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ht and the Apple. 
If you could talk to Thomas Edison, 

he'd tell you what it was like to turn the 

lights on in 1879. You could tell him about 

some bright ideas of the 20th century... 
particularly, a technological phenomenon 
that can handle everything from solar heat 
control to lighting your home via voice 

command. The Apple personal computer. 

Expand your own 
inventiveness with the 
always expandable Apple. 

Take alook inside your local computer 

store. There's a range of Apple systems 

for you...whether you want expansion 
capabilities of four or eight accessory 
slots... or memory expandable to 64K 

bytes or 128K bytes. With this kind of flexi- 

bility, the possibilities for creating your 
own computer system are endless. 

Want to add an A to D conversion 
board? Apple makes it happen. Want to 

plug into time sharing, news and elec- 

With Apple, Edison could've wriren a 
program to determine why somefilaments 
burned longer than others. 

tronic mail services? Apple does it all. 

Because Apple is the most popular per- 

sonal computer with the least complicated 

interface, over 100 companies supply 

peripherals for the Apple family... includ- 

ing an IEEE 488 bus for instant control. 

Disk drives, a tool kit 
and creativity in color. 

Apple was one of the first to use 

disk drives for increased performance 
and application versatility. Tod y, our 51" 
disk drive offers high density ( :43K bites 
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high speed and low cost. No 

wonder this drive is the most 

popular on the market. 
But now Apple goes one 

better with the DOS Tool Kit. 

A series of utility programs, 
it gives you the freedom to 

easily design 280hx192v 
graphic displays in a palette 
of living color... depending 
on your choice of Apple 

system. 

Edison was first with the 

movie camera and projector. 
Now, with Apple's DOS Tool 

Kit, you can be first to work 
wonders with colorful 
creative animation. 

Imagine the 
broadest line Ed' had the first e 

Pascal, FORTRAN, PILOT and 
6502 assembly language. 
Use these languages to score 
a sonata. Apple will play 

back your musical master- 
piece on its built -in speaker. 

Edison listened to his 

voice on a revolutionary 
phonograph in the 1800s... 
now you can listen to the 

sounds of today with Apple's 

inventive family of personal 
computers. 

Where to find even 
more illuminating 
Apple experiences. 

There's always something 
new being invented at Apple to 

set your imagination soaring. 
:son ars morn And there's always an expert 

of software camera... and Apple has 
to tell you all about it in 

programs ever. the DOS Tool Kit that takes 
detail. Your Apple dealer. If you 

you into the colorful world 
Apple's broad line of of animation. already own an Apple, there's 

peripherals is equalled only a whole future ahead to 

by the most extensive line of software challenge man, mind and machine. 

you'll find in the personal computing If you're considering a personal com- 

world. Since more than 170 companies puter, stop by the computer store and 

offer software for the Apple family, you compare. Apple's reliability, proven perfor- 

can have one of the most impressive mance and recognized technological leader - 

program libraries ever. ship will help you see the light. Don't 

When you write your own programs, let history pass you by. Visit your nearest 

your Apple speaks creatively in BASIC, Apple dealer, or call 800- 538 -9696. 
In California, 800 -662 -9238. 

iliappleacomputer 
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You're standing in an open field. Suddenly 
there's music from all directions. Your bones 
resonate as if you're listening to beautiful 
stereo music in front of a powerful home stereo 
system. 

But there's no radio in sight and nobody else 
hears what you do. It's an unbelievable 
experience that will send chills through your 
body when you first hear it. 

AROUND YOU 
And nobody will know you're listening to a 

stereo. The entire sound system is actually 
draped around you like a scarf and can be 
hidden under a jacket or worn over clothes. 

The Bone Fone is actually an AM /FM stereo 
multiplex radio with its speakers located near 
your ears. When you tune in a stereo station, 
you get the same stereo separation you'd 
expect from earphones but without the bulk 
and inconvenience. And you also get some- 
thing you won't expect. 

INNER EAR BONES 
The sound will also resonate through your 

bones -all the way to the sensitive bones of 
your inner ear. It's like feeling the vibrations of 
a powerful stereo system or sitting in the first 
row listening to a symphony orchestra -it's 
breathtaking. 

Now you can listen to beautiful stereo music 
everywhere -not just in your living room. 
Imagine walking your dog to beautiful stereo 
music or roller skating to a strong disco beat. 

You can ride a bicycle or motorcycle, jog 
and even do headstands -the Bone Fone 
stays on no matter what the activity. The Bone 
Fone stereo brings beautiful music and con- 
venience to every indoor and outdoor activity 
without disturbing those around you and with- 
out anything covering your ear. 

SKI INVENTION 
The Bone Fone was invented by an 

engineer who liked to ski. Every time he took a 
long lift ride, he noticed other skiers carrying 
transistor radios and cassette players and 
wondered if there was a better way to keep 
your hands free and listen to stereo music. 

So he invented the Bone Fone stereo. When 
he put it around his neck, he couldn't believe 
his ears. He was not only hearing the music 

STEREO BREAKTHROUGH 

Bone 
Fone. 

A new concept in sound technology 
may revolutionize the way we 
listen to stereo music. 

The Bone Fone surrounds your entire body 
with a sound almost impossible to imagine. 

and stereo separation, but the sound was 
resonating through his bones giving him the 
sensation of standing in front of a powerful 
stereo system. 

AWARDED PATENT 
The inventor took his invention to a friend 

who also tried it on. His friend couldn't believe 
what he heard and at first thought someone 
was playing a trick on him. 

The inventor was awarded a patent for his 
idea and brought it to JS&A. We took the idea 
and our engineers produced a very sensitive 
yet powerful AM /FM multiplex radio called the 
Bone Fone. 

The entire battery- powered system is self - 
contained and uses four integrated circuits 
and two ceramic filters for high station select- 
ivity. The Bone Fone weighs only 15 ounces, 
so when worn over your shoulders, the weight 
is not even a factor. 

BUILT TO TAKE IT 
The Bone Fone was built to take abuse. The 

large 70 millimeter speakers are protected in 
flexible water and crush resistant cases. The 
case that houses the radio itself is made of 
rugged ABS plastic with a special reinforce- 
ment system. We knew that the Bone Fone 
stereo may take a great deal of abuse so we 
designed it with the quality needed to with- 
stand the worst treatment. 

The Bone Fone stereo is covered with a 

sleeve made of Lycra Spandex -the same 
material used to make expensive swim suits, 
so it's easily washable. You simply remove the 
sleeve, dip it in soapy water, rinse and let the 
sleeve dry. It's just that easy. The entire 
system is also protected against damage from 
moisture and sweat making it ideal for jogging 
or bicycling. 

The sleeve comes in brilliant Bone Fone 
blue -a color designed especially for the 
system. An optional set of four sleeves in 
orange, red, green and black is also available 
for $10. You can design your own sleeve using 
the pattern supplied free with the optional kit. 

YOUR OWN SPACE 
Several people could be in a car, each tuned 

to his own program or bring the Bone Fone to a 
ball game for the play by play. Cyclists, 

joggers, roller skaters, sports fans, golfers, 
housewives, executives - everybody can find 
a use for the Bone Fone. It's the perfect gift. 

Why not order one on our free trial program 
and let your entire family try it out? Use it 

outdoors, while you drive, at ball games or 
while you golf, jog or walk the dog. But most 
important - compare the Bone Fone with your 
expensive home stereo system. Only then will 
you fully appreciate the major breakthrough 
this product represents. 

GET ONE SOON 
To order your Bone Fone, simply send your 

check or money order for $69.95 plus $2.50 
postage and handling to the address shown 
below. (Illinois residents add 5% sales tax.) 
Credit card buyers may call our toll -free 
number below. Add $10 if you wish to also 
receive the accessory pack of four additional 
sleeves. 

We'll send you the entire Bone Fone stereo 
complete with four AA cell batteries, instruc- 
tions, and 90 -day limited warranty including 
our prompt service -by -mail address. 

When you receive your unit, use it for two 
weeks. Take it with you to work, or wear it in 
your car. Take walks with it, ride your bicycle or 
roller skate with it. Let your friends try it out. If 

after our two -week free trial, you do not feel 
that the Bone Fone is the incredible stereo 
experience we've described, return it for a 
prompt and courteous refund, including your 
$2.50 postage and handling. You can't lose 
and you'll be the first to discover the greatest 
new space -age audio product of the year. 

Discover the freedom, enjoyment, and 
quality of the first major breakthrough in 
portable entertainment since the transistor 
radio. Order a Bone Fone stereo at no 
obligation, today. 

PRODUCTS 
THAT 

THINK 
Dept. PE One JS&A Plaza 

Northbrook, Ill. 60062 (312) 564 -7000 
Call TOLL -FREE 800 323 -6400 
In Illinois Call (312) 564 -7000 

©JS&A Group, Inc., 1980 
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_ °°°° Editorial 

Beyond The Standard Communications World 
This month's special focus on communications pinpoints the giant strides made 

in radio - frequency technology and future trends. 
Aside from this general coverage of the subject, some interesting sidelights 

have surfaced in recent months. One concerns underground (illegal) AM and FM 
radio broadcasts. You won't find these stations listed in your local paper, but they 
are indeed in full operation. Long Island, NY, alone is said to have about a dozen 
such unlicensed radio stations. Some broadcast regularly, others irregularly, while 
still others simply disappear from the air forever. 

Traditionally, the undergrounders broadcast at or slightly above 1600 on the 
AM dial and within the lower end of the existing FM band, say, 88 to 92 kHz, 
where local college educational stations transmit from time to time. According to 
an article in a LI newspaper, Newsday (May 18), some undergrounders even have 
call letters: WJMP at 1600, "Big Apple Radio" at 1605, WONS at 1620, 
WXXX -FM at 88.6, and so on. 

With so many readily available, low -cost surplus transmitters around for sale, it 
doesn't take much money at all to set up for this illegal venture, which is usually 
low powered. The undergrounders don't follow the program pattern set by legal 
stations. For example, they often play forefront music on obscure records. It's 
claimed that new -wave rock and even disco were introduced on illegal radio be- 
the FCC -licensed stations picked them up. Weekends and holidays are reported to 
be prime underground broadcast times because FCC agents are inactive then. 
Telephone "loops" are employed, too, for interactive programs. This makes it dif- 
ficult for the FCC to trace calls. 

Interestingly, the article reports that FCC agents have knocked on doors of 
these small, illegal broadcast stations, but simply admonished them or asked them 
to fall in line with regulations to avoid interfering with legitimate broadcasts by, 
perhaps, changing their frequency, lowering power or moving transmissions to an- 
other time slot. 

There are also some TV undergrounders around. The article noted that some 
engineering students at Syracuse U. followed a "Saturday Night Live" program, 
when the local station switched off for the night, with a three -hour porno movie 
under the banner of "Lucky 7." 

According to an article in Electronic Mail & Message Systems (EMMS), a 
newsletter, electronically transmitted pornographic material is appearing over 
Viewdata and similar home information services. The British Post Office, too, has 
been embarrassed by an offer over the British Prestel viewdata service of a "Dirty 
Books Guide." EMMS points out that MicroNet, a computer timesharing service, 
has a Pornotrap that detects obscenities used by computerist game players. 
Players are immediately cautioned on this when detected, and a reprimand is ad- 
dressed to them on the service's electronic bulletin board. (If you'd like a free 
copy of its analysis of "Teleporn on Home Information Systems," write EMMS at 
30 High St., Norwalk, CT 06851.) 

The airwaves have long been a breeding ground for illegal activites, so the fore- 
going is not terribly surprising. European pirate stations have been operating for 
many years, as most of you know, broadcasting from ships outside territorial lim- 
its in the North Sea. They picked up on groups such as the Beatles, The Rolling 
Stones and others before the continental stations did. 

So as you can see, there's more to communications than meets the eye and ear. 
Even r -f band designation by letters -P -Band, X -Band, V -Band, etc. -was 
started as a secret endeavor by the military in pre -World War II days. After the 
war, they were used for convenience purposes. Now, of course, they have been 
supplanted by Band Numbers, divided according to metric identification. 

Good listening and viewing, you all. 
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The home computer you thought was 
years array is here. 

C8PDF $2,895 
Ohio Scientific's top of the line personal com- 
puter, the C8P DF. This system incorporates 
the most advanced technology now available 
in standard configurations and add-on options. 
The C8P DF has full capabilities as a personal 
computer, a small business computer, a home 
monitoring security system and an advanced 
process controller. 
Personal Computer Features 
The C8P DF features ultra -fast program execu- 
tion. The standard model is twice as fast as 
other personal computers such as the Apple II 

and PET. The computer system is available 
with a GT option which nearly doubles the 
speed again, making it comparable to high end 
mini -computer systems. High speed execution 
makes elaborate video animation possible as 
well as other I/O functions which until now, 
have not been possible. The C8P DF features 
Ohio Scientific's 32 x 64 character display with 
graphics and gaming elements for an effective 
resolution of 256 x 512 points and up to 16 

colors. Other features for personal use include 
a programmable tone generator from 200 to 
20KHz and an 8 bit companding digital to 
analog converter for music and voice output, 
2 -8 axis joystick interfaces, and 2-10 key pad 
interfaces. Hundreds of personal applications, 
games and educational software packages are 
currently available for use with the C8P DF. 

Business Applications 
The C8P DF utilizes full size 8" floppy disks 
and is compatible with Ohio Scientific's ad- 
vanced small business operating system, 
OS -65U and two types of information manage- 
ment systems, OS -MDMS and OS -DMS. 

The computer system comes standard with a 
high -speed printer interface and a modem in- 
terface. It features a full 53 -key ASCII 
keyboard as well as 2048 character display 
with upper and lower case for business and 
word processing applications. 
Home Control 
The C8P DF has the most advanced home 
monitoring and control capabilities ever 
offered in a computer system. It incorporates 
a real time clock and a unique FOREGROUND/ 
BACKGROUND operating system which allows 
the computer to function with normal BASIC 
programs at the same time it is monitoring 
external devices. The C8P DF comes standard 
with an AC remote control interface which 
allows it to control a wide range of AC appli- 
ances and lights remotely without wiring and 
an interface for home security systems which 
monitors fire, intrusion, car theft, water levels 
and freezer temperature, all without messy 
wiring. In addition, the C8P DF can accept 
Ohio Scientific's Votrax voice I/O board and /or 
Ohio Scientific's new universal telephone inter- 
face (UTI). The telephone interface connects 
the computer to any touch -tone or rotary dial 
telephone line. The computer system is able to 
answer calls, initiate calls and communicate 
via touch -tone signals, voice output or 300 
baud modem signals. It can accept and 
decode touch -tone signals, 300 baud modem 
signals and record incoming voice messages. 
These features collectively give the C8P DF 
capabilities to monitor and control home func- 
tions with almost human -like capabilities. 
Process Controller 
The C8P DF incorporates a real time clock, 
FOREGROUND /BACKGROUND operation and 
16 parallel I/O lines. Additionally a universal 
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accessory BUS connector is accessible at the 
back of the computer to plug in additional 48 
lines of parallel I/O and /or a complete analog 
signal I/O board with A/D and D/A and 
multiplexers. 
Clearly, the C8P DF beats all existing small 
computers in conventional specifications plus 
it has capabilities far beyond any other com- 
puter system on the market today. 
C8P DF is an 8 -slot mainframe class computer 
with 32K static RAM, dual 8" floppies, and 
several open slots for expansion. 

C8P #950 
Or get started with a C8P with cassette inter- 
face, 8K BASIC -in -ROM which includes most 
of the features of the C8P DF except the real 
time clock, 16 parallel I/O lines, home security 
interface and accessory BUS. It comes with 
8K static RAM and Ohio Scientific's ultra -fast 
8K BASIC -in -ROM. It can be expanded to a 

C8P DF later. Base price $950. Virtually all the 
programs available on disk are also available 
for the C8P cassette system on audio 
cassette. 

Computers come with keyboards and floppies where spec If led. 

Other equipment shown is optional. 

For literature and the name of your local 
dealer, CALL 1-800-321-6850 TOLL FREE. 

0810 SCIENTIFIC 
'1333 SOUTH CHILLICOTHE ROAD 
AURORA, OH 44202 [216] 831 -5600 
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$405 

The only portable 
scope with a 
component tester. 

U 
L 

Capacitor 33 uF Transistor E -C Transistor B -E &E - uF+68ohnts 

Oscilloscope Specifications: 

Y Deflection X Deflection 

Bandwidth: DC- 10 MHz( 3 dB) Timebase: 0.2s -0.2 us/cm 
Overshoot: Less than 1% Triggering: 2 Hz -30 MHz (3mm) 
Sensitivity: 5 mV - 20 V /cm Auto+ level control 
Input Imp: 1 M ohm // 25pf Bandwidth: 2Hz -1 MHz 

General Information 

Component Tester: 
Cal ibrator: 
Power SuppIiea: 
A.C. Input: 
Weight: 
Size: 

For single components and en circuit 
0.2V ± 1% for probe alignment 
Regulated including high voltage 
110, 127, 220, 237, VA.C., 50 -60 Hz 
8-1/4 Lbs. 
4- 112" H x 8 -3/8 "W x 10-7/16"D 

For further ir.'ormation on HAMEG "s full sine cf 'op 
performance oscilloscopes, contact: 

HAMEG, INC. (Dept PS8) 
191 Main Street, Port Washington. N.Y. 11050 
Telephone 516 -883 -3837 TVA: 510 223 0889 
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Letters 
Steam Trains and Whistles 

In the article "Experimenting with a Sound - Effects Genera- 
tor" (May 1980), circuit D, page 79, produces a steady tone 
(whistle) when the pushbutton is open and a whistle multi- 
plexed with a steam train when the switch is closed. As a varia- 
tion, to simulate a steam train when the switch is open and a 
steam train and whistle when the switch is closed, the other 
end of the 5,000 -ohm resistor connected to pin 27 of the 76477 
should be connected to +5 volts instead of ground. -M. J. 
Murphy, Ann Arbor, MI 48104. 

Reverse Pin -out Problem 
In your May, 1980 issue, in "Reverse IC Socket," by Gene 

Nelson, you provided a quite adequate solution to a problem 
that many hobbyists and professionals have (or probably will) 
encountered. However, there is an easier and faster way to 
solve the problem. Since integrated circuits are indifferent to 
the laws of gravity, simply bend each pin carefully by 180 
degrees and the pin -out will then match the reversed socket. -M. P. Buet- Saint -Upery, Greensboro, NC. 

Adjusting Tonearm Height 
As mentioned in the April 1980 "Audio Report" on the 

Dual Model CS606 turntable with Ortofon ULM tonearm, I 
also found it frustrating to mount a conventional cartridge in 
the ULM tonearm -not only because of the size of the termi- 
nal clips, but also because the conventional cartridge, with the 
Dual adapter, is higher than the Ortofon. The arm and car- 
tridge are thus tilted upward at the front, making the vertical 
tracking angle noticeably incorrect. H. Miller, Pasadena, 
CA. 

The discrepancy encountered in making this type of special 
installation is typically on the order of 0.5° and is thought, 
according to the manufacturer, to have negligible effect on the 
sound. If the user feels that the angle must be corrected, the 
cartridge can be fixed in a horizontal position by means of 
shims or wedges. ULM turntables from later production runs 
fit standard cartridges. An adapter (available on request) is 
used for ULM cartridges. Originally, the connectors were 
crimped to fit the smaller pins, but this function is now taken 
care of by the adapter. -Ed. 
Alternate for Voltage Regulator 

I have constructed the "Trouble Shooting Analyzer for 
Automobile Electric Systems" (January 1979). Since I was 
unable to acquire the UA78GU Fairchild voltage regulator, I 
substituted an LM340 5 -volt regulator. I connected the ground 
terminal of the LM340 -5 to the wiper of R3 and installed a 
jumper in place of R4. -Alan S. Speaker. 

In Favor of 900 MHz 

With regard to your Editorial ( "CB Radio -A Phoenixlike 
Future ?) in the February issue, I would be interested in the 
creation of an additional Personal Radio Service -even more 
interested in the use of the 900 -MHz band. I, for one, would 
gladly buy the equipment necessary. S. G. Stair, KA4FPW, 
KGM -2520. Russell Springs, KY. 

Argentina DX 

In an issue of your magazine that I bought in Buenos Aires, 
in the "DX Listening" column, it was noted that "Argentina 
does not have a commitment to news, the station is hard to pick 
up and the country is in a state of chaos." Given the definition 
of the word "chaos," the country is as far from disorder or con- 
fusion as the columnist is from the truth. -Georgi J. Cancel - 
lieri, Buenos Aires, Argentina. 
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Since its invention, 
the telephone has 
secured its reputation 
as one of mankind's 
most prized technological marvels. 

e telephone cord, on the ether hand, 
has been anything but marvelous. 

AU these years it's kept your phone 
from going places you go. The yard. The 
garage. The basement. And while the phone 
company's solution is to add more phones 
(and more monthly rental fees), you still find 
yourself scrambling to answer calls. 

All because of a cord. 
Well now, as in no other time in history, 

you have the chance to cut that cord. And 
free yourself with technology's newest 
marvel: the cordless MuraphoneTM300. 
The world in your pocket. 

Muraphone lets you instantly place or 
answer phone calls up to 400 feet away from 
your existing telephone. Meaning you can 
roam a full 10 acre area and never miss a 
call. And call out -to any comer of the world 
-from places phones -on -wires cant reach: 
by the pool, under the car, even at the 
neighbor's. 

Just slip the trim remote handset into a 
pocket. Or clip it to your belt. The compan- 
ion base unit (connected to your regular 
phone) will relay calls directly to the hand- 
set. And alert you with a soothing electronic 
tone, not the usual shock -provoking bell. 

To dial out, use Muraphone as you 
would any pushbutton telephone. Then 
simply press the handset button to 'alk, 
release it to listen. This genius even 
remembers the last number dialed -and 
redials at the touch of a single button (we 
know of no other remote phone, at any 
price, providing this feature). 

And its self- contained rechargeable 
battery provides up to 15 hours of operation. 
When not in use, simply slip the handset into 
the base unit's built -in recharger. 
Talents no extension phone can match. 

Your Muraphone 300 does a lot 
more than handle phone calls. 

Someone at the base 
unit, for example, can con- 
tact a person with the 
handset at anytime using 

THE PHONE 
LETS YOU C 

E 

NAT 
CO. 

the system's own intercom channel- 
something no conventional extension 
phone can do. And it's independent of your 
phone company, so talk as long as you want, 
free of charge. 

You can also use the intercom to screen 
incoming calls. A person at the base unit can 
receive the call first, put the caller on hold," 
then privately page the handset (the same 
capability you find in most office systems - 
and never in an ordinary extension phone). 
If no one is at the base, the call can ring 
through directly. 

Installing Muraphone is easy. Just con- 
nect the base unït to any 

standard wall outlet, and 
any modular phone 
jack (for those who 
don't have modular 

MI6 

,e 

hook -up, jacks and 
adapters are available 
at all phone equip- 
ment stores). 

FCC approved, Muraphone is compati- 
ble with all rotary and pushbutton systems; 
this one of a kind telephone is already 
saving people thousands of steps a day -in 
homes, offices and factories throughout the 
country. 
A $149 surprise. 

When we first heard about Muraphone 
300's extraordinary features our reaction was 
the same as anybody's: How much? 

Judging by its superior quality -and 
t sgh prices its few competitors were 
as mg -we guessed $300. 

We never dreamed we'd be offering it to 
u for only $149. 

Still, we'd like you to try it out first -at 
ur risk. With two weeks to enjoy, first hand, 

the luxury of cordless telephoning. If, within 
that time, you're not completely delighted, 
simply return it. The Sharper Image will re- 
fund your entire purchase price, including 
delivery. 

But quantities are limited, so give us a 
call soon to insure early delivery. See why 
this exciting telephone outperforms all 
conventional extension phones. And why it 

pays to go cordless. 
Feature booklet, convenient service -by- 

mail, and 90 day warranty included. 

Remote signal 
covers a full 10 
acres. System 
Includes 14 oz., 
6' /d' x 2'h" x 
11/4" handset 
and 71/4" x 7" 
x 2" base 
unit (not 
shown). 

ORDER TOLL FREE. 
sic tourrniciumuur 

Please order product #214. Credit 
card holders may use our toll -free number 
below. Or send check for $149 plus 
$3.50 delivery. Add $8.94 sales tax in 
California. 

800 227 -3436 
In California 800 622 -0733 

THE SHARPER IMAGE' 
260 California St. 
San Francisco, CA 94111 
(415) 788 -8880 
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New Products 
Additional information on new products 
covered in this section is available from the 
manufacturers. Either circle the item's code 
n' mher on the Free Information Card 
or write to the manufacturer at the 

address given. 

KLH Speaker System 

KLH's new Model KLH -4 speaker 
system uses polypropylene cones that 
are claimed to provide smoother, 
more accurate performance than oth- 
er materials, while virtually eliminat- 
ing a "cone sound" characteristic of 
plastic and paper. In addition, the sys- 
tem features low- frequency- response 

Modular Breadboarding System 

ally. Modular packs include tray, ter- 
minal strips, distribution strips, dis- 
crete strips, bus strips, display strips, 
LED strips, vertical tray, speaker 
panel, blank panel, binding -post 

Hobby -Blox© from AP Products Inc. 
is a solderless breadboarding system 
that can be customized to your specif- 
ic needs. At the core of the system are 
separate starter packs for discrete - 
component and integrated- circuit 
projects. Each pack comes with a 
number of modules that fit into a tray, 
plus a project book that describes how 
to build 10 projects. The entire system 
includes 14 separate modules, most 
with suggested retail prices of less 
than $3.00 when purchased individu- 

compensation for speaker positioning 
and acoustic treatment to reduce 
high- frequency diffraction effects. 
Bass response is down 3 dB at 63 Hz. 
Recommended amplifier power is 20 
to 60 watts /channel. Size is 121/2" X 
81/2" X 6" (318 X 216 X 152 mm). 
$290. 

CIRCLE NO. 92 ON FREE INFORMATION CARD 

Processor -Controlled DMM 

B &K Precision's new Model 2845, a 
microcomputer -controlled hand -held 
31/2 -digit digital multimeter (DMM), 
automatically selects proper range in 
ac or dc voltage, current or resistance. 
The "computer" instantly analyzes an 

input signal and selects the range that 
will provide greatest resolution. Dc 
and ac voltages are to 1000 V, and 
claimed dc accuracy is ±0.1% of 
reading ± 1 digit on all ranges. Input 
impedance is 10 megohms on these 
ranges. Dc and ac current is measured 
to 1 ampere with a nominal 200 -mV 
voltage drop. Claimed accuracies in 
these modes are ± 0.75% of reading 
+1 digit on all dc ranges, and ± 1% 
of reading ± 3 digits on ac. Resistance 
is measured to 10 megohms with the 
appropriate range symbol displayed. 
Accuracy is reported to be ± 0.3% of 
reading ± 1 digit to 1 megohm, 
±0.6% of reading ± 1 digit on 10- 
megohm range. Settling time with au- 
tomatic -range change is within 1.5 
seconds. Other features include a 
range lock that holds any desired 
range and a defeatable audible alarm 
that sounds off when continuity mea- 
surements (179 ohms or less) are be- 
ing made. Power is from a 9 -volt bat- 
tery or optional battery eliminator. 
$175. 

CIRCLE NO. 93 ON FREE INFORMATION CARD 

strips, and tray- extender clips. The 
system is compatible with all sizes of 
DIP ICs and will accept component 
lead diameters ranging from 0.015" 
to 0.032" (0.38 to 0.81 mm) in diame- 
ter. $7.00. 

CIRCLE NO. 94 ON FREE INFORMATION CARD 

Deluxe Electronic 
Garage -Door Opener 

Chamberlain's Model 444 deluxe gar- 
age -door opener features a heavy - 
duty 1 /3 -hp motor, full chain drive, and 
radio control with 3,375 owner- select- 
ed frequency codes. Solid -state logic 
replaces trouble -prone electrome- 
chanical timing and control elements 
and contributes to making the trans- 
mitter and receiver more compact. 
Other attributes: lighted receiver but- 
ton for fast switch location; keyswitch 
for opening door without the trans- 
mitter; automatic and manual light 
turn on /off; master -off vacation /se- 
curity switch; automatic safety re- 
verse; and constant door control. 

CIRCLE NO. 95 ON FREE INFORMATION CARD 

Eumig Synthesized 
FM Tuner 

Eumig's Model T -1000 digitally syn- 
thesized FM tuner offers station se- 
lection in either manual or memory 
mode. In manual, pressing either of 
two buttons causes the PLL -con- 
trolled digital synthesizer to scan up 
or down the FM band in 50 -kHz 
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TIME 
CONTROL 

Attractive wood -grain 
unit adds to any decor 
and will Time Control 
your entire home. 
Measures: 5,4,"x51/4" 
x3 1/8" 

In the fall of 1978, an English company, 
BSR Electronics introduced a remarkable 
new product, the X -10 Space Controller. 
The X -10 allowed you to page up to 16 ap- 
pliances and lights throughout your house 
remotely from any location. It was an 
instant success and rightly so. But the 
most vital part of the system was still in 
development. Not any more - with Time 
Control -the system is complete. 

Now you can turn your lights or ap- 
pliances on and off anytime, even when 
you're on vacation. It can program your TV 
or radio to wake you and start your coffee 
all before you get out of bed every day. 
These are just a few of many things that 
Time Control does to increase your securi- 
ty and convenience. It can do much more! 

IT'S REALLY QUITE SIMPLE 
BSR's X -10 Space Controller is really 

quite simple. It's made up of a central 
transmitter and receivers, all of which are 
plugged into your 110 volt wall sockets. 
You press a number on the calculator -type 
keyboard of the central control and an 
electronic signal is transmitted through 
your existing house wiring to remote 
modules in which lamps and appliances 
are plugged. 

Po- 

Simple slug -in 
modules. No wir ng 
required. Operates 
over existing in- 
house wiring. 

Outside or overhead lights are controll -, 
ed by installing a wall switch module that 
also receives commands from the central 
controller. Each remote module has a 
numbered thumb dial. The digital con- 
troller activates only those modules set to 
the desired number. You can control one or 
up to 16 modules with the system. Time 
Control adds the missing dimension to 
Space Control. 

NOW THERE IS TIME CONTROL 
Time Control consists of a computer 

memory and digital clock. You can now 
program the exact time you want a light or 
appliance to turn on or off. One mode 
allows you to even produce a random pat- 
tern automatically to make your home ap- 
pear occupied when you're away. 

SPACE AGE ROBOT 
Time Control is your own space age 

robot with four -in -one modes for up to 16 
separate functions in your home. Time 
Control will add conveniences and it may 
save you thousands of dollars when you're 
not at home. 

Security Mode is used primarily when 
you're away either one day or the entire 
summer. Selected lights and appliances 
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Now, a new computer development lets 
you control and time your entire home 

even when you're 1,000 miles away! 

are sequenced on and off to give that lived - 
in appearance. First, a light in one room 
and then another, a radio in a third, plus 
the den TV, all can be programmed to fool 
any would -be burglar "casing" your home. 
You just select the lights or appliances 
and the times you want each to be on. Time 
Control can be programmed in minutes us- 
ing the calculator type keyboard. One 
avoided robbery and Time Control pays for 
itself many fold. Think of the increased 
peace of mind. 

I lea X 10 CONTROL SYSTEM 

tasy to program time Control keyboard times 
lamps, appliances and even outside or overhead 
lights. 

üks149Q 9Q4QQQQQW Ak1v 
30 DAY NO-RISK TRIAL 

Test the Time Control for 30 days at no 
risk. If Time Control does not provide the 
convenience and peace of mind we say it 
can. or for any reason. return it to us. We 
will promptly refund your purchase price. 

What have you got to lose? 

D4 

Daily Timer Select any one or all of 8 

modules to time daily, then set in any time 
you want each to turn on and then off. Pro- 
gram your TV or radio to come on to wake 
you each morning. Turn the outside lights 
on at 7:00 p.m. and off at 6:30 a.m. Timed to 
the exact minute of each day automatical- 
ly. Turn your coffee pot on each morning 
and shower while your coffee is brewing. 
Your life may never be the same again. 

Quartz Clock Digital Quartz accuracy in 

an attractive wood -grain finish. Attractive 
enough to add to the decor of any room. 
Accuracy unsurpassed by expensive 
chronometers costing $200 or more. With 
large easy to read green numbers. May be 
worth the price of the unit for this feature 
alone. 

Panic Button This bonus feature allows 
you to turn on all of your lights from your 
bedside to frighten away peeping toms or 
intruders. Further peace of mind when 
you're away and your spouse is home 
alone. 

NO WIRES NEEDED 
One of the nice features of time control is 

that no wires are required. All appliances 
and lamp modules simply plug into your 
wall sockets. For outside or overhead light 
control, you merely change your existing 
light switch with BSR's wall switch module. 
Time Control takes it from there. 
BUILD YOUR OWN PERSONAL SYSTEM 

If you already have a BSR X -10 Space 
Controller, all you may need is the timer at 
$74.99. If not. we recommend a starter kit 
at $119.95 consisting of the timer, two 
lamp modules and one appliance module. 
You save $6. We sell all BSR X -10 Ac- 
cessories so you can add additional 
modules as you need them to Time Control 
your entire home. 

CIRCLE NO. 40 ON FREE INFORMATION CARD 

,...MM. 
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WARRANTED FOR ONE FULL YEAR 
Time Control is an all solid state unit. It 

should provide you with many years of 
trouble -free service. If in the unlikely event 
anything should go wrong during one full 
year, it is factory warranted by a sizable 
company, BSR. 

HURRY! QUANTITIES ARE LIMITED 
When we were given the opportunity to 

introduce Time Control in this country, we 
jumped at the chance. We also knew quan- 
tites would be limited this year. BSR has 
set aside quantities of Time Controls for 
us. But there may not be enough. So to be 
assured of being one of the first to get your 
Time Control -Don't wait, order now! 

TO ORDER your Time Control 
Simply fill out the coupon and send it 
along with check or money order to the ad- 
dress below. For even faster service credit 
card customers can call: Toll Free 
1. 800. 527.7066; in Texas call collect: 
1.214. 349 -3120 

r G1EDrtfl maRKETING 
10155 -9 Plano Road Dallas, TX 75238 

YES! Send me Timer(s) only at $74.99. 
add $2.50 shipping, handling & insurance. 
Save $6.00. Send me Time Control 
Kit(s) at $119.95 (includes 1 timer, 2 lamp, 
and 1 appliance module). Add $3.50 shipp- 
ing, handling & insurance. 
Send me the following modules. Add $1.00 

shipping & handling. 
Lamp Modules at $15.99 
Appliance Modules at $15.99 

Wall Switch Module at $17.99 

Texas residents add 5% sales tax. 
Ask for other BSR X -10 Accessory Prices 

Name 
Address 
City 
State Zip 

Check or money order enclosed. 
Charge to: ' Mastercharge 'Visa 

Acct. # 

Expires 
Signature 
Order Toll Free: 1. 800. 527.7066 
In Texas Call: 1.214- 349 -3120 collect 

L MMI -1980 PE-8 J 
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The easiest, least expensive way to generate 
spectacular multi -color graphics, sharp two -color alphanumerics: 

Your computer, a color tv set and the Percom Electric Crayon`. 
Add the Electric CrayonTM to your 
system and your keyboard be- 
comes a palette, the tv screen 
your medium. 

You dab and stroke using one - 
key commands to create dazzling 
full -color drawings, eye- catching 
charts and diagrams. 

Or you run any of innumerable 
programs. Your own BASIC lan- 
guage programs that generate 
dynamic pyrotechnic images, 
laugh- provoking animations. 

From a combined alphanu- 
merics- semigraphics mode to a 
high resolution 256- by 192 - 
element full graphics mode, the 
microprocessor -controlled Electric 
CrayonTM is capable of generating 
10 distinctly different display 
modes. 

Colors are brilliant and true, and 
up to eight are available depend- 
ing on the mode. 
As shipped, the Electric CrayonTM 
interfaces a TRS -80* computer via 
your Expansion Interface or Printer 

PERCOM 
PERCOM DATA COMPANY. INC 
211 N KIRBY GARLAND. TEXAS 75042 

(2141272 -3421 

Adapter. It may be easily adapted 
for interfacing to any computer or to 
an ordinary parallel ASCII keyboard. 

But that's not all 
The Electric Crayon is not just a 
color graphics generator /control- 
ler. 

It is also a complete self - 
contained control computer. With 
built -in provision for 1K-byte of 
on -board program RAM, an 
EPROM chip for extending EGOSTM 
its on -board ROM graphics OS, 
and a dual bidirectional eight -bit 
port - over and above the com- 
puter /keyboard port - for 
peripherals. The applications are 
endless. 
Shipped with EGOSTM, 1K-byte of 
display memory and a com- 
prehensive user's manual that in- 
cludes an assembly language list- 
ing of EGOSTM and listings of 
BASIC demo programs, the Elec- 
tric CrayonTM costs only $249.95. 

Options include: 
LEVEL II BASIC color 

graphics programs on 
minidiskette: $17.95. 

A 34- conductor ribbon 
cable to interconnect the Elec- 
tric CrayonTM to a TRS -80 *: 
$24.95. 

RAM chips for adding re- 
fresh memory for higher den- 
sity graphics modes: $29.95 
per K -byte. 

Electric CrayonTM 
Sketchpad, a sketching grid 
of proportioned picture ele- 
ments (pixels) in a tv aspect 
ratio. For 128 x 192 or 256 x 
192 graphics modes. 11 -inch 
by 17 -inch, 25 -sheet pads: 
$3.95 per pad. 

SYSTEM REQUIREMENTS: the video cir- 
cuitry of the Electric CrayonTM provides di- 
rect drive input to a video monitor or mod- 
ified tv set. An internal up- modulator for rf 
antenna input may be constructed by add- 
ing inexpensive components to the existing 
video circuitry. 
Prices and specifications subject to change without notice. 

r, = trademark of Percom Data Company, Inc. 
= trademark of Tandy Radio Shack Corporation which has no relationship to Percom Data Company. 

Get into computer color graphics the easy, low -cost way with a Per- 
corn Electric CrayonTM. Available at Percom dealers nationwide. Call 
toll -free, 1-800-527-1592, for the address of your nearest dealer, 
or to order direct if there is no Percom dealer in your area. 

CIRCLE NO. 54 ON FREE INFORMATION CARD 
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new products 
steps. In memory, a touch of any one 
of 10 buttons instantly tunes to the 
user -preselected station. A built -in 
Ni -Cd battery prevents station memo- 
ry from being lost if power is inter- 

rupted. Station frequency appears in a 
LED numeric display; an array of five 
LEDs indicates signal strength. Spec- 
ifications: sensitivity for 50 -dB quiet- 
ing, 38.3 dBf stereo; frequency re- 
sponse, 15 to 16,000 Hz + 0.5/ -1 dB: 
THD, 0.1% wide bandwidth, 0.2% 
narrow bandwidth stereo; alternate - 
channel selectivity, 80 dB; S /N, 65 
dB stereo; AM suppression, 60 dB; 
stereo separation, 50 dB at 1 kHz; 
capture ratio, 0.8 dB. $795. 

CIRCLE NO. 91 ON FREE INFORMATION CARD 

Two -Speed, Metal -Ready 
Cassette Deck 

B.I.C. has added metal -tape record/ 
play capability to its two -speed cas- 
sette decks. Model T -3M, in the mid- 
dle of the line, features a dual -cap- 
stan /three -head transport, record cal- 
ibration, Dolby -FM copy feature, and 
LED bar -graph type recording -level 
display. A two -speed dc servo motor 
drives the dual- capstan transport. 
Dolby noise -reduction system is built - 
in. Technical specifications: speeds 
17/s ips and 33/4 ips; frequency response 
20 to 21,000 Hz ±3 dB at 17 /s ips (20 
Hz to 23,000 Hz ±3 dB at 33/4 ips); 

Sony Videocassette Changer 

wow and flutter (wrms) 0.05% at 17 /8 

ips, 0.03% (17 /s ips) and 1.0% (33/4 
ips); S/N 65 dB with Dolby, 57 dB 
without at 17s ips (68 dB with Dolby, 
61 dB without at 33/4 ips). Size is 
approximately 18" X 101/8" X 61/2" 
(475 X 257 X 165 mm). $499.95. 

CIRCLE NO. 96 ON FREE INFORMATION CARD 

Avanti Scanner 
Base -Station Antenna 

Avanti's Model AV -801 Astro Scan is 
an omnidirectional base -station an- 

Wind Odometer /Speedometer 

Aeolian Kinetics Wind Prospector 
4000 is a modestly priced wind survey 
instrument that can measure both in- 
stantaneous and average wind speed. 
Speeds are displayed via a seven -digit 
numeric LED array. Operated in the 
odometer mode, it records total wind 

run and produces average wind speeds 
for user -defined cumulative time peri- 
ods over a 0.01 -to- 9999.99 -mile 
range. In speedometer mode, it gives 
instantaneous wind speed over a range 
of 1 to 99 mph ± 1 mph. Operating 
temperature for the system is from 
-40° to 158° F ( -43° to 70° C). 
The system is designed to operate for 
up to a year on four alkaline D cells 
with display off, but it can be ac pow- 
ered with an optional ac adapter. 
Comes with anemometer and cable. 
$145 assembled, $118 kit; $21.50 ac 
adapter. A waterproof field case is 
available as an option. 

CIRCLE NO. 97 ON FREE INFORMATION CARD 

Earlier Betamax owners can match 
longer play /record time of some later 
models by adding Sony's automatic 
videocassette tape changer device. It 
permits continuous recording and 
playback of up to three cassettes on 
Betamax Models LV- 1901 /D, SL- 
7200/A, SL -8200, and SL -8600. An 
easily installed accessory, the Model 
AG -200 changer offers a maximum 
recording capacity of 4.5 hours in the 
Beta -I mode or 9 hours in the Beta -II 
mode using three L -750 tapes. Manu- 
al operation (record, playback, stop, 
etc.), is also possible with the changer 
installed. $125. 

CIRCLE NO. 98 ON FREE INFORMATION CARD 

tenna for scanner monitoring applica- 
tions on low vhf, high vhf, and uhf 
public service bands. It employs dc- 
ground construction for lightning pro- 
tection and prevention of static build- 
up. Its cryogenic -aluminum- tubing 
construction is said to become strong- 
er with decreasing temperature for re- 
sistance to damage during ice storms. 

CIRCLE NO. 99 ON FREE INFORMATION CARD 

Ortofon /SME 
Cartridge /Carrying Arm 

Ortofon of Denmark and SME of 
England have teamed up to provide 
users of the SME Series III and IIIS 
tonearm with what is said to be the 
lowest moving mass in an available 
record playback system. The Model 
30H low -mass integrated pickup and 
carrying arm directly replaces the 
standard Model CA-1 arm. Total 
mass of the 30H is 10.5 grams, with 
effective moving mass rated at 4.5 
grams. Dynamic compliance is rated 
at 35 nm /nM and system resonance 
at 13 Hz. Other specifications in- 
clude: 20 to 20,000 Hz frequency re- 
sponse; greater than 3 mV output at 1 

kHz; greater than 25 dB channel sep- 
aration at 1 kHz; 1.0 gram recom- 
mended tracking force; and 47,000 - 
ohm, 400 -pF recommended load. The 
stylus is a fine -line nude diamond. 

CIRCLE NO. 100 ON FREE INFORMATION CARD 

Amerex Packaging 
Components 

Unibox from Amerex is a versatile 
line of packaging components corn- 
posed of thermoplastic boxes and a 
wide range of accessories that can be 
customized by the user. The boxes are 
available in six sizes (23/4- X 2" X 
11/4" to 51/4" X 4" X 2 ") and five 
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WIRE UP MICROPROCESSORS & DIP CIRCUITS FASTER 

USE VECTOR PROFESSIONAL 

BREADBOARDING PRODUCTS 

45P80 -1 

FREE 12 PAGE CATALOG 

S100 Plugbords - 5 models plus 
12 other Plugbords for all pop- 
ular buses. 

New pad- per -hole Micro- Vector- 
bord® wiring board. 96 Vector - 
bords available. 

Reliable Slit -N -Wrap wire 

wrapping tools and 

terminals. 
P184-4T 

Solderless Breadboards - One 

model handles standard or wide 
DIP packages with plenty of 
solderless tie points. 

Ask your favorite electronics su'slier. 

u 
77805 

Ada WI nis t ipIa z y 
INCORPORATED 

12460 Gladstone Ave., Sylmar, CA 91342 
CIRCLE NO. 59 ON FREE INFORMATION CARD 

For more 
information 
on 

advertised 
products, 
equipment 
tested, etc., 
circle 
appropriate 
number 
on 

postpaid 
Free 

Information 
Card. 

Commander 

T-'. 

.-- - 

Conserve 
Energy... 
Deter 
Crime 

TELEPHONE ACTIVATED REMOTE CONTROL 
SAVES ENERGY, DETERS CRIME, PROVIDES 

GREATER SAFETY, COMFORT AND CONVENIENCE! 
Imagine... A hot humid summer day... You are 
ready to heave work... You call your own 
telephone number, let it ring for a pre- 
determined number of times and your air 
conditioner is turned on. A few minutes later 
you change your mind and decide to have a 
night in town... No problem! You call home 
again, let your telephone ring for a different 
number of times and your air conditioner is 
turned off_. After an enjoyable evening, when 
departing your favorite restaurant or theater, 
from the nearest public telephone, you call 
home aga!n and turn your air conditioner on. 
Your coin is returned... Amazing! Later you 
arrive home and find a comfortable 
temperature all without the expense of leav- 
ing your air conditioner on all day. In winter, 
the Tele- Commander can be used the same 
way to control heating systems. Now you are 
going on vacation or away for the weekend... 
Before leaving, you plug a lamp on the Tele- 
Commander outlet. At night from anywhere 

in the world, you can call home free and turn 
inside lights on or off at random times, 
creating a "More like at home" condition. A 
built -!n 31/2 hours timer in the Tele- 
Commander eliminates the need to call back 
to turn the lights off. The many applications 
that the Tele- Commander can be used for are 
only limited by one's imagination!... 
Order yours today. 

Easy to assemble kit $42.20 
Factory Assembled $62.20 

Shipping and handling charges included. 
New York residents include applicable sales tax. 
ALL MAJOR CREDIT CARDS ACCEPTED 

ii emco, incorporated 
37 -05 College Point Boulevard 

Flushing, New York 11354 
(212) 359 -6190 
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ew products__ 
color combinations. Custom epoxy - 
glass gridboards that accept IC sock- 
ets and discrete components can be 
mounted horizontally and vertically in 
the boxes. Two sizes of red and 
smoke -gray windows are available for 
use with LED, incandescent, and fluo- 
rescent displays and indicators. Also 
available are two sizes of opaque gray 
panels for mounting switches, con- 
trols, connectors, etc. Resilient non - 
marring feet can be fitted to the bot- 
tom of the boxes. Boxes cost $2.95 to 
$4.95, windows and panels $1.39 to 
$2.39, gridboards $1.99 to $5.99. Ad- 
dress: Amerex, P.O. Box 2815, River- 
side, CA 92516. 

Home Satellite System 

Satelco has introduced a "home" TV 
satellite receiving system that con- 
nects to a color -TV set. With this sys- 
tem it is possible to receive up to 70 
stations from a host of U.S. and Ca- 
nadian communication satellites. A 

typical system consists of: low -noise 
amplifier (LNA), feed horn, fiber- 
glass or aluminum dish antenna and 
mounting system, LNA power supply, 
24- channel tunable receiver, r -f mod- 
ule (for connection to standard TV re- 
ceivers), remote -controlled motor that 
positions the LNA for vertical and ho- 
rizontal polarization, and all cables 
and plugs. System prices vary with 
antenna size: $12,500 for 20' (6.1 m); 
$7995 for 16' (4.9 m); $6995 for 10' 
(3 m). Address: SATELCO, 5540 W. 
Pico Blvd, Los Angeles, CA 90019. 

Nylon Assembly Aid 

A new soft nylon tool for forming and 
bending circuit component leads has 
been introduced by Desco Industries. 
The Model 618 tool is flexible and 
durable and said to be soft enough to 
prevent scratching delicate compo- 
nents and circuit -board traces. One 
end has a flat screwdriver tip for 
bending leads flat to a pc foil trace, 
while the other end is pointed for 
probing or to act as a guide in compo- 
nent -lead bending. $2.45. Address: 
Desco Industries, Inc., 351 F Oak Pl., 
Brea, CA 92621. 
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Not Just Another Limited Area Motion Detector! 

Protects Every Square Inch Of Your Building 

Turns On Lights Automatically 

Powerful Electronic Siren 

Low Cost Computerized 

Burglar Alarm System 

Home - Office - Business 
NO INSTALLATION 

Just plug the Guardex 8000 alarm system in, make two simple 
control adjustments to suit your particular building and it 
works! There are no other wires to run. This totally self -con- 
tained burglar alarm can completely seal off every square inch 
of the surface of your building. It protects doors, windows, and 
what most alarms miss... your roof, walls and floors. 

HOW CAN ONE SMALL COMPUTER PROTECT MY 
WHOLE BUILDING? 

Guardex 8000 Alarm System works on the principle of audio 
discrimination. This, put simply, is the process of electronic- 
ally separating normal everyday sourds, such as voices, tele- 
phones, etc. from break -in type noises such as breaking glass, 
prying metal, or forcing a door open. The Guardex 8000 pro- 
tects one story homes and offices up to 2000 square feet and 
open commercial buildings up to 10,000 square feet. The 
Guardex 9300 with wireless remote sensor capability is avail- 
able for multi -story homes and offices or single story with 
more than 2000 square feet. Call the factory for more detailed 
information. 

TURNS ON LIGHTS AUTOMATICALLY 
When the first break -in type sound is detected, the system will 
instantly turn on lights, radio, or other electronic equipment 
that you have plugged into the back of the alarm. These lights 
or other equipment will remain on for a period of five minutes, 
then automatically turn off. 

POWERFUL ELECTRONIC SIREN 
The Guardex 8000 alarm is equipped with a loud built -in siren. 
If during the five minute period t'ne lights or other electronic 
equipment has been activated, a second break-in sound is de- 

tected, (it can be only a second cr two after the first break -in 

sound) the built -in siren will start blasting for 90 seconds. At the 
end of approximately 90 seconds the siren will shut off and the 
alarm listens again. If another break- n sound is heard, the 
siren will come on for another 90 seconds. If no other break -in 

sound is detected, the siren will stay off and at the end of the 
five minute period the lights will shut off and the alarm in- 

stantly resets. 

The rear control panel 
contains two standard AC 
plug receptacles for a table 
lamp, spot lights, radio, etc 
terminals for connecting 
optional outside siren and 
back -up battery (not 
included); entry delay time 
control and sensitivity control. 

AUGUST 1980 

The Guardex 8000 Alarm System is walnut grained and dis- 
guised to look like a small stereo speaker (6'/. "x93/. "x8') 
and weighs less than 6' /2 pounds. 

EXIT AND ENTRY DELAY 
The Guardex 8000 alarm has a built -in exit delay allowing you 
approximately one minute to lock up and leave the building 
before the alarm is armed. When you enter your building you 
may find that just your normal entering sounds activate the 
siren. You may delay it from starting for up to 30 seconds by 
turning up the siren entry delay control. 

BATTERY BACK-UP 
Burglars rarely cut power. However, to give you total protec- 
tion from a burglar and possible power failure, our alarm has 
provisions for a battery back -up. (Batteries not included). 12 

volt lantern batteries are available at most hardware stores. 

THE BURGLARY PROBLEM 
The F.B.I. statistics show that at the present rate, one out of 
every four Americans are going to be burglarized. That is not a 

very pleasant fact, but it is true. You have a greater chance of 
being burglarized than being a victim of a fire or automobile 
accident. The time is now to help protect yourself and your 
valuables with a Guardex 8000 alarm system. 

OUTSIDE SIREN 
The Guardex 8000 alarm is equipped with a loud, built -in siren, 
but if you desire an additional siren to mount outside or in an 
area away from the main alarm, they are available with 50 feet 
of wire for $24.95. (Connecting terminals are provided on the 
back of the alarm). 

30 DAY NO RISK TRIAL 
This is your opportunity to purchase an alarm system directly 
from the factory for only $199.95. Try it in your home or busi- 
ness for thirty days without risking one cent. Put our Guardex 
8000 alarm to your own test. See for yourself! It will protect 
every window and door from break -in. If you are not completely 
satisfied, return the alarm within 30 days for a complete refund. 
To order your Guardex 8000 alarm, CALL TOLL FREE to charge 
your credit card or send your check to Guardian Electronics, 
Inc. in the amount of $199.95 plus $3.50 postage and handling. 
If you want the optional outside siren, add $24.95 (California 
residents add 6% sales tax.) 

(If you require more information, 
call during California business 
hours, Monday - Friday). 

Dealer Inquiries Invited 

CALL TOLL FREE 

(800) 423.5499 

VISA` master charge 

California residents: 
(213) 889 -1414 collect. 

GUARDIAN 
ELECTRONICS, INC. 

31117 Via Colinas, Dept. PE 

CIRCLE NO. 24 ON FREE INFORMATION CARD 

Price subject 
to change 

without notice. 

Westlake Village, Calif. 91361 
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á1. 
Entertainment -'. / Electronics 

Miscellany 

Metal Tape. What are the ad- 
vantages of metal tape over 

lower -priced formulations for which 
you don't need a special cassette 
deck? One group of partisans would 
respond: "The difference in high -fre- 
quency headroom is like night and 
day. The highs are clearer and more 
detailed." (Or other words that 
amount to the same thing.) Their op- 
ponents would probably take the posi- 
tion that the difference doesn't 
amount to a hill of beans. 

Well, there is some difference -one 
that can best be described as of 
the "small- but -significant" variety. 
Whether your appraisal of the differ- 
ence will align you with one camp or 
the other will depend, in all likelihood, 
on what you are recording and when. 
Let's look at some of the facts. 

From the Horse's Mouth. The data 
to be used in establishing the perform- 
ance differences between the tape 
types was taken from a clinic /press 
demonstration given by TDK. It 
seems reasonable to accept the data as 
reliable since: (1) TDK would have no 
reason to make its metal tape look 
good at the expense of others, particu- 
larly when one of the others (SA) is a 
staple of its line and the second (SA- 
X) is a new introduction. (2) The gen- 
eral characteristics of the data sug- 
gest that the demonstration must have 
been set up with some care. 

As the differences between metal 
tapes and quality high -bias tapes, 
such as SA and SA -X, are minimal in 
the customary -20 -dB frequency re- 
sponse test, we will learn more by con- 
sidering the behavior of the tape at a 
0 -dB recording level. (Frequency re- 
sponse at -20 dB depends considera- 
bly on how the bias is set on the par- 
ticular deck being used for the test.) 
According to TDK's tests, MA, the 
metal -particle tape, has about 4 dB 

By Harold A. Rodgers 
Executive Editor 

more headroom in the region between 
8 and 20 kHz than SA -X, a new dual - 
layered using coatings of Super Avi- 
lyn particles of two different coercivi- 
ties. SA -X, in turn is about 1 dB more 
sensitive than SA across the board, 
and its high- frequency headroom 
holds at about 1 dB extra as well. 

But that's not the whole story. 
Analysis of the residual noise levels on 
the three tapes shows SA and SA -X in 
a dead heat, and MA about 2 dB noi- 
sier. Since to attain the same high -fre- 
quency S/N ratio with MA as with 
the other two tapes we would have to 
record it 2 dB harder, the same 2 dB 
will have to be deducted from its dy- 
namic range. Thus, MA has about a 
2 -dB advantage over SA -X and a 3- 
dB advantage over SA. 

Considering that MA costs roughly 
20 percent more than SA -X, and SA- 
X about 15 percent more than SA, the 
differences in performance do not 
seem huge. But to conclude that they 
are unimportant without first examin- 
ing how they interact with the appli- 
cation would be misleading. 

At What Price Headroom? Head- 
room is primarily a safety factor in 
tape recording. It allows for the re- 
cordist's uncertainty about the dy- 
namic range of the incoming pro- 
gram. Since a single overrecorded 
passage will ruin an otherwise excel- 
lent recording, the importance of 
headroom cannot be denied, especial- 
ly in live recording, where the uncer- 
tainty about program levels is pre- 
sumably greatest. When one is faced 
with the alternatives of either an ex- 
cellent recording or one that is severe- 
ly marred by a signal that overloaded 
the tape by 2 or 3 dB, the price of that 
much headroom -even if it is high - 
may seem very reasonable. 

On the other hand, when one is 
dubbing material that has already 
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been recorded, the levels of the pro- 
gram are known or knowable. Fur- 
thermore, if the tape is inadvertently 
overloaded during a dub, nothing is 
irretrievably lost. It is only necessary 
to readjust levels and begin again. In 
this case, abundant headroom, which 
may be wasted, can be considered lux- 
ury. A frugal recordist would use a 
tape of lesser capabilities and set his 
levels very carefully. 

Adjustment of Levels. Conventional 
wisdom has it that, when recording 
onto a tape, it is best to use the maxi- 
mum levels possible without overload. 
This may be appropriate for a live sit- 
uation in which obtaining a recording 
with an optimum S/N ratio depends 
on the choice of microphones, their 
placement, the preamps they feed, the 
mixers used, and, perhaps, other fac- 
tors as well; but it does not really 
apply to dubbing. 

When a recording is duplicated, the 
copy cannot have an S/N ratio any 
better than that of the original, in 
fact, it will surely be worse. There- 
fore, if recording at a high level places 
the noise floor of the original signifi 
cantly above the noise floor of the 
tape, dynamic range is wasted and 
high- frequency tape saturation is 
courted unnecessarily. A better solu- 
tion is to adjust the record gain so that 
the noise floor of the program coin- 
cides with or falls just above the noise 
of the tape. Now the original noise 
will tend to mask that added by the 
tape as completely as possible and the 
maximum dynamic range is left for 
the program. 

To set things up this way may re- 
quire a bit of experimentation or trial 
and error, as few tape decks have me- 
tering systems that will tell you any- 
thing useful for this endeavor. On the 
other hand, the reward you will often 
get is an excellent copy of even a 
direct or digitally mastered disc -on 
a standard chromium dioxide (or 
high -bias ferricobalt) tape. 

Rays, Golden Ears, and 
Black Cats. In the May issue 

of Scientific American, Irving M. 
Klotz tells the story of N -rays, a form 
of electromagnetic radiation "discov- 
ered" by the French physicist René 
Blondlot in 1903 or thereabouts. As it 
turned out, Blondlot was in error, and 
N -rays did not exist at all, but the sto- 
ry is interesting in that it points out 
how sincere, dedicated people can 
reach ridiculous conclusions through 
poor methodology. 

Having established that the bright- 
ness of a spark gap was increased 
when the direction of the spark was 
aligned with the electric vectors of a 
train of polarized X -rays, Blondlot 
concluded that a similar increase in 
brightness upon exposure to a "radia- 
tion source" that could not be emit- 
ting X -rays must signal the presence 
of some other form of radiation. 

(Continued on page 21) 
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Yamaha's PX 2 linear tracking turntable. 
A class of one. 

Yamahas new PX -2, the flagship of a remarkable new 
series of turntables from Yamaha, is destined to become the 
new standard of the audio industry. It is a masterpiece in the 
art of music reproduction. Totally in a class by itself. 

matched with the Yamaha tonearm Even MC types. 
But the optimum mass tonearm is only one factor that 

puts the PX -2 in a class by itself. Theré s.much more. Like 
an extraordinary 80dB S/N ratio, with incredibly accurate 
tangential tracking - constantly monitored by an opto-electronic 
sensor. The PX -2 is also a study in durability with its solid, 
anti- resonant monolithic diecast aluminum base. And the com- 
bined effect of the hefty platter and the heavy -duty DC motor 
depresses wow and flutter to below 0.01%. 

Yet with all this performance, the PX -2 is deceptively easy 
to operate. All the microprocessor- activated controls are easily 
accessible- without lifting the dustcover. 

The balance of the turntables in our new line (the P -750, 
P -550, P -450 and 
P -350) all incorpor- 
ate this same op- 
timum mass tonearm 
philosophy. Each 
will set new stand- 
ards for performance 
per dollar invested. 

Visit your local 
Yamaha Audio 
Specialty Dealer 
for a personal test 
of our remarkable 

PX -2 and the other superb turntables in our new series. You'll 

hear music that's truly in a dass by itself. 
For more information write us at Yamaha, Audio Division, 

P.O. Box 6600, Buena Park, CA 90622. 
*Yamaha cartridges shown (MC -1X and MC -7) on both models are optional. 

One of the major performance advancements on the PX -2 

is Yamaha's unique optimum mass straight tonearm assembly. 
This design concept is Yamaha's direct challenge to the industry 
trend of low mass tonearms. Among the most significant 
benefits of optimum mass is that it specifically addresses two 
of the most critical elements of music signal tonal quality - 
tonearm resonant frequency characteristics and high tracka- 
bility with a wide range of cartridges. Tonearm mass is such 
a critical element in sound reproduction (especially in the low 
and high frequency ranges) that Yamaha has designed this 
optimum mass tonearm to insure its resonance frequency is 
at the "least effect" point. (See graph.) As a further benefit, 
the vast majority of available cartridges can be effectively 

G YAMAHA 
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Microcomputers are here! 
Get in on the ground floor with 
NRI's new "at home" training 

in computer technology. 
Only NRI Gives You "Hands -on" Experience as You Build Your Own 

Designed- for -learning Microcomputer 
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The microprocessor, that amaz- 
ing little chip which shrinks electronic 

circuitry to microscopic size, has 
changed the world of the computer 
with dramatic speed. Now, big - 
performance computers are here in 

compact sizes...priced to make them 
practical for thousands of medium and 
small businesses, even homeowners 
and hobbyists. 

Microcomputers are already 
being put to work on jobs like inven- 

tory control, payrolls, cost analysis, bill- 
ing, and more. In homes, they're able 

to handle budgets and tax records, 

control environmental systems, index 

recipes, even play sophisticated games. 

And hobbyists across the country are 
expanding the state of the art while 

developing their own programs. 

Become a Part of This 
Incredible World ... 

Learn at Home 
in Your Spare Time 
NRI can give you the back- 

ground you need to get into this boom- 
ing new field. Microcomputers require 

a new discipline, a broader viewpoint... 
the ability to think in both hard- 
ware and software terms. And NRI's 

new course in computer technology 

is geared to bridge the gap. 
You get a firm foundation of digital 
theory while you get practical, 

"hands -on" experience working with 

the NRI Discovery Lab ®, aásembling 
test instruments you keep, and even 

building your own fully functional 
microcomputer. 

Best of all, you do it at your own 

convenience. You learn at home with 
clearly written, "bite- size" lessons that 
carry you through the course in logical 

progression. There's no need to go to 

night school or quit your job...you 
progress at the pace that's most com- 

fortable to you, backed by your per- 

sonal NRI instructor and individual 

counseling whenever you want it. 

Assemble an Advanced 
Microcomputer with 

Exclusive Designed -for- 
Learning Features 
Only NRI trains you with a mi- 

crocomputer that's specifically designed 

to teach you important principles as 

you build it. This state -of -the -art unit 
performs every function of comparable 
commercial units, has capabilities well 

beyond many. But each step of con- 

struction provides specific training, 
reinforces theory to make it come 
alive. And once you've finished, 

your microcomputer is ready to go 

to work for you. Or you can even sell 

it commercially. 
You also assemble professional 

test instruments for use in your train- 
ing. You get your own CMOS digital 
frequency counter and transistorized 
volt -ohm meter to keep and use in 

diagnosing problems and servicing 
computers. Together with up- to -the- 
minute lessons and NRI's 60 -plus years 
of home study experience, you get the 

most in training and value. 

Other Courses 
in Today's Electronics 

Even the servicing of home 
entertainment equipment has taken 
quantum jumps forward. NRI keeps 

you right up with the latest, with train- 
ing in stereo, video tape and disc 

players, and the latest TVs. You even 

build your own 25" diagonal color TV, 

the only one complete with built -in 

digital clock, varactor tuning, and 
computer control that lets you program 

an entire evening's entertainment. In 
our complete communications course, 

you learn to service two -way radio, 
microwave transmitters, radar, AM and 
FM transmitters, CB radio, paging 
equipment, and more. And you build 

your own 2 -meter transceiver or 40- 

channel CB while you learn. 

Free 100 -Page Catalog 
No Salesman Will Call 

Send the postage -paid card 
today for your personal copy of the NRI 

electronics course catalog. It shows all 

the equipment, training kits, and 
complete lesson plans for these and 
many other courses. There's no obliga- 

tion of any kind and no salesman will 

ever bother you. Find out how you can 
learn new skills, keep up with technol- 
ogy, advance your future with training 
for new opportunities. Get in on the 
ground floor now! If card has been 
removed, write to: 

NRI NRI Schools 
McGraw -Hill Continuing 

r/ 
I Education Center 

3939 Wisconsin Ave. 

lei rill ig Washington, D.C. 20016 
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NOW! A MINIATURE TELEPHONICS SYSTEM 
EVEN MA BELL DOESN'T MAKE AVAILABLE 

FIflOER 
FOlIE.. 

The unique Finger Fone brings you advanced solid -state 
wizardry with a simple yet intelligent approach to using a 

telephone. It's the ideal communications instrument for 
home and office. 

Imagine you're a design engineer 
You've just been assigned to come up with 
a smaller, simpler -to -use, more 
streamlined telephone with basic memory 
that can handle 99 °ì of the ways people 
actually use a phone on a day -to -day basis. 

You have a research laboratory with a 
support staff at your disposal. Plus access 
to the latest transistors, memory chips, and 
microprocessors. And you are given only 
one limitation: Keep the consumer's cost 
under $100. 

Now, since you're something of a 
maverick, your mind is not trapped in the 
right way /wrong way syndrome. And you 
were too independent to take that job with 
the Bell System while back. Because you 
didn't want all your ideas to come out "Bell - 

shaped " 

THE ANATOMY OF DESIGN 
So you set to work -- but not with wires, 

bells and whistles. Because your approach 
is different: You're going to discover how 
people actually use a telephone today and 
then design the instrument from the 
outside in, basing your conception around 
real communication needs in a way quite 
unlike anything ever before achieved. 

INTRODUCING THE FINGER FONE 
When you're finished, you realize you've 

come up with a minor revolution in design! 
Your new instrument is actually a 
miniature telephone: the entire unit 
measures a scant 2'a" wide, 83/4" long, and 
23/4" high (at the speaker end), scarcely any 
bigger than the handset on an ordinary 
phone. your Finger Fone has a nearly 
standard alphanumeric keyboard plus a 
couple of special benefits we'll get to in a 

minute It also has an omnidirectional 
microphone, two microsensors on the side 
of the instrument tvcontrol the volume of 
incoming voices, and even a tiny red on -off 
light. 

What's more, it plugs into the new mini - 
connector Ma Bell provides for all its 
phones these days -- with no additional 
wires for any other power source (which 
makes the Finger Fone unlike those other 
multi -wire "speaker- phones" that sell for 
more but do less) 

WHY PICK A PHONE UP 
EVERY TIME IT RINGS? 

Let's face it, your hands are often 
occupied when the phone rings. So to 

Finger Fone: Modular, 
sophisticated, smarter than 

your present telephone. 
Comes with an ivory 

fascia. For the base, you 
choose white, beige, tan, 

or blue, 

answer, you've got to stop at least half of 
what you're doing. With a Finger Fone, all 
you do is reach out and tap the "On" key 
with orte finger. And since you needn't pick 
the instrument up, you can place it 
conveniently on a desk, counter, or table -- 
or hang it on the wall. 

MORE FINGERTIP CONVENIENCE 
When Finger Fone announces an 

incoming call with its pleasant electronic 
chirp, tap the "On" key and begin speaking 
If the caller is someone the whole family 
wants to hear, simply passa finger over the 
high volume sensor, and your caller's voice 
will be audible to everyone in the room. 
This benefit is great for the office as well, 
making it possible to replace an ordinary 
telephone, separate speakerphone, and 
their complicated controls. 

If you "wish to speak with complete 
privacy, pass a finger over the low volume 
sensor. Yes, for strictly private calls you'll 
have to hold Finger Fone up to your ear_ You 
won't mind, however, because the entire 
unit is a mere 111/4 ounces, just a 
featherweight more than ordinary 
telephone handsets. 

YOU HEAR THEM, 
THEY DON'T HEAR YOU 

Need to put your caller on "hold" for a 
moment? Easy Tap keys 1 and 2 
simultaneously, and the red light will dim 
The other person won't be able to hear you, 
but you'll be able to hear him or her We 
recommend you tell people about this so 
they don't make unguarded comments they 
think you can't hear When you're ready to 
resume your call, simply tap keys 1 and 2. 
the red light will brighten and you can 
continue 

BUSY SIGNAL? FORGET IT! 
Because Finger Fone automatically 

remembers the most recently dialed 
"busy" number. When you want to call that 
number again, tap the "RE" (Recall) key 
once. Finger Fone dials the number for you, 
as often as needed until you get a clear line. 

WHY WAIT FOR PUSH BUTTON 
DIALING? 

Finger Fone is compatible in areas of the 
country where push- button dialing is 
already in use. But if you live in the 30% or 
so of the country where only rotary -dial 
phones can be used, wait no longer. Finger 
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Fone automatically converts from musical 
tones to rotary -dial signals. This way, you 
can have the speed and advantages of 
push- button dialing without waiting for 
your local phone company to install central 
equipment 

NOW AVAILABLE AT INCREDIBLE 
LOW COST 

Finger Fone costs only $79.95 
compared with prices of similar -looking 
telephones (but not similar in performance) 
costing $109, S130, or more. Want two? 
Then it's only $74.95 each. Three? Save 
even more at $69.95 each. Add a $2.50 
charge to your total order for insured 
shipping, and if you live in New Jersey, 
include 5% tax. 

MONEY -BACK GUARANTEE 
You can try one or more Finger Fones in 

your own home for 30 days, protected by 
our unconditional money -back guarantee. 
If you're not satisfied with Finger Fone for 
any reason, simply return it (insured) for a 
full refund, no questions asked. Finger 
Fone is also covered by a 1 -year parts and 
labor guarantee. 

Call TOLL FREE 

800 -257 -7850 
In New Jersey, Call: 800 -322 -8650 
To order Finger Fone, call toll -free now. 

We're open 24 hours a day. You can 
charge it on Master Charge, Visa, 
American Express, Carte Blanche or 
Diners. 

N.J. residents, add 5% sales tax. Or 
mail your order to: 

illEFCLIFLL 
NATIONAL SALES GROUP 

Dept. PE -8 , Lakewood Plaza 
Lakewood, New Jersey 08701 
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audio 
Blondlot was on very shaky ground, 

for a great many other factors in- 
fluence the brightness of a spark. 
When a skeptic indicated that he did 
not see the change in brightness that 
was supposed to occur, Blondlot and 
his colleagues countered that his eyes 
did not seem to be sufficiently sensi- 
tive. Actually, by surreptitiously re- 
moving a piece of apparatus that 
would invalidate the entire experi- 
ment (a darkened room was used) and 
n3ting that the results were not af- 
fected, the skeptic, the American phy- 
sicist R.W. Wood, was able to demon- 
strate the falseness of the conclusion. 

There is an interesting parallel be- 
tween N -rays and some of the exotic 

sonic subtleties that some people attri- 
bute to various audio electronic equip- 
ment. A difference in "grain," "grit," 
"openness," or whatever is postulated, 
and if you can't hear it, there is some- 
thing wrong with your ears, or you 
haven't trained yourself enough. But 
under controlled conditions, these dif- 
ferences mysteriously disappear, lead- 
ing the faithful to conclude that the 
controls are somehow masking the 
difference. Logically, it would follow 
that you can't make any reliable ob- 
jective determinations about the way 
equipment sounds. You can only take 
the word of the gurus. 

Even in cases where it has been 
shown fairly definitively that certain 

audible differences do exist, it seems 
questionable whether they are worth 
bothering about. For example, it has 
been shown that some individuals, at 
least, are sensitive to polarity inver- 
sion in an audio signal. Yet, none of 
them seem to be able to say which 
polarity is correct. If the music 
doesn't sound better or worse either 
way, can it be worth the trouble to 
count up the number of inverting am- 
plifier stages all the way through the 
recording /playback chain? In my 
view, the answer is a clear "no," but I 
would not care to predict what those 
philosophers whose specialty is find- 
ing black cats that aren't there in dark 
rooms will say. O 

Audiophile Recordings 

Specialty software for those having 
high -quality equipment and fussy ears 
has up to now been the bailiwick of a 
number of small companies. Ore re- 
sult of this has been that many, 
though by no means all, of these re- 
cordings contain relatively uninspir- 
ing music, performances by relatively 
unknown artists, or both. But, with 
the entry of one of the giants of the 
recording industry into the market, 
audiophile software may take on a ra- 
dically different look. 

CBS Records has announced its 
new Master Sound Series of records 
and tapes. This will consist of discs 
mastered at half speed and cassettes 
with Dolby noise reduction duplicated 
on chromium -dioxide tape at 16 times 
normal speed, which is relatively slow 
as cassette duplication goes. Many of 
the master tapes will be digital, al- 
though some conventional masters 
will be reissued. The records, which 
come in special packages with static 
reducing sleeves, are being manufac- 
tured in a new plant by carefully op- 
timized processes and subjected to 
rigorous quality control. Prices for 
both discs and tapes will be $14.98. 

This raising of the ante as far as 
what is recorded is concerned, will 
probably put pressure on some of the 
specialist companies, who may not be 
able to afford the investment needed 
to record, say, major symphony or- 
chestras. But it should provide audio- 
philes with some really satisfying 
music to listen to. All this assumes, of 
course, that CBS will be able to keep 
the sonic quality of the discs and cas- 

settes in the right ballpark. Halcyon 
days may be ahead for persnickety 
lovers of recorded music, for should 
the first giant succeed, can the others 
afford not to follow? 

SHOSTAKOVICH: Symphony No. 5. 
Leonard Bernstein and the New York 
Philharmonic. CBS Masterworks IM 
35854. Like many conductors, Bern- 
stein seems to get better as he ages. 
Whereas in the past, one might feel 
from time to time that he was being 
led a little off course by some of the 
surface features of the music, he now 
seems to go directly for the heart. In 
this recording, he projects a deep feel- 
ing for Shostakovich and for this sym- 
phony in particular, interpreting it 
with great solemnity and seriousness 
of purpose without making it oppres- 
sively heavy. The result seems un- 
usually convincing. 

Sonically, the disc is neither the 
best nor the worst of the audiophile 
genre. As befits its digital mastering, 
the disc has a very clear sound and 
wide dynamic range. It is pleasant in- 
deed to hear lightly scored woodwind 
passages that have not been boosted to 
keep them above the noise. As the 
music proceeds toward the inner 
grooves, some of the inevitable degra- 
dation occurs, but it remains minor. 
Some of the specialty companies 
might not have recorded the disc as 
far toward the center, but they rarely 
release works as long as this. Overall, 
if this music has any attraction for 
you at all, this recording should give 
you goosepimples. 

STRAVINSKY: Petrouchka (1947 Ver- 
sion). Zubin Mehta and the New 
York Philharmonic; Paul Jacobs, Pia- 
no. CBS Masterworks Cassette HMT 
35823. Sonically, this tape is not quite 
the equal of the Shostakovich disc re- 
cording, but it comes close, and is far 
better than most prerecorded cas- 
settes. Tape hiss is kept well out of the 
picture, and none of the other evils 
associated with the medium (tape 
skew, crosstalk, dropouts, high -fre- 
quency saturation, etc.) obtrude no- 
ticeably either. Comparisons of this 
kind are risky, but I believe I have 

heard digitally mastered discs that do 
not sound as good as this digitally 
mastered cassette. 

Mehta and the orchestra give a 

spirited performance that makes 
much of the color and contrasts in the 
work while projecting a sense of ener- 
gy. The overall result did not strike 
me as overwhelming, but this is a 

selection well worth hearing. 

HONEGGER: Pacific 231, Pastorale 
d'été, Rugby, A Christmas Cantata. 
National Chorus and Orchestra of the 
O.R.T.F., Jean Martinon, conductor. 
Connoisseur Society Laboratory Se- 
ries C 401 1. This selection is recorded 
on chromium dioxide and replicated 
at normal playing speed, which is 

most unusual. Its ultimate source ap- 
pears to be a conventional tape mas- 
ter; but from its excellent sound, one 
would suspect that it is several gener- 
ations closer to the original than is 

normally the case. The sound is big 
where necessary, detailed where nec- 
essary, and encompasses a positively 
huge dynamic range, all without tell- 
tale signs of hiss or saturation. Abber- 
ation of the stereo image due to inac- 
curate phasing between the channels 
is notably absent. On the first side, the 
conductor and orchestra capture the 
brute force of "Pacific 231," the deli- 
cate beauty of "Pastorale," and the 
energy of "Rugby." "A Christmas 
Cantata," with seasonal tunes, con- 
tains some very sensitive singing. 

HEART: Dreamboat Annie. Nautilus 
NR3 /MRS 5005. Sensitive singing is 
a hallmark of this disc too. Ann Wil- 
son, with a sound that is unusually 
clear and limpid among popular sin- 
gers, does a fine job of stringing out 
some especially touching melodies 
and lyrics. The arrangements are ele- 
gant and well -played. This disc offers 
additional proof that a recording need 
not be digital or direct -to -disc to give 
good sound. The only exotic produc- 
tion technique alluded to in the infor- 
mation that comes with this album is 
half -speed mastering of the disc, but, 
presumably the master tape was pre- 
pared with great care -at least that's 
the way the disc sounds. 
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SONY INTRODUCES 
A CASSETTE DECK 

FOR PEOPLE 
WHO WOULD ONLY 

CONSIDER 
REEL-TO REEL. 

Until now the superiority of reel -to -reel tape 
decks to cassette decks has gone unquestioned. 

But Sony, renowned for its unique ability to per- 
fect each link in the recording chain -microphones, 
motors, tape heads, even the tape itself-has just 
created the TC -K81. A cassette deck so advanced it 

delivers the kind of crisp, clear, unwavering sound re- 
production you would only expect from reel -to -reel. 

HEADS WITHOUT HEADACHES. 
Just as in the best open reels, at the heart 

of the Sony TC -K81 cassette deck are three separate 
heads. One to erase, one to record and one to play 
back. This arrangement offers instantaneous "off -the- 
tape monitoring.' Which means you can compare the 
quality of the recorded music to the quality of the 
original -while you're recording. 

In addition, each head can be optimized for its 
own specific function. 

Of course, fitting three heads into the tiny 
cassette shell openings, accurately: 
for years on end, is no small feat. Es- 
pecially since the slightest alignment 
error can cause significant high - 
frequency loss. So to make sure you 
hear all the sound you're supposed to, Sony has 
created a major breakthrough in head design with a 
unique independent suspension system. 

This remarkable system allows incredible 
precision and consistency in head alignment. And 
Just as important, there's no longer the need for you 
to realign the heads from one tape to the next as in 
other cassette decks. Equally innovative is that only 
Sony uses heads that are a combination of Sendust 
and Ferrite. So you get the advantages of both, with- 
out the disadvantages of either. 

BIAS CAL 
0 

-20 +20 

TWO FUNCTIONS, TWO MOTORS. 
Because tape -speed irregularities can affect 

your music, the K8I has two separate motors. 
One takes care of fast forward and rewind, while the 
other, combined with what we call "Closed -Loop 
Dual- Capstan Drive," moves the tape with absolute 
uniformity past the heads.There's no pulling, pushing 
or tugging. 

This division of labor reduces the number 
of mechanical parts needed in the drive mechanism 
and virtually eliminates wow and flutter. 

THE LAST WORD IN FINE TUNING. 
All tape is not created equal. So the K81 fea- 

tures front -panel bias calibration controls. These allow 
the K81 to be hand -tailored in order to get the ideal 
high- frequency response out of each individual tape. 

And to insure your recordings are made on 
a background of silence, free of annoying tape hiss, 
the K81 incorporates the Dolby* Noise Reduction 

System. But Sony goes one better with 
a foolproof record calibration device 
that insures the Dolby System will 
always work at its peak effectiveness. 

RE 

Obviousl we could fill pages on 

C 
0 

-3 
+3 

LEVEL CAL 
0 

-3 +3 

the technological advancements in the K81 Like 
the two 16- segment, LED Peak Program Meters. Or 
the special "Auto -Space Record Mute" which allows 
you to blank out commercials and other interruptions. 

But you don't have to understand all the cir- 
cuitry to know what makes the K81 superior. 

When it comes to high fidelity there's only one 
thing you have to know. And that's Sony. 

SONY 
High Fidelity 

FEATURES AND SPECIFICATIONS: Independent -suspension three -head design with switchable tape -source monitoring /Metal tape recording and playback /Sendust and Ferrite record 

and play heads /Two-motor closed -loop dual -capstan tape drive /Microprocessor solenoid -logic transport with feather -touch controls / Bias and record level calibration with built -in test 

tones /16- segment LED Peak Program Meters/Auto-space record muting /Auto -play repeat capability /Optional remote control/ Wow and flutter (W RMS) 0.0470/Frequency response (metal) 

30 Hz -I8 kHz ± 3 dB /Signal -to-noise ratio (metal or FeCr. Dolby off) 60 dB. 

© 1980 Sony Industries, a division of Sony Corp. of America. 9 West 57th Street. new York. N.T. ttxnv. bony is a registered trademark of the Sony Corporation. 
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Audio 
Equipment 

Reviews 

.I.C.'s "SoundSpan" speaker sys- 
tems are designed to distribute 

their radiation omnidirectionally in 
the horizontal plane while maintain- 
ing wide vertical dispersion as well. 
Heading the line is the TPR600 (the 
letters stand for "total power radia- 
tion"), a fairly large floor- standing 
speaker rated to handle up to 130 
watts of program power and having 
nominal impedance of 6 to 8 ohms. 

The walnut -grain vinyl veneered 
wooden base of the TPR600 stands 
about 271/2" (688 mm) high, but with 
the black grille assembly in place on 
the base, the system stands 411/4" 
(1.03 m) high and is 151/4" (381 mm) 
square. Spring - loaded input connect- 
ors are hidden beneath the enclosure, 
which is finished on all visible sur- 
faces. There are no user -adjustable 
balance controls. Weight is about 55 
lb (25 kg). Price: $350 each. 

24 

by Julian Hirsch 

B.I.C. 
Model TPR600 
Speaker 
System 

Omnidirectional floor -standing 
system is rated at 130 watts 

General Description. The drivers 
are vertically aligned on the central 
axis of the system, with the tweeter 
and midrange driver facing upward 
and the woofer facing downward into 
the enclosure. Middle and upper bass 
frequencies radiate from the back of 
the woofer cone, and the bass enclo- 
sure is vented through a long narrow 
slot that opens under the bottom front 
edge of the cabinet. This is the B.I.C. 
"venturi" bass loading system that 
has been used for several years. 

A conical metal deflector above the 
woofer directs its rear radiation into a 
vertical angle that roughly matches 
those of the higher- frequency drivers. 
The bass deflector and woofer basket 
are completely surrounded by a foam 
plastic collar that evidently loads the 
woofer in the upper part of its range. 

Within the upper portion of the 
bass deflector is the upward- facing 

(and hidden) midrange driver, appar- 
ently a dome radiator. A curved metal 
deflector and phasing plug structure 
above it provide horn loading. Atop 
the stack is a ceramic tweeter, also 
facing upward into a deflector that 
acts as a horn for high frequencies. 
Crossover frequencies between drivers 
are not specified. 

The distinctive structure consisting 
of the three drivers and their deflec- 
tors is located entirely in the clear top 
of the bass enclosure. When the cubi- 
cal black grille is snapped into place it 
covers the assembly, but not entirely. 

Laboratory Measurements. We 
placed the B.I.C. TPR600 speakers 
about 3 feet from the back wall and 
side walls of the room. Measurements 
in the far field gave virtually identical 
response curves for both speakers, as 
would be expected on the basis of 
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Teach yourself the latest in electronics: 

from the fundamentals to microprocessors 
Waiting foryou in the new Heathkit Catalog is an exciting 
world of educational self -study programs, that can take 
you from fundamental electronics through microproc- 
essor interfacing and computer programming. 
Heath /Zenith Educational Systems offers 11 pages of 
information on 25 educational courses you can take in 
your home. All are clear, concise college -level courses 
designed to advance your level of knowledge. 
Whether you're an old hand at electronics, just begin- 
ning or perhaps interested in learning about computer 
operation and programming, Heath /Zenith Educational 
Systems has the course for you. 
Educational courses featured in the new Heathkit Cata- 
log include: Fundamental Electronics - from DC and AC 
to Semiconductor Devices, Electronic Circuits and Test 
Equipment; and Advanced Electronics courses on 
Phase- Locked Loops, IC Timers and Active Filters. 
Heath /Zenith Educational Systems' full line of computer - 
related educational programs - including Computer 
Programming, BASIC, Assembly and COBOL Language 
courses and self- instruction courses on Digital Tech- 
niques and Microprocessors - is also available. 

Self- Instruction Courses from Heath /Zenith Educa- 
tional Systems are the effective, low -cost way to learn 
tomorrow's technology today: 

Effective because each Heath /Zenith course is uncom- 
promisingly developed for applied, useful learning. 
First, you read clear, concise text material. Then, you 
see each concept in large, easy -to- understand visuals. 
Finally, you get hands -on experience by performing 
experiments. 

Low -cost because everything you need is included with 
each course. For example, electronic parts are in- 
cluded with each Electronic Fundamentals course, to 
make experimenting easier. And trainers, cassettes, 
slides and filmstrips are available for many courses, to 
enhance your learning experience. 

Turn to pages 69 -80 of the latest Heathkit Catalog for the 
full story on Heath /Zenith Educational courses. 
If you don't already have a Heathkit Catalog, send for 
your copy today - at one of the addresses listed below 
Or pick up your copy at the nearest Heathkit Electronic 
Center* in the U.S. and Canada, where Heath/Zenith 
Educational Courses are sold. 

Don't wait until tomorrow for knowledge you can learn today 

HEATH 
ENif" 

Educational Systems 
Dept. 010 -683, Benton Harbor, MI 49022 

In Canada, write Heath /Zenith Educational Systems, 
1480 Dundas St. E., Mississauga, Ontario L4X 2R7 
( *See the white pages of your phone book for the location 
nearest yo,, In the U.S., Heathkit Electronic Centers are 
units of \'rr,,, , hnology Electronics Corporation.) 
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their design. Close -miked woofer re- 
sponse was measured near the rear of 
the cone, and separately at the mouth 
of the bass port. Inaccessibility of the 
cabinet interior prevented us from 
measuring the vent dimensions, which 
are needed for summation of the cone 
and port radiation. 

Woofer output peaked at 70 to 80 
Hz, dropping off gently at higher fre- 
quencies and rapidly at lower fre- 
quencies. Port output was nearly uni- 
form in the low bass, rising about 4 dB 
from 20 Hz to its maximum at 60 Hz 
and then dropping steeply at the high- 
er frequencies. 

Ignoring the output of the bass 
port, the splice of the woofer output 
curve to the smoothed middle- and 
high -frequency curve resulted in a re- 
sponse within ±3 dB from 55 to 
13,500 Hz. The port radiation takes 
the lower frequency limit well below 
55 Hz, but our measurements cannot 
tell just how far. Tweeter response 
rose steeply above 13 kHz so that out- 
put at 20 kHz was about 10 dB above 
the average midrange level. 

System impedance was between 5 
and 6 ohms in the frequency bands 
from 20 to 35 Hz, 100 to 300 Hz, and 
2 to 4 kHz. Maxima were 25 ohms at 
65 Hz, 11 ohms at 1 kHz, and about 
10 ohms between 10 and 20 kHz. 

Voltage drive equivalent to 1 watt 
into 8 ohms (2.83 V) elicited bass dis- 

audio 
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tortion of less than 1% from 100 to 55 
Hz, 6% at 40 Hz, and 12% at 35 Hz. 
A 10 -dB increase gave distortion 
readings of typically 2 to 4% between 
100 and 50 Hz, and 12% at 40 Hz. 
Distortion measured close to the port 
was much less at the lower frequen- 
cies, suggesting that the TPR600's 
bass is clearer than our data can show. 
Since we could not determine the ef- 
fective crossover frequency between 
the port and cone radiation, we could 
not fully evaluate the system's bass 
distortion characteristics. 

Driven by 2.83 V of random noise 
in an octave centered at 1 kHz, the 
system delivers a sound pressure level 
of 88 dB to a microphone 1 meter 
from the edge of the cabinet at the 
level of the midrange driver. This is 
relatively high efficiency. 

User Comment. The manufacturer 
recommends no particular placement 
of the speaker in the room, and, in 
fact, implies that almost any place- 
ment will be satisfactory. That may 
be true, but our experience with om- 
nidirectional speakers suggests that 
some experimentation may be re- 
quired for best results. As the radia- 
tion from such speakers is "sprayed" 
in all directions and a larger propor- 
tion of it is reflected from room sur- 
faces and furnishings than with other 
designs, the environment into which 
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Rotel 
RP -9400 
Record 
Player 

Quartz -locked, erect -drive turntable 
has low -mass tonearm 

THE Rotel RP -9400, a quartz - 
locked, direct -drive turntable 

combined with a low -mass tonearm, is 
designed to play single records auto- 
matically or manually. Its drive turns 
the platter at 331/3 or 45 rpm. 

The wooden base is attractively fin- 
ished in a golden tone, with a satin 
aluminum front panel, and the entire 
record player is supported on four 
spring -mounted rubber feet. The 
hinged cover can remain fixed at posi- 
tions intermediate between fully open 
and closed. The RP -9400 measures 
173/4" W X 14 "D X 6 "H, and weighs 
19 lb, 2 oz (8.7 kg). Its suggested 
retail price is $375.00. 

General Description. Once the 
power switch of the Rotel RP -9400 
has been turned on, the normal func- 
tions of the record player can be con- 
trolled from its front -panel buttons. 
The two vernier speed controls are 
flanked by pushbuttons that select the 
operating speeds and activate the 
quartz -lock circuitry. A red light 
shows when the speed is locked to the 
quartz -crystal oscillator frequency, 
but the operating speed can only be 
determined by a close inspection of 
the selector button to see if it is "in" 
or "out." To adjust the speed verniers, 
it is first necessary to disable the 
quartz -lock system. A band of stro- 

omnis work can influence their sound 
markedly. 

In our fairly "dead" room (with 
carpeted floor and sound -treated ceil- 
ing, but relatively "hard" and reflec- 
tive walls), the overall balance of 
sound from the B.I.C. TPR600 was 
slightly bright. Bass sounded strong, 
down to at least 35 Hz or so, with no 
obvious sign of artificial heaviness 
from the slight peak we measured at 
70 Hz. The high- frequency emphasis 
provided by the ceramic tweeter lies 
above most musical overtones and 
fundamentals, and is rarely audible as 
a tonal coloration. Only on a few se- 
lections could we detect its presence 
as an "edgy" quality. 

Although it is difficult at best to 
predict the sound of any speaker in 
any arbitrary room, the TPR600 is 
best suited to a moderately large and 
well damped room, whose furnishings 
will absorb some of the acoustic out- 
put in the upper treble range. Under 
those conditions a pair of TPR600s 
give a well -balanced sound without 
obviously seeming to be the source of 
the program. Stero imaging is broad 
and diffuse rather than detailed, but it 
holds up well at locations throughout 
the listening area. If your taste and /or 
home furnishings militate in favor of 
omnidirectional speakers, this model 
is worth serious consideration. 

CIRCLE NO. 101 ON FREE INFORMATION CARD 

boscope markings on the platter rim is 
lighted by an LED driven from the 
quartz reference oscillator. 

Pushbuttons initiate the START and 
STOP functions. A touch on START 
turns on the motor, and the arm, driv- 
en by its own motor, moves to the 
position determined by the SIZE but- 
ton and lowers to the record surface. 
After play, the arm lifts and returns 
to its rest, and the turntable drive mo- 
tor halts. Touching STOP interrupts 
play at any time. Manual operation is 
initiated by picking up the arm 
(which turns on the platter motor) 
and cuing it to the record. However, 
the end -of -play shutoff is always ef- 
fective. Two other pushbuttons en- 
gage the REPEAT function and select 
the record indexing diameter (sizE). 
The latter has positions for 12- and 7- 
inch records. In the REPEAT, a record 
will be replayed indefinitely. 

The tonearm of the RP -9400 is a 
straight tube with an offset headshell 
that plugs into the end and is retained 
by a thumb -screw. Smaller than most 
cartridges, Rotel's headshell has been 
designed for minimum mass. It has 
mounting slots that allow adequate 
adjustment of stylus overhang. The 
16 -mm overhang recommended in the 
instructions cannot be measured with 
the necessary accuracy, so installation 
has been simplified by an alignment 
gauge included with the turntable. On 
the circular arm base, together with 

(Continued on page 29) 
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All the facts you should know 
about CS antenna reliability and 
performance... 

burs vs. "theirs" 
Precision machine gro r el tapered whip has less 
air resistance and Est tarter i distortion due to / whip bending Highest -uality 17 -7 PH stemless 
Steil can be bent ful a .cle art still snap bat, to 

pE fect velical! 

Yue static ball tip tot ßa1 r uou; dissipation of w nd 

sac is build up and less r tisel ti so protects gore ge 

coors from ricks of unpr.'ected whip tips. Safer. tco. 

\</ Fu 60 -inch radiator sartoce to- maximum rot-) le 
(ip -imum lengtn for non- .-tical Lning - use with tut 

/ 

t ne tuning ct 1.5 to 1 pr attter SWR from chcnnels 
1 1: 40! 

I manna Spec alists' LEVI t OK'" quick release Fltm, .' Fositive electrical and mechanical connects tn, 
I igant disconnect, with re twist of a lever. 

á / b:, grade silver mica traesrrittieg capacitor for c tn- 
sis'ently lower 'SWR uric e extremes of humidify c nd 

/ 

tsrnperatu'e 

Dual tine tuning set scr s prevent detuning lug to 

nod and wire vibrator Fissure; positive ele,trcal 
c ontinuity too tor rel ab i performance. 

Stainless steel shoçk sg ring absorbs blows tom 
branches any garage 11)0'S. Drastically redores 
breakage of cc il and net t con mon with untopeaed / whips withou- shock sprig. 
genuine G.E. Lexan' h ).s ng with tensile ana ccm- / pressive strergth of t 5, )D0 lbs- per square inca at 

le-tperatLre extremes `Ixn 200 F to - 32D`Fl 
lnmatched ability to wittiand p:nishing abuse. 

Sliver- plated phosphora as Droops spring contacts. 
The super or h gh treq Jere y ¡fie: ency of pure sil-er 
PI - s saw g contacts thr wIl assure positive ctn- 
t n my after yecrs of da ly removal and re- installatic n! 

Guaranteed sotlsfactixt r th 5-war limited warrcrty 
PLJS lifetime coil purr oLt warranty. 

529.95 suggested reto price for demonstrati.ely 
sL oerior qual ty and par c I mance. 

No whip taper. 

No stat c ball 

57 -inch radiator se.rface. 

Quarter turn gcick release. 

Ordinary ceramic 
tror smitting capacitor. 

Single tine tuning set screw. 

No shock sprinç . 

less expensive plastic housing 

Semi -rigid, chrone -plated seal contacts. 

12-month warranty L mtt. 

542.50 sugges ei retal pnc3. 

tra:emark of Generai E htnc aanpany 

Stropes of Quairty. 

the antenna specialists co. 
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lN100' 
B LO X 

The new modular 

circuit building 
system designed 

especially 
hobbyists. 

you had to buy "professional" 
solder - 

Until now, y our projects and 
paBlox;M 

prices Now there's Hobb not less brEadboards 
for y 

system "professional" p more 
a totally new circuit-building offers many 

only economically P 

advantages 
to the hobbyist 

expandable 
re of the system are two 

starter 
the [priced under $7.00), one for 

dtarret ocom oP ent projects, the other for 
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integrat3d component protects. Each comes 

numbnumber 

Blox modules that fit Into a 

number of Hobby ro ect booklets In 
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than e 
illustrated 

em includes 14 separate 

addition the sy 
ou can purchase indiviul 

terminal, 
packs bus strips, speaker 

--terminal, 
binding posts, tc priced from 

panels, binding 

to $3.59. 

stem is easy to use because 

The Hobby 
are 

ed and letter /number 

It's time- saving, because 
they're 

the modules are color- ey 

indexed. compatible 
with DIP's of 

all 

sizes 
And 

and wide 
It's f discrete components t 

save 
wide ey because the parts be 

you save ain and again . 

reused again Blox 
go with the Hobb above. 

How far can you g 

"your only 
above 

system? Take a look at the example 

you'll know why we say, ` y 
limit 

Then y tion!" imagina 
is your own name of your 

free catalog and the 
For ear Blox dealer call toll -free 

nearest 109668. 
[8001 32 - 

A P PRODUCTS 
INCORPORATED 

1980 
Patents Pending U.. 
Prices shown are current suggested 

S resale 

A P PRODUCTS INCORPORATED 
1359 West Jackson Street 
Painesville, Ohio 44077 
(216) 354 -2101 CIRCLE NO, 7 ON FREE INFORMATION CARD 

In Europe, contact A P PRODUCTS GmbH 
Baeumlesweg 21 D -7031 Weil 1 W. Germany 
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(Continued from page 26) 
an antiskating compensation dial is 
the cuing lever. The threaded counter- 
weight assembly contains a tracking 
force scale. 

Laboratory Measurements. The 
Rotel RP -9400 was tested with a 
Shure SC39ED cartridge. Except for 
the very tight fit of the connecting 
clips on the cartridge terminal pins, 
the installation was straightforward, 
as was the setting of the overhang 
with the aid of the alignment guage. 
Tracking error was about 0.3 degrees 
per inch when the arm had been ad- 
justed for tangency at a 23/8-inch 
(60.3 -mm) radius. Tracking force was 
accurate within 0.1 gram. 

Tonearm wiring capacitance was 
156 picofarads on one channel and 
160 picofarads on the other, with an 
interchannel capacitance of 7.5 pico- 
farads. This, assuming a preamp in- 
put capacitance of 50 to 150 pF, is 
well suited to the Shure and most oth- 
er fixed -coil cartridges. 

The RP -9400 tonearm proved to be 
one of the lighter ones we have meas- 
ured in recent months, with an effec- 
tive mass (less cartridge) of only 8 

grams. With the SC39ED cartridge, 
the low- frequency resonance was at 9 
Hz, with a 7 -dB amplitude rise. The 
anti -skating compensation was close 
to optimum, although we found a set- 
ting of 1.5 grams best with the 1 -gram 
tracking force we used. The cuing sys- 
tem, although it had a damped action, 
tended to shift the descending arm 
outward and repeat about 12 seconds 
of the record each time it was used. 

Rotational stability was very good, 
with a JIS (weighted rms) flutter of 
0.065% and a DIN (weighted peak) 

flutter of 0.08 %. Although flutter is 
specified with the quartz lock turned 
on, we found no difference with it on 
or off. (Rotel's flutter rating of 
0.025% could not have been measured 
with any standard test record we 
know of -they all have sufficient 
warp and eccentricity to swamp such 
a low reading -so we assume that it 
was measured with an optical scan of 
the platter movement, or with a spe- 
cially made record.) In our measure- 
ments, the major flutter rate was un- 
der 10 Hz, but a spectrum analysis 
showed smaller peaks between 45 and 
50 Hz, 90 and 95 Hz, and at intervals 
of about 50 Hz up to about 300 Hz. 

Rumble was low, especially in an 
unweighted measurement, where the - 37 -dB reading we obtained was un- 
usually good. ARLL weighting low- 
ered it to -60 dB, which is also very 
good. Its spectrum concentrated in the 
5- to -10 -Hz range, but included com- 
ponents at 30, 40, 75, and 90 Hz. Plat- 
ter speeds were exact and unaffected 
by load or line voltage changes. Motor 
torque was sufficient to accelerate ro- 
tation from 331/3 to 45 rpm in about 1 

second, and return it in 3.5 seconds. 
The PITCH controls had a range 
exceeding the rated 3 %, with the 
331/3 -rpm adjustment covering +7.5 
to - 7.2 %, and the 45 rpm setting ad- 
justable over ± 9.8 %. 

Conducted vibration in the audio 
range was well damped by the soft 
rubber feet of the RP -9400. In that 
respect it appeared to be about aver- 
age for direct -drive turntables. But we 
found it especially insensitive to jar- 
ring and normal handling, which of- 
ten tend to displace the tonearm on a 
softly sprung record player. From 

this, we infer that its infrasonic isola- 
tion is much better than the average. 

Automatic arm cycle took about 10 
seconds to place the pickup in the 
record groove after START was 
pressed. The return to the rest in the 
STOP cycle took about the same time, 
but another 5 seconds elapsed before 
the platter motor shut off. This is a 
longer than usual turn -off time, al- 
though the process can be speeded up 
by returning the arm to rest manually. 
Some mechanical sounds accompa- 
nied arm cycling, but operation was 
silent at all other times. 

User Comment. The low -mass 
tonearm of the Rotel RP -9400 is cer- 
tainly its most important and distinc- 
tive feature. It lets the unit play 
warped records that most tonearms 
simply cannot follow. The Rotel arm 
is obviously well designed, with the 
cartridge offset and shifted to one side 
so that the stylus is on the axis of the 
arm tube. With all these positive qual- 
ities, it was disappointing to find the 
cuing lift bar lacking enough friction 
to hold the arm at its horizontal posi- 
tion when it was raised and lowered. 

The front -panel location of the con- 
trols was very convenient, although it 
would have been even better had the 
cuing control been accessible from the 
front. Our criticisms are few and may 
seem petty, but in fact they are all 
that stand between the RP -9400 and 
shining excellence. As matters stand, 
the Rotel is uncommonly handsome 
and full of advanced features -and at 
the "bottom line" of the phonograph 
balance sheet, it does a really fine job 
of playing records. 

CIRCLE NO. 102 ON FREE INFORMATION CARD 

MOSFET power output stages provide 
high power and overload protection 

COMPACTNESS along with nov- 
el circuitry and mechanical fea- 

tures set the Sanyo PLUS P55 basic 
power amplifier apart from most of its 
competition. Rated at 100 watts per 
channel into 4- or 8 -ohm loads, from 
20 to 20,000 Hz, with no more than 

AUGUST 1980 

0.009% total harmonic distortion, the 
fully direct -coupled amplifier uses 
power MOSFET output devices 
claimed to give it a slew rate of 150 
volts per us. The channels can be 
strapped to convert the unit to an 8- 
ohm -rated mono amplifier capable of 

Sanyo 
Plus P55 
Power 
Amplifier 

200 watts output at a distortion rating 
of 0.03 %. 

A peak responding power indicator 
covers the range from 25 milliwatts to 
the amplifier's maximum ratings. The 
amplifier is finished in black and 
measures 173 /8" W X 121/2" D X 
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31 /2 "H (440 X 320 X 88 mm) and 
weighing 26.4 lb (12 kg). Mounting 
handles are supplied for installing the 
unit in a standard EIA equipment 
rack. Suggested retail price is 
$399.95. 

General Description. Each chan- 
nel of the Sanyo PLUS P55 consists of 
three voltage amplifier stages, fol- 
lowed by an output stage using four 
MOSFET devices, connected as 
source followers in push -pull /parallel. 
Every stage in the amplifier (except 
the output driver) is a differential 
configuration with fully balanced in- 
put and output connections. 

An integrated pair of FETS, con- 
nected in cascode with a pair of bipo- 
lar transistors, is used for the input 
stage (which is protected from r -f in- 
terference and ultrasonic noise by a 
low -pass filter with a 600 -kHz cut- 
off). Cascode and current -mirror cir- 
cuitry is used in the next two stages. 

I 10 

006 

0 02 

The headphone jack on the front 
panel is driven from the amplifier out- 
puts through 560 -ohm limiting resis- 
tors. In addition to the pushbutton 
switches for power on /off and display 
sensitivity, a knob connects either, 
both, or neither of two pairs of speak- 
ers to the amplifier. The two channels 
of the PLUS P55 have separate power 
supplies and transformers, both pro- 
tected by circuit breakers. 

An unusual feature of the PLUS 
P55 is its fluid- convection cooling sys- 
tem. The output transistors are 
mounted on heavy metal blocks that 
are fastened in turn to a hollow tube 
forming an elongated loop fitted with 
cooling fins. The sealed loop contains 
liquid Freon that vaporizes under the 
heat from the output transistors. 
Freon vapor travels by convection to 
the upper cooler part of the tube los- 
ing heat and condensing. Refrigerant 
then runs back to the lower part of the 
loop to complete the cycle. According 
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S:: 

SANYO PLUS P55 

NI 7071, N.4M061C 015TOMTiON 
60/7000 NI 14 11 W 015104110N 

C1II111-1 11111 
5 10 20 50 10O 

CONTINUOUS AND EQUIVALENT 
SINE-WAVE POWER OUTPUT PER CHANNEL IN WATTS 

200 500 1000 

The advantages of MOSFETs as 
power amplifiers are well- known, and 
include thermal stability without 
complicated biasing and protective 
circuits, very high switching speed, 
and a square -law characteristic that 
limits even their minuscule distortion 
to even -order components. 

The power output display of the 
PLUS P55 consists of two rows of 
LEDs sloping upward to the left and 
right at 45- degree angles. The lights 
are calibrated in terms of power deliv- 
ered to 8 -ohm loads (in watts and dec- 
ibels of the 100 -watt rated power). 
The LEDs for 100, 200, and 500 watts 
are red, while the others are green. In 
normal operation, the LEDs above 
100 watts never light, but a pushbut- 
ton increases the readout sensitivity 
by ten times, so that it spans the range 
from 25 milliwatts to 50 watts, the 
later corresponding to the LED for 
500 watts. 

THD with 1 kHz, 
both channels driven, 
left measured, 
and IM distortion 
into 8-ohm load. 
With 2 -ohm load, 
protective circuit 
operates at 
approximately 70 watts. 

to Sanyo, this system weighs only 
about 20% as much as a conventional 
heat sink, and, unlike a fan, is silent. 

Laboratory Measurements. The 
top of the Sanyo PLUS P55, over the 
heat -radiating fins, became quite hot 
during the one -hour preconditioning 
at one -third rated power. In the latter 
part of that hour, the amplifier cycled 
on and off with a duty cycle of about 
50 percent. 

Output (1,000 Hz) into 8 -ohm 
loads at clipping was 118 watts per 
channel (IHF clipping headroom = 
0.72 dB). Into 4 ohms, the outputs 
clipped at 163 watts, for a clipping 
headroom of 2.12 dB. Excellent pow- 
er- supply regulation was demon- 
strated by the fact that the 8 -ohm dy- 
namic power and clipping power were 
identical. 

With lower impedances, dynamic 
power was only slightly greater than 

the steady -state clipping output. Into 
4 ohms, dynamic headroom was 2.81 
dB (191 watts). With 2 -ohm loads, for 
which the amplifier is not rated, clip- 
ping power was 72 watts (at which 
point the protective circuits cut off the 
amplifier) and the dynamic output 
was 85 watts. 

An input of 100 millivolts drove the 
amplifier to a reference output of 1 

watt; A- weighted noise level was less 
than -90 dB re I -watt output. 

Frequency response at 1 watt was 
flat from dc to about 30 kHz, drop- 
ping off to -1.5 dB at 100 kHz and 
-10 dB at 500 kHz. Rise time was 
1.5 microseconds. The protective cir- 
cuits, apparently sensing a small dc 
component in the output of our 
square -wave generator, shut down the 
amplifier and prevented measurement 
of slew rate, but IHF slew factor 
measured 7, with a 1 -volt sine wave 
becoming slightly triangular at 140 
kilohertz. 

For all practical purposes the 
PLUS P55 is a distortionless ampli- 
fier at any level short of clipping. 
With 4- and 8 -ohm loads the ampli- 
fier never approached its 0.009% dis- 
tortion rating until the output was 
well beyond 100 watts. The 2 -ohm 
load increased distortion to 0.032% at 
70, where the amplifier shut down due 
to excessive current. Worst -case dis- 
tortion read 0.008% at 120 watts. 

We also checked the accuracy of 
the power display LEDs. The PLUS 
P55 was pleasantly exceptional in that 
all the lights came on within 10% of 
the correct power levels. The display 
shows elegantly that high power is 
sometimes needed even at very mod- 
erate listening levels. 

User Comment. Though we can 
find no basis for saying that an ampli- 
fier with distortion well under 0.001% 
sounds any better than one with 10 or 
100 times as much distortion, it is dif- 
ficult not to be impressed by this es- 
sentially distortionless amplifier. The 
most brutal treatment we could give it 
(such as repeatedly driving it into 
clipping with 2 -ohm loads, even under 
the fully heated conditions of our 
tests) never distressed it in the least. 
Its protective systems are effective, 
yet unobtrusive in that they do not 
require shutting off the amplifier in 
order to reset the protective circuit. A 
few seconds after the fault condition 
has been corrected, the amplifier 
comes on automatically. 

The PLUS P55 strikes us as one of 
the better power amplifiers we have 
used. Sonically, it is the equal of any 
we know (within its ample power lim- 
its), and it has the additional virtues 
of ruggedness and compactness. Its 
designers have chosen a sensible com- 
bination of design parameters and 
features. We applaud the end result. 
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HEAR 
WHAT YOU'VE BEEN 

MISSING: 
Listen with an 801 Omnisonic Imager,TM 

a quantum leap forward in sound reproduction! 

OMNISONIC IMAGERY'" IS HERE! 
Our innovative state -of -the -art electronics 
resto-e the acoustical time -field characteristics 
and angular sonic positioning of the original 
recorded signaL The 801 analyzes the input 
signal and determines relative positions of 
instruments and vocals on the original source. 
They are then placed about the listening space 
creating the physiological sensation of three - 
dimensional sound - what we call omnisonic 
imagery" - using only two speakers!' 
Sound appears to come from many sources 
within the listening space. A common reaction 
is to ook about for other speakers. And you 
don't have to sit rigidly fixed at a focal point 
between the speakers to enjoy the 801! 
*2 or more speakers! 

LIFETIME WARRANTY! 
You get a lifetime warranty on the active 
circuitry and ore year on all other components 
(case and line cord excluded) provided your801 
is used as specified. 

Now that you've read all about our 
801 Omnisonic !maser'', don't you think 
it's time to he one? If we have 
stimulated your interest in 
seeking the finest sound 
reproduction in the purest 
sense, please ask your dealer 
fora live demonstration. If you 
have any questions, or need 
to know the name of the dealer 
nearest you, call or write to: 

QMNISONIX,LTD. 
P.O. 3ox 430 
Nortfford CT U.S.A. 06472 
(203) 239.6213 

NEW DIMENSIONS IN STEREO AND MONO! 
Stereo with an 801 Omnisonic Imager creates 
a vivid feeling of "being there ". Depending 
upon the source, the system, and the I stener, 
sound appears to surround you, emanat ng from 
well beyond the speakers, above and below, 
near and far. The music is so alive it envelopes 
you. It is the sound of the future! 

From mono, the 801 creates omnisonic 
dimensional sound.'" You can input an AM or 
TV source (from the earphone jack on your set) 
via the 801 and into your stereo system. The 
result is a "live" sound with depth and clarity, 
as well as separation. Television sound is vastly 
improved with the 601! 

RETROFITS TO MOST STEREO SYSTEMS! 
Any system with an internal tape loop can 
connect to the 801. Component systems can 
insert the 801 between pre -amp, other 
accessories, and the amplifier. There's a built -in 
tape monitor button or the 801, so yoJ don't 
lose your existing tape monitor facility. The 
801 works on any stereo or mono source - FM, 
tapes, records, AM TV. You can record 
selections via the 801 and replay them on 
conventional home -use stereo equipment. 

Omiisonic Image.", Omnisonic Imagery", Omnisonic 
Dimensional Sourd", and NBX" are trademarks of 
Om-risonix, Ltd. A I rights reserved. 
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Popular Electronics Tests 

Controls for the 
Zenith 19- table 
model are behind 
panel at right. 
Patch at lower right 
of screen is where 
time and channel 
are displayed . 

Zenith's 19"System III 
Color TV 

TOP -OF- THE -LINE Zenith col - 
or-TV receivers are always inter- 

esting and usually offer a number 
of special features. The 19" mod- 
els for 1980/ 1981 conform to the an- 
nual pattern. Always deluxe, with 
prices to match, these new System III 
receivers in the M line are fully mod- 
ular, making them readily service- 
able. Similar in construction to the re- 
ceivers in the 1979 line, they feature a 
transformerless pulse- width -modula- 
tor power supply, remote control, and 
microprocessor -controlled tuner and 
prescaler. 

For this report, we examined the ta- 
ble model SM 1971 P, which is housed 
in a handsome wood cabinet. Among 
its many features are a 105- channel 
tuning capability (to provide complete 
vhf /uhf and cable -TV reception), an 
improved phase -locked -loop (PLL) 
tuning filter, and nonvolatile (passive) 
memory that permits the tuner to re- 

32 

turn to the lowest previously pro- 
grammed channel whenever po.ver is 
interrupted. Better luminance;chro- 
ma separation is provided by a comb 
filter, while a single LSI device ac- 
complishes all chroma processing and 
demodulation. A special automatic 
frequency control switch is provided 
for use with CATV and _video games, 
and an improved countdown IC' ac- 
commodates video cassettes, video 
games, and nonstandard CAT" sig- 
nals. Tuning in the up /down scan 
mode can be conveniently pro- 
grammed to skip or stop on any select- 
ed channel, and only stored channels 
(in addition to digital time in hours 
and minutes) appear on- screen. 

Audio features have not been ne- 
glected either. Transformer -isolated 
outputs have been provided for an ear- 
phone and to feed a hi -fi system. Plug- 
ging in the earphone silences the in- 
ternal speaker. 

Toner Operation. Separate front - 
panel sli :e switches control CATv/ 
NORM and AFC SPEC /NORM functions, 
which are used in their standard 
NORM (normal) positions for vhf 
channels 2 through 13 and uhf chan- 
nels 14 through 83. In the CATV posi- 
tion, midband channels A through I 
and superband channels J through W 
appear at positions 14 through 36 on 
the uhf dial. Channel selections above 
36 in the CATV mode are ignored by 
the microprocessor. 

In AFC NORM the PLL system se- 
lects a precise frequency for the tuner 
vhf /uhf oscillator(s) 45.75 MHz 
above that of the incoming video car- 
rier. In A C SPEC, signals that devia:e 
as much as 3.25 MHz from standard 
channel frequencies, such as CATV 
or MAT" picture carrier offsets _o 
preyent ertain interference or non- 
standard video games, can be locked 
in place. (Continued on page 38) 
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Big picture. 
Beautiful color. 

lt's more than just a big picture. Heathkit 
Screen Star is a breakthrough in pcture 
qual ty. 

The finest f1.0 lenses you can buy beam a 

sharer, clearer picture. 

Unique three -tube projection gives you 
brighter. more vivid color. 

High- reflectivity, washable, six -foot diag- 
onal screen gathers in every ray of l ht 
for a big, beautiful picture. 

Your favorite movies, musicals and sports 
everts never looked so goDd. 

it's easy to adjust. Built -in crosshatch generator makes 
it simple to maintain convergence and sharpness. All 

convergence adjustments are on upper chassis for easy 
access. 

Automatic Fine Tuning (AFT) keeps you in tune from 
channel to channel. 

Special black level clamps maintain constant blacks for 
clearer, more realistic night scenes. 

lt's easy to build and easy to service. This is Heath's 
easiest -to -build solid -state TV. It's actually easier tìan 
conventional TV's. Like all Heath electronic kits, it comes 
with an easy- to- follo:v assembly manual that takes you 
step -by -step through every phase of assembly. 

And when you build it y'ourse!f, you can service it yourself. 
Every set includes a detailed service manual that can save 
you money over the years. 

The Drice will surprise you. Heath engineers have built in 

the quality while holding the li -te on price. This is one of the 
Lowest priced three -tube projection TV's you can buy' 

All the .atest and the best in video technology brought 
together in ttte Heathkit Screen Star. 

FREE CATALOG 
The new Heathkit Catalog has complete de- 

tails on the Screen Star, plus nearly 400 
- exciting electronic kits for your -tome, 

work or pleasure. Send for your free 
catalog today or pick one up at your 

Heath :pit Electronic Center.' 

Heathkit Screen Star 
gives you movie- theatre excitement 

in the comfort of 
your own home. 

CIRCLE NO. 26 ON F41EE INFORMATION CARD 

Heathkit' 
Write to Heath Company, 
Dept. 010 -684, Beaton Harbor, MI 49022 

'Visit your Heet-ik.t Electronic Center where Heathkit Products 
are displayed r;olc an: se "iced. See your telephone white pages or 
the location nearest you. I-eathkit Electronic centers are uni.s of 
Veritechnology E :ectromic:. Corporation. 

Gk-378 Simulated TV Pietue 
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Learning 
electronics 
is no picnic. 

At any level it 
takes work and 
a few sacrifices. 
But with CIE, 
it's worth it. 
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Whoever said, "The best things in life 
are free;' was writing a song, not living 
a life. Life is not just a bowl of cherries, 
and we all know it. 

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

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

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

Why electronics training? 
Today the world depends on 

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

Which CIE training fits you? 
Beginner? Intermediate? Advanced? 

CIE home study courses are designed 
for ambitious people at all entry 
levels. People who may have: 
1. No previous electronics knowledge, 
but do have an interest in it; 
2. Some basic knowledge or experience 
in electronics; 
3. In -depth working experience or 
prior training in electronics. 

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

Many people can be taught 
electronics. 

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

CIE specializes exclusively in 
electronics. 

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

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

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

Programmed learning. 
That's exactly what happens with 

CIE's AutoProgrammed® Lessons. 
Each lesson uses famous "programmed 
learning" methods to teach you 
important, principles. You explore 
them, master them completely, before 
you start to apply them. You 
thoroughly understand each step 
before you go on to the next. You 
learn at your own pace. 

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

Experienced specialists work 
closely with you. 

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

answer your question in terms you can 
understand. 

CIE prepares you for your FCC 
License. 

For some jobs in electronics, you 
must have a Federal Communications 
Commission (FCC) License. For 
others, some employers tend to 
consider your license a mark in your 
favor. Either way, your license is 

government -certified proof of your 
knowledge and skills. It sets you apart 
from the crowd. 

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

Today is the day. Send now. 
Fill in and return the postage -free 

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

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

r 
CIE 

NM 1 f I I I INN f 1 i 

Pattern shown on 

oscilloscope screen 

is simulated. 

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

Accredited Member National Home Study Council 

YES...I want to learn from the specialists in electronics -CIE. Send me my FREE 
CIE school catalog plus my FREE package of home study information. PE - 20 
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1 

Address Apt 
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State Zip 

Age Phone (area code) 

Check box for G.I. Bill bulletin on Educational Benefits: Veteran Active Duty 
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10'22 

_> 
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DISPLAY 
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COMPARATOR 
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PHASE 
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MICRO- LOOP FILTER KEYBCONTOARD 

PROCESSOR (PLL) -T- 

MNOS 
MEMORY 

Fig. 1. Block diagram of the M line 
direct access and scan tuning systems. 

(Continued from page 32) 
Complete tuning operation depends 

on a new microprocessor that controls: 
keyboard scanning, channel informa- 
tion, PLL, remote entry, tuner volt- 
ages, bandswitching, and LED or 
CRT screen numerical display. It also 
monitors afc through a comparator. 
For up /down channel functions, the 
microprocessor has an additional 
built -in counter where 36.7- and 43- 
kHz special frequencies decode. 
There are also the normal eight entry 
ports for keyboard, MNOS memory, 
and channel selection. 

Zenith's direct address and scan 
tuning systems for the M line are 
illustrated in Fig. 1. The control key- 
board has 20 buttons (plus AFC /NORM 
and CATV /NORM switches) that set 
the time display, adjust volume, 
change channels in either direction, 
turn power on and off, and enter 
channel numbers 0 through 99. An 
ENTER /RECALL button allows single - 
digit channel numbers (2,4,6,etc.) A 
channel SKIP button deletes channels 
not programmed into memory from 
the up /down scan mode. 

The keyboard programs the micro- 
processor, which delivers output to 
drivers for on- screen channel numbers 
and time while controlling PLL oper- 
ation and the nonvolatile (MNOS) 
memory. TV tuner mixers then supply 
a divide -by -256 redesigned prescaler 
that has better input sensitivity and 
greater heat dissipation than in pre- 
vious models. The various uhf /vhf 
and CATV channel frequencies are 
then applied to this prescaler for the 
PLL, which compares them with a 
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ANTENNA 

MIXER 

LOCAL 
OSCILLATOR 

TUNER 

PRE SCALER 

=256 ti_ 

crystal reference. The difference fre- 
quency is filtered and routed to the 
tuner's local oscillators as correction 

":. . reproduction of 
all colors combined 
together with gray 
scale is just superb." 

a 
voltages. Channel and time informa- 
tion remains in white and black on the 
TV screen for approximately 4.5 sec- 
onds. The channel ENTER /RECALL 
button also recalls both channel and 
time for on- screen display on demand, 
with no channel change unless specifi- 
cally programmed. 

Every five milliseconds the key- 
board is scanned by the microproces- 
sor to update the time. Programmed 
channels are stored in both the RAM 
and MNOS memory. In the AFC SPEC 
mode, the microprocessor monitors 
the afc voltage to determine whether 
or not it is within a specific "window" 
of 1 to 5 volts, thereby checking tun- 
ing. Also, there is a test to determine 
the presence or absence of vertical - 
sync pulses. (Zenith does not recom- 
mend field servicing for tuning -sys- 
tem modules.) 

A Walking 1 -F. This year, Zenith is 
not only using wider and deeper adja- 
cent- channel 39.75 -MHz video and 
47.25 -MHz sound traps, but its "en- 
chanced" surface wave i -f filter adds 
preshoots to the waveform for a crisp- 
er transition from light to dark in the 
picture. Coupled with these changes, 
there is also a modification to the i -f 
IC for a more stable agc crossover 
point, reducing the need for i -f mod- 
ule adjustment or alignment after 
field replacement. 

An amplifier inside the IC drives 
an external Q- reducing transistor 
that, under weak signal conditions, is 
inoperative because of low forward 
bias on its base, moving the video car- 
rier toward peak on the response 
curve. Under strong signal conditions, 
the transistor turns on hard, loading 
the i -f block and expanding the cir- 
cuit's bandwidth. By reactance trap 
action, the emitter output of the Q- 
reducing transistor keeps the sound - 
carrier level constant during all agc 
excursions, reducing audio noise with 
weak signals. This "walking" i -f ac- 
tion is shown in Fig. 2, where trace 1 

illustrates normal -, trace 2 medium -, 
and trace 3 high -gain levels of this i -f 
integrated circuit at tuner inputs of 
-50, -40, and -25 dBm. Preshoots 
are evident just before the beginning 
of the 0.75 -MHz oscillation on the 
staircase. 

This deluxe receiver also features a 
"true" synchronous, full -wave detec- 
tor with limiter input, tuned and PLL - 
controlled 45.75 -MHz voltage -con- 
trolled oscillator (vco), tuned phase 
shifter for afc multiplier, sync detec- 
tor, and noise inverter. Objectives are 
to improve differential gain and color 
phase and reduce intercarrier audio 
buzz and traditional envelope detector 
"tweets," while offering extra afc gain 
and linear video detection. 

Comb Flltor. Like Magnavox and 
RCA, Zenith is now introducing into 

Fig. 2. Scope traces show "walking 
i-f: (1) is normal -, (2) is medium -, 
and (3) is high -gain level of the 
i -f integrated circuit at tuner inputs 
of -50, -40, and -25 dBm. 
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More recorders 
ask for Fuji by 
name than any 
other brand. 

Recorders are very outspoken 
in their preference of tapes. 

Take video recorders. 
They insist on Fuji VHS and 

Beta videocassettes. Put in anything 
less and they may give you snow. 
Washed -out or shifted colors. Or all 
kinds of distortion. 

Unhappy audio recorders with- 
out Fuji audiocassettes stubbornly 
give you less music in return. Plus 
distortion on loud music. Noise dur- 
ing soft passages. And limited 
frequency response. Problems our 
premium FX -I, FX -II and our low - 
noise FL help you overcome. 

Then comes new Fuji Metal 
Tape. Cassette recorders equipped for 
metal are all in love with it. Not just 
because it won't clog heads or jam. 
But because of its inaudible noise. 
Greatly expanded dynamic -range. 
And smooth, ultra -wide response. 

So watch and listen. 
If you see or hear your recorder 

talk, you'll know what it's asking for. 
Fuji. The tape that makes it look and 
sound its best. 

L 

One brand fits all. Better. 
Magnetic Tape Division. Fuji Photo Film U.S.A., Inc. 

350 Fifth Avenue, New York, New York 10001 (212) 736 -3335 
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Fig. 3. Zenith's 1981 glass delay -line comb 
filter used to separate chroma and luminance. 
Also shown are phase and null adjustments. 

its top -of- the -line sets a delay line/ 
comb filter combination that is said to 
improve luminance resolution and re- 
duce luminance -chroma crosstalk. 
Zenith chose the glass delay line rath- 
er than one of the more intricate 
charge -coupled devices. In Fig.3, the 
usual chroma /luminance phase and 
null adjustments and D2401 glass de- 
lay line are shown. 

Para phase amplifier /delay -line 
driver Q2404 receives composite video 
from the synchronous detector. Since 
on alternate horizontal scan lines, 
chroma is out -of -phase and luminance 
in- phase, a delay equal to a single ho- 
rizontal interval (63.5 As) permits 
out -of -phase chroma to appear across 
R2426 along with direct video from 
the emitter of Q2404. Out -of -phase 
chroma then adds and doubles in val- 
ue, while in -phase luminance is can- 
celled. Pure chroma now passes 
through the emitter of Q2402 to the 
color processing circuits. Some of the 
chroma is also divided across potenti- 
ometer R2401 and ac- coupled and 
phase adjusted for the base of Q2401. 

Video Detector 

MHz 

i.5 3.t 4.08 

TRIPP 
2,5 

CNI_.._... ~i%Nibit 

Fig. 4. Multiband responses at 
output of synchronous detector and 
input to CRT. Frequencies out to 
4.08 MHz are shown with 3.56 
and 3.58 removed by comb filter. 

40 

82406 
ISO 

COMPOSITE 
VIDEO 
IN 

Here, chroma in the composite video 
at the delayed luminance adder /emit- 
ter cancels across the base -emitter 
junction, leaving only luminance out- 
put at the collector of Q2401. 

Second luminance adder Q2405 
and its emitter and collector networks 
equalize preshoot and overshoot ten- 
dencies, and luminance buffer Q2403 
directly drives the following delay line 
through R2227. An indication of how 
good this combing is can be seen in 
Fig. 4. Frequencies all the way out to 
4.08 MHz are visible at the output of 
the video detector, but the 3.56 -MHz 
multiburst is effectively combed out 
since it is a direct multiple of the 
3.579545 -MHz burst that is re- 
strained from passing through the lu- 
minance channels to the cathode -ray 
tube. (The lowered 4.08 -MHz re- 
sponse can and will probably be at 
least doubled in production -type Fall 
designs.) The 3.58 -MHz LC trap nor- 
mally used in color receivers is omit- 
ted when comb filters are used. 

The Zenith chroma chip is quite 
complex. The circuit built around it 
contains phase detector (apc), voltage 
and crystal -controlled oscillator, auto- 
matic chroma control (acc), crosstalk 
adjust, dc color level potentiometer, 
and matrixed R - Y, B -Y and G -Y (red, blue, and green, less lumi- 
nance) demodulators. All active cir- 
cuitry is contained on the chip itself. 

Following the crosstalk control, 
chroma is LC- coupled to a 12 -dB lim- 
iter, acc amplifier, and the NORMAL/ 
SETUP switch for the 3.58 -MHz sub - 
carrier oscillator adjustment. From 
there it goes through an automatic 
chroma limiter (ad) and the apc /acc 
phase detectors, which are ac 
grounded in the SETUP position. The 
second chroma amplifier is driven by 
the ACL limiter, which limits chroma 
in excess of 200 mV when there is 
color saturation, especially in the au- 
tomatic color mode. With no incom- 
ing chroma, the color killer biases off 

the second chroma amplifier follow- 
ing a -26 -dB input. This input is 
ordinarily LC coupled to another 
chroma circuit and then back to the R - Y, B -Y and G -Y demodula- 
tors for color detection. 

Double -balanced apc and acc phase 
detectors, with 90 ° phase- shifted in- 
puts, have single -ended outputs that 
are sensitive to burst phase and ampli- 
tude, respectively, to correct the vco 
frequency and the acc amplifier out- 
put. A dc TINT further changes the 
phase of this oscillator when operator 
adjusted. 

There is also a dynamic tint correc- 
tion circuit called AUTO COLOR (lower 
right) that senses colors in the yellow - 
to- magenta region and drops the gain 
of the B -Y demodulator, reducing 
blue and pulling these colors toward R -Y and fleshtones. This circuit does 
not affect the green vector nor the 
voltage -controlled oscillator. 

To view reaction of this unusual 
single -chip chroma processor /demo- 
dulator, we photographed a specially 
inverted 10- color -bar generator's 
rainbow through the receiver and 
color circuits to observe petal symme- 
try without removing luminance from 
the R- Y /G -Y /B -Y display. 
Then, in double exposure (Fig. 5), the 
auto color circuit was engaged to il- 
lustrate bunching of yellow, orange, 
and red for broader fleshtone spreads 
among the first three petals of the vec- 
tor. The final angle of demodulation 
revealed that the third and sixth pe- 
tals (R -Y and B -Y) were almost 
precisely a desirable 90° apart. 

Pulse -Width Modulator. An IC is 
used in the power supply for pulse - 
width dc- voltage regulation. The hori- 
zontal drivers and output stage, sup- 
ply drive to the TX3352 sweep trans- 
former. This originates high voltage, 
boost voltage, focus, and a number of 
tapped outputs that are half -wave rec- 
tified and regulated, becoming the 
18 -,25 -, 62 -, and 250 -volt operating 

Fig. 5. Symmetrical regular and 
automatic color vectors. Note the 
bunching of yellow, orange, and 
red colors for greater area of 
flesh tones in the auto position. 

POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


L meFELFyji 

PHONE 
WIZARD 
DICTOGRAPH® the producer of 
communication systems for the White 
House and Pentagon, introduces a space 
age computer phone. An amazing 
futuristic instrument capable of 25 
functions and memory bank storage of 30 
numbers - convenient compact size - 
all at a price that will make you smile! 

No one's got it. And if they do, its twice 
the size and triple the price. The Phone 
Wizard is based on a unique 'Logical 
Language Sequence', which gives each key 
multiple use. This feature is activated by 
pressing a predetermined code onto a 
multiple use key (like a multi- function 
digital watch). The 'Logical Language 
Sequence' is why Phone Wizard has twice 
the capabilities at half the size. It is the 
most advanced phone dialer on the market. 
And at a price far below any other dialer. 

It's an automatic dialer. 

Think of the number of people you 
frequently call. The Phone Wizard stores up 
to 30 often used phone numbers (up to six- 
teen digits each) in its Memory Bank. Simply 
pencil in the name on the handy index pads, 
just press the appropriate key - one time! 

Dial "Hands Free" 

When dialing don't pick up the phone, just 
push the right button and listen. The built in 
loud speaker lets you hear the other person 
answer or the busy signal. 

You actually see the number dialed. 

Glance at the big bright LED display. You'll 
immediately know the right number is 

being dialed - no matter whether you're 
using the automatic dialer or are dialing 
manually. 

More Outstanding Features 

Pressure sensitive keys, solid face (no 
buttons). 

Beep tones tell you that each digit is 
being dialed or stored correctly 

Back -Space Erase lets you 'erase' a 
wrong number. Easy as pie. 

Want to confirm a stored number? Just 
press the storage button twice. Instantly 
you'll see a big read -out so you can verrfy. 

Automatically rings your number up to 
six times, then stops when your party isn't 
home. A three -position pulse switch allows the 
Phone Wizard to be connected to virtually 
any phone system in the world. Rotary dial 
or Touch tone. 

This incredible phone 
dialer lets you 

regulate out- 
going phone 

calls using 
a secret 

lock 
command. 

Busy Number Buster 

and Emergency Dialer 

Suppose the number you're calling is 
busy, just touch the Re -Dial Key, to recall. 
Still busy? Just program the Phone Wizard 
to redial later on (up to 15 times, one per 
minute). A special sign on the display will 
indicate that the number is being redialed. 

Emergency! Here's the quickest and 
easiest mechanism for dialing the Police or 
Fire Dept. This feature alone is worth the 
price of this amazing Dialer. Program the 
machine before you leave. Then the babysit- 
ter or Grandma just presses the Re -Dial 
Key. Instantly the call is put through. 

Conference Speaker 
For Group Conversations 

Activate the Conference Speaker by 
depressing a button. Everyone on your end 
can listen in and have his say -so - with the 
voice coming through loud and clear. Meet 
by phone, you'll save time, effort, and not to 
mention those high gas bills! 

Digital Clock, Stop Watch and Timer 

Time of day displayed in hours, minutes 
and seconds. 

Stop Watch Feature times all calls 
automatically - great for gauging long - 
distance calls, keeping records, cutting 
down on expenses by limiting calls, etc. 

You can even time a particular PART of a 
call. That's how exact this special feature is. 

Want to recheck the time of the last call? 
You can - easily. Press the Clear Key and 
the Time Key. A big read -out will appear in- 
stantly. 

How To Place A Call On Hold 

Simply touch the hold button, the word 
'hold' will flash on the screen. To resume 
your conversation touch the button again, 
and you're ready to continue your con- 
versation. 

Prevents Unauthorized Use 

An ingenious combination electronic lock 
allows you to prevent unauthorized long 
distance out going calls while allowing you 
local calls. Simply press in the secret code. 
This locks the dialer unit and the phone it- 
self. No out -going calls can be made, but all 
in- coming calls will be received. To reac- 
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tivate, simply press the secret opening code 
and a beep tone tells you the phone and 
dialer are ready for making calls. Only you 
know the codes for this amazing dialer. An 
instruction kit is included and explains all 
the secret codes. 

Also is designed for wall mounting or 
desk, contour designed to allow you to 
locate emergency numbers even at night, 
gives you an adjustable voice control, no 
moving parts, LED readout numbers. Quartz 
crystal clock for accuracy, sloping display 
for easy reading, quick change of name 
labels - and more! 

We can't even come close to listing all of 
the exciting features this outstanding Phone 
Dialer brings you. See for yourself! Use it 
for 30 days if you're not completely satisfied 
return it at our expense. Every cent will be 
refunded promptly. 

The price? Not those inflated prices you 
may have seen around town - but only 
$99.95 plus 52.75 for insured shipping. For 
two or more, $94.95 each plus $2.75 each 
for insured shipping. For use with multi line 
system, please include 530 for optional 
adaptor. You'll receive complete, easy -to- 
follow instructions plus a 90 -day Parts and 
Labour Warranty, and service (if ever 
needed) is readily available. Phone now so 
we can get your tryout unit right out to you. 
You're not risking a cent. 

Call TOLL FREE: 

800 -257 -7850 
In New Jersey, Call: 800 -322 -8650 

Call any time, 7 days a week. Be sure to 
have your credit card handy -- either Visa, 
Master Charge, American Express, Carte 
Blanche or Diners Card. 

If ordering by mail, include the following: 
your name, full mailing address, signature, 
type of credit card, account number and ex- 
piration date. Or send check or money or- 
der. 

Save while this offer last. You'll not find a 
better bargain on a top -quality handsome, 
easy -to -use Phone Dialer anywhere. 

The Imagination People' 

International Sales Group 
Dept. PE -8 , Lakewood Plaza 

Lakewood, New Jersey 08701 
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supplies. The 25 -V and 18 -V sources 
then emerge as operating voltages for 
the 12 -V dual transistor standard 
loop- feedback regulator that acts as 
the principal supply. 

Comments. From our technical de- 
scription, it's evident this is a very 
sophisticated color -TV receiver. All 
ICs are Zenith -designed and most are 
proprietary. This and all other Zenith 
System III receivers are the only sets 
we've recently reviewed that are 100% 
home serviceable- everything can be 
plugged in! 

In looking over our test results, we 
might wish for slightly greater lumi- 
nance response beyond 3.58 MHz, 
which would give maximum resolu- 
tion. Even so, color purity, sweep lin- 
earity, interlace, and gray scale are 
very good or better, and reproduction 
of all colors combined together with 
the gray scale is just superb. This 
makes for a picture that is delightfully 
well -balanced and undistorted. More- 
over, in appearance and utility, this 
System I11 19 incher is indeed out- 
standing -and its remote -control sys- 
tem is one of the very best. -Stan 
Prentiss 
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MODEL SM 1971P RECEIVER 
LABORATORY DATA 

Parameter 

Tuner /receiver sensitivity 
(min. signal for snow -free picture): 

Voltage regulation 
(line varied 
from 105 to 130 V): 

Luminance bandpass at CRT: 

S / N at CRT: 

Horizontal overscan: 

Chassis power requirements 
(signal applied): 

Direct coupling (or dc 
restoration): 

Audio bandpass (input to speakers): 

Auxiliary audio 
Output impedance: 
Nominal output: 

Measurement 

vhf (Ch. 3): -57 dBm 
uhf (Ch. 40): -55 dBm 

Low voltage: 25V supply (96 %) 
12V supply (99.9 %) 

High voltage: 27 kV (97 %) 

3.5 MHz 

40. 1 dB 

5% 

110 W (incl. remote) 

> 850 /c 

40 Hz to 10 kHz 
+0/ -3 dB 

1004 
4.6 V ms 

Dymek's DR33C Digital Receiver Doesn't Just Receive Digits 
. McKay Dymek's DR33C provides quality 
reception of a wide range of LF -MF -HF 
transmissions; everything from local and 
international AM Broadcast Stations, 
Radio amateurs and professionals using 
single sideband or CW to News Service 
Radio Teletype, CB operators and en- 
coded digital data. 

. Dymek receivers have been evaluated 
and are presently used by military and 
government agencies both foreign and 
domestic. This same quality is available 
for personal use at reasonable prices. 

. Phase locked loop digital tuning is used 

to provide highly accurate and stable re- 
ception electronically locked to an internal 
quartz crystal. Large LED readouts display 
the received frequency in 100 Hz steps 
providing rapid and accurate frequency 
selection. 
. Wideband high powered RF front end 
technology using CATV RF power transis- 
tors and a double balanced diode first 
mixer give extreme rejection of interfer- 
ence caused by strong stations or adja- 
cent frequencies. Wideband technology 
also eliminates the need for manual peak- 
ing adjustments when changing the re- 
ceived frequency. 

Collins mechanical filters are supplied 
for USB /LSB reception. High impedance 
audio output is provided for interconnec- 
tion with HiFi and audio systems. Options 
include mechanical filters for CW and 
RTTY, rack mount hardware and 600 ohm 
balanced audio output. 
For more information write or call 
Toll Free 

C California 
800/854 -7769 800/472 -1783 

McKay Dymek Company 
111 S. College Ave. PO Box 5000 
Claremont, CA 91711 

TWX 910 581 -4990 
Tel 714/621 -6711 
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NSU -30M 

NEW WIRE -WRAPPING TOOL DOES ALL 
The new WSt -4 XM "Hobby Wrap" tool performs the complete wire- wrapping 

finction. First, th stool wraps 30 AWG( 0,25mm) wire onto standard .025 inch 
(0.8mm) sgtara DIP Socket Posts. In addition, the tool also unwraps and, 

finally, it strips 30 AWG wire nick -free. 

WSU -C'M makes a 'modified" style of wrap, in which approximately 1 turns 
of insulated wire are wrapped in addition to the bare wire for purposes of added 

mechan_ cal stability. L eE igned for the serious amateur, the WSU -30M features 
compact, all metal construction for years of dependable service. 

This unique tool is remarkable value perfDrming the work of three separate 
tools at a fraction of the cost. 

Strip 

$795* 
WSU -30M 

Wrap 

WIRE WRAPPING- STRIPPING- UNWRAPPING TOOL 
The compact, inexpensive WSU -30 "Hobby Wrap' Tool does the job of three 

WSU_ 3O o 
tools at a fraction of their comparable prices. The tool wraps, unwraps, and 

even strips wire thanks to a unique built -in stripping blade. Designed for use 
with 30 AWG(0,25mm) wire on standard .025 inch( 0,8mm) DIP Socket Posts. $695* rakes minutes to learn to use; makes perfect connections in seconds without 

solder. 

OK Machine & Tool Corporation 
3455 Conner St., Bronx,N.Y. 10475 U.S.A. 

Tel. (212) 994 -6600 Telex 125091 
'Minimum billings $25 00, add shipping charge $2.00 
New York State residents add applicable tax 
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The Microsoft 
Z-80 SoftCard. 
Leading a Whole 
New Lineup for 
Your Apple II. 

Plug the new Microsoft Z -80 SoftCard into your 
Apple Ilr "' and start using all of the system and application 
software written for Z -80 based computers. Software that 
you could never use before on your Apple II. 

The SoftCard actually contains a Z -80 processor and 
lets you switch between the Apples 6502 and the Z -80 with 
simple commands, so you can use software written for 
either processor. 

Starting with Two Software Standards. Versatile 
CP /M,' the most widely used microcomputer operating 
system ever, is included on diskette in the SoftCard 
package, ready to run on your Apple II. 

You get Microsoft's 5.0 BASIC too, the most powerful 
version to date of our famous BASIC interpreter. 

PRINT USING. 16 -digit precision. CALL, and CHAIN 
and COMMON are just some of the major BASIC features 
you'll add. Applesoft's graphics extensions are still included. 

More Power Down the Line. You can get even more 
programm ng power and versatility by adding Microsoft's 
FORTRAN. COBOL, BASIC Compiler and Assembly 
Language Development System. All are available 
separately to run with the SoftCard system. 

And the whole host of CP /M -based business, scientific 
and educational applications can be easily transferred to 
your Apple with SoftCard. 

The Microsoft Z -80 SoftCard is compatible with most 
every Apple product from the Apple it to the Apple II Plus, 
Language Card and peripherals. Independent peripherals 
for the Apple are supported as well. The SoftCard package 
requires a system with 48K and a disk drive. 

Line up a SoftCard demonstration at your Microsoft 
Consumer Products dealer today. They'll be glad to show 
you how the Z -80 SoftCard and your Apple computer 
combine to form a system that can't be beat for either 
practicality or pure pleasure by any personal computer 
available today. Or give us a call, 206/454- 1315, for 
more information. 

But act quickly. At the low price of $349 for SoftCard. 
CP /M, Microsoft BASIC and complete documentation, you 
may have to stand in line to get one! 
TMApple 

I I is a trademark of Apple Computer, Inc. 
CP/M is a registered trademark of Digital Research. 

r CP,'M 

CONSUMER \ PRODUCTS 
10800 Northeast Eighth. Suite 507 
Bellevue. WA 98004 
(206) 454-1315 

Languages available now! 

COBOL, FORTRAN, BASIC Compiler 
and Assembly Language Development 
System for the Apple with SoftCard. 
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Computer Bits 

Getting Started Can Be Fun and Painless 

The fifth annual West Coast Com- 
puter Faire was held in San Fran- 

cisco last March 14 to 16. This show, 
which has become a tradition among 
microcomputer hobbyists, demon- 
strated that the hobby world is well 
and thriving. This year's show was the 
largest to date with 19,630 attendees 
and 384 exhibits representing 276 ex- 
hibitors. According to the show's own- 
er, Jim Warren (no relation), the 
show was bigger than projected and 
the old excitement that was so charac- 
terized of previous shows was readily 
evident to attendees. 

Although most of the exhibits 
demonstrated items that you have 
seen advertised and written about, 
there was one really new device. This 
was the Z -80 Softcard® for Apple 
owners, from Microsoft Consumer 
Products. 

What made this hardware entrant 
important was that, first, it is from a 
software house, and second, it permits 
users of the Apple microcomputer to 
have the same functions that Z -80 
based machines have. The plag -in 
card is designed to fit in an open slot 
on the Apple motherboard and 
doesn't require any hardware or soft- 
ware modifications. The card's Z -80 
microcomputer operates at 2 MHz 
and doesn't affect the operation of the 
main 6502 microcomputer when it is 
not in operation. 

Microsoft's Softcard permits Apple ll 
users to have Z -80 functions. 

The Softcard comes with Microsoft 
BASIC and Digital Research's 
CP /M® operating system, all for 
$349.00. According to Vern Raburn, 
Microsoft Consumer Products' presi- 
dent, the user will have all the full 
graphics features of the popular Ap- 
ple, plus the ability to use the thou- 
sands of programs that have been 
written for the Z -80 microcomputer 
and CP /M. So if you haven't yet 1e- 
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cided on a system, you might consider 
the Apple II. Then add the Softcard, 
to obtain the best of both worlds. 

Training Aids. Since many of you 
who read PE are just thinking about 
buying a microcomputer either to 
play games, handle your business or 
just to learn, you might give some 
thought to obtaining an evaluation 
board or trainer, to become familiar 
with microcomputers. These dandy 
little units offer various features 
which include: 

For the most part, the evalu- 
ation boards and trainer sys- 
tems have prices as low as $200, 
depending on capabilities. 

Units that have been de- 
signed as or have been incorpo- 
rated into training packages 
usually offer excellent docu- 
mentation written in a tutorial - 
type style to assist you in the 
learning process. 

A number of the systems 
have built -in cassette interfaces 
to permit the loading and stor- 
age of programs. 

The units are almost always 
upward expandable. Thus, you 
can use them as a base for 
building a full -blown system. 
Among these systems that you 

might want to look at is the new unit 
from Motorola. This evaluation 
board, called a D4, is built around the 
MC6809 microcomputer. It is a step 
up from the company's popular 6800 - 
based D2 unit and has a number of 
useful features that make it an excel- 
lent first system. 

Among these features is a 300/12oo 

baud cassette interface that permits 
punch, load and verification of data. 
The software features permit single 
stepping through a program, modify, 
fill or search memory; enter ASCII 
characters and set breakpoints. The 
company also offers an Editor, As- 
sembler, and BASIC either on cas- 
sette or in a ROM package. 

The unit which is part of the manu- 
facturer's MOKEP (Motorola Kit 
Expansion Product) series is shipped 
with 512 bytes of user RAM (expand- 
able to 1K), 1K of user RAM and 2K 
or 4K of ROM. Provisions have been 
made for the addition of up to 4K of 
user RAM and 8K of ROM. 

The D4 can be used on a mother 
board or stand -alone with a terminal, 
or can be used with the optional 
MEK68KPD, priced at $250. This 

module includes a 25 -key keypad, 
eight 7- segment LED displays, and an 
on -board +5V power supply. Also in- 
cluded is a wire -wrapping area. 

Currently, only the documentation 
that comes with the unit is available. 
But by the time you read this article, 
my book, the MC6809 handbook, 
should be available from TAB Books. 
It will assist you in understanding the 
6809 microprocessor. 

Another unit that is really quite ex- 
citing is based around the 6502 micro- 
processor. This system is called the 

Sybex's Comuteacher has a 6502 
trainer with instruction books. 

Computeacher® and is priced at $299. 
What you get is a microcomputer 
board (Synertek VIM), that has a 
keyboard, LED displays and cassette 
I /O), and two books: Programming 
the 6502 and 6502 Applications, both 
of which enable you to program the 
unit and also become familiar with its 
operation. 

The Computeacher® is an educa- 
tional package from Sybex and, con- 
sequently, is designed as a teaching 
aid, a strong feature of Sybex books. 

Yet another unit that is worth con- 
sidering is the ASCI M68 System X. 
This system is built around the Mo- 
torola 6800 microprocessor and is de- 
signed specifically as a training aid. 

The ASCI System X, using a 6800 
can be expanded to 32K of RAM. 

The System X®, which is priced at 
$775, is a complete self- contained mi- 
crocomputer for the technician or en- 
gineer. The basic unit is equipped 
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with three peripheral interface adapt- 
ers (PIAs) to permit interfacing the 
unit to parallel devices. One asynchro- 
nous interface adapter (ACIA), for 
interfacing to serial devices, 1K of 
RAM which is expandable to 32K us- 
ing the company's memory expansion 
boards, and a 16 -key keypad and 7- 
segment LED display for program en- 
try and testing. 

Since the System Xs is designed 
specifically as a teaching aid, the 
company supplies very complete man- 
uals and reference cards to assist in 
the understanding and use of the sys- 
tem. To increase the flexibility and 
use of the system, BASIC and an edi- 
tor /assembler, along with various ex- 
pansion products, are available from 
the company. 

Quite possibly the best -known mi- 
crocomputer training system avail- 
able is the Heathkit ET -3400. This 
unit, which is priced at $199.95 (kit), 
is built around the Motorola 6800 mi- 
croprocessor and is designed to teach 

Heathkit's ET -3400 is ideal for 
beginners to learn about the 6800. 

engineers, technicians, and hobbyists 
the basics of microcomputers. The 
ET -3400 is laid out on a plug board 
module, which permits you to try vari- 
ous experiments that are presented in 
the company's microcomputer course 
(ED -3401) for $99.95. 

The ED -3401 microcomputer 
course incorporates the best of pro- 
grammed instruction (PI), by using 
visual aids in the form of a flip chart 
and the course notebooks, and cas- 
sette tapes that guide you through the 
history and functions of microcom- 
puters. Also included in this course 
are number systems, the 6800 instruc- 
tion set, and numerous experiments 
that teach you how to add different 
devices to a microcomputer and why 
they work. 

The Heath unit is not something 
that should be thought of as a kit that 
you buy and use once, though. Rath- 
er, it's a tool for developing a knowl- 
edge of various functions of the micro- 
processor, as will as support devices 
such as analog -to- digital converters. 
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Due to the basic flexibility of de- 
sign, the ET -3400 can be used for 
`breadboarding' designs for later in- 
corporation into another system. Also 
the unit can be used with the compa- 
ny's ETA -3400 trainer accessory ex- 
pansion unit at $150 (kit) and tied 
into a terminal to extend your knowl- 
edge of a microcomputer system. 

Those of you who are seriously con- 
sidering developing a strong back- 
ground in microcomputer technology 
will not only consider the Heath sys- 
tem, but will be interested in two oth- 
er introductory courses that can be 
used in conjunction with the ET -3400 
or the Heath H -8 or H -89 microcom- 
puter systems. These are the BASIC 
language course (EC -1100) at 
$39.95, and the Assembly language 
course (EC -1108) at $49.95. Both of 
these courses are designed with the 
beginner in mind and cover all the 
various functions of the language and 
how to make it function. For example, 
the BASIC course begins with simple 
statements in the language and ex- 
plains how they work with demonstra- 
tion programs. Then as you become 
more involved, you are led through 
the development of a game program 
( "Black Jack ") that demonstrates 
just about all the features of the lan- 
guage. The assembly language course 
is designed in the same manner. This 
course is written to teach you how to 
program an 8080 microprocesser (it 
can be used in conjunction with any 
8080 or Z -80 based machine), and 
starts with the very basics. The course 
carries you through the methods of 
handling I/O to developing specific 
system programs. 

Should your interest be in learning 
more about the Intel 8080 micropro- 
cessor, then you might consider the 
MMD -2 mini -micro design trainer. 
This unit from E &L Instruments Inc., 
features: an 8080A microprocessor; 
fully buffered address, data, and con- 
trol busses; I/O addressing that is ful- 
ly Z -80 compatible; 4K bytes of 
RAM; one 8 -bit parallel input port; 
three 8 -bit parallel output ports; RS- 
232 baud -rate -selectable, serial ports, 
and a 300 -baud audio cassette inter- 
face system. 

The unit also has 9 seven -segment 
LED displays and a 16 -key keypad to 
facilitate data entry and display. Also 

The MMD -2 from E &L, 8080A based, 
can be used for design and test. 

incorporated in the system is an on- 
board EPROM programmer. The 
programmer will accommodate either 
2708 or 2716 EPROMs. This unit 
which sells for $1250, also has bread- 
boarding facilities which provide all 
critical system bus and control lines. 

There are additional evaluation and 
trainer boards in addition to those 
that I have highlighted here. Among 
these are: The Rockwell AIM -65 
based on the 6502 microprocessor, 
Mostek's Eval -70 built around the 
company's MK3850 microprocessor, 
RCA's Cosmac VIP that incorporates 
the CDP 1802 microprocessor, and 
Texas Instruments TM990/ 189M 
that uses the TI 9900. All of these 
units are useful low -cost training 
units, and can be obtained either di- 
rectly from the companies or from 
most computer and electronic stores. 

Disk of the Future. A new disk 
sub -system is available for microcom- 
puter systems. The disk, called a, Ai- 
Winchester, is a 5.25 -inch rigid disk 
utilizing flying head Winchester tech- 
nology. This drive was introduced in 
March of this year and demonstrated 
at NCC in Anaheim. The drive fea- 
tures 6.38 M bytes of storage (unfor- 
matted) in a package that fits the 
same form factor as a standard 5.25 - 
inch floppy. 

The it-Winchester is from Shugart 
Technology, (no connection with Shu- 
gart Associates), Scotts Valley, CA. 
The drive is being offered by Lobo 
Drives Int'l and is priced at approxi- 
mately 20% less than 8 -in. Winches- 
ters. Due to the newness of the drive, 
and fluctuations in pricing schedules, 
Lobo has requested that all pricing re- 
quests be directed to them. The unit, 
as offered from Lobo, will be compati- 
ble to various systems, including the 
TRS -80, Apple and Heath H -89, and 
will require little or no software modi- 
fications for use with them. 

Notes on the MC 6809. One of 
the most interesting microprocessors 
to become available in the past 12 
months has been the Motorola 6809. 
This chip is more than an upgraded 
6800. It's designed to act as an inter- 
im processor from the 6800 to the 
68000 -a 16 -bit machine. The chip, 
although not a pin- for -pin replace- 
ment for the 6800, is software com- 
patible and, at the same time, offers 
some very unique features that make 
it a powerful CPU. Among these fea- 
tures are: 

The 6809 incorporates an in- 
ternal 16 -bit bus structure that 
enhances its processing power 
over the 6800. 

A fast interrupt request line 
(FIRQ) that is used when the 
interrupting routine will be us- 
ing the registers existing con- 
tents. When the FIRQ is in- 
voked, only the program coun- 
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Start Computing For Just $129.95 With An 

8085 -Based Professional Computer Kit- 

Explorer/85 
100% compatible with all 8080A and 
8085 software & development tools! 

No matter what your future computing plans may 
be, Level "A " -at $129.95 -is your starting point. 

Starting at just $129.95 for a Level "A" operating system, 
you can now build the exact computer you want. Explorer /85 
can be your beginner's system, OEM controller, or IBM - 
formatted 8" disk small business system... yet you're never 
forced to spend a penny for a component or feature you don't 
want and you can expand in small, affordable steps! 

Now, for just $129.95, you can own the first level of a fully 
expandable computer with professional capabilities-4 com- 
puter which features the advanced Intel 8085 cpu, thereby 
giving you immediate access to all software and development 
tools that exist for both the 8085 and its 8080A predecessor 
(they are 100% software compatible / -a computer which 
features onboard S -100 bus expansion -plus instant conver- 
sion to mass storage disk memory with either 5 -1/4" diskettes 
or standard IBM -formatted 8" disks. 

For just $129.95 (plus the cost of a power supply, keyboard/ 
terminal and RF modulator, if you don't have them greedy), 
Explorer /85 lets you begin computing on a significant level... 
applying the principles discussed in leading computer maga- 
zines...developing "state of the art" computer solutions for 
both the industrial and leisure environment. 

Level "A" Specifications 
Explorer /85's Level "A" system features the advanced Intel 
8085 cpu, an 8355 ROM with 2k deluxe monitor /operating 
system, and an 8155 ROM -1 /O -ail on a single motherboard 
with room for RAM /ROM /PROM /EPROM and S -I00 ex- 
pansion, plus generous prototyping space. 

(Level "A" makes a perfect OEM controller for Industrial 
applications and is available in a special Hex Version which 

can be programmed using 
the Netronics Hex Keypad/ 
Display.) 

PC Board: glass epoxy, plated 
through holes with solder mask 

I /O: provisions for 25 -pin 
(DB25) connector for terminal 

Level "A" at 8129.95 is a serial I /O, which can also sup - 

complete operating system, port a paper tape reader 
perfect for beginners, hob- ...provision for 24 -pin DIP 
biests, or industrial con- socket for hex keyboard /dis- 
troller use. play... cassette tape recorder in- 
put ...cassette tape recorder output ...cassette tape control 
output... speaker output... LED output indicator on SOD 
(serial output) line...printer interface (less drivers)... total of 
four 8 -bit plus one 6 -bit I/O ports *Crystal Frequency: 6.144 
MHz Control Switches: reset and user (RST 7.5) 
interrupt ...additional provisions for RST 5.5, 6.5 and TRAP 
interrupts onboard Counter /Timer: programmable, 14 -bit 
binary System RAM: 256 bytes located at F800, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems... RAM expandable to 64k via S -100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leaving 0080 free For user 

RAM /ROM. Features include tape load with labeling ...tape 
dump with labeling...examine /change contents of memory 
...insert data... warm start ...examine and change all 
registers...single step with register display at each break point, 
a debugging /training feature... go to execution address... 
move blocks of memory from one location to another...fill 
blocks of memory with a constant... display blocks of memory 
...automatic baud rate selection... variable display line length 
control (1 -255 characters/line). .. channelized 1/O monitor 
routine with 8 -bit parallel output for high speed printer... 
serial console in and console out channel so that montor can 
communicate with I/O ports. 

System Monitor (Hex Version): Tape load with labeling... 
tape dump with labeling.. . examine /change contents of mem- 
orv...insert data _.warm start ...examine and change all 

'ua - ate taste 
Netronics R &D Ltd. Dept. PE -8 
333 Litchfield Road. New Milford, 06776 
Please send the items checked below- plus S2 p&h. 

Explorer /85 Level "A" Kit (ASCII Deluxe Steel Cabinet for ASCII 
Version), $129.95 plus S3 p&h. Keyboard/Terminal, $19.95 plus $2.50 

Explorer /85 Level "A" Kit (Hex p&h. 
Version), $129.95 plus S3 p&h. Power Supply Kit (s 8V @ 5 amps) 

8k Microsoft BASIC on cassette in deluxe steel cabinet, $39.95 plus S2 

tape, $64.95 postpaid. p&h. 
8k Microsoft BASIC In ROM Kit Gold Plated S -100 Bus Connectors, 

(requires Levels "B," "D," and "E "), 
$99.95 plus $2 p&h. 

Level "B" (S -100) Kit, $49.95 plus 
S2 p&h. 

Level "C" (S -100 6-card expander) 
Kit, $39.95 plus S2 p&h. 

Level "D" (4k RAM) Kit, $69.95 
plus $2 p&h. 

Level "E" (EPROM /ROM) Kit, 
$5.95 plus 50e p&h. 

Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus S3 p&h. 

ASCII Keyboard /Computer Ter- 
minal Kit (features a full 128 character 
set, upper & lower case, full cursor con- 
trol, 75 ohm video output convertible 
to baudot output, selectable baud rate, 
RS232 -C or 20 ma. I/O, 32 or 64 char- 
acter by 16 line formats, and can be 
used with either a CRT monitor or a TV 
set (if you have an RF modulator), 
$149.95 plus $2.50 p&h. 

L Hex Keypad /Displa) Kit, $69.95 

registers...single step with register display at each break point 
...go to execution address. Level "A" in the Hex Version 
makes a perfect controller for industrial applications and can 
be programmed using the Netronics Hex Keypad /Display. 

Hex KeypadlDisplay 
Specifications 
Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calculator 
type display which displays full 
address plus data as well as 
register and status information. Hex Keypad /Display. 

Level "B" Specifications 
Level "B" provides the S -100 signals plus buffers /drivers to 
support up to six S -100 bus boards and includes: address 
decoding for onboard 4k RAM expansion select -able in 
4k blocks...address decoding for onboard 8k EPROM expan- 
sion selectable in 8k blocks... address and data bus drivers for 
onboard expansion...wait state generator (jumper selectable), 
to allow the use of slower memories...two separate 5 volt 
regulators. 

Level "C" Specifications 
Level "C" expands Explorer's 
motherboard with a card cage, 
allowing you to plug up to six 
5 -100 cards directly into the 
motherboard. Both cage and 

Explorer /8S with Level cards are neatly contained inside 
"C "card cage. Explorer's deluxe steel cabinet. 

Level "C" includes a sheet metal superstructure, a 5-card gold 
plated S -100 extension PC board which plugs into the mother- 
board. Just add required number of S -100 connectors 

Level "D" Specifications 
Level "D" provides 4k or RAM, power supply regulation, 
filtering decoupling components and sockets to expand your 
Explorer /85 memory to 4k (plus the original 256 bytes located 
in the 8155A). The static RAM can be located anywhere from 
0000 to EFFF in 4k blocks. 

Level "E" Specifications 
Level "E" adds sockets for 8k of EPROM to use the popular 
Intel 2716 or the TI 2516. It includes all sockets, power supply 
regulator, heat sink, filtering and decoupling components. 
Sockets may also be used for soon to be available RAM IC's 
(allowing for up to 12k of onboard RAM). 

Order A Coordinated 
Explorer/85 Applications Pak! 
Experimenter's Pak (SAVE 512.501 -Buy Level "A" and Hex 
Keypad /Display for $199.90 and get FREE Intel 8085 user's 
manual plus FREE postage & handling! 
Student Pak (SAVE 524.45) -Buy Level "A," ASCII Key- 
board /Computer Terminal, and Power Supply for $319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 
Engineering Pak (SAVE 541.00) -Buy Levels "A," "B," 
"C," "D," and "E" with Power Supply, ASCII Keyboard/ 
Computer Terminal, and six S -100 Bus Connectors for $514.75 
and get 10 FREE computer grade cassette tapes plus FREE 
8085 user's manual plus FREE postage & handling! 
Business Pak (SAVE 589.95) -Buy Explorer /85 Levels "A," 
"B," and "C" (with cabinet), Power Supply, ASCII Key- 
board /Computer Terminal (with cabinet), 16k RAM, 12" 
Video Monitor, North Star 5 -1/4" Disk Drive (includes North 
Star BASIC) with power supply and cabinet, all for just 
$1599.40 and get 10 FREE 5 -1/4" minidiskettes ($49.95 value) 
plus FREE 8085 user's manual plus FREE postage & handling! 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800 -243 -7428 
To Order From Connecticut Or For Technical 

Assistance, Etc. Call (203) 354 -9375 
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$4.85 each, postpaid. 
RF Modulator Kit (allows you to 

use your TV set as a monitor), $8.95 
postpaid. 

16k RAM Kit (S -100 Board expands 
to 64k), $199.95 plus $2 p&h. 

32k RAM Kit, S329.95 plus $2 p&h. 
48K RAM Kit, $459.95 plus $2 p&h. 
64k RAM Kit4589.95 plus S2 p&h. 
16k RAM Expansion Kit (to expand 

any of the above up to 64k), $139.95 
plus $2 p&h each. 

Intel 8085 cpu User's Manual, $7.50 
postpaid. 

Special Computer Grade Cassette 
Tapes, $1.90 each or 3 for $5, postpaid. 

12" Video Monitor (10 MHz band- 
width), $139.95 plus $5 p&h. 

North Star Double Density Floppy 
Disk Kit (One Drive) for Explorer/ 
85 (includes 3 drive S-I00 controller, 
DOS, and extended BASIC with per- 

em. 

sonalized disk operating system -just 
plug it in and you're up and running!), 
5699.95 plus $5 p&h. 
Power Supply Kit for North Star 
Disk Drive, $39.95 plus $2 p&h. 

Deluxe Case for North Star Disk 
Drive, $39.95 plus $2 p&h. 

Experimenter's Pak (see above), 
$199.90 postpaid. 

Student Pak (see above), $319.85 
postpaid. 

Engineering Pak (see above). 
$514.75 postpaid. 

Business Pak (see above), $1599.40 
postpaid. 

Total Enclosed $ 

(Conn. res. add sales tax) By- 
0 Personal Check M.O. /Cashier's 
Check Visa Master Charge 

(Banka - - - -) 
Acct. H 

Signature Fxp Date 
Print 
Name 

Address 

City 

State Zip 
t- Send Me Information mi rtJ 

By Netronics 

ASCIIIBAUDOT, 
STAND ALONE 

Computer FOMPLETE R ONLY . . 

Terminal 149 95 

The Netronics ASCII /BAUDOT Computer Terminal Kit is a 

microprocessor- controlled, stand alone keyboard /terminal 
requring no computer memory or software. It allows the use of 
either a 64. or 32 character by 16 line professional display for- 
mat with selectable baud rate, RS232 -C or 20 ma. output, full 
cursor control and 75 ohm composite video output. 

The keyboard follows the standard typewriter configuration 
and generates the entire 128 character ASCII upper /lower case 

set with 96 printable characters. Features include onboard 
regulators, selectable parity, shift lock key, alpha lock jumper, 
a drive capability of one TTY load, and the ability to mate 
directly with almost any computer, including the new Ex- 
plorer/85 and ELF products by Netronics. 

The Computer Terminal requires no I/O mapping and 
includes 1k of memory, character generator, 2 key rollover, 
processor controlled cursor control, parallel ASCII /BAUDOT 
to serial conversion and serial to video processing -fully 
crystal controlled for superb accuracy. PC boards are the 
highest quality glass epoxy for the ultimate in reliability and 
long life. 

VIDEO DISPLAY SPECIFICATIONS 
The heart of the Netronics Computer Terminal is the micro- 

processor- controlled Netronics Video Display Board (VID) 
which allows the terminal to utilize either a parallel ASCII or 
BAUDOT signal source. The VID converts the parallel data to 
serial data which is then formatted to either RS232 -C or 20 ma. 
current loop output, which can be connected to the serial I/O 
on your computer or other interface, i.e., Modem. 

When connected to a computer, the computer must echo the 
character received. This data is received by the VID which 
processes the information, fonverting to data to video suitable 
to be displayed on a TV set (using an RF modulator) or on a 

video monitor. The VID generates the cursor, horizontal and 
vertical sync pulses and performs the housekeeping relative to 
which character and where it is to be displayed on the screen. 

Video Output: 1.5 P/P into 75 ohm (E /A RS -1701 Baud Rate: 
/10 and 300 ASCII Outputs: RS232 -C or 20 ma. current loop 

ASCII Character Set: 128 printable characters- 

4nEe0401,10t4o>t::°'=44t IH*+ 

! Wr Os+,-f0123456789:;<=>? 
PCOEFQII110010WWIYXY71\]"_ 

`abcdefgóijklanopgrstawxyz{1}41 
BAT, DOT ('haracter Set: A BCDEFG HIJKL M NOPQ 
RSTUVWXYZ -? :'35011.,9014!57;2 /68 
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed, 
Vertical Tab, Carriage Return. Two special cursor sequences 
are provided for absolute and relative X -Y cursor addressing 
Cursor Control: Erase, End of Line, Erase of Screen, Form 
Feed, Delete Monitor Operation: 50 or 60Hz (jumper 
selectable. 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800 -243 -7428 
To Order From Connecticut Or For Technical r - Assistance, Etc. Call (203) 354 -9375 1 

Netronics R &D Ltd Dept. PE -8 
333 Litchfield Road, New Milord, CT 06776 

Please send the items checked below- 
Netronics Stand Alone ASCII Keyboard /Computer 
Terminal Kit, $149.95 plus $3.00 postage & handling. 
Deluxe Steel Cabinet for Netronics Keyboard /Termi- 
nal In Blue /Black Finish, $19.95 plus $2.50 postage 
and handling. 
Video Display Board Kit alone (less keyboard), $89.95 
plus $3 postage & handling. 
12" Video Monitor (10 MHz bandwidth) fully assem- 
bled and tested, $139.95 plus $5 postage and handling. 
RF Modulator Kit (to use your TV set for a monitor), 
$8.95 postpaid. 
S amp Power Supply Kit In Deluxe Steel Cabinet 
(±8VDC Cò1 5 amps, plus 6-8 VAC), $39.95 plus 52 

postage & handling. 
Total Enclosed (Conn. res. add sales tax) S 

By- 
El Personal Check Cashiers Check /Money Order 

Visa Master Charge (Bank 8 1 

Acct. H 

Signature Fxp Date -_ 
Print 
Name 

Address 

City 

State 
mom mw 

Zip 
Send Me More Information 
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ter (PC) and condition -code 
register is saved on the stack, 
with control being passed to the 
interrupt routine via a vector 
address. 

A fast memory ready pin 
(MR) that stretches the dura- 
tion of phase 2 of the clock up to 
10 ms. 

Two 16 -bit index registers 
(X and Y), a 16 -bit D accumu- 
lator, and two stack pointers (U 
and S). 
The 6809 microprocessor is a CPU 

that is designed with software devel- 
opment in mind. Consequently, it per- 
mits efficient handling of high -level 
languages, including PASCAL. This 
microprocessor is as easy to or, in 
most cases easier, to program than the 
6800. 

Because the 6809 is upward com- 
patible with 6800 software, the device 
can be put in operation immediately 
using existing software with minor 
modifications. The important point to 
remember is that, whatever the rou- 
tine is (in most cases) that uses the 
6800 instruction set, it can be rewrit- 
ten to be more efficient in the 6809 
instructions. 

Programming the 6809 and in- 
structions on how to use it on the 
Heath ET -3400 trainer will be the 
subject of a future column. 

MORE INFORMATION 
For additional information about prod- 
ucts mentioned contact the compa- 
nies directly. 

ASCI Marketing Group 
27439 Holiday Lane, Suite 101 
Perrysburg, OH 43551 
419-874-1991 

E &L Instruments Inc. 
61 First Street 
Derby, CN 06418 
203 -735 -8774 

Heath Company 
Benton Harbor, MI 49022 
616 - 982 -3519 

Lobo Drives International 
935 Camino Del Sur 
Goleta, CA 93017 
805 -685 -4546 

Microsoft Consumer Products 
10800 NE 8th, Suite 507 
Bellevue, WA 98004 
204 -454 -1315 

Mostek 
1215 W. Crosby Road 
Carrollton, TX 75006 
214- 323 -6000 

Motorola Inc. 
3501 Ed Bluestein Blvd. 
Austin, TX 78721 
512 -928 -6000 

RCA 
Route 202 
Somerville, NJ 08876 
201 -685 -6423 

Rockwell International Microelec- 
tronics Devices 
POB 3669 
Anaheim, CA 92803 
714 -632 -3729 

Shugart Technology 
340 El Pueblo Road, Suite C 
Scottsvalley, CA 95066 
408 -438 -6550 

Sybex 
2020 Milvia Street 
Berkeley, CA 94704 
415-848-8233 

TAB Books 
Blue Ridge Summit, PA 17214 
717- 794 -2191 

Texas Instruments Inc. 
POB 1443 M/S 653 
(Attn: TM 990/ 189), Houston, TX 77001 
713-776-6511 

Introducing 
the onepenter 
worth buymg 

on reliability 
alone. 

Here's something worth thinking about: of all 
the print mechanisms in use throughout the 
world today, more than half were manufactured 
by just one company. Epson. It's simply because 
we build a better printer. 

Like our TX -80. Of the first 3,000 sold in 
Europe, the failure rate was about 1 %. Now 
that's a phenomenal record. But it doesn't sur- 
prise us. Because that's how we built it. 

The TX -80 prints a full 96 ASCII and 64 graphic 
characters in 80- columns at the rate of 125 CPS. It 

Epson. 
utilizes a unique 5 x 7 dot matrix that allows the 
printing of descenders. It's controlled by an in- 
ternal microprocessor, is available with friction 
or tractor -type paper feed, and comes packaged 
in a sturdy, all -metal cabinet. And you can get it 
with custom interfaces to fit your Apple II, 
TRS -80 or just about any other small computer. 

The incredible reliability of our TX -80 is one 
reason nobody makes more printers than Epson. 
Here's the other: you can get one for about $710. 

Write to us. We'll tell you where. 

EPSON 
EPSON AMERICA, INC. 

23844 Hawthorne Boulevard, Torrance, California 90505 Telephone: (213) 378 -2220 
CIRCLE NO. 20 ON FREE INFORMATION CARD 
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Five new 
Scanners: 
New 800 MHz! 

Communications Electronics; the 
world's largest distributor of radio scan- 
ners, welcomes the addition of Fanon to 
our product line. Fanon introduces two 
new high performance hand -held scan- 
ners. More importantly, Fanon has a 
complete selection of useful accessories 
to compliment their Slimline models. 

Electra Company, manufacturers of 
Bearcat brand scanners introduces three 
new scanners including a model that can 
monitor the exciting 800 MHz. band. The 
new Bearcat models will be available 
Fall, 1980, so reserve your scanner now 

A new product made by Electra, the 
Freedom Phones is now available from CE. 
This is the ultimate cordless extention 
phone that can make and take your calls. 

Bearcat °300 
The Ultimate Synthesized Scanner! 
Allow 90 -120 days for delivery after receipt of 
order due to the high demand for this product. 
List price $519.95/CE price $339.00 
4 -Band, 50 Channel Service Search No- 
crystal scanner AM Aircraft and Public 
Service bands. Priority Channel AC /DC 
Bands: 32 -50, 118 -136 AM, 144 -174, 421 -512 MHz. 
The new Bearcat 300 is the most advanced auto- 
matic scanning radio that has ever been offered to 
the public. The Bearcat 300 uses a bright green 
fluorescent digital display, so it's ideal for mobile 
applications. The Bearcat 300 now has these 
added features: Service Search, Display Intensity 
Control, Hold Search and Resume Search keys, 
Separate Band keys to permit lock -in /lock -out of 
any band for more efficient service search. 

Bearcat° 250 
List price $419.95/CE price $279.00 
50 Channels Crystalless Searches 
Stores Recalls Digital clock AC /DC 
Priority Channel 3 -Band Count Feature. 
Frequency range 32 -50, 146 -174, 420 -512 MHz 
The Bearcat 250 performs any scanning function you 
could possibly want. With push button ease you can 
program up to 50 channels for automatic monitoring. 

Bearcat® 220 
List price $419.95/CE price $279.00 
Aircraft and public service monitor. Frequency 
range 32-50, 118 -136 AM, 144 -174, 420 -512 MHz 
The Bearcat 220 is one scanner which can monitor all 
public service bands plus the exciting AM aircraft band 
channels. Up to twenty frequencies may be scanned at 
the same time. 

Bea rcat° 211 
List price $349.95/CE price $229.00 
Frequency range: 32 -50, 146 -174, 420-512 MHz. 
The Bearcat 211. It's an evolutionary explosion of 
features and function. 18- channel monitoring. With no- 
crystal three-band coverage. Dual scan speeds. Color - 
coded keyboard. Even a digital clock. All at a modest 
price. More scanning excitement than you bargained for. 

NEW! Bearcat® 210XL 
This is a new model. Shipments will begin in Fall, 1980. 
List price $319.95/CE price $219.00 
18 Channels 3 Bands Crystalless 
Frequency range: 32-50, 144 -174, 421 -512 MHz. 
The Bearcat 210XL scanning radio is the secondgener- 
ation of the world's best selling crystalless program- 
mable scanner -the Bearcat 210. It has almost twice the 
scanning capacity with 18 channels plus dual scanning 
speeds and a bright green fluorescent display. 

Bearcat® 210 
List price $319.95/CE price $209.00 
10 Channels 3 Bands Crystalless 
Frequency range: 32-50, 146 -174, 420 -512 MHz 
Use the simple keyboard to select the 10 channelsto be 
scanned. Automatic search finds new frequencies. The 
210 features patented selectable scan delay, push 
button lockout, single antenna, patented track tuning, 
AC /DC operation. With no crystals to buy. Ever! 

NEW! Bearcat® 160 
This is a new model. Shipments will begin in Fall, 1980. 
List price $279.95/CE price $199.00 
16 Channels 3 Bands AC only Priority 
Dual Scan Speeds Direct Channel Access 
Frequency range: 32 -40, 144 -174, 440 -512 MHz. 
The Bearcat 160 presents a new dimension in scanning 
form and function. The keyboard is smooth. No buttons 
to punch. No knobs to turn. Instead, finger -tip pads 
provide control of all scanning operations, Including 
On /Off, Volume and Squelch. Green easy to read 
fluorescent display. Requires (2) 9 Volt batteries to 
retain memory when disconnected from AC Power. 

Bearcat® 12 
List price $179.95/CE price $119.00 
10 Crystal Channels 3 Bands AC or DC 
Frequency range: 33-48, 146 -174, 450-512 MHz. 
More features, more channels, more action. The Bearcat 
12 has automatic squelch, individual lockout and more. 

NEW! Bearcat® 5/800 MHz 
The world's first 800 MHz. scanner! 
This is a new model. Shipments will begin in Fall, 1980. 
List price $179.95/CE price $129.00 
8 Crystal Channels 4 Bands AC only 
Frequency range: 33 -50, 144 -174, 440 -512, 806 -870 MHz. 
The Bearcat 5/800 MHz is the only scanner on the 
market today that offers coverage of the 800 MHz. 
public service band and the other public service bands. 
Individual channel lockout. Scan Delay. Manual Scan. 

Bearcat® 5 
List price $129.95/CE price $94.00 
8 Crystal Channels 3 Bands AC only 
Frequency range: 33 -50, 146-174, 450-508 MHz. 
The Bearcat 5 is a value-packed crystal scanner built for 
the scanning professional - at a price the first -time 
buyer can afford. Individual lockout switches. 

Bearcat® Four -Six ThinScan' 
List price $179.95/CE price $119.00 
Frequency range: 33 -47, 152 -164, 450 -508 MHz 
The incredible, new Bearcat Four -Six Thin Scan" is like 
having an information center in your pocket. This three 
band, 6 channel crystal control led scanner has patented 
Track Tuning on UHF. Scan Delay and Channel Lockout. 
Measures 23/4 x 6' /, x 1:' Includes rubber ducky antenna. 

NEW! Fanon Slimline 6 -HLU 
List price $169.95/CE price $109.00 
World's smallest 6- channel, 3 -band scanner! 
The new Fanon Slimline 6 -HLU gives you six channels 
of crystal controlled excitement. Unique Automatic 
Peak Tuning Circuit adjusts the receiver front end for 
maximum sensitivity across the entire UHF band. Indi- 
vidual channel lockout switches. Frequency range 30-50, 
146 -175 and 450-512 MHz. Size 23/4 x6' /. x 1" Includes 
rubber ducky antenna. 

NEW! Fanon Slimline 6 -HL 
List price $149.95/CE price $99.00 
6- Channel performance at 4- channel cost! 
Frequency range: 30-50, 146 -175 MHz. 
If you don't need the UHF band, get this model and save 
money. Same high performance and features as the 
model HLU without the UHF band. Order crystal certifi- 
cates for each channel. 

FANON SCANNER ACCESSORIES 
CHB-6 AC Adapter /Battery Charger $15.00 
CAT -8 Carrying case for Fanon w /Belt Clip $15.00 
AUC3 Auto lighter adaptor /Battery Charger $15.00 

OTHER SCANNER ACCESSORIES 
SP50 AC Adapter $12.00 
SP51 Battery Charger $12.00 
SP58 Carrying Case for Bearcat 4 -6 ThinScan" $15.00 
FB-E Frequency Directory for Eastern U.S.A. $15.00 
FB -W Frequency Directory for Western U.S.A. $15.00 
FFD Federal Frequency Directory for U.S A $18.00 
SM220 Service manual for Bearcat 220 $15.00 
B -41.2 V AAA Ni -Cad's forThinScan" and Fanon $15.00 
B -5 Replacement memory battery for Bearcat 210.... $6.00 
B -7 1.5 V AAA Alkaline battery (Pack of 4) $4.00 
B-9 9 V Alkaline battery $3.00 
A -135cc Crystal certificate $4.00 
Add $3.00 shipping for all accessories ordered at the same time. 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your 
scanner, it is essential that you use an external antenna. 
We have six base and mobile antennas specifically 
designed for receiving all bands. Order *A80 is a 

magnet mount mobile antenna Order #A61 is a gutter 
clip mobile antenna. Order #A62 is a trunk -lip mobile 
antenna. Order #A63 is a 34 inch hole mount. Order 
*A64 is a 36 inch snap -in mount, and #A70 is an all band 
base station antenna. All antennas are $30.00 and 
$3.00 for UPS shipping in the continental United States. 

TEST ANY SCANNER FREE 
Test any scanner purchased from Communications 
Electronics" for 31 days before you decide to keep it. If for 
any reason you are not completely satisfied, return it in 

original condition with all parts in 31 days, for a prompt 
refund (less shipping/handling charges and rebate credits). NEW! 50-Channel Bearcat 300 
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Regency® K500 
List price $419.00/CE price $279.00 
40 Channel Synthesized Service Search 
Digital count Weather with tone alert 
Seareh/Store Priority Channel AC /DC 
Frequency range: 30 -50, 144 -174, 440 -512 MHz. 
The new Regency Touch K500 is an advanced 
synthesized scanner with many new features. 

OTHER REGENCY® SCANNERS 
Aircraft Touch 720 -A $239.00 
Touch K100 $199.00 
Touch M100 $199.00 

NEW! Telephone Products 
Electra's cordless Freedom Phone does everything 

an ordinary phone does and more. Because it is cordless, 
you can take it anywhere, inside or outside -on the 
patio, by the pool, in the garage, in the workshop...even 
next door at the neighbor's. 

Model FF -500 has pushbutton dialing. Rechargeable 
ni -cad batteries included. Battery low light. Secure 
feature. Telescopic antenna. Your cost is $179.00. 
Model FF -1500 has the same features as the FF -500 
but also includes a charger /cradle that allows the 
phone's handset to be recharged away from the base 
station. Your cost for this cordless phone is $199.00. 
The model FF -3000 has all the standard features 
(except charger /cradle) plus interchangeable telescop- 
ic and rubber ducky antenna Redial feature. Belt clip. 
Carrying case. Greater range. Your cost is $229.00. 

World Scanner Association - 
The WORLD SCANNER ASSOCIATION is spon- 

sored as a public service by Communications 
Electronics; When you join, you'll receive a 
quarterly newsletter with scanner news and fea- 
tures. You'll also get a wallet I.D. card, an Official 
WSA Membership Certificate, and more. FREE 
classified ads for members so you can contact 
other scanner owners when you want to sell or buy 
a scanner. FREE membership in the WSA Buyer's 
Co-op. Your Co-op membership will allowyou to get 
special discounts on scanners and scanner related 
products. Since the WSA Buyer's Co-op gives you 
group purchasing power, you can easily pay for 
your membership dues the first time you make a 
Co-op purchase. To join, send $12.00 ($17.00 
outside U.S.A.) for your membership materials. 

BUY WITH CONFIDENCE 
To get the fastest delivery from CE of any scanner, send 
or phone your order directly to our Scanner Distribution 
Center" Be sure to calculate your price using the CE prices 
in this ad. Michigan residents please add 4% sales tax. 
Written purchase orders are accepted from approved gov- 
ernment agencies and most well rated firms at a 10% 
surcharge for net 30 billing. All sales are subject to availa- 
bility. All sales on accessories are final. Prices and specifi- 
cations are subject to change without notice. Out of stock 
items will be placed on backorder automatically unless CE is 
instructed differently. International orders are invited with a 
$10.00 surcharge for special handling in addition to ship- 
ping charges. All shipments are F.O.B. Ann Arbor, Michigan. 
No COD's please. Non -certified and foreign checks require 
four weeks bank clearance. 

Mail orders to: Communications Electronics; 
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add 
$5.00 per scanner or phone product for U.P.S. 
ground shipping, or $9.00 for faster U.P.S. air 
shipping to some locations. If you have a Master 
Charge or Visa card, you may call anytime and 
place a credit card order. Ordertoll free in the U.S.A. 
800 -521 -4414. If you are outside the U.S. or in 
Michigan, dial 313- 994 -4444. Dealer inquiries 
invited. All order lines at Communications 
Electronics" are staffed 24 hours. 
WS/V. Scanner Distribution Center" and CE logos are 
trademarks of Communications Electronics" 
tBearcat and Freedom Phone are federally registered 
trademarks of Electra Company, a Division of Masco 
Corporation of Indiana. 
# Regency is a federally registered trademark of Regency 
Electronics Inc. 
Copyright el 980 Communications Electronics" 

VISA master charge 
I 
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LECTRON ICS'" 
854 Phoenix D Box 1002 D Ann Arbor. Michigan 48106 U.S.A. 

GII TOLL-FREE (500) 521-4414 or outside U. S.A. (313)994.4444 
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Computer 
Sources 

By Leslie Solomon 
Technical Director 

Hardware 

Prototyping Board. Up until now, 
building a peripheral for a computer 
has meant either creating or buying a 
suitable bus plug -in board, then using 
soldering or Wire -Wrap to intercon- 
nect the components. Some prototype 
boards come with solderless sockets 
where both IC's and passive compo- 
nents can be plugged in and intercon- 
nected with bits of wire. Although this 
is an excellent approach that makes 
for easy circuit modification, the sol- 
derless breadboard can get very 
crowded, very soon. 

Recently, we had an opportunity to 
try out a new approach, the Quick 
Stuff 5100/50 prototyping board for 
the S -100 bus that combines the best 
features of Wire -Wrap and solderless 
sockets. Actual connections are made 
via insulation displacement contacts 
(IDC's). These knife -like edge con- 
nectors accept 30 -gauge kynar (as 
used in Wire -Wrap) wire that auto- 
matically pierces the insulation to 
form a gas -tight electrical connection. 
Not only is wire -stripping eliminated, 
but each IDC contact can support two 
leads (equal to four wrap levels). 

Wires are removed simply by lifting 
them out of the connector. 

The board can accommodate up to 
64 -pin DIP packages in any arrange- 
ment. Contact is made to each pack- 
age pin through an associated IDC 
connector. Heavy ground and power 
traces minimize noise. 

Once you have decided on your cir- 
cuit, the appropriate sockets and their 
associated IDC contact strips are sol- 
dered to the board. The circuit is 
created simply by following the sche- 
matic and pressing each wire end 
(with insulation still on) into the re- 
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quired IDC contacts, then routing the 
wire to the ether connection and doing 
the same thing. If an error is made, or 
if you decide to change the circuit, 
simply remove the wire and redo. 
There is more than enough room on 
the board to create a complex periph- 
eral. Once a design has been de- 
bugged, if desired, the circuit can be 
transferred to a permanent plug -in 
board. The wires can then be removed 
from the S100 /50 board, making it 
ready for another prototyping session. 

The S 100/50 comes with an assort- 
ment of low- profile DIP sockets, 5- 
volt regulator with heat sink, bypass 
capacitors, a number of IDC contact 
strips, and a wiring tool required to 
make clean contacts. The S100 edge 
connectors are gold flashed. Price is 
$127. Address: Information Machin- 
ery Corp., 110 Middlesex St., 
Chelmsford, MA 01863 (Tel: 617- 
251- 3270). 

Printer. The Vector Graphic MP, a 
5 X 7 dot matrix printer, is software 
driven and can print a large array of 
graphics characters at 150 cps. Extra 
soundproofing makes the printer very 
quiet. Although designed for Vector 
Graphic systems, it can be used with 
other computers. Price is under 
$1000. Address: Vector Graphic Inc., 
31364 Via Colinas, Westlake Village, 
CA 91361 (Tel: 213 -991- 2302). 

Robot Arm. The MiniMover 5, a 
table -top robot "arm" attaches as a 
manipulative device to a personal 
computer. A complete hardware /soft- 
ware package is presently available 
for the TRS -80 and consists of the 
arm, power unit, ribbon cable and 
software. The ARMBASIC software 
package allows control via BASIC - 
like commands. The arm is a five - 
jointed type, controlled by stepping 
motors, and has a lifting capacity of 8 
oz when fully extended. Resolution is 
0.013 inch and its parallel -jaw ar- 
rangement can grasp objects up to 3 
inches wide. Top speed is 6 inches per 
second. Address: Microbot, 1259 El 
Camino Real, Suite 200, Menlo Park, 
CA 94025 (Tel: 415- 326- 6997). 

New System. The QUAY 500 and 
520 systems combine a single -board 
computer with 51/4 -inch floppy disk 
drives. Both are Z80 based and in- 
clude 32K of RAM (expandable to 
64K), DMA -based disk access, CP/ 
M operating system with PROM -resi- 
dent boot, RS- 232/20 -mA serial port, 
and a Centronics -compatible line 
printer. Additional serial ports are 
available. The disk provides a format- 
ted capacity in excess of 400K and 
has a single unit price of $2,500. The 
520 system has a formatted disk ca- 
pacity of 800K and a single unit price 
of $3,200. Address: Quay Corpora- 
tion, Box 386, Freehold, NJ 07728 
(Tel: 201 -681- 8700). 

Music System. The MUSIC BOX 
is a hardware /software device that 
plugs into a TRS -80 and can play up 
to four notes at a time with a seven - 
octave range. It can also create vari- 
ous sound effects for games. The de- 
vice has a built -in volume control, a 
400 -mW amplifier, and a phono jack 

for interconnecting to an external au- 
dio amplifier. Software is on a Level 
II cassette, and it requires a 32K or 
larger system. $250. Address: New - 
tech Computer Systems, Inc., 230 
Clinton St., Brooklyn, NY 11201 
(Tel: 212- 625- 6220). 

6502 Peripherals. A catalog cov- 
ering a large number of peripherals 
for the PET, CBM, AIM and KIM 
machines is now available from Micro 
Technology Unlimited, 841 Galaxy 
Way, PO Box 4596, Manchester, NH 
03108 (Tel: 603 -627 -1464). 
TRS -80 Interface. The IF-100 In- 
terface Box plugs into the TRS -80 bus 
to provide "real world" applications 
as implemented by the BASIC Level 
II software. The Box provides buf- 
fered I/O for control, monitoring, or 
testing of external devices and devel- 
opment and testing of I/O circuits. It 
consists of a power supply, logic 
probe, device and memory decoder, 
bus buffer and control section with 
signal buffering. An on -board solder - 
less breadboard permits easy assem- 
bly of circuits. Available for either 
115- or 230 -volt operation. Kit is 
$150, assembled is $215, and the in- 
terconnect cable is $25. Address: E & 
L Instruments Inc., 61 First St., Der- 
by, CT 06418. 
Memory Tester. The MP100 is an 
S -100 bus device that maintains a 
continuous check on the computer 
memory during program execution. It 
will halt the program if it detects a 
single bit of erroneous data is fetched 
by the CPU, thus averting possible 
destruction of other data. The board 
contains a parity generator, and 
whenever a byte of data is written into 
memory, it is evaluated by the parity 
generation circuit and a single parity 
bit is produced. When the data is re- 
trieved, parity is again generated and 
compared with the previously saved 
parity bit. Nothing happens if the par- 
ity is correct, but a different parity 
halts the program. An on -board hex 
display option shows failed memory 
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r,ornputers 

locations. Other features include two 
port -failed locations, bus interface, 
and board disable and force error for 
function verification. The 4K RAM 
blocks can be enabled anywhere in the 
64K space. Address: IPDI, 1708 
Stierlin Rd., Mountain View, CA 
94043 (Tel: 415- 969- 6086). 

Software 

TRS -80 COBOL. Cobol -80 is an 
ANSI -74 implementation of COBOL 
featuring complete interactive screen 
handling capability using ACCEPT and 
DISPLAY, indexed and relative tiles, 
and an optional packed decimal for- 
mat that significantly reduces mass 
storage requirements. It also supports 
advanced manipulation verbs such as 
COMPUTE, INSPECT, STRING, UN- 

STRING, and SEARCH, plus three - 
dimensional arrays and full COPY fa- 
cility. $750. Address: Microsoft, 
10800 NE 8th, Suite 819, Bellevue, 
WA 98004 (Tel: 206 -455- 8080). 

SWTP Business Programs. 
Written in SWTP Disk BASIC 3.0, 
these programs are for small business 
use and can be easily changed to suit 
special requirements. Two to four disc 
systems are accommodated. Payroll is 
$25. Deposit is $25 and General 
Ledger is $45. The payroll and deposit 
programs write transactions to the 
General Ledger, which precludes re- 
dundant data entry. The General 
Ledger includes automatic amortiza- 
tion /depreciation and checkbook re- 
conciliation programs. All three are 
$80 with 86 pages of documentation. 
Address: Applevalley Day School - 
Software, c/o R. C. Cagle, 11103 Sa- 
gepark Lane, Houston, TX 77089. 

8086 Cross Assembler. The 
XMACRO -86 Cross Assembler can 
assemble 8086 code on any 8080 or 
Z80 development system and is com- 
patible with CP /M, ISIS -II, and 
TEKDOS. It can assemble over 1000 
lines per minute. The assembler sup- 
ports the complete 8080 standard 
macro facility. An expanded set of 
conditional pseudo operations include 
testing of assembly pass, symbol defi- 
nition, and parameters to macros. It 
supports LINK -80 Linking Loader 
and CREF -80 cross -reference facili- 
ty. $300. Address: Microsoft, 10800 
NE Eighth, Suite 819, Bellevue, 
WA 98004. 

Data Manager. The IDM -M2 is an 
interactive data manager for the 
TRS -80. Basic components include 
data base initialization, manipulation, 
report writer, and writer generator. 
The data initialization subsystem lets 
you specify file parameters such as 
name, type, field size, number of rec- 
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cords, etc. Data manipulation allows 
adding, displaying, printing, deleting 
or updating a record. The report writ- 
er allows specifying page heading, se- 
lection of fields and filter criteria. 
Field calculations include totals, aver- 
ages, multiplication, division, etc. Up 
to 10 formatted reports can be saved. 
The system is menu driven so no com- 
mands or syntax must be remem- 
bered. Written in BASIC, it requires 
64K of RAM and a printer. $199. Ad- 
dress: Micro Architect, 96 Dothan 
St., Arlington, MA 02174. 

High -Speed Sort. VSORT, a high- 
speed sort -merge system, can be used 
as a stand -alone utility or as an as- 
sembly- language subroutine to 
CBASIC. It will sort fixed -length rec- 
ords up to 255 bytes long using up to 
five fixed- or variable- length fields. 
Requiring CP /M and 32K of RAM 
for CBASIC, VSORT is also avail- 
able for specially modified versions of 
CP /M for the TRS -80 Model I, 
Heath H -8, and Zenith H -89 systems. 
$175. Address: Lifeboat Associates, 
2248 Broadway, New York, NY 
10024 (Tel: 212 -580- 0082). 

CP /M File Management. The 
MAGS AM IV combines the features 
of the MAGS AM III with the speed 
and performance of an 8080 assem- 
bler. It allows users to create pro- 
grams that access data records by 
user -defined keys. Secondary index- 
ing with any number of keys allows 
access to data by any and all desired 
data elements. Real -time record and 
key deletion with automatic reclama- 
tion of free space conserves disc space. 
Record retrieval includes random by 
key, sequential by key, generic by key 
(wild card search), sequential in phys- 
ical order, and random by record 
number. Records may be created ran- 
domly and sequentially by key, and 
updated. Key and record deletes are 
also performed by key. It interfaces 
directly with CBASIC. The package 
includes the file manager, a tutorial 
program, a file dump utility, user 
guide, reference guide, and one -year 
update service. $295. Address: Micro 
Applications Group, 7300 Caldus 
Ave., Van Nuys, CA 91406 (Tel: 213- 
881- 8076). 

BLF Games. Nine programs writ- 
ten in Tiny BASIC for the 1802 in- 
clude Hi -Lo, Acey- Ducey, Bagles, 
Russian Roulette, Ugly, Bomber, 
Weekday, Buzzword and Hamurabi. 
These will run on a terminal version of 
Tiny BASIC or 1802 machines that 
use the video chip and software char- 
acter generator. Most will run in 41/2K 
when used with the terminal and the 
remainder at 8'AK. ELF standard 
cassette is $10. Address: Michael J. 
Di Julio, 97 Woodside Rd., Maple- 
wood, NJ 07040. 

Computer 
power 

in a DMM! 
( 

An autoranging 
DMM breakthrough 

from B &K-PRECISION 
Microcomputer autoranging speeds 
operation and stabilizes readings 

Auto -skip program for best resolution 
in least time 

Easiest, fastest -to -use DMM available 

0.1% basic DC accuracy 

31/2 digit, 0.5" LCD display 

Continuity test "beeper" 

Range -lock, holds selected range 

Measurers AC /DC voltage; AC /DC 
current; resistance 

Meets tough U.L. 1244 

safety standards 
Model 2845 

$175 

B &K- PRECISION's new 2845 is a major 
advance in digital multimeter technology. 
At a price comparable to ordinary manu- 
ally operated units the 2845 brings micro- 
computer intelligence to a handheld 
portable DMM. When applied to a circuit, 
its computer selects the range providing 
maximum resolution without the slow 
"hunting" action characteristic of many 
bench -type autoranging DMMs. 

The 2845 is certainly the most user 
oriented hand -held DMM available. No 

other DMM can match its speed and 
simplicity of operation. With tilt stand 
optional AC power adapter, it becomes 
a remarkably inexpensive bench DMM. 

For immediate delivery, contact your 
local distributor. 

DYNASCAN 
CORPORATION 

6460 West Cortland Street 
Chicago. IIl,nois 60635 312/889 -9087 

\ Intl. SIS.. 6460 W. Cortland St.. Chicago. IL 60635 \ Canadian Sales: Atlas Electronics, Ontario 
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THESE ARE NOT 

NOME -MADE TRAINING DEVICES. 
THESE ARE PRODUCTION MODEL 

MICRO- SYSTEMS. 
NO OTHER NOME STUDY SCHOOL 

OFFERS THEM EXCEPT NTS. 
I/IIIIIll111111111 1111111IIII1111111 
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2 -Meter FM Transceiver 

IN FACT, NTS ELECTRONICS 

PROGRAMS INCLUDE THE 

WIDEST ARRAY OF SOLID -STATE 

AND DIGITAL EQUIPMENT EVER 

OFFERED BY ANY HOME STUDY SCHOOL. 

Now, for the first time, you can learn all about micro- 
computers by working with your own production model at 

home. We'll explain the principles of troubleshooting and 
testing this remarkable instrument and, best of all, we'll 

show you how to program it to do what you want. 
It's the perfect opportunity for you to learn BASIC 

high level language programming and assembly 
language programming. 

Then, to learn how to localize microcomputer problems 
and solve them, you'll experiment and test with a digital multi - 
meter and other testing gear. 

But most important, you get to assemble and work with 
today's most sophisticated microcomputers, not home -made 
training devices. We believe this makes learning a lot more 
relevant and exciting. 

In fact, production -model equipment is featured in all 
NTS electronics programs. 

Our Color TV servicing program boasts the NTS /HEATH 
digital color TV (25" diagonal) you actually build and keep. 

In Communications Electronics you'll build and keep an 

NTS /HEATH 2 -meter FM transceiver, along with digital multimeter and service trainer. 

Whichever NTS electronics program you choose, you can count on working with much 
the same kind of equipment you'll encounter in the field. 

Find out more in our full color catalog on the program of your choice. 
NTS also offers course in Auto Mechanics, 

Air Conditioning and Home Appliances. Check 
card for more information. 

Simulated TV Reception 

MULTIMETER M -1200 
Digital Multimeter 

1. The NTS /HEATH H -89 Microcomputer features floppy disk stor- 
age, "smart" video terminal, two Z80 microprocessors, 16K RAM 
memory, expandable to 48K. Available in NTS's Master Course in 
Microcomputers. 

2. The NTS /Rockwell) AIM 65 Microcomputer A single board unit 
featuring an on -board 20 column alphanumeric printer with 20 
character display. A 6502 -based unit 4K RAM, expandable. 
Available in NTS's Microprocessor Technology Course. 

3. The NTS /KIM -1 Microcomputer A single board unit featuring a 

6 digit LED display with an on -board 24 key hexadecimal 
calculator -type keyboard. A 6502 based microcomputer with 1K 
of RAM memory, expandable. Available in NTS's Master Course in 

Electronic and Industrial Technology. 

NO OBLIGATION. NO SALESMAN WILL CALL. 
APPROVED FOR VETERAN TRAINING. 

NATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL -TRADE TRAINING SINCE 1905 
Resident end Home -Study Schools 

4000 SO. FIGUEROA ST.. LOS ANGELES. CA. 90037 

fr 

II. 

NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa Street, Dept. 205 -080 

Los Angeles, California 90037 

Please rush FREE color catalog on course checked below 

MicroComputers /MicroProcessors 
Communications Electronics 
Digital Electronics 
Industrial Technology 

Name 

Address 

Auto Mechanics 
Air Conditioning 
Home Appliances 

111, Color TV Servicing 

Age 

Apt City 

State 

Check if interested in G.I. information. 
Check if interested ONLY in classroom training in Los Angeles 

Zip 

J 
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You'll be 
a little richer 
after building 
one of these. 

H -19 Professional 
Video Terminal 

H -8 Personal 
Computer with Dual 
Floppy Disk Storage 

H -11A 16 -Bit 
Computer with Dual 
Floppy Disk Storage 

H -89 All -In -One 
Computer with 

Floppy Disk Storage 

Richer in knowledge 
Once you bJild your own computer, you'll 
know it inside out. You'll know how to 
make it wor< for you, how to make it grow 
as your skills grow. 

Richer in savings 
Build -it- yourself kits cost less - about 30% 
less than comparable assembled comput- 
ers. And you'll probably never need to pay 
someone for service because no one will 
know your computer better than you. 
Is it hard? 
Not at all. Heath makes it simple with easy - 
to- assemble designs and with step -by -step 
manuals that guide you from unpacking to 
final plug -in. And a Heathkit helping hand 
is always just a phone call away. 

H -14 Serial Printer 

Innovative software 
Heath offers you innovative programs for 
running your home or business, and excit- 
ing games for your family. You can have 
MicrosoftTM BASICTM, one of the mos- power- 
ful and widely used languages. 
Heath User's Group (HUG) will share with 
you a library of over 500 programs :o make 
your computer serve you in ways you 
never imagined. 
Complete hardware 
Choose from three computer systems: 
The H89 All -In -One Computer gives you 
everything in one compact, convenient 
unit. 
The flexible H8 gives you the freedom to 
combine memory and interfacing for ex- 
actly the system you require. 
And the powerful H11A gives you 16 -bit 

Heathkìt 

Self- Instruction for Assembly 
and BASIC Programming 

power for your most complex programs. 
The Heathkit line includes video terminals, 
matrix and letter -quality printers and a 

complete selection of accessories. You'll 
even find award -winning self- instruction 
packages to teach yourself programming 
in BASIC or Assembly. 

FRE 
CATALO 
It's all in the 
new 104 -page. 
Heathkit Catalog, 
along with nearly 400 electrMir kits for 
your home, work or pleasure. Send for 
your free catalog today, or pick one up at 
your Heathkit Electronic Center.* 

'Visit your Heathkit Electronic Center in the U.S. or Canada where Heathkit Products are 
displayed, sold and serviced. See your white pages for the location nearest you. Heathkit 
Electronic Centers are units of Verinchnology Electronics Corporation in the U.S. 

Write to Heath Company, Dept. 010 -686, Benton Harbor, MI 49022 
(In Canada write Heath Company, 1480 Dundas St. E., Mississauga, Ont. L4X 2R7) 
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Popular Electronics 

The Magnavox amplitude/ 
phase -modulation system, 

selected as the U.S. AM stereo 

transmission standard, is described 

STEREOPHONIC transmission on 
the standard AM broadcast band, 

under test and evaluation by the Federal 
Communications Commission, Elec- 
tronic Industries Association's Stereo- 
phonic Radio Committee and other or- 
ganizations since September 1978, has 

finally been approved by the FCC. The 
nod of acceptance was given to the sys- 

tem proposed by Magnavox Consumer 
Electronics Company. 

In competition with other systems of- 
fered by Motorola, Belar, Harris, and 
Kahn, the Magnavox system that com- 
bines amplitude and phase modulation 

AUGUST 1980 

was selected by a vote of five commis- 
sioners to two. Broadcast transmitters 
can be fitted for it fairly simply, with the 
greatest cost expected to be in studio 
equipment. Consoles and playback 
equipment will have to be converted to 
stereo, and directional antennas will 
have to be very carefully phased. Signal 
losses compared with monophonic are 
not expected to exceed 3 or 4 dB in day- 
time operation. 

The Broadcast Bureau Report and 
Order, following the Magnavox selec- 
tion by some 60 days, was published in 
the Federal Register. However, a formal 

AUGUST 1980 

BY STAN PRENTISS 

final vote has not been taken at this 
writing and rival stereo developers are 
challenging the decision in an effort to 
have the Federal Communications 
Commission modify or reconsider its 
preliminary ruling. 

Meanwhile, the EIA and Institute of 
High Fidelity (IHF) have recommended 
that the FCC authorize a nine -month 
delay in service startup from the time 
that the final reports and orders are 
made so that AM -radio inventories can 
be cleared from dealer shelves and AM 
stations can install equipment to begin 
broadcasting. At this writing. Magna- 
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AM stereo 

5 -Hz 
STEREO 

P1101 

CARRIER 
GENERATOR 

PHASE 
MODULATOR 

ANTENNA 

R -F 
POWER 

AMPLIFIER 

VeALL.,W.+itr,W., 

LEFT L 

AUDIO INPUTS 

RIGHT 

AUDIO 
MATRIX L+R 

AMPLITUDE 
MODULATOR 

Fig. 1. Block diagram of the stereo transmitter. 
A 5 -Hz stereo identification tone frequency modulates 
the carrier generator. The L + R signal amplitude modulates 
the carrier while, the L -R signal phase modulates it. 

vox has announced that it will not assert 
its patent rights against broadcasters or 
broadcast -equipment manufacturers, 
but it is willing to enter into licensing 
agreements with manufacturers of re- 
ceiving equipment. 

How the System Works. Amplitude 
modulation and phase modulation are 
the equivalents of FM stereo's baseband 
main and subcarrier modulation. Left 
plus right (L + R) channel information 
is transmitted as standard AM, while 
the carrier phase is modulated with L - 
R information so that 100% modulation 
corresponds to a peak deviation of 1 ra- 
dian (57 ° ). Negative amplitude modu- 
lation is limited to 95 %, leaving the 
phase of the remaining 5% detectable at 
all times. There is also a 5 -Hz signal 
transmitted to alert the receiver that 
AM- stereo intelligence is being broad- 
cast. Although this signal could conceiv- 
ably be used to transmit low -speed digi- 

ANTENNA 

aD 

CONVENTIONAL 
R -F /I -F 
SECTION 

tal data such as time, weather, etc., in 
addition to station identification, there 
are no plans for such use at this time. 

A block diagram of the stereo trans- 
mitter is shown in Fig. 1. The 5 -Hz ster- 
eo identification tone frequency modu- 
lates the carrier generator (nominally 
20 -Hz deviation), with the resultant 
phase modulation being a 4- radian de- 
viation. (Phase deviation = A f /fmo _ 
20 Hz /5 Hz = 4 radians, where A f is 
nominal carrier deviation and fmod is 
ID -tone modulation frequency.) This 
signal then combines in the phase modu- 
lator with L -R from the audio matrix 
as the stereo portion and continues into 
the final r -f amplifier. Similarly, L + R 
information is developed through the 
audio matrix and feeds the amplitude 
modulator. Finally the carrier, angle - 
modulated with an ID tone and L -R 
information and amplitude -modulated 
with L + R, is fed to the transmitting 
antenna. Since the L + R and L -R 

AM 
ENVELOPE 
DETECTOR R 

signals may undergo unequal delays in 
the above process, delay lines are used to 
reestablish correct time relations. 

A simplified block diagram of the re- 
ceiver Magnavox actually used in all 
field tests prior to FCC system approval 
is shown in Fig. 2. The receiver has a 
conventional r -f /i -f front end, followed 
by an envelope detector for amplitude 
modulation. Thereafter, however, cir- 
cuits become less familiar, since phase 
variations representing the stereo ID 
tone and the L -R information must 
be demodulated and processed. 

As a first step, envelope variations are 
stripped by a limiter. Then a phase - 
locked loop (PLL) system -consisting 
of a loop filter /amplifier, voltage -con- 
trolled oscillator (VCO), and phase de- 
tector- simultaneously recovers phase 
and stereo indicator signals. L + R and 
L -R signals are then added and sub- 
tracted in the matrix to form the 2L and 
2R (left and right, respective) signals. 
The succeeding stereo -mono switch is 
activated by the 5 -Hz detected impulses, 
and separated left /right audio flows to 
respective speakers. (A 10 -kHz filter 
eliminates annoying whistles.) 

The PLL detects signal phase and 
supplies some filtering between the ster- 
eo component and 5 -Hz identification 
signal. A low -pass filter then passes the 
5 -Hz information to its detector and 
from there on to the control logic. Fol- 
lowing the phase detector, L -R infor- 
mation is gain- equalized and passed 
through a between- channel muting 
switch. From there, it goes to the L - 
R/L + R matrix. Muting is controlled 
by the output of the high -pass noise de- 
tector that continually monitors the loop 
filter /amplifier for the excessive high - 
frequency noise that is generated when 

Fig. 2. Simplified diagram of the prototype Magnavox 
receiver. Its conventional front end is 
followed by an envelope (AM) detector and 
a phase detector which retrieves L -R information. 

MATRIX 

7 

STEREO/ 
MONO 

SWITCH 

R AGC 
DETECTOR LIMITER 

LEVEL 
DETECTOR 

PHASE 
DETECTOR/ 

PLL SYSTEM 

5 -Hz 
DETECTOR 

CONTROL 
LOGIC 

RIGHT 
OUTPUT 

LEFT 
OUTPUT 

STEREO 
INDICATOR 

STEREO 
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AM stereo 
the receiver is not tuned to a specific 
broadcast. The output of the L + R 
full -wave detector is delayed 16 µs. 
Then L + R and L -R are matrixed 
into 2L and 2R outputs for amplifiers 
driving the left and right speakers. 

Other Proposed Systems. Among 
the other AM- stereo systems considered 
and rejected by the FCC was Motorola's 
C -Quam (Compatible Quadrature Am- 
plitude Modulation). In this system two 
separate carriers of the same frequency 
in phase -quadrature are modulated with 
separate left and right signals, and the 
outputs of the transmitters are combined 
and applied to a common antenna load. 
The two carriers and their intelligence 
are demodulated in the receiver by two 
synchronous detectors that derive the 
stereo information directly. 

Belar Electronics proposed an AM/ 
FM system, with some differences, ori- 
ginally tested by RCA as early as 1959. 
Matrixed right and left audio signals in 
the Belar system generate L + R and L 
-R signals, and the L -R portion is 
preemphasized and frequency modu- 
lates the r -f transmitter. The L + R sig- 
nal is handled in routine fashion. Envel- 
ope detection (L + R) and frequency 
discrimination (L - R) is applied to 
recover these signals, which are then 
processed in an audio matrix to produce 
left and right outputs. Harris's system 
advocated carrier phase modulation, 
and Kahn's proposed a method employ- 
ing independent sidebands. 

In Closing. Does all this mean that 
electronic companies will immediately 
jump on the AM- stereo manufacturing 
bandwagon? It's a little early to tell, but 
at this writing there is some indication 
they will. For example, Pioneer has 
demonstrated at the NAB conference 
both home and auto AM- stereo sets us- 
ing the Magnavox AM /PM system. 
Semiconductor manufacturers, too, are 
ready with products -Motorola with an 
integrated decoder design already 
breadboarded, Sprague /Signetics will 
reportedly announce an IC version in 
the Fall, and National Semiconductor 
with an announced decoder product 
available about now. Japanese manufac- 
turers are eagerly awaiting the day 
when they too can introduce AM- stereo 
products to the U.S. market. 

Industry sources tell us that Harris, 
Collins, and RCA are almost certain to 
offer broadcast transmitters in the near 
future. Furthermore, once studio links 
and other gear have been installed, the 
L -R exciter can be connected into the 
rest of the system in one evening. 

Our sources also say that General 
Motors, Ford, and Chrysler are laying 
plans to offer AM- stereo options in their 
new vehicle models. 

AUGUST 1980 

cg computique cg computique cg computique 

TEXAS INSTRUMENTS 
electronic calculators 

TI 35 NEW $24.95 TI-5100 . $39.95 

TI 50 .... ......33.50 Programmer 48.95 

TI 55 34.95 MBA 59.95 

TI 58C NEW .... 109 95 Business Analyst I 21.95 

TI 59 209.95 Business Analyst II 39.95 

TI 58/59 Libraries .. 28.95 Business Card NEW 39.95 

TI30SP 17.95 Language Translator NEW 249.95 

PC 100C .... 169.95 Digital Thermostat NEW ..114.95 
TI 1750 19.95 Speak & Spell 65.00 

TI 5015 64.95 Modules ... .. ..... ea. 14.95 

TI 5040 9415 Chrono Alarm 80631 3915 

World Time Alarm Chrono 8073.. 8915 

ChP] HEWLETT 
INTRODUCING 

$29995 
THE HP -85! 

HP 67 

HP -92 399.95 
HP 97 584.95 
HP 33C NEW 

HP 34C NEW 124.95 

HP 38C NEW 

HP-31E .. 41.95 
HP 32E 54.95 
HP 33E . 

HP-37E . 

HP38E 
HP-01C NEW .. 
HP -85 . NEW . 

109.95 

124.95 

7315 The HP-85 is a powerful 
. 59.95 BASIC language computer 

9a 95 
complete with keyboard 
CRT display, printer, and 

CALL tape drive - all in one corn- 
CALL pact unit. 

TI HOME COMPUTER 99/4 
Cr Console only . $ 799.95 

HPIU IMAGINATION MACHINE .. 495.00 

5appie comput r 16K MEMORY 999.95 

Sctpple /// NEW APPLE III CALL 
6200 NEW EXECUTIVE 99.95 
5813 NEWIPROGRAMMABLE 34.95 

SHARP 
5100 NEW LCD Alphanumeric 89.95 

C!2!SlllsïLlm 
*1O11u11 COMMAND 39.95 

\ IYR 
Each Module 16.95 

WE WILL BEAT OR MEET ANY COMPETITOR'S PRICE ON MOST ITEMS IF HE HAS MERCHANDISE ON HAND Arm 

units shipped rn original factory cartons with accessories according to manufacturer é specification CALL TOLL FREE 

(800) 854 -0523 (outside CA) or (7141509- 73731within CAI Visa and MasterCharge money order Pers Ck (14 Working 
Days to Clear) COD accepted MIN 5495 hr' ,,hi VP'nq in USA We ship AIR on request CA residents add 6% sales tax All 

merchandise subject to availabihly Prices i - with this ad for limited time only Send orders to Dept POPEL -Aug 

WRITE OR CALL FOR FREE CATALOG 

computique 
3211 SOUTH HARBOR BOULEVARD, SANTA ANA, CA 92704 6 Stores in California 

CALL TOLL FREE (800) 854 -0523 (outsldrr CA) (714) 549 -7373 (within CA1 

ATARI 

400 $449.95 
800.TAR...... )SR SYSTEM) 

799.95 

FX-68 .... .27.95 

CHESS -.7- 
CHALLENGER 

ALSO: Canon, Seiko, Craig, Sanyo, Mattel, 
Pearlcorder, Record-a-Call, Code -a-Phone, and 

many others. All at GREAT PRICES! 

89.95 

PROFESSIONAL DISCOUNTS 
CIRCLE NO. 13 ON FREE INFORMATION CARD 

BUILD A 
MASTERPIECE OF SOUND 

percussion and sustain. Wersïs famous 
string orchestra and bass guitar. Exclu- 
sive Sound Computer for 32 -128 "One 

Stop Sounds" (total organ presets). 
7Yansposer. And lots more. 

Build your own masterpiece of 
sound. No technical knowledge re- 
quired. Just follow the clearly illus- 

trated, easy to understand instructions. 
Step by step. Choose from at least 10 
models. (Also factory assembled.) 

Send $6.00 with coupon for your Wersi 
Demo - Package (LP with 104 -page color 
catalog). 

Wersi has combined select features of 
the electronic music field, added its own 
creations and years of research by top 
engineers and musicians. to produce an 
incomparable line of organs. 

Space -age technology.1Yue -to -life voic- 
ing with full drawbar system. Polyphonic 

I 

mWER5I 
Wersi Electronics, Inc. 
Dept. 11 

1720 Hempstead Road 
Lancaster, PA 17601 

Wersi Organs & Kits 
Dept. 11 

14104 E. Firestone Blvd. 
Santa Fe Springs, CA 90670 

Enclosed is $6.00 for my Demo -Package (LP with 
104 -page color catalog.) 

Name 

Address 

City State Zip 
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NOW AVAILABLE! 

WATT WIZARD 
POWER FACTOR CONTROLLER CUTS 
THE COST OF RUNNING ELECTRIC 
APPLIANCES BY AS MUCH AS 
50% -- AND YOU CAN EVEN SEE THE 
SAVINGS! 

For over a year now, in magazines 
and newspapers the world over, there 
have been enthusiastic write -ups on a 
remarkable new device that can cut 
your electric bill while helping the U.S. 
save huge quantities of fuel. 

'`The NASA /Nola power saver," 
wrote a Popular Science senior editor, 

was developed by Frank Nola at 
NASA's Flight Center in a program 
to reduce power consumption in space- 
craft motors. Nola calls it a PFC - 
power-factor controller. I prefer to call 
it a power saver, however, because 
that's what it does." 

NASA TESTED IT 
According to NASA documents, "The 

device has been tested at Marshall 
Center on over 40 types of motors, 
with power savings ranging up to 60 %, 
depending on the loading. The motors 
tested were both single -phase and 
three -phase, ranging from 1/2 H.P. to 5 
H.P. Most motors will show up to 40 - 
50% savings when running lightly load- 
ed or unloaded, and some will show 
5 -to -7% savings at rated load." 

NASA's Technical Support Package 
showed that "The Power Factor Con- 
troller applies to induction type electric 
motors - the most commonly used 
type in all major home appliances and 
the most commonly used by industry." 

HOW IT SAVES POWER 
Popular Electronics explained it this 

way: 'AC induction motors character- 
istically run at a nearly constant speed 
that's fixed by power -line frequency 
and independent of load and supply 
voltage. When heavily loaded, the 
motor draws line current that is 
nearly in phase with the applied volt - 
age...Under light load conditions, the 
motor develops less torque by allowing 
more lag between the voltage and the 
current. This reduces the power factor 
while leaving the current essentially 
the same in magnitude. 

"To minimize this waste, Nola's 
device monitors the motor's power fac- 
tor and when it detects light load condi- 
tions, it reduces the supply voltage 
ThE current, now more nearly in phase 
with the voltage, therefore does as 
much useful work as before, but it and 
the voltage are smaller, resulting in a 
net savings of electric power." 

THE SAVINGS CAN ADD UP 
The cost of electric power keeps 

going up. In 1980 -81 and beyond you'll 
pay more and more for the privilege of 
running your electric appliances. 

Right now, the typical consumer pays 
about $8 per month to operate a 16.5 
cu. ft. frost -free freezer...$10 to run a 
17.5 cu ft. frost -free refrigerator...and 

National Aeronautics 
and Space Administration 

Patent No. 4,052,648 

about $60 for an air conditioner used 
during summer months. That's what 
you're paying to run just one of these 
appliances per year. 

Nola's power saver can soon pay for 
itself, then start reducing your electric 
bills. Until now, the device has not 
been available - except for industrial 
models priced at $80 or more. 

INTRODUCING THE WATT WIZARD 
Cynex, an American manufacturer of 

electrical and electronic products and a 
prime contractor for the U.S. Army, 
has been licensed by NASA to manu- 
facture Frank Nola's power saver. Cy- 
nex calls it the Watt Wizard. 

The "Watt Wizard" says Ray 
Beauchea, the firm's Marketing 
Director, regulates the voltage fed 
into an induction motor making the 
motors run more efficiently and quieter, 
while lengthening motor life. 

The Watt Wizard features 3 unique, constant 
power saving readout. So you can constantly 
monitor you're energy savings. 

SIMPLE TO USE 
Cynex makes several models of the 

Watt Wizard (all with solid state de- 
sign), iricluding the 110 v. AC plug -in 
model we're offering. It's for single 
phase fractional H.P. motors (less than 
1 H.P.) used in most freezers, refriger- 
ators, fans, swimming pool pumps, 
vacuum cleaners, sewing machines, etc. 

Simply plug the Watt Wizard into 
any electrical outlet, then plug the ap- 
pliance into the Watt Wizard. There's 
no wiring required. Unlike some com- 
petitor's models (if and when available), 
the appliance does not have to be 
turned on before being plugged into 
the power saver. You can leave the 
appliance - whether on or off - plug- 
ged into the Watt Wizard all the time. 
Or you can move the Watt Wizard to 
various locations. 

OTHER MODELS AVAILABLE 
Air conditioners, washers and dryers 

require wire -in model. If you lack 
mechanical skill, you probably need an 
electrician to install it. We also offer it 
in 220 VAC single or three -phase. 

CIRCLE NO. 42 ON FREE INFORMATION CARD 
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EXCLUSIVE ADVANCE FEATURES 
The Watt Wizard also includes two 

more unique features which no compet- 
itor has. It's fused so if you accidently 
overload the device, it won't burn out. 
Just change the fuse, which is available 
at any auto supply store. 

And Watt Wizard features a unique 
LED readout, so you can actually tell, 
at any moment, exactly how much 
power you're saving - 10 %, 20 %, 
30 %, 40% or 50 %. This feature is 
available only on the Watt Wizard. 

There's a "power -on" light, too. And 
the Watt Wizard comes with the manu- 
facturers 1 year limited warranty. 

LOW COST - AND A TAX CREDIT 
We're offering the Watt Wizard for 

only $39.95, with immediate delivery. 
Want two? Then its just $37.95 each. 
Or splurge and get three at $34.95 
each. Wire -in models for heavy duty 
motors are $6 more for each unit. Add 
just $2.50 postage /handling for each 
order (not each unit). 

And next year, when you fill out your 
tax return, you can deduct a full 15% 
energy tax credit -for additional savings. 

30 -DAY MONEY -BACK GUARANTEE 
Try the Watt Wizard for up to 30 

days. If not completely satisfied, return 
it (insured) for a full refund. 

The sooner you send for the Watt 
Wizard, the more you can save on your 
electric bills. To order, send your check 
or money order to the address below. 
Or charge it to your Visa, MasterCharge, 
American Express, or Carte Blanche 
credit card. If using your charge card, 
you can also order via our toll -free 
phone number: 

800.257 -7850 
(In New Jersey, Call: 800 -322 -8650) 
N.J. residents, add 5% sales tax. 

Or mail your order to: 
The Imagination People t, 

J_ 
NATIONAL SALES GROUP 

Dept. PE -8 , Lakewood Plaza 
Lakewood, New Jersey 08701 
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C 

grammer 
for 6800 
mputers 

Low -cost device 

programs the 

1K-by-8-bit 2708 

EPROM using specially 

provided software 

BY ROGER DEGLER 

AUGUST 1980 

ONE of the handiest devices avail- 
able to the small- computer user is 

the EPROM (Erasable Programmable 
Read Only Memory). The basic ROM's 
advantage over RAM (Random Access 
Memory) is that its contents are re- 
tained when operating power is re- 
moved. This means that often -used pro- 
grams such as bootstraps, monitors, 
operating systems, high -level languages, 
etc., can be permanently stored, thus 
eliminating time -consuming data 
retrieval from cassette or paper tape. 

An EPROM is a special type of ROM 
that can be erased, and re- programmed 
as desired. Consequently, it makes an 
ideal storage medium for semiperma- 
nent data for experimental programs, or 
for software prototyping where changes 
may be made as work progresses. 

The EPROM Programmer described 
here is an inexpensive device that can 
program the popular 1K by 8 -bit, low - 
cost 2708 EPROM when used with a 
6800 -based computer having an 
MC6820 PIA (Peripheral Interface 
Adapter). The simple schematic on the 
next page illustrates this. 

The computer, controlled by software 
to be described, supplies the EPROM 
Programmer with correct addresses, 
data, and properly timed programming 
pulses. In addition, the software ensures 
that the EPROM is blank prior to pro- 
gramming and verifies that the data the 
EPROM contains after programming is 
correct. The software also transfers the 
entire contents, or any portion of it, into 
RAM (where it can be altered) and 
writes it into blank EPROM or returns 
it to the same one. The software package 
is position- independent and occupies less 
than 256 bytes. 

Circuit Operation. As shown in the 
schematic, lines PB(d through PB7 of the 
B side of the PIA supply the necessary 
addresses to the EPROM. Quad latch 
ICI, strobed by control line CB2, 
latches the two most significant address 
lines (A8 and A9) to the EPROM 
to form the required 10 -bit address 
(210 = 1024). 

When switch Si is placed in the READ 

position, pin 20 (Chip Select) of the 
EPROM is grounded and power is re- 

moved from the transistor circuit driv- 
ing the PROG input (pin 18). The com- 
puter can now examine the contents of 
the EPROM. In this mode, lines PAÇ 

through PA7 of the A side of the PIA 
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PARTS LIST 

D1-1N4001 
IC 1- 74LS75 4 -bit latch 
Q1,Q2- 2N4401 transistor 
Q3- 2N4402 transistor 
R1 through R4 -4700 -ohm, "2 -watt, 10% 

resistor 
S 1 -Dpdt switch 
Misc. -Low insertion -force socket for 

2708, suitable enclosure, press -on type, 
interconnecting cable, power source. 

The lines from the B side of the PIA supply the necessary addresses to the EPROM. 
With S1 on READ, the computer can examine the contents of the EPROM through the A side of the PIA. 

allow the EPROM data to reach the 
computer. 

In the PROGRAM setting of SI pin 20 
(Write Enable) of the EPROM is con- 
nected to + 12 volts to place the 
EPROM in its programming mode. 
Lines PAO through PA7 now allow the 
computer to supply data to the 
EPROM. The other section of Si con- 
nects +26 volts to the three -transistor 
circuit that generates the programming 
pulse for pin 18. Transistors Q2 and Q3 
form a complementary pair that actively 
pulls the programming input high or low 
as recommended by the 2708 data 
sheets. The when -to -burn signal comes 
in via CA2. 

Software. This consists of four major 
sections; VBLNK, READ, BURN, 
VRFY and several subroutines. Al- 
though the order of these routines may 
appear strange, they are carefully ar- 
ranged so that all internal branching 
may be in the relative mode. This allows 
the code to be executed at any address in 
the system memory without change. 

Subroutine INIT initializes the PIA 
so that the A -lines are inputs, the B- 
lines are outputs with CA2 high and 
CB2 low. This subroutine also disables 
the IRQ level interrupts so that nothing 
will disturb the timing of the program- 
ming pulses, and because memory loca- 
tions $A0(46 and $A001 -used to store 
the IRQ interrupt vector by JBUG and 
MIKBUG -are used here to store 
PRMAD (starting EPROM address set 
by user). This routine is also called at 
the beginning of each of the four other 
major sections of the software. 

Subroutine ADROUT is used to out- 
put the 10 -bit address for the EPROM. 
The most significant two bits are output 
on the PIA B -side followed by raising 
and lowering CB2 to latch these two bits 
into ICI. The least -significant bits are 
then output, which together with the 
first two bits, make up the required 10- 
bit address. The EPROM address 
(PRMAT) is then incremented in the 
computer's RAM. 

Subroutine INPUT calls subroutine 
ADROUT to output the current address 

to the EPROM and then loads accumu- 
lator-A with the contents of this location 
of the EPROM. 

Subroutine VERI calls subroutine 
INPUT to get a byte of information 
from the EPROM. It then compares this 
byte with the contents of accumula- 
tor-B. If they are the same, it returns to 
the caller. If an error is detected, the 
index register is decremented so that it 
will point to the failing EPROM ad- 
dress. A software interrupt is then exe- 
cuted to return to the monitor. Accumu- 
lator-A will contain the bad data, and 
accumulator -B the expected data. 

Subroutine WRITE is used to gener- 

PROGRAM AVAILABILITY 
The lengthy EPROM programmer instruc- 

tion listing will be supplied on request. Send a 
stamped (15c in U.S.), self- addressed enve- 
lope to POPULAR ELECTRONICS, Dept. EPROM - 
1, One Park Ave., New York, NY 10016. 
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ate the correct width programming 
pulses for pin 18 of the EPROM. See 
the description of the BURN routine be- 
low for details of this pulse. 

Program section VBLNK makes sure 
that the EPROM is erased before at- 
tempting to program it. Each byte in the 
EPROM is compared with FF(hex), 
which is the erased state. It is not neces- 
sary to start verifying with EPROM ad- 
dress 0000. If a section of the EPROM 
already contains data, and it is desired 
to verify that the rest of the EPROM is 

blank so that additional data can be 
inserted, then the desired start of verifi- 
cation address is placed in memory loca- 
tions PRMAD and PRMAD +1. Other- 
wise these two locations should be set 
equal to zero prior to starting execution 
at locations VBLNK. 

The READ section is used to trans- 
fer the contents of the EPROM into the 
computer's RAM. Anything from 1 byte 
to the entire 1024 bytes may be trans- 
ferred by setting up PRMAD, BEGAD 
and ENDAD prior to execution. Keep in 
mind that PRMAD is the location with- 
in the EPROM and has nothing to do 
with the memory address at whic?1 the 
EPROM will be located when installed 
in the system. PRMAD equal to zero 
implies the first location within the 
EPROM. Data is transferred from the 
EPROM starting at location PRMAD 
into RAM addresses BEGAD through 
ENDAD inclusive. 

Section VRFY compares the data 
contained in RAM addresses BEGAD 
through ENDAD with the data stored 
in the EPROM starting at location 
PRMAD. If any discrepencies are 
found, a software interrupt (SWI) is is- 
sued to return to the monitor. With most 
6800 monitors such as JBUG and 
MIKBUG, this will cause a display of 
the CPU registers. At this time, the 
index register will contain the location 
within the EPROM that contains the 
failing data, Accumulator -A will con- 
tain the failing data, and Accumulator - 
B will contain what the data should have 
been. 

A BURN routine "burns" the data 
into the EPROM. Once the EPROM 
has been put in the PROGRAM mode via 
SI, the address and the data to be pro- 
grammed into that address are applied 
to the EPROM. Then a +26 -volt pro- 
gram pulse is applied to pin 18. Dura- 
tion of this pulse must be at least 100 is 

and not more than 1 ms. The next 
address and corresponding data are ap- 
plied and another programming pulse is 
issued. This continues until all the ad- 
dresses have been programmed. The en- 
tire process is repeated 256 times. This 
is done because the total program time 
applied to each address must be greater 
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than, or equal to, 100 ms. As it is forbid- 
den to apply more than one pulse at a 
time to any address, programming of the 
sequential addresses must be repeated 
many times. 

The system that this is currently be- 
ing used on is an MEK6800D2, a Mo- 
torola two -board microcomputer kit, 
that runs at a clock rate of 614.4 kHz. 
The number 36 (25 hex) loaded into the 
INDEX register in the WRITE subrou- 
tine is used to establish the width of the 
program pulse. If a clock rate of 1 MHz 
is used, this number should be changed 
to 61 (3D hex). This is based on eight 
machine cycles in the two- instruction 
loop at label WRT1, and an additional 
eight machine cycles outside this loop. If 
the duration of the program pulse is 

maintained at 500 µs and the program 
loop is repeated 256 times, this allows a 
total program time of 128 ms /location. 

Data sheets for the 2708 specify that 
all 1024 locations should be pro- 
grammed in each loop, but making the 
loop as small as 128 bytes has proved 
successful. Making the loop too small 
may be detrimental to the EPROM. 
Length of the program loop is estab- 
lished as ENDAD - BEGAD +1. Note 
that, at 614.4 kHz, the time required to 
program all 1024 bytes is only about two 
and a half minutes. 

Construction. Since the circuit is not 
critical, the Programmer can be built 
using perf board with Wire -Wrap tech- 
niques, or a small pc board can be 
designed. To avoid pin damage, the use 
of a low- insertion force socket for the 
EPROM is suggested. Sockets for ¡Cl 
and the three transistors are optional. 

Suitable connectors must be made to 
contact the A and B parts of the 
MC6820 PIA and the CA2 and CB2 
lines. Sources of + 5, - 5, +12 and 
+26 volts are also needed. 

Any type of enclosure can be used as 
long as it will hold the power supplies 
with EPROM socket and Si on top. 

Us.. Switch Sl should be in the READ 

position whenever an EPROM is in- 
serted in or removed from the socket. In 
its unprogrammed state, the EPROM 
contains logic l's at all storage locations. 
These l's may be changed to 0's by pro- 
gramming -but 0's may be changed to 
l's only by erasing the entire EPROM 
with exposure to 2537- Angstrom ultra- 
violet light. 

Programming can, in certain cases, 
alter the contents of a previously pro- 
grammed EPROM. For example, 27 
(0010 0¢111) can be changed to 23 (l q 9)011), but not vice versa. This is 
accomplished by using the READ rou- 
tine to transfer the contents of the 

EPROM into RAM, locating the 27 in 
the RAM, changing it to 23, then using 
BURN to program this data back into 
the same EPROM. 

To program in a small section of new 
data, for example only four bytes, use 
VBLNK to make sure that the four 
locations are in the unprogrammed 
state. Then with the EPROM removed 
from the socket, use READ to initialize 
a section of RAM to all 1 's. This can be 
done because data read back from an 
empty socket is FF(hex). 

Place the four data bytes in the RAM 
buffer, replace the EPROM and use Sl 
at PROGRAM and BURN to program the 
data into the EPROM. Keep this section 
at least 128 bytes long. Since trying to 
program a 1 into the EPROM has no 
effect, only the four bytes of new data 
will make a change in the EPROM con- 
tents. After using BURN, set SI to 
READ and use VRFY subroutine to 
make sure that the EPROM was cor- 
rectly programmed. 

Once you gain some proficiency in 
programming, you can create "personal- 
ity modules" for any function you de- 
sire, from instant bootstrap at turn -on, 
to full BASIC at the touch of a key. 0 

SEE YOUR DEALER TODAY 

DEMAND THE ORIGINAL 

'Firestik®' 
THE #1 WIRE -WOUND AND MOST 

COPIED ANTENNA IN THE WORLD! 

CITIZEN BAND 

2 METER MARINE TELEPHONE 
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\% KENWOOr 
pacesetter in amateur radio 

TRIO -KENWOOD COMMUNICATIONS INC. 
1111 WEST WALNUT / COMPTON, CA 90220 

Hear there and everywhere. 

Easy tuning, digital display, professional quality 
R-1000 
The R -1000 Is an amazingly easy -to-operate, 
high- performance, communications receiver, 
covering 200 kHz to 30 MHz in 30 bands. This 
PLL synthesized receiver features a digital fre- 
quency display and analog dial, plus a quartz 
digital clock and timer. Its easy -single -knob tun- 
ing and high sensitivity, selectivity, and stability 
make the R -1000 a favorite amongst Radio Ama- 
teurs, shortwave listeners, engineers, maritime 
communicators, and others who demand high 
quality in a general- coverage communications 
receiver. 

R -1000 FEATURES: 

Continuous frequency coverage from 200 kHz 
to 30 MHz 
Receives shortwave, medium -wave, and long -wave 
bands. 
30 bands, each 1 MHz wide 
Easy -to -use band switch with large knob. 
Five -digit frequency display and analog dial 
Accurate digital display with 1 -kHz resolution and 
illuminated analog dial with precise gear dial 
mechanism. 

Bullt -in quartz digital clock with timer 
Precise 12 -hour clock with AM and PM indicators. 
Timer turns on radio for scheduled listening, and 
even controls a recorder through remote terminal. 
Up- conversion PLL, wideband RF circuits 
Provide exceptional performance and easy opera- 
tion without the need for bandspread, preselector, 
or antenna tuning. Excellent sensitivity, selectivity, 
and stability. 
Three IF filters for optimum AM, SSB, CW 
12 -kHz and 6 -kHz (adaptable to 6 -kHz and 2.7- 
kHz) filters for AM wide and narrow, and 2.7 -kHz 
filter for high -quality SSB (USB and LSB) and CW 
reception. 
Communications -type noise blanker 
Eliminates ignition and other pulse -type noise. 
Superior to noise limiter. 
Step attenuator 
0 -60 dB in 20 -dB steps. Prevents overload. 
Recording terminal 
For external tape recorder. 
Tone control 
For desired audio response. 
Built -in 4 -inch speaker 
For quality sound reproduction. 
Dimmer switch 
Controls S -meter and other panel lights and digital - 
display intensity. 

MATCHING ACCESSORIES 

SP -100 external speaker 
HS -5 deluxe headphones 

Other accessories 
not shown: 

HS -4 headphones 
DCK -1 easy -to- install 
modification kit for 
12 -VDC operation 

Three antenna terminals 
Wire terminals for 200 kHz to 2 MHz and 2 MHz 
to 30 MHz. Coax (SO -239) terminal for 2 MHz 
to 30 MHz. 
Selectable operating voltage 
AC voltage selector for 100, 120, 220 and 240 
VAC. Also adaptable to operate on 13.8 VDC. (With 
optional DCK -1 kit.) 

Ask your Authorized Kenwood Dealer about the easy - 
to- operate R -1000 communications receiver. 

NOTE: Price, specifications subject to change with- 
out notice and obligation. 

HC -10 Digital World Clock 
Two 24 -hour displays with quartz time 
base 
Right display: local (or UTC) hour, minute, 
second, day. Left display: month, date, world 
time in various cities, memory time (OSO 
starting time), and time difference (in hours 
from UTC) 
Time in 10 cities around the world 
Plus two additional programmable time zones. 
"TOMORROW" and "YESTERDAY" indi- 
cators 
Memorizes present time 
And recalls later, for logging purposes. 
High accuracy 
±10 seconds /month 
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FOCUS EDITOR: JOHN McVEIGH Technical Editor 

FOCUS ON 

High -Tech Gear 
for Hams & SWLs 
by Karl T. Thurber, W8FX 

The latest equipment reflects technology 
improvements that provide 
greatly enhanced performance 

TODAY's advanced SWL and ham 
gear is loaded with the latest that 

our continually evolving electronics 
technologies can provide. Contemporary 
amateur and SWL equipment incorpo- 
rates features and offers levels of per- 
formance that would have been ex- 
tremely difficult, prohibitively expen- 
sive, or outright impossible in products 
of fairly recent vintage. 

For example, sophisticated transceiv- 
ers today can be programmed to store, 
recall and scan frequencies at will. Ad- 
vanced slow -scan television (SSTV) 
converters permit the display of received 

AUGUST 1980 

images on conventional television receiv- 
ers. All- electronic radioteletype (RTTY) 
and Morse transmission and reception 
systems allow information to be ex- 
changed at fast rates with scarcely any 
effort. And newly developed narrow - 
band voice modulation (NBVM) and re- 
lated equipment enables amateurs to 
pack more signals into a given segment 
of the spectrum than ever before. Any 
way you cut it, new IC technology and 
the application of microprocessor capa- 
bilities to radio communications is 
changing the face of amateur radio per- 
manently -and for the better! 

In this article, we will examine this 
latest breed of communications equip- 
ment, with special emphasis on the la- 
test designs for serious shortwave listen- 
ers and advanced amateurs. 

Transceivers That Think. Perhaps 
this heading is an exaggeration of their 
capabilities, but it's not far off the mark. 
A number of microprocessor -based 
amateur transceivers add new dimen- 
sions in operating flexibility. Among 
them are the Kenwood TS -180S hf ra- 
dio, the TR7600/7625 vhf -FM rigs, and 
the TR -2400 synthesized 2 -meter hand- 
held; the Yaesu CPU- 2500RK 2 -meter 
digital transceiver, and FT -207R hand 
held; the Icom vhf IC -211 and hf IC- 
701 twins; the Drake TR -7 hf radio; and 
the Collins KWM -380 Pro -mark hf 
transceiver. The Swan Astro 150 hf and 
Heath VF -7401 scanning vhf transceiv- 
ers also fall in this class. 

Perhaps the most interesting of the 
new rigs is Kenwood's TS -180S. The 
200 -watt, solid -state hf SSB transceiver 
includes four user -programmable chan- 
nel memories and digital up /down tun- 
ing. The four memories can be used in 

either transceive or split modes, and 
they can be tuned in 20 -Hz steps, up or 
down, slow or fast, with recall of the ori- 
ginal stored frequency. The micropro- 
cessor- controlled digital display can 
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show actual frequency or the difference 
between vfo and memory frequencies. 
Other features include provision for ac- 
commodating the three new amateur 
bands approved at Geneva, passband i -f 
tuning, a tunable noise blanker, up to 30 
dB of r -f speech compression; and dis- 
play blinking that indicates potential 
out -of -band operation. 

The same manufacturer's twin vhf - 
FM transceivers, the 10 -watt TR -7600 
and the 25 -watt TR -7625, when coupled 
with the RM -76 microprocessor control 
unit, make powerful and flexible 2- 
meter PLL- synthesized mobile systems. 
Basic features are fairly standard. How- 
ever, the accessory control unit that re- 
sembles a large calculator adds some in- 
teresting possibilities for remote control 
of frequency, scanning, and memory. 
These include a total of six memories; 
automatic "memory scan "; automatic 
band scanning in 5 -kHz steps with se- 
lectable upper and lower frequency lim- 
its; manual up or down scanning in slow 
or fast 5 -kHz steps; and flexible repeat- 
er offsets. 

The Icom IC -701 hf transceiver 
sports some unique features in its own 
right. Incorporating dual vfos, the trans- 
ceiver accepts incremental or digit -by- 
digit programming data from an exter- 
nal source such as the RM -2 remote mi- 
croprocessor- controller. This device also 
provides remote band selection, auto- 
matic increment or single -step tuning, 
and other functions. The two vfos are 
independently selectable, digitally syn- 
thesized (not analog) units that are con- 
trolled by a single knob. In regular oper- 
ation, the bandspread -100 Hz per in- 
crement, 5 kHz per rotation of the 
knob -is instantly displayed on the fluo- 
rescent readout. 

The IC -211 is a 2 -meter multimode 
rig with comparable capabilities and 
features. It, like its hf cousin, employs 
the same LSI chip that contains the 
command registers, counters, phase de- 
tector and memory system. The RM -2 
controller can also be used with the IC- 
211, the older IC -245 vhf -FM transceiv- 
er, and the new IC -551 all -mode, 6- 
meter transceiver. 

The other transceivers mentioned 
have differing, but comparable capabili- 
ties that make operating them a plea- 
sure. These include memory and scan- 
ning functions, LED or in some cases 
LCD digital frequency readout; and re- 
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mote -control capabilities. For example, 
the Yaesu CPU- 2500RK 2 -meter FM 
mobile transceiver is designed to mate 
with the YM -2500 microphone, which 
also serves as a Touch -Tone pad and 
remote controller. The "CPU" in the 
model number describes a built -in, 4 -bit 
central processing unit. 

SSTV - Voice Bandwidth Video. 
This is a transmission mode in which a 
128 -line still picture is transmitted over 
a period of 8 seconds. The extended 
frame -transmission time and relatively 
small number of scanning lines make for 
a signal compatible with SSB or FM 
voice bandwidth. As a result, SSTV can 
be transmitted on any of the hf bands 
except 160 meters using standard SSB 
equipment. In classic SSTV systems, re- 
ceived images are displayed on a CRT 
with a long- persistence phosphor to al- 
low reproduction of the full picture. This 
cumbersome viewing scheme has long 
inhibited the full development of SSTV. 

Recently, a process known as digital 
scan conversion has been perfected by 
Robot Research to convert the slow -scan 
image into a conventional TV picture. 
Robot's Model 400 converter integrates 
the digital /analog scan conversion pro- 
cess in a single unit and performs practi- 
cally all of the operations required for 
two -way video communications. On re- 
ceive, the Robot unit takes an SSTV sig- 
nal from any variety of sources (an hf 
receiver, an audio tape recorder, SSTV 
camera, etc.) and displays the 
"snatched" picture on a standard TV re- 
ceiver or video monitor. The 400 has a 
memory feature so that received images 
can be reconstructed using digital infor- 
mation stored in its semiconductor 
RAM memory. The image can be dis- 
played on a standard video monitor by 
means of internal conversion of the 
SSTV signal to standard TV format to 
produce an array of 128 -by -128 discrete 
picture elements (pixels). Each element 
is coded into one of sixteen gray shades. 
The result is a motionless, flicker -free 
picture that is slowly replaced by the 
newly arriving SSTV picture frame 
from the top down. There is no separa- 
tion between old and new pictures -the 
replacement occurs in the digital memo- 
ry without noticeable discontinuity. 

On transmit, the device accepts stan- 
dard video from a CCTV camera or vid- 
eo tape recorder. No special SSTV -for- 
mat video equipment is needed. The unit 
grabs and freeze -frames video fields to 
produce an output which is in the ac- 
cepted SSTV modulation format - 
1200-to- 2300 -Hz . FM (blacks are at 
1500 Hz and whites at 2300 Hz). This 
signal is used to modulate a convention- 
al amateur AM, FM, or SSB transceiver 
within acceptable bandwidths. 

As in nearly every other phase of 

amateur radio, microprocessors have 
made an impact on SSTV. Many ama- 
teurs have successfully experimented 
with microcomputer -generated SSTV 
pictures as well as with computer image 
processing and enhancement tech- 
niques. Experimental work is continuing 
in this area, and the results will un- 
doubtedly see their way into commercial 
equipment in the near future. 

What's happening today on SSTV? 
Check 14.230 MHz, the unofficial slow - 
scan calling frequency to "see." 

Advances in ATV and MSTV. 
Hand -in -hand with new developments in 
SSTV, ATV -conventional FSTV corn - 
munication by amateurs -has enjoyed a 
modest upswing in interest. Especially 
active in this field are some Technicians, 
who are able to experiment with ATV 
because all work is conducted on the uhf 
bands. 

Advances in video technology that 
have popularized the medium for the 
consumer have had a positive impact on 
ATV by generating useful equipment 
and accessories. These include high - 
quality, low -cost cameras, video tape re- 
corders, and various accessories. This 
has brought ATV within the reach of 
many less technically sophisticated 
hams by reducing the traditional high 
cost, complexity, and bulkiness of video 
equipment. Almost all ATV work is on 
the 420 -MHz (70 -cm) band, where the 
5 -MHz bandwidth required for high - 
resolution video can be employed. Basic 
equipment required includes a video 
camera or other video source, a 420 - 
MHz exciter or transmitter, and a re- 
ceiving converter for down- conversion to 
a standard vhf TV channel). Audio can 
either be transmitted via a 2 -meter FM 
link or by FM subcarrier. The latter 
technique allows reception of transmit- 
ted audio simultaneously with video on a 
standard TV receiver. 

A few manufacturers offer ready -to- 
go ATV equipment. A wide range of 
modules are offered by P.C. Electronics 
of Arcadia, CA, for example. Recently, 
the company packaged its modules into 
a single transceiver for "one stop" con- 
venience in getting on the air. Its TC -1 
fast -scan ATV transceiver /converter 
contains a sensitive tunable channel 2 or 
3 converter covering 420 to 450 MHz, a 
10 -watt, 70 -cm transmitter, and a 4.5- 
MHz FM subcarrier generator. With 
the unit, no modifications to the TV 
receiver are required. The transmitter 
section has extra -wide modulator band- 
width (8 MHz) to allow computer al- 
phanumerics, graphics, and even color 
to be transmitted. A separate talk -back 
link can also be set up on 2 meters using 
conventional FM transceivers. 

Along with the recent growth of inter- 
est in simplex (direct) ATV work, there 
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has been considerable growth in televi- 
sion repeater installations. There will 
probably be 30 or more in use by the end 
of 1980, with almost all of them in met- 
ropolitan areas. Aptron Laboratories of 
Bloomington, IN, has developed an "in- 
band" repeater, usually set up with 
439.25 -MHz input and 425.25 -MHz 
output. It is said to solve the technical 
problems caused by the narrow input - 
output frequency separation and ex- 
treme bandwith of the signals. 

In spite of uhf propagation limita- 
tions, the relatively low signal powers 
used (usually less than 50 watts ERP), 
and relatively low repeater and base sta- 
tion antenna heights, it is not unusual to 
hear reports of two -way ATV contact 
with usable signal levels over distances 
of 70 miles (110 km) or more. 

Radioteletype. Historically, RTTY 
has been in its own special world of noi- 
sy, clanking teleprinter machines, tape 
readers and reperforators. However, the 
new generation of teleprinter equipment 
does away with the mechanical printer 
and associated hardware. The transmit- 
ted message is being displayed on a "de- 
dicated" video terminal or TV receiver 
teamed up with ancillary equipment. An 
electronic keyboard replaces the me- 
chanical one, and in some cases can also 
be used to generate Morse. The system 
that results is sometimes called a "glass 
Teletype." 

Most amateur RTTY work is at 
speeds of 100 WPM or less using Bau- 
dot code and frequency- shift -keying 
(FSK) transmitter modulation with car- 
rier shifts of 850 Hz or less. Recently, 
the FCC authorized the use of eight -lev- 
el ASCII code as an alternative to the 
five -level Baudot on the ham bands. 
This will allow use of a more versatile 
code (128 symbols are readily available) 
and make possible many home- comput- 
er- interface applications. 

Whereas the distribution of surplus 
Western Union teleprinter equipment 
used to be the source of most amateur 
RTTY gear, a number of high- technolo- 
gy manufacturers have begun to provide 
solid -state sending and receiving equip- 
ment. Among these are HAL Commu- 
nications Corp., Info -Tech Incorpo- 
rated, DGM Electronics, Flesher, and 
Microlog Corp. Microprocessor -based 
systems dedicated to RTTY transmis- 
sion and reception are available, and 
some also have Morse capabilities. 

A look at HAL's DS3100 automatic 
send -receive (ASR) terminal shows 
what the new RTTY technology is all 
about. This microprocessor -controlled 
unit works in either Baudot or ASCII 
mode at all popular amateur transmis- 
sion speeds. Containing both a video dis- 
play and keyboard in one unit, the 
DS3100 ASR provides such features as 
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full buffering of received and transmit- 
ted text (which allows the composition 
and editing of text to be sent during 
receive), composition and storage of up 
to 10 programmable ( "canned ") mes- 
sages, an internal real -time clock, on- 
screen display of terminal status, auto- 
matic message reception and acknowl- 
edgement /reply capability, full key- 
board control of the terminal, and key- 
board- operated transmit /receive trans- 
ceiver switching. An RTTY demodula- 
tor is required for use with the ASR unit 
to properly decode received signals. 
HAL's ST -6000 takes care of this func- 
tion and includes a miniature oscillo- 
scope for precise signal tuning. It also 
includes an audio - frequency -shift 
(AFSK) keyer unit to modulate the SSB 
transmitter with which the system is 

used. The same AFSK keyer can be 
used to modulate a vhf -FM transceiver 
(RTTY is popular on 2 meters, and a 
number of repeaters have been dedi- 
cated to this mode). 

A hybrid computer/ RTTY technolo- 
gy has developed of late, pioneered by a 

small West Coast company, Macrotron- 
ics, Inc. It has produced a line of com- 
puter interface hardware and software 
to enable popular computers such as the 
Radio Shack TRS -80, Apple, PET, and 
Exidy Sorcerer to function as sophisti- 
cated RTTY send /receive systems. 

The accessories allow the computers 
to receive and transmit RTTY in the 
same fashion as dedicated systems. Such 
custom features as split- screen display, 
instant on- the -air replay of received 
messages, picture -graphics capability, 
automatic station ID, a number of pro- 
grammable messages, keyboard -ac- 
tuated transmitter control, and auto- 
matic printer housekeeping functions 
have made RTTY "come alive" for a 
growing number of hams who are also 
computer enthusiasts. Employing this 
software ties up the computer while it is 

being used to work RTTY, naturally. In 
contrast, dedicated equipment over- 
comes this problem, but requires a sub- 
stantial outlay for gear that cannot 
readily be used for computer purposes or 
for other ham radio applications like 
contest logging, OSCAR satellite track- 
ing, or circuit design. 

Modernising Morse. Another micro- 
processor "spin -off" has affected an 
amateur transmission mode that is as 
old as the spark mode that it replaced - 
Morse CW. Most of the dedicated 
RTTY systems as well as the Macro - 
tronics computer interface are also com- 
patible with Morse code. They are prop- 
erly described as tri -mode Baudot, AS- 
CII, and Morse systems. For example, 
the HAL DS3100 ASR will receive, au- 
tomatically track, and display Morse at 
rates ranging from 1 to 199 WPM, and 
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can transmit it from the keyboard over 
the same speed range in 1 -WPM incre- 
ments. The Macrotronics packages will 
typically "work" CW at speeds from 1 

to 399 WPM, and allow a number of 
user -programmed messages to be set up. 
The units can also be used for local code 
practice. Several companies including 
Info -Tech, DGM, and Xitex, specialize 
in Morse or tri -mode encode /decode 
systems. 

The heart of microprocessor- assisted 
Morse systems is the keyboard keyer. 
Representative of these new -breed key- 
boards is the AJR Electronics Skipjack 
48B keyer kit. Using CMOS and MOS 
ICs, the AJR kit features standard al- 
phanumeric characters plus special ham 
characters such as AR, AS, BT, KN, and 
SK; adjustable speed from 1 WPM; 64- 
character buffer memory; LED display 
of memory in use at a given moment; 
choice of grid -block or direct relay 
transmitter keying; electronically "de- 
bounced" keyboard; built -in sidetone 
monitor; and adjustable character 
weighting. The unit is sold as a "basic 
kit," with pc boards and construction 
details provided, but with parts acquisi- 
tion and metalwork left to the builder. 

Xitex Corp. has even developed what 
it bills as a "universal code converter," 
the ABM -100. This impressive device 
contains all the circuitry required to 
translate between Morse and ASCII (or 
Baudot), or between ASCII and Bau- 
dot. It can also be used as a RTTY 
speed converter. Xitex also sells a unit 
that converts any ASCII or Baudot tele- 
type terminal to Morse capability. 

The new advances in Morse technolo- 
gy have spawned a number of interest- 
ing Morse "gadgets." Two of these are 
particularly interesting, AEA's 
Morsematic and Datong's Morse Tutor. 
The Morsematic, manufactured by Ad- 
vanced Electronic Applications, Inc., of 
Lynnwood, WA, is a multifunction 
Morse keyer with a number of fascinat- 
ing capabilities. It can be used as a key - 
er with a 500- character Morse memory; 
as a code trainer providing program- 
mable speed -up of code rate and selecta- 
ble five -character code groups or ran- 
dom group lengths; as a Morse beacon 
to key a transmitter within a pro- 
grammed window for test projects in 
moonbounce or tropospheric scatter DX 
work; or even as a Morse serial number 
generator, with automatic number se- 

quencing for "sweepstakes" ham con- 
tests. The unit, which contains two cus- 
tom microprocessor chips, can be used 
with all popular paddle assemblies, and 
it allows for independently selectable 
dot /dash weighting. 

The British -made Datong Morse Tu- 
tor is a compact yet sophisticated device 
that produces an "unlimited supply" of 
precision Morse at the turn of a switch. 
It also contains an audio oscillator for 
code -sending practice. The CMOS unit 
can send a continuous stream of Morse 
in five- character groups which never re- 
peat over the range 6.5 to 37 WPM. Let- 
ters only, numbers only, or mixed -char- 
acter groups can be sent, and interchar- 
acter delays can be adjusted from the 
"correct" value (3 dot periods) to a 
maximum of more than 3 seconds. This 
feature is particularly useful in conduct- 
ing Morse training sessions because 
each letter and number can be learned 
with the dots and dashes within a letter 
fast enough to form a complete sound 
pattern, but with a long delay between 
each letter. As recognition improves, de- 
lay between letters can be decreased. 

NBVM and "Super Sideband ". An 
experimental SSB technique is narrow - 
band voice modulation, a new and 
unique system for reducing communica- 
tions bandwidth and improving adja- 
cent- channel rejection and signal -to- 
noise ratio. The new system works on a 
principle of dual amplitude and frequen- 
cy compression of speech on transmit, 
along with complementary expansion of 
the transmitted speech on receive. The 
system processes the speech waveform 
generated by the microphone. The com- 
pressor extracts the "essential parts" of 
speech and electronically down -converts 
the processed information prior to trans- 
mission to provide a substantial reduc- 
tion in bandwidth. The reverse process is 
performed at the receiver. 

VBC Corp. has the only commercially 
available amateur NBVM unit, Model 
3000, which is distributed by Henry Ra- 
dio Co., Los Angeles, CA. It's a trans - 
ceive baseband unit. That is, it contains 
the circuits required to both generate 
and demodulate the processed NBVM 
audio signal. Based on hybrid IC tech- 
nology, the unit contains a built -in audio 
amplifier and employs five active filters 
having a total of 52 poles. The resultant 
signal must be demodulated by a com- 
patible NBVM unit, but no special FCC 
permit is required. It can be used on any 
amateur band on which SSB transmis- 
sion can be used. Some users have also 
found that, in the narrow (1.6 -kHz) 
mode, amplitude compandoring im- 
proves weak- signal CW reception. 

Still experimental, the system is un- 
der evaluation by the government and 
others -in addition to amateurs -be- 

cause of its potential to improve spec- 
trum utilization, reduce adjacent -chan- 
nel interference, and improve SNRs. In 
recent tests, strong interfering signals 
only 2 kHz off -frequency could be al- 
most completely eliminated. However, 
some users have found that the pro- 
cessed speech has an unnatural sound. 
Development is continuing. 

Closely related to NBVM is a parallel 
technology dubbed "super sideband." 
This is an effort to minimize classic SSB 
reception problems by transmitting a 
small pilot carrier along with the speech 
information that could provide a refer- 
ence for easier demodulation. Such a 
system would help turn SSB into more 
of a consumer -acceptable transmission 
mode. Applications include incorpora- 
tion into Citizens' Band transceivers, 
public safety systems, and, of course, 
amateur equipment. The presence of a 
steady pilot or reference signal could, 
for example, allow carrier -operated key- 
ing of vhf repeaters, something difficult 
if not impossible to achieve with SSB. 
Without a doubt, you'll hear more about 
"super sideband" and NBVM in the 
coming decade. 

OSCAR: Reaching for the Sky. 
Amateurs launched their first satellite 
in 1961. Since then, several more Amer- 
ican and foreign -made satellites have 
been placed in orbit, and a new genera- 
tion of sophisticated ones is being 
planned for the 80s by the Radio Ama- 
teur Satellite Corporation (AMSAT), a 
nonprofit group formed to sponsor and 
coordinate the launch and use of ama- 
teur radio -equipped space vehicles. 

Truly exciting amateur space com- 
munications possibilities are afforded 
through the use of these satellities. They 
work in much the same way as terres- 
trial earth -bound repeaters, but are able 
to relay signals over much greater dis- 
tances. Amateur satellite DX is inter- 
continental in scope, with long -haul 
work possible on frequencies that are 
unable to support ionospheric propaga- 
tion on a consistent basis. 

Equipment needed to work through 
the satellites is not complex. The key is 
the ability to generate a SSB or CW sig- 
nal on 2 -meter or 70 -cm bands or both. 
You must, of course, be able to receive 
on the 2- and 10 -meter satellite down- 
links. Power levels required to access the 
satellites are low just a few watts. For 
good results, however, circularly polar- 
ized antennas that can "track" the path 
of the satellite should be used. Crossed - 
polarized Yagis that are rotatable in 
both azimuth and elevation are popular, 
as are helical antennas. A satellite locat- 
ing aid is also required. This can range 
from simple map overlays and tabular 
azimuth and elevation information to so- 
phisticated computer -generated track- 
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ing data -sometimes directly control- 
ling the antenna's rotator. 

Most amateur satellite equipment 
takes the form of special- purpose acces- 
sories that mate with existing equip- 
ment, rather than all -in -one "satellite 
transceivers." Nevertheless, about three 
years ago, KLM Electronics introduced 
the Multi -2700, a combination 2 -meter 
multimode transceiver and 10 -meter re- 
ceiver in one package that was designed 
to work the OSCARs. The same compa- 
ny's Echo II 70 -cm transceiver has also 
proved to represent a simple means of 
accessing Mode B satellites. Most hams, 
however, use separate transmitters and 
receivers to enable them to transmit and 
receive simultaneously. This lets them 
monitor their own satellite- retransmit- 
ted signals. 

Hamtronics, Inc., Hilton, NY, offers 
what is perhaps the most comprehensive 
line of OSCAR accessories. These in- 
clude low- noise -figure preamplifiers, 
FET receiving converters, linear trans- 
mitting converters, and a line of vhf and 
uhf power amplifiers. In addition, Ad- 
vanced Receiver Research of Burling- 
ton, CT, and Janel Laboratories of Cor- 
vallis, OR, both manufacture vhf and 
uhf converters and preamps that can 
also be used in EME ( "moonbounce "), 
scatter, tropo, ATV, repeater, and ra- 
dio- telescope applications. Cushcraft 
and Hy -Gain both sell the specially po- 
larized antennas for satellite use. 

New Horizons in Shortwave 
Gear. Recent advances in communica- 
tions technology are much more visible 
in amateur radio equipment, owing to a 
wider range of application. Neverthe- 
less, much of the new shortwave gear 
incorporates significant advances. Fore- 
most are technical improvements and 
convenience features in receiver design 
that allow pin -point tuning accuracy 
and dial resettability. Among these are 
digital readout, programmable frequen- 
cy storage and recall, band- scanning 
provisions, very low drift, transmitter 
coupling capabilities for transceive oper- 
ation, improved sensitivity, selectivity 
and image rejection. 

Also, a number of sophisticated ac- 
cessories have been developed to make 
shortwave listening more enjoyable. 
These include electronic RTTY and 
Morse readers, flexible active audio fil- 

ters, frequency converters, and physi- 
cally small but high -performance anten- 
na systems. 

Many strides have been made in sol- 
id -state receiver technology, so that even 
low- priced receivers are much more 
likely to be satisfactory products in 
terms of sensitivity, stability and selec- 
tivity than at any time in the past. Up- 
converted, crystal -controlled or PLL- 
synthesized- injection front ends, preci- 
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sion digital frequency readouts, and 
high- dynamic range amplifier and mix- 
er stages have ushered in a new age for 
the serious radio hobbyist. These im- 
provements have largely eliminated non - 
linearities, dial error, backlash, and fre- 
quency drift. 

Popular -priced receivers such as the 
Yaesu FRG -7 and FRG -7000, the Ken - 
wood R -820 and R -1000, the Realistic 
DX -300 and DX -302 offer performance 
levels comparable or superior to expen- 
sive, top -rated receivers of years past. 
Even portable shortwave radios offer 
greatly improved performance. Such 
digital -display receivers as the Pana- 
sonic P -4900, the Sony ICF- 6700W, 
and the Grundig programmable S -3400 
typify the new breed of sophisticated, 
high -performance portable receivers. 

Higher -priced, all -wave receivers like 
the National HRO -600, McKay -Dymek 
DR22C and DR33C, and the Japan Ra- 
dio Company (JRC) NRD series are 
able to run circles around the best tube 
receivers of an earlier era -at any price. 

Scanners, too, are becoming much 
more technically sophisticated. This 
partly explains why scanning the vhf 
and uhf public service and aircraft 
bands has become a much -pursued hob- 
by unto itself. Microprocessor-con - 
trolled, programmable synthesized scan- 
ners such as the Bearcat 250 and 300 
enable the hobbyist to perform almost 
any conceivable scanning function. 
Equipped with such a unit, he can 
search out, locate, and program into 
memory new and previously unknown 
frequencies and instantly recall them. 

Accessories for Better Listening. 
New technological advances are highly 
visible in accessories for the SWL. One 
particularly interesting and useful ac- 
cessory is the active audio filter. A num- 
ber of companies have introduced these 
high -performance, variable -selectivity 
filters, including MFJ, Autek Research, 
Electronic Research Corp. of Virginia, 
and Kantronics. 

One of the more sophisticated units is 

a British import by Datong Electronics, 
the FL -1. It employs unusual circuitry 
to almost surgically extract the desired 
signal -AM, SSB, CW, or RTTY- 
from background interference. The fil- 

ter is therefore of great interest to both 
the sophisticated SWL and the ad- 
vanced amateur. It provides a contin- 
uously variable center frequency from 
280 to 3,000 Hz and an adjustable 
bandwidth of 25 to 1,000 Hz for close 
matching of received passband to actual 
conditions. In addition to selectable 
bandpass or band -reject response, the 
filter offers fast -acting automatic sup- 
pression of interfering heterodynes by 
means of an unusual tracking filter. The 
tracking notch can be left in the signal 

(Courtesy P ElecMonics) 
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path with no audible effect until an in- 
terfering whistle appears. The whistle 
will then be sensed by the circuit and 
attenuated within about one second. 
This capability provides an effective 
countermeasure for the majority of het- 
erodynes that plague reception on the 
crowded lf, mf, and hf bands. 

Another Datong product of interest to 
amateurs who would like to add general - 
coverage receiving capabilities to their 
ham -bands -only stations is the UC -1 up- 
converter. This interesting device allows 
general- coverage reception by either 10- 
meter or 2 -meter receivers or transceiv- 
ers. The UC -1 literally up- converts sig- 
nals from 90 kHz to 30 MHz in thirty 
switched bands to a 28 -to -29 -MHz or 
144 -to- 145 -MHz i -f or to both simulta- 
neously. It is an especially attractive ac- 
cessory for the ham who does not own a 
high -quality, general- coverage commu- 
nications receiver. A side benefit is that 
the UC -1 can also be used as a 2 -meter 
converter with any receiver covering 28 
to 30 MHz. A competitive up- converter 
is offered by Clegg Electronics, an 
American company. 

Spin -offs of the marriage of computer 
technology with communications gear 
are the new, sophisticated RTTY/ 
Morse encode and decode devices, dis- 
cussed earlier. These devices have great 
appeal to the SWL who does not know 
Morse or have RTTY gear because it 

allows him to "read" traffic that would 
otherwise remain a series of mysterious 
bleeps. Microcraft has introduced sepa- 
rate RTTY and Morse decoders that 
display received alphanumeric charac- 
ters on LED readouts. (Both were origi- 
nally presented to the readers of POPU- 
LAR ELECTRONICS in March, April, No- 
vember, and December, 1979, as con- 
struction projects.) The RTTY reader, 
for example, allows one to monitor news 
dispatches, weather bulletins, ship traf- 
fic, and amateur radio contacts, among 
other things. It automatically converts 
RTTY signals from the receiver's loud- 
speaker or headphone jack to alphanu- 
meric symbols presented on a moving 
eight- character readout. The CW read- 
er, dubbed the "Morse -A- Word," is 
similar. It automatically decodes and 
displays Morse letters, numerals, punc- 
tuation marks, and special characters 
over a 5 -to -35 -WPM speed range. 

A dual- function reader by Kantronics 
is the "Field Day" Morse /teletype read- 
er. It decodes and displays either type of 
signal across a 10 -digit LED panel. The 
unit employs a microcomputer to sample 
the incoming signal, determine its trans- 
mission speed, and display the speed 
when called up by the user. It's said to 
be capable of handling even "sloppy 
copy" up to 80 WPM because the code 
sent by uneven "fists" is edited prior to 
display. 

Other accessories that have contribut- 
ed to making SWLing more enjoyable 
include add -on digital frequency dis- 
plays; precision, gated crystal -controlled 
receiver calibrators; multi- program- 
mable digital clock /controllers for set - 
and- forget activation of receiver, tape 
recorder, and other listening -post equip- 
ment; and the antenna noise bridge, for 
precision resonance and SWR adjust- 
ment of receiving antennas without the 

need for the application of r -f from a 
transmitter to the antenna. 

Antennas. For many SWLs, the an- 
tenna presents a real stumbling block, 
particularly for those living in con- 
gested, noisy areas, or in apartment or 
condominium complexes. Several new 
and innovative antenna designs offer 
hope for such cases. 

One is the McKay -Dymek DA -100, 
the heart of which is a small (41/2 -foot) 
whip designed for outdoor use. The whip 
is directly coupled to a base -mounted 
preamplifier. This "no space" antenna is 
designed for high performance over the 
range of 50 kHz to 30 MHz. It is fed 
with 50 -ohm coaxial cable to a control 
module at the operating position. 

Another antenna of special interest to 
SWLs troubled by noise and interfering 
signals is the Palomar Engineers LA -1 
amplified loop antenna. This directional 
antenna is small enough for use at the 
receiving position, and usually works 
well in wood -frame buildings. An inter- 
nal FET amplifier adds up to 20 dB of 
signal gain. This small, 71/4" x 6" x 21/4" 
(184 x 153 x 57 mm) amplifier assembly 
is powered by a standard 9 -volt transis- 
tor radio battery. Five plug -in, high -Q 
loop antennas made from Litz -wire 
wound on ferrite rods are available to 
cover the frequency range of 10 kHz to 5 
MHz. Because the antenna can be used 
on the vlf and If band, it is also popu- 
lar with low- frequency radio enthusiasts 
( "lowfers "). 

In sum, technological advances have 
resulted in the availability of ham and 
SWL equipment offering previously un- 
attainable levels of performance. And it 
wasn't accompanied by a dramatic in- 
crease in price either. So today more 
people than ever before can afford top- 
notch communications gear. 0 

World Administrative 
Radio Conference of 
by Theodore J Cohen N4XX 

A review of the accomplishments, as well as 
shortcomings, of the recent worldwide 
meeting on radio communications 

THE radio spectrum is a finite natu- 
ral resource. Since the possibility of 

mutual interference exists, a rational 
and orderly system of radio- frequency 
in 

allocation which all users agree to ob- 
serve is essential. It was with this prem- 
ise in mind that 2,000 delegates from 
150 nations met in Geneva late last year 
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for the World Administrative Radio 
Conference, or WARC 1979. 

At :his Conference, the delegates 
wrestled with frequency- management 
questions of national and global import. 
The decisions reached, known as the Fi- 
nal Acts, will exert a strong influence on 
the evolution of telecommunications un- 
til the 'beginning of the next century. In 
this article, we will summarize some of 
the conclusions reached. 

The ITU. WARC 1979 was sponsored 
by the International Telecommunica- 

a one -nation, one -vote system like that 
employed in the General Assembly of 
the United Nations. Accordingly, the 
newly admitted members, although they 
are in general less technically developed 
than the older members, have the larg- 
est block of votes. Thus, they hold the 
balance of decision -making power. 

Some observers were predicting an 
extremely acrimonious confrontation at 
Geneva, based on the perception that 
many of the newer member states felt 
that past WARCs had been guided by 
political and economic motivations that 

the delegation from the United States 
initialed the Final Acts of WARC 1979 
on December 6, 1979, these Acts must 
still be ratified by a two- thirds vote of 
the United States Senate. Once this oc- 
curs, the Final Acts will become treaty - 
binding upon the United States. 

The Final Acts of WARC 1979 com- 
prise a set of international Radio Regu- 
lations and a Table of Frequency Allo- 
cations which become effective on Janu- 
ary 1, 1982. Full implementation of the 
new Table of Frequency Allocations, 
however, will take as much as 15 years. 
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tion Union (ITU), an agency of the 
United Nations with headquarters in 
Geneva. The ITU has its roots in an 
organization founded by Napoleon III 
in 1865 to establish procedures for the 
efficient handling of telegraph traffic on 
an international scale. 

Until the recent past, the modern 
body Was dominated by the relatively 
small group of industrialized nations. 
Since the last worldwide allocations con- 
ference was held in Atlantic City, NJ in 
1959, however, the makeup of the ITU 
has profoundly changed. Its member- 
ship has almost doubled, and nearly all 
the newcomers are nations that have 
achieved independence from European 
colonial powers within the last 25 years. 

Voting at ITU conferences is based on 
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were adverse to their development. The 
fear was that this bloc would attempt to 
redress what it interpreted as a system 
of frequency allocations that furthered 
the interests of the developed nations at 
its expense. As shall be seen, the Confer- 
ence went much more smoothly than 
some had predicted. 

It is important to note that the delib- 
erations and decisions of the ITU do not 
infringe on the national sovereignty of 
any member state. No nation can be 
forced to accept the Final Acts of an 
ITU conference -it can agree to do so 
or reject them. (Ideally, of course, all 
members will agree to an ITU decision 
for the sake of courtesy and consistency 
in the use of the spectrum on an interna- 
tional basis.) Thus, despite the fact that 
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The Conference. WARC 1979 was 
convened on September 24, 1979. An 
initial controversy over selection of a 
Conference chairman ended in compro- 
mise. Thereafter, WARC soon "settled 
down" into a marathon eleven -week 
working session. In the end, the pursuit 
of technical solutions largely won out 
over political considerations, thereby en- 
suring that a significant degree of order 
in the use of the radio spectrum would 
be preserved over the next 20 years. In 
addition, a major U.S. objective -sup- 
port of the concept that the ITU is the 
international agency capable of provid- 
ing a useful forum for the discussion of 
global telecommunications problems 
and needs -was achieved. 

The Final Acts of WARC 1979 occu- 
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py more than 1 100 pages, and they will, 
in one way or another, affect all our lives 
in the years ahead. Although they re- 
solve many issues, they do not settle a 
number of problems. More than 80 res- 
ervations in the form of footnotes were 
taken by member states at the Geneva 
meeting. (A reservation is a statement 
by a nation that it does not consider 
itself bound by a decision reached at the 
Conference.) The United States alone 
took five reservations. From an interna- 
tional point of view, such reservations 
are unfortunate because they undermine 
the very rationale for convening the 
WARCs -to produce a single frequen- 
cy- allocation plan to which all ITU 
members subscribe, thereby minimizing 
mutual interference among different 
telecommunication services. 

Unresolved Issues. There were two 
principal areas in which the Conference 
was unable to produce acceptable solu- 
tions: geosynchronous communications 
satellites and international (shortwave) 
broadcasting. Instead, the delegates 
agreed to deal with these two conten- 
tious issues at two limited- agenda meet- 
ings to be held in a few years. 

In the area of geosynchronous satel- 
lites, the dispute revolved around a prio- 
ri planning of operating frequencies and 
orbital positions of geosynchronous sat- 
ellites for the fixed service and direct 
broadcasting. As you might already 
know, if a satellite is placed in a precise 
orbit at approximately 22,300 miles 
(35,888 km) above the equator, its orbi- 
tal velocity matches the rotational veloc- 
ity of the earth. The satellite thus ap- 
pears to hang motionless in the sky 
above a particular position and has a 
line -of -sight view of approximately one - 
half of the earth's surface. A system of 
three such satellites spaced appropriate- 
ly offers coverage of the entire planet. 

These satellites receive signals from 
one earth station and rebroadcast them 
to (usually) many other earth stations. 
Because the satellites appear motionless, 
the earth station antennas can be aimed 
at one of them and left in a fixed posi- 
tion. Today, there are 80 operating sat- 
ellites in geosynchronous orbits. The 
bulk of them (64) handle domestic, in- 
ternational, and military traffic; the rest 
perform scientific, meteorological or ex- 
perimental functions. They use micro- 
wave frequencies above 3 GHz. 

Band Region 1 

TABLE I- AMATEUR AND AMATEUR - 
(Note: For more than one service listed in a given 

Region II Region Ill 

160 meters 1.800.1.810 MHz 
Radiolocation 

1.810-1.850 MHz 
Amateur 

1.850 -2.000 MHz 
Mobile except 
aeronautical 
mobile 

1.800 -1.850 MHz 
Amateur 

1.850 -2.000 MHz 
Amateur; 
Fixed; 
Mobile except 
aeronautical mobile; 
Radiolocation; 
Radionavigation 

1.800 -2.00 MHz 
Amateur; 
Fixed; 
Mobile except 
aeronautical 
mobile; 
Radionavigation; 
Radiolocation 

80 meters 3.500 -3.800 MHz 
Amateur: 
Fixed; 
Mobile except 
aeronautical 
mobile; 

3.800 -3.900 MHz 
Fixed; 
Aeronautical 
mobile or 
land mobile 

3.900 -3.950 MHz 
Aeronautical 
mobile 

3.950 -4.000 MHz 
Fixed; Broadcasting 

3.500 -3.750 MHz 
Amateur 

3.750 -4.000 MHz 
Amateur; 
Fixed; 
Mobile except 
aeronautical 
mobile 

3.500 -3.900 MHz 
Amateur; 
Fixed; 
Mobile 

3.900 -3.950 MHz 
Aeronautical 
mobile; 
Broadcasting 

3.950 -4.000 MHz 
Fixed; 
Broadcasting 

40 meters 7.000-7.100 MHz 
Amateur; 
Amateur -Satellite 

7.100 -7.300 MHz 
Broadcasting 

7.000 -7.100 MHz 
Amateur; 
Amateur -Satellite 

7.100-7.300 MHz 
Amateur 

7.000 -7.100 MHz 
Amateur; 
Amateur - Satellite 

7.100-7.300 MHz 
Broadcasting 

30 meters 10.100 -10.150 MHz 
Fixed; 
Amateur 

10.100 -10.150 MHz 
Fixed; 
Amateur 

10.100 -10.150 MHz 
Fixed; 
Amateur 

20 meters 14.000-14.250 MHz 
Amateur; 
Amateur -Satellite 

14.250 - 14.350 MHz 
Amateur 

14.000 -14.250 MHz 
Amateur; 
Amateur -Satellite 

14.250-14.350 MHz 
Amateur 

14.000 - 14.250 MHz 
Amateur, 
Amateur -Satellite 

14.250- 14.350 MHz 
Amateur 

16 meters 18.068 -18.168 MHz 
Amateur; 
Amateur -Satellite 

18.068 -18.168 MHz 
Amateur; 
Amateur -Satellite 

18.068 -18.168 MHz 
Amateur; 
Amateur -Satellite 

15 meters 21.000- 21.450 MHz 
Amateur; 
Amateur -Satellite 

21.000- 21.450 MHz 
Amateur; 
Amateur -Satellite 

21.000 -21.450 MHz 
Amateur; 
Amateur- Satellite 

12 meters 24.890 -24.990 MHz 
Amateur; 
Amateur -Satellite 

24.890- 24.990 MHz 
Amateur; 
Amateur -Satellite 

24.890 -24.990 MHz 
Amateur; 
Amateur -Satellite 

10 meters 28.0 -29.7 MHz 
Amateur; 
Amateur -Satellite 

28.0-29.7 MHz 
Amateur; 
Amateur -Satellite 

28.0 -29.7 MHz 
Amateur;. 
Amateur -Satellite 

6 meters 50 -54 MHz 
Amateur 

50 -54 MHz 
Amateur 

2 meters 144 -146 MHz 
Amateur; 
Amateur -Satellite 

144-146 MHz 
Amateur; 
Amateur -Satellite 

146 -148 MHz 
Amateur 

144 -146 MHz 
Amateur; 
Amateur -Satellite 

146 -148 MHz 
Amateur; 
Fixed; Mobile 

1 
1,, meters 220 -225 MHz 

Amateur; 
Fixed; 
Mobile; 
Radiolocation 

70 centimeters 420 -430 MHz 
Fixed; 
Mobile except 
mobile radiolocation 

430 -440 MHz 
Amateur; 
Radiolocation 

440 -450 MHz 
Fixed; 
Mobile except 
aeronautical 

420 -430 MHz 
Fixed; 
Mobile except 
mobile radiolocation 

430 -440 MHz 
Radiolocation; 
Amateur 

440 -450 MHz 
Fixed; 
Mobile except 
aeronautical 

420- 430MHz 
Fixed; 
Mobile except 
mobile radiolocation 

430 -440 MHz 
Radiolocation; 
Amateur 

440 -450 MHz 
Fixed; 
Mobile except 
aeronautical 

mobile radiolocation mobile radiolocation mobile radiolocation 
(Note: Many reservations were taken with respect to this band. For example, the 
U.S., Philippines, Jamaica and Australia permit amateur operations from 420 to 
450 MHz.) 

50 centimeters 610 -620 MHz 
Amateur (New Zealand) 

33 centimeters 902 -928 MHz 
Fixed; 
Amateur; 
Mobile except 
aeronautical mobile 
radiolocation 
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SATELLITE ALLOCATIONS 
allocation, the services share it.) 

25 centimeters 1215 -1240 MHz 1215 -1240 MHz 1215 -1240 MHz 
Radiolocation; Radiolocation; Radiolocation; 
Radionavigation - Radionavigation - Radionavigation - 
Satellite Satellite Satellite 

1240 -1260 MHz 1240-1260 MHz 1240 -1260 MHz 
Radiolocation; Radiolocation; Radiolocation; 
Radionavigation - Radionavigation - Radionavigation - 
Satellite; Satellite; Satellite; 
Amateur Amateur Amateur 

1260.1300 MHz 1260 -1300 MHz 1260 -1300 MHz 
Radiolocation; Radiolocation; Radiolocation; 
Amateur Amateur Amateur 

13 centimeters 2300 -2450 MHz 
Fixed; 
Amateur; 
Mobile; 
Radiolocation 

2300 -2450 MHz 
Fixed; 
Mobile; 
Radiolocation; 
Amateur 

2300 -2450 MHz 
Fixed; 
Mobile; 
Radiolocation; 
Amateur 

9 centimeters 3300-3400 MHz 
Radiolocation 

3400-3600 MHz 
Fixed; 
Fixed -Satellite; 
Mobile; 
Radiolocation 

3300 -3400 MHz 
Radiolocation; 
Amateur; 
Fixed; Mobile 

3400-3500 MHz 
Fixed; 
Fixed -Satellite; 
Amateur; 
Mobile; 
Radiolocation 

3300 -3400 MHz 
Radiolocation; 
Amateur 

3400-3500 MHz 
Fixed; 
Fixed -Satellite; 
Amateur; 
Mobile; 
Radiolocation 

5.25 centimeters 5650 -5725 MHz 5650 -5725 MHz 5650 -5725 MHz 
Radiolocation; Radiolocation; Radiolocation; 
Amateur; Amateur; Amateur; 
Space Research Space Research Space Research 

5725 -5850 MHz 5725 -5850 MHz 5725 -5850 MHz 
Fixed -Satellite; Radiolocation; Radiolocation; 
Radiolocation; Amateur Amateur 
Amateur 

5850 -5925 MHz 5850 -5925 MHz 5850 -5925 MHz 
Fixed; Fixed; Fixed; 
Fixed -Satellite; Fixed -Satellite; Fixed -Satellite; 
Mobile Mobile; Mobile; 

Amateur; Radiolocation 
Radiolocation 

3 centimeters 10 -10.45 GHz 
Fixed; Mobile; 
Radiolocation; 
Amateur 

10.45 -10.5 GHz 
Radiolocation; 
Amateur; 
Amateur -Satellite 

10 -10.45 GHz 
Radiolocation; 
Amateur 

10.45 -10.5 GHz 
Radiolocation; 
Amateur; 
Amateur -Satellite 

10 -10.45 GHz 
Fixed; Mobile; 
Radiolocation; 
Amateur 

10.45 -10.5 GHz 
Radiolocation; 
Amateur; 
Amateur- Satellite 

1.25 centimeters 24 -24.05 GHz 
Amateur; 
Amateur -Satellite 

24.05 -24.25 GHz 
Radiolocation; 
Amateur; 
Earth- Exploration- 
Satellite 

24 -24.05 GHz 
Amateur; 
Amateur -Satellite 

24.05 -24.25 GHz 
Radiolocation; 
Amateur; 
Earth- Exploration- 
Satellite 

24 -24.05 GHz 
Amateur; 
Amateur -Satellite 

24.05 -24.25 GHz 
Radiolocation; 
Amateur; 
Earth- Exploration- 
Satellite 

8.4 millimeters 47 -47.2 GHz 
Amateur; 
Amateur -Satellite 

47-47.2 GHz 
Amateur; 
Amateur- Satellite 

47 -47.2 GHz 
Amateur; 
Amateur -Satellite 

3.8 millimeters 75.5 -76 GHz 
Amateur; 
Amateur -Satellite 

76 -81 GHz 
Radiolocation; 
Amateur; 
Amateur -Satellite 

75.5 -76 GHz 
Amateur; 
Amateur -Satellite 

76 -81 GHz 
Radiolocation; 
Amateur; 
Amateur -Satellite 

75.5 -76 GHz 
Amateur; 
Amateur -Satellite 

76 -81 GHz 
Radiolocation; 
Amateur; 
Amateur -Satellite 

2.5 millimeters 119.98. 120.02 GHz 
Earth- Exploration- 
Satellite; Fixed; 
Inter -Satellite; 
Mobile; 
Space Research; 
Amateur 

119.98-120.02 GHz 
Earth- Exploration- 
Satellite; Fixed; 
Inter -Satellite; 
Mobile; 
Space Research; 
Amateur 

119.98 -120.02 GHz 
Earth -Exploration 
Satellite; Fixed; 
Inter -Satellite; 
Mobile; 
Space Research; 
Amateur 

2 millimeters 142 -144 GHz 
Amateur; 
Amateur -Satellite 
144 -149 GHz 
Radiolocation; 
Amateur; 
Amateur -Satellite 

142 -144 GHz 
Amateur; 
Amateur -Satellite 
144 -149 GHz 
Radiolocation; 
Amateur; 
Amateur -Satellite 

142 -144 GHz 
Amateur; 
Amateur -Satellite 
144 -149 GHz 
Radiolocation; 
Amateur; 
Amateur -Satellite 

1.25 millimeters 241 -248 GHz 
Radiolocation; 
Amateur; 
Amateur -Satellite 

248 -250 GHz 
Amateur; 
Amateur -Satellite 

241 -248 GHz 
Radiolocation; 
Amateur; 
Amateur -Satellite 

248 -250 GHz 
Amateur; 
Amateur -Satellite 

241 -248 GHz 
Radiolocation; 
Amateur; 
Amateur -Satellite 

248 -250 GHz 
Amateur; 
Amateur -Satellite 

A study recently conducted for 
NASA concludes that there will be a 
tenfold increase in the demand for geo- 
synchronous satellite communications 
circuits between the years 1982 and 
2000. So a serious overcrowding prob- 
lem is expected to develop. Presently, in 
the arc between the longitudes 4° W 
and 150° W, there are 44 satellites. 
Within five years, it is estimated that 
more than 50 additional satellites will be 
placed into that region of space. Al- 
though the satellites will be many miles 
apart, potential interfetence problems 
arise. Satellites using the same frequen- 
cies must be at least 3 ° to 4 ° (210 to 280 
miles or 338 to 450 km) apart if their 
signals are not to interfere with each 
other. 

There are two ways to minimize inter- 
ference problems. The first is to use 
directional antennas on the satellites to 
confine their radiation into one or more 
beams. The other method is to increase 
the spacing between satellite frequency 
channels. Obviously, satellites already 
in orbit cannot be retrofitted with either 
modification, so these methods will have 
to be applied to future generations of 
satellites. There are problems associated 
with both solutions. Restricting satellite 
radiating beamwidths will mean that 
certain areas will not receive enough sig- 
nal to make an earth station feasible 
there. And increasing channel spacing 
consumes valuable spectrum space. 

To complicate matters, many devel- 
oping nations began to demand that 
some of the desirable remaining slots 
above the equator be reserved for them. 
These positions would be held open until 
they are able to put communications sat- 
ellites of their own into orbit. In con- 
trast, the industrialized nations wanted 
to maintain the present assignment sys- 
tem of first -come, first -served. 

Delegates to WARC were unable to 
come up with an acceptable compro- 
mise. They therefore decided to convene 
a two -stage geosynchronous satellite 
planning conference, which is tentative- 
ly scheduled for 1984 and 1986. The 
purpose of the first meeting is to "decide 
which space services and frequency 
bands should be planned . . . (and 
then) establish the principles, technical 
parameters, and criteria for the plan- 
ning." Actual assignments are to be 
made at the second meeting. 

Another area in which the WARC 
delegates deadlocked was allocation of 
shortwave frequencies to international 
broadcasting. Although there were some 
increases in allocations between 9 and 
22 MHz (more on this later), no addi- 
tional frequencies were allocated in the 
49- and 41 -meter portions of the spec- 
trum. Increased allocations for short- 
wave broadcasting was a top priority of 
the United States, which had proposed 
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an increase of 46% in frequencies as- 
signed to this service. Owing to failure 
of the Conference to allocate considera- 
bly more frequencies to shortwave 
broadcasting than it did, 20 nations took 
exception by way of reservations. 

To prevent this controversy from bog- 
ging down the proceedings, the WARC 
delegates decided to hold another two - 
part limited- agenda meeting. The first 
session will probably be held in 1983, 
with a second about 18 months later. 

The United States delegation stated 
that this country would not abide by the 
WARC shortwave- broadcasting alloca- 
tions if the upcoming conference does 
not expand the 49- and 41 -meter bands. 
What's more, the United States might 
set up broadcasting operations on the 
frequencies in question anyway. Among 
the ITU members that have taken the 
same position are Canada, Israel, Italy, 
the United Kingdom and Vatican City. 

Having examined those questions 
which WARC did not resolve, let's now 
look at the decisions that were reached 
and how they affect those services with 
which we are most familiar- broadcast- 
ing, amateur, and CB radio. 

Amateur and Amateur -Satellite 
Services. Although in this and other 
countries we speak of the "amateur ser- 
vice," the ITU recognizes and allocates 
bands of frequencies to two amateur ser- 
vices -the amateur service and the 
amateur -satellite service. Given this for- 
mal distinction, we will consider sepa- 
rately the more important WARC -79 
decisions affecting these two services. 

In its pre- Conference planning, the 
amateur (terrestrial) service had as its 
goals: the preservations of its existing 
frequency allocations; the allocation of 
three new 1íf bands near 10, 18, and 25 
MHz; and exclusive allocations in some 
bands presently shared with other ser- 
vices. Judged against these goals, ama- 
teur efforts at WARC were highly suc- 
cessful! Working through the Interna- 
tional Amateur Radio Union (IARU), a 
multinational team of amateurs made 
the following gains. 

All of the current amateur bands 
were retained. However, a portion of the 
1200 -MHz band was withdrawn to pro- 
tect a new satellite radionavigation sys- 
tem, and additional sharing with other 
services was introduced in some bands 
above 220 MHz. 
74 

Three new hf bands were allocated: 
10.1 to 10.15 MHz; 
18.068 to 18.168 MHz; 
24.89 to 24.99 MHz. 

The 10 -MHz band is to be shared 
worldwide with the fixed ( "point -to- 
point") service. The 18- and 25 -MHz 
bands are allocated worldwide on an ex- 
clusive basis to the amateur and ama- 
teur- satellite services. Although these 
bands are smaller than those the ama- 
teur community was seeking, and an ex- 
clusive allocation was sought at 10 
MHz, the assignments are considered 
important to the growth of amateur ra- 
dio. Table I summarizes the allocations 
to Region II amateurs (see ITU map). 

Exclusive amateur allocations in the 
1.8- and 3.5 -MHz bands were created 
for amateurs residing in ITU Region II. 
For the first time, amateurs in Region I 

posed by all but one ITU member -only 
Japan supported the U.S. Thus, the pro- 
posal failed. However, a proposal to low- 
er the frequency limit above which no- 
code amateur licenses could be issued 
was approved. Specifically, the frequen- 
cy limit was lowered from 144 MJ-Iz to 
30 MHz. Therefore, no -code licenses in 
the amateur service are still not permit- 
ted below 30 MHz. 

Amateurs everywhere can be proud of 
the fine work performed by the IARU 
team at WARC, and can look forward 
through the remainder of this century to 
a time of growth and unparalleled explo- 
ration in amateur communications. 

Broadcasting. As mentioned earlier, 
a dispute over frequency allocations for 
shortwave broadcasting arose at the 
Conference and could not be resolved. 

TABLE II- SHORTWAVE FREQUENCIES ALLOCATED 
TO INTERNATIONAL BROADCASTING 

Band Present Band 
(MHz) 

Future Band 
(MHz) 

Change 
(MHz) 

49 meters 5.950 -6.200 5.950 -6.200 0 
41 meters 7.100 -7.300 7.100 -7.300 0 
31 meters 9.500 -9.775 9.500 -9.900 +0.125 
25 meters 11.700 -11.975 11.650 -12.050 +0.125 
22 meters 13.600 - 13.800 +0.200 
19 meters 15.100- 15.450 15.100- 15.600 +0.150 
16 meters 17.700 -17.900 17.550-17.900 +0.150 
13 meters 21.450- 21.750 21.450- 21.850 +0.100 
11 meters 25.600 -26.100 25.670 -26.100 -0.070 

were granted an allocation within the 
1.8 -MHz band. Region II amateurs 
gained an allocation from 902 to 928 
MHz, which they will share with the 
fixed, mobile (except aeronautical mo- 
bile) and radiolocation services. 

The amateur -satellite service also tri- 
umphed. Although this service's prima- 
ry goal was to acquire new bands be- 
tween I and 10 GHz, it also sought new 
bands above 40 GHz for its own use and 
use by the amateur service as well. Here, 
again, the goals were met. 

The amateur -satellite service gained 
a number of new bands including: 

1260 to 1270 MHz (uplink only); 
2400 to 2450 MHz; 
3400 to 3410 MHz; 
5650 to 5670 MHz (downlink only); 
5830 to 5850 MHz (uplink only); 
10.45 to 10.5 GHz. 

In addition, both amateur services 
gained 4700 MHz of new, exclusive 
bands and 17,040 MHz of new, shared 
bands above 40 GHz. As a result, ama- 
teur radio is well positioned to explore 
the frontiers of the radio spectrum! 

One nonallocation issue involving the 
amateur service, and one which pro- 
duced a great deal of controversy, was 
the U.S. proposal to delete the Morse - 
proficiency requirement of the amateur 
service. This proposal was strongly op- 

Agreement could not be reached on the 
possible expansion of the 49- and 41- 
meter bands. The upcoming limited - 
agenda conference will hopefully resolve 
this situation. 

In spite of this, the delegates were 
able to agree on the expansion of other 
shortwave broadcasting bands. A total 
of 850 kHz of additional frequencies 
were given to the international broad- 
casting bands between 9 and 22 MHz. 
However, the 11 -meter band was 
trimmed by 70 kHz. Table II summa- 
rizes the changes in allocations for 
shortwave broadcasting. 

A major goal of the United States was 
to increase the size of the mediumwave 
broadcasting band. The U.S. proposed 
to raise the top end of the band from the 
present 1605 kHz to 1860 kHz. Part of 
this increase was to be devoted exclu- 
sively to broadcasting and part to be 
shared with other services. The Final 
Acts of WARC provide for some in- 
crease in the width of the mediumwave 
band, but not as much as the U.S. dele- 
gation sought. Frequencies up to 1625 
kHz will be used exclusively for broad- 
casting, with those from 1625 to 1705 
kHz being shared with other services. In 
this shared subband, broadcasting will 
be the primary user. 

This increase in the mediumwave 
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band does not mean that all of the exist- 
ing MW receivers are now obsolete. 
Broadcasting operations on the newly 
allocated frequencies will not be possible 
before the end of this decade -at the 
earliest. A regional conference to set up 
new mediumwave channels and thus im- 
plement the expansion approved at 
WARC will not take place before 1988. 

Another broadcasting- related issue 
over which concern was expressed at 
Geneva is jamming. This intentional, 
harmful interference with the reception 
of broadcast transmissions is a violation 
of the Torremolinos International Tele- 
communication Convention. Further- 
more, it has been the position of the 
Ford and Carter Administrations that 
jamming is contrary to the letter and 
spirit of the Helsinki Final Act, the Ac- 
cords adopted at the close of the Euro- 
pean Security Conference which guar- 
antee, among other things, the free flow 
of information between peoples whose 
governments have pledged to observe 
that document. 

In spite of this, the broadcasts of 
many nations, including those of the 
United States, are still the targets of 
jamming by governments who want to 
limit their citizens' access to informa- 
tion. Accordingly, the U.S. delegation 
took the opportunity at WARC to make 
a closing protocol statement on the sub- 
ject of jamming. It called attention to 
the jamming problem and to the fact 
that much of this deliberate interference 
is produced by nations which are them- 
selves signatories to the Final Acts of 
the World Administrative Radio Con- 

ference. The U.S. also reserved the right 
to take necessary and appropriate steps 
to protect its broadcasting operations so 
long as this jamming continues. 

Citizens Band (CB) Radio. Since 
Citizens Band is not an ITU- recognized 
radio service, as such, it has not been, 
nor is it now, mentioned anywhere in the 
international Radio Regulations. In the 
U.S., for example, CB is treated as part 
of the mobile service (from a regulatory 
point of view). 

This is not to say that CB- related 
matters were not addressed at WARC. 
Italy proposed an allocation from 26.96 
to 27.28 MHz for a "Non- Professional 
Personal Service." The proposal failed 
to gain acceptance. The Federal Repub- 
lic of Germany, on the other hand, fa- 
vored the use of the band from 928 to 
930 MHz for short -range, low -power 
mobile communications. This idea also 
failed to gather support. Thus, no 
explicit provisions for a personal radio 
service were included in the Final Acts 
of WARC -79. 

The new Table of Frequency Alloca- 
tions, however, contains numerous allo- 
cations to the mobile service. The possi- 
bility exists, therefore, that the U.S. will 
someday assign a mobile allocation to a 
new personal radio service. In fact, a 
band near 900 MHz is currently being 
considered for just such a purpose. 
There are many factors that suggest 
that 900 MHz would be an ideal spot for 
a new, point -to -point personal communi- 
cations band. 

At such frequencies, a large number 

Sunspots in Action 
by Stanley Leinwoll 

Solar Cycle 21 is expected to continue for 
several more months, providing continued 
high -level action in shortwave comunications. 

OR everyone interested in short- 
wave communication, whether they 

are radio amateurs, shortwave listeners, 
or CBers, the big news over the past few 
years has been the dramatic improve- 
ment in radio conditions, particularly on 
the higher frequencies. "Skip" or CB- 
DX has been a relatively frequent occur- 
rence, especially in rural and suburban 
areas. The 10 -, 15 -, and 20 -meter ama- 
teur bands have been open to most parts 
of the world for long periods of time. 

AUGUST 1980 

Also, reception of shortwave signals on 
the 19 -, 16 -, 13 -, and 11 -meter broad- 
casting bands has been better than at 
any time in the past 20 years! 

The significant improvement in short- 
wave conditions, especially on frequen- 
cies above 14 MHz, has been due to 
near - record levels of sunspot activity. In 
this article, we will review the basic rela- 
tionship between solar activity and high - 
frequency radio propagation, follow the 
course of Solar Cycle 21 as it has un- 

of channels could be made available to 
the public. Radio -frequency interfer- 
ence (RFI) to electronic home- enter- 
tainment equipment would be unlikely. 
There would be little temptation for 
operators to use (illegal) high -power 
amplifiers because the nature of radio 
propagation in this portion of the spec- 
trum limits coverage essentially to line - 
of -sight distances -no matter how high 
the transmitter's output power. The use 
of FM would virtually eliminate the 
problems associated with heterodynes 
and ignition noise that currently plague 
CB users. In addition, a new service at 
900 MHz could provide the public with 
selective signaling, telephone intercon- 
nections, and expanded coverage 
through the use of repeaters. 

Whether a frequency band at 900 
MHz is assigned to a new personal radio 
service will depend on the outcome of 
regulatory proceedings being conducted 
by the Federal Communications Com- 
mission. Before a new service is created, 
however, the need for it must be sub- 
stantiated by the public which is to ben- 
efit from it. 

In Conclusion. These, then, are a 
few of the ways in which the Final Acts 
of WARC 1979 will affect users of the 
radio spectrum. In the years to come, 
the growth of the various radio services 
will depend on the foresight of the dele- 
gates who attended the Conference. It 
will also depend on the international 
community's willingness to share that 
vital, natural resource, the radio fre- 
quency spectrum. 

folded to date, and hazard a fey/ predic- 
tions about radio propagation for the 
next few years. Armed with this infor- 
mation, as well as the daily reports of 
sunspot activity broadcast by NBS sta- 
tion WWV, you will be able to plan your 
use of radio frequencies and time for 
maximum communications efficiency. 

Sunspots and Propagation. The re- 
lationship between radio conditions and 
sunspots can be explained by the fact that 
radiation from sunspots influences the 
condition of the ionosphere, the electrif- 
ied region in the earth's upper atmo- 
sphere. The ionosphere is capable of re- 
fracting radio waves in the shortwave 
portion of the spectrum and causing them 
to return to earth at great distances. If it 
were not for the ionosphere, long -dis- 
tance, high- frequency radio communica- 
tion would be impossible. 

The intensity of solar radiation reach- 
ing the upper atmosphere is subject to 
considerable variation. It is obvious that 
such variations occur from day to night, 
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from one season to the next, and one 
geographical location to the next. As a 
result, the range of frequencies the ion- 
osphere can reflect varies diurnally, sea- 
sonally, and geographically. 

In addition, there is another pro- 
foundly important variation -the sun- 
spot cycle. Because sunspots are a pri- 
mary source of ultraviolet radiation, the 
ionosphere's condition will also depend 
to a great extent upon the number of 
sunspots visible on the solar disc at any 
one time. 

No completely satisfactory explana- 
tion of the mechanism that generates 
sunspots and controls their dynamics ex- 
ists. We know, however, from regular 
observation dating back to the Seven- 
teenth Century that the number of spots 
on the solar surface varies in a cyclical 
fashion -from minimum to maximum, 
and back to minimum again, in a period 
of approximately 11 years. In general, it 
takes about four years to go from mini- 
mum to maximum, and seven years 
from maximum back to minimum. 

Solar Observations. Although sun- 
spots have been observed with the naked 
eye for thousands of years, it was not 
until the discovery of the telescope by 
Galileo in 1610 that regular recordkeep- 
ing of sunspot activity began. 

The Federal Observatory in Zurich, 
Switzerland, began publishing sunspot 
numbers on a daily basis in 1849. Short- 
ly thereafter, Hendrick Schwabe discov- 
ered the periodicity of sunspot numbers 
and a uniform method of recording sun- 
spot activity was developed. 

Rudolph Wolf, working in Zurich, 
recognized the importance of recording 
sunspots in accordance with a common 
standard. He was aware that observato- 
ries around the world used telescopes of 
different sizes, and that viewing condi- 
tions varied with geographical location. 
The Wolf sunspot number was based on 
the following equation: R = k (10g + 
J), where R is the relative sunspot num- 
ber; k is a factor which takes into 
account a telescope's size and power, as 
well as location and viewing conditions; 
g is the number of sunspot groups ob- 
served, and f is the total number of sun- 
spots, including those appearing in 
groups. Wolf reasoned that groups of 
sunspots were of more importance as an 
index of solar activity than individual 
spots, and therefore weighted them ac- 
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Fig. 2. Observed and predicted smoothed sunspot numbers for Sunspot Cycle 21. 
Peak of Cycle 21 occurred toward the end of 1979, expected to reach a minimum in 1986. 

cordingly by multiplying the number of 
groups by 10. Relative sunspot number 
R, therefore, is an index of solar activity 
rather than an actual sunspot count. 

Since the relative sunspot number 
varies considerably from day to day, 
scientists have found that by smoothing 
sunspot numbers, a more accurate as- 
sessment of trends can be observed. Sun- 
spot numbers are smoothed by first av- 
eraging all the daily R numbers over a 
one -month period. This yields a mean 
relative sunspot number R. 

It is of interest to note that, after 
nearly a century and a half of publishing 
relative sut.spot numbers, the Swiss 
Federal Observatory in Zurich recently 

announced that this service will be dis- 
continued at the end of 1980. 

Sunspot Effects. Although scien- 
tists do not know precisely what causes 
sunspots, it is currently believed that 
they are generated by powerful magnet- 
ic fields originating deep within the sun. 
However, scientists do not know why the 
postulated magnetic fields near the sun's 
core vary in a cyclical fashion. Magnetic 
fields associated with sunspots tend to 
hold the surrounding particles and gases 
in relatively stable circular motion, in 
contrast to the turbulent movement of 
gases on other parts of the sun's surface. 
As a result, the temperature within a 
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sunspot is lower than the surrounding 
solar areas, making it appear dark rela- 
tive to the rest of the sun. This darkened 
area is the sunspot. 

Sunspots generally appear in groups, 
and range in size from several hundred 
miles in diameter to as much as 80,000 
miles across -large enough to contain 
10 planets the size of the earth laid end 
to end. The sunspots move from east to 
west with the rotation of the solar disc. 
Because the period of the sun's rotation 
is approximately 27 days, a spot which is 
visible coming around the eastern rim of 
the sun remains visible approximately 
13 days before it disappears around the 
western limb of the sun. Sunspots and 
sunspot groups can be short -lived, last- 
ing only a day or so, or they can continue 
in existence for many months, remain- 
ing visible on numerous successive solar 
rotations. It is for this reason that radio 
storms associated with a particular sun- 
spot group sometimes recur at 27 -day 
intervals, coinciding with the rotation of 
the sun. 

Ultraviolet radiation from the sun in- 
fluences the condition of the ionosphere. 
Since sunspots are a primary source of 
ultraviolet radiation, it stands to reason 
that during years of high sunspot activi- 
ty the ionosphere will behave differently 
than during years of very low activity. 
This is demonstrated primarily by the 
ability of the ionosphere to return higher 
frequencies to earth during years of sun- 
spot maxima than during minimum 
years. As a result, during periods of high 
solar activity, frequencies above 14 
MHz are reflected for longer periods of 
time. This is why, over the past several 
years, signal propagation has dramati- 
cally improved in the 10 -meter amateur 
band, 11-meter Citizens Band, and 19 -, 
16 -, 13 -, and 11-meter shortwave broad- 
casting bands. 

The number of spots on the sun has 
reached near - record levels recently. 
Consequently, radio conditions have 
been unusually good at the higher fre- 
quencies. Those who communicate using 
the shortwave portion of the spectrum 
have been particularly interested in pro- 
jecting the levels of solar activity for the 
next several years to determine how long 
these conditions will last. Based on a sta- 
tistical study of past sunspot cycles, we 
can predict with reasonable accuracy 
the number of sunspots that can be ex- 
pected for the remainder of this cycle. 
Before doing so, however, it is desirable 
to review briefly the course of previous 
sunspot cycles, with particular emphasis 
on the last three. 

Sunspot Cycle Behavior. We are 
currently in the 21st recorded sunspot 
cycle. Based on the average of the first 
20 cycles, the following is a summary of 
observed sunspot cycle behavior: 

AUGUST 1980 

The average period of a sunspot 
cycle, from minimum to maximum and 
back to minimum again, is 10.8 years; 

The average period from the be- 
ginning of a cycle (minimum) to maxi- 
mum is a little more than four years; 

The average period from the maxi- 
mum óf a cycle to the minimum is 
approximately 6.7 years. 

Figure 1 is a composite drawing 
showing the average of Cycles 8 through 
20 (total period over which accurate re- 
cords have been kept.) Superimposed on 
this are Cycles 18, 19, and 20. 

Cycle 19 is of special interest because 
it was by far the most intense ever 
observed. This cycle started in April 
1954 with a smoothed sunspot number 
of 3.3. Within 30 months, the smoothed 

number already exceeded the maximum 
of Cycle 3, which had reached a peak of 
159 in 1778, and which had been the 
highest recorded to date. By March 
1958, the smoothed number was 201.3, 
easily the highest maximum on record. 
Conditions during the maximum of Cy- 
cle 19 have become legendary. World- 
wide F -layer ionospheric (sky -wave) 
propagation existed in the 6 -meter ama- 
teur band, and the 20 -meter band was 
open around the clock to most parts of 
the world. During the period 1957 -59, 
TV DX was commonplace via F -layer 
sky -wave propagation on lower vhf 
channels 2, 3, and 4. 

Cycle 20 was more "normal," reach- 
ing a maximum of 111 in November 
1968. However, once the smoothed 
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numbers began to decline, Cycle 20 dis- 
played some unusual characteristics. 
The count remained confined to the vi- 
cinity of 106 for 17 months, from March 
1969 to July 1970. To Cycle 20 belongs 
the distinction of the longest plateau at 
maximum ever observed. Cycle 20 was 
longer (11.5 years) than the average cy- 
cle, and took more time (7.4 years) to go 
from maximum to minimum than the 
average sunspot cycle. 

The Current Cycle. Cycle 21 began 
in June 1976 with a smoothed sunspot 
number of 12.2. Many scientists and 
other observers were fooled by this cy- 
cle, expecting it to be similar in intensity 
to Cycle 20. Some pundits even predict- 
ed a maximum smoothed number below 
100. However, within 27 months of its 
start, the smoothed number had already 
risen above 100; and by October of 1979 
it had already become the second high- 
est cycle on record. 

In Closing. If we consider that the sun 
is four billion years old, and that we 
have been observing sunspots for ap- 
proximately 230 years, it becomes evi- 
dent that we know very little about sun- 
spot cycles. We can, at best, offer an 
educated guess as to where Cycle 21 is 
going based on our very limited experi- 
ence (see Fig. 2). 

It now appears that Cycle 21 peaked 
sometime in late 1979 or early 1980. As 
we have indicated, finding a smoothed 
number centered on a particular month 
requires relative numbers for the six 
months before and six months after, as 
well as the month on which the number 
is centered. As of February 1980, the 
best guess is that the maximum 
smoothed number for Cycle 21 was ap- 
proximately 165 and that it occurred in 
November 1979. It can further be ex- 
pected that smoothed sunspot numbers 
in excess of 100 will continue for at least 
another 18 months. 

As a result, it is expected that the 10- 
meter amateur band will be open during 
daylight hours to many parts of the 
world and that the 20 -meter band will 
be open around the clock from May to 
mid -August in 1980, 1981, and possibly 
into 1982. Sky -wave propagation on the 
Citizens Band will continue during the 
same periods, as well as during the day- 
light hours of the winter months. Be- 
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Photograph of sun during sunspot maximum conditions. 
Four sunspot groups, one of them massive, can be seen. 

cause of high interference levels in ur- 
ban areas, it wii.l be most apparent in 
rural and suburban areas. 

The international shortwave broad- 
casting bands will also provide SWLs 
with excellent listening opportunities. 
The 11 -meter (26 -MHz) band will be 
open at the same times as the Citizens 
Band. The 19 -, 16 -, and 13 -meter bands 
(15, 17, and 21 MHz) will be open for 
relatively long periods, with 15 MHz 
open around the clock during the sum- 
mer months. Thereafter, there will be a 

steady decline in band openings on the 
higher frequencies. 

The impict of solar activity on the 
range of usable frequencies is dramati- 
cally illustrated in Figs. 3 and 4. These 
show predictions of maximum usable 
frequencies for a circuit between the 
east coast of the USA and western Eu- 
rope during the month of December for 
sunspot minimum (smoothed sunspot 
number 1C), and sunspot maximum 

(smoothed sunspot number 165). 
It can be seen that during periods of 

maximum solar activity, the 10 -meter 
amateur band and the 11 -meter 26- 
M Hz broadcast band are open to and 
from Europe during a substantial por- 
tion of the day, and 15 meters is open 
even longer. This compares to no open- 
ings above 15 meters during sunspot 
minimum conditions, with 15 meters 
open for only a very short time. There is 
no CB -DX during minimum conditions, 
either from Europe or over circuits of 
comparable distance, such as between 
the east and west coasts of the US. 

Beyond 1982, therefore, we can ex- 
pect a slow but steady deterioration of 
the usefulness of the frequencies above 
14 MHz. This will apply to shortwave 
listening, amateur radio, and the Citi- 
zens Band. These poorer conditions will 
continue into 1986, when the minimum 
of Cycle 21 is expected, and for at least 
another year or two into Cycle 22. 0 
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TUNE IN 
AMERICA'S 

LAND, SEA AND AIR 
SCANNER. 

The incredible, no- crystal 
Bearcat 220 Scanner tunes in 
all the real excitement of 
AM aircraft communications 
plus FM public service 
frequencies, with shbutton 
ease. 

Now. 
Tune in all the 
real excitement of 
the wild blue yonder, at 
the touch of a button. 

The no-crystal Bearcat 220 
Scanner searches and tunes in aircraft 
communications. Jets at 30,000 feet. All the tense 
towertalk. Everything is pre -programmed in space - 
age memory banks. 

The 7 -band Bearcat 220 Scanner also brings 
home public service frequencies, too. Pre- 
programmed Marine frequencies. Police action. 
Fire calls. Weather warnings. You name it. 

The Bearcat 220 has all the features and 
quality Bearcat Scanners are famous for. Track 
tuning. Decimal display readout. Automatic air- 
craft and marine search. Selective Scan Delay. 
Automatic squelch and lockout Priority. And much, 
much more. 

After all, Bearcat invented Scanning. And well 
stop at nothing to bring you all the excitement- 

sEaRCar. 
2Z0 SCANNER 

of land, sea, and air. The number one way to real excitement. 
Ele j J Copyright 1 980 Electra Company Division of Masco Corp. of Indiana 300 East County Line Road. Cumberland. Ind ana 46229 
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Why Wait for Mail Order Delivery? 
Make The Shack Your Parts Place! 
High Efficiency 

Silicon Solar Cell 

999 Each 

Harness the Power 
of the Sun for 
Battery Chargers, 
Radios, Projects! 

Quality 3" dia. cell delivers 0.45V r<, 

1 Amp in full sunlight. Wire several in 
series parallel for higher voltages 
current. 276 -123 9.99 

PC Board -Making Kit 

+_ 

tif 
Everything 
You Need! 

Two 41/2x3" boards, resist -ink pen, 2 
oz. of solvent, 6 oz. of etchant, layout 
circles and strips, special 1/26" drill bit, 
etching box, instructions. 
276-1576 8 95 

895 

NEW IC Inserter/ 
Extractor Set 

Built -In 
Straightener 

Fast and Easy to Use 
Helps Prevent Damage 

Just rock IC on pin straighten- 
er and tool ejects it, ready for 
socket or board insertion. Ex- 
tractor handles all 8 to 24 -pin 
devices. Both tools easily 
grounded. 276 -1574 .... 6.95 

Compact 
Lever 

Switches 
Low As 

SPST 

Rated 6A (a 125VAC 
Tapered lever for easy 
grip. Solder lugs. With 
mtg. hardware. 
SPST. 275 -257 
DPDT. 275 -259 

2 69 
319 

NEW 
Submini 
6 -Volt Lamps 

99¢ of 
5" Leads 
Hi Brightness 

Super small red incandes- 
cents for model railroads, 
dials, meters. 60 mA al 
6V. 272 -1144. . 6 for 990 

NEW 
Cordless Power 
Wire -Wrapping 
Tool 

2195 Perfect Wraps 
Every Time! 

Makes Faster, More Reliable 
Connections than Soldering! 

Positive indexing assures identical wraps on .025" 
square posts. Unwraps, too! Balanced for comfort and 
built -in stripper /cutter is a real time saver. Durable 
carbon -steel bit. Requires 2 "C" batteries (Radio 
Shack #23 -125 ni -cads recommended) or adapter 
charger. 276 -1571 21.95 
AC AdapterCharger. U.L. listed. 273 -1454 5 95 
14 -Pin Wrapping Sockets. 276 -1993 2 for 1.29 
16 -Pin Wrapping Sockets. 276 -1994 2 for 1.39 
30 -Gauge Kynar Wire for Above. 50 ft. spools. Red, 
278 -501; White. 278-502; or Blue, 278-503 ... 2.39 Each 

CMOS and TTL ICs 
- LoAs w 69c !.r 

Popular Devices 100% Prime 
Pin Outs and Specs Included 

CMOS 
Device Type Cat. No. Each 

4001 276 -2401 .99 
4011 276 -2411 .89 
4013 276 -2413 1.19 
4017 276 -2417 1.99 
4027 276 -2427 1.19 
4511 276 -2447 1.99 
4049 276 -2449 .99 
4050 276 -2450 .99 
4066 276 -2466 1.59 

TTL 
7400 276 -1801 .69 
7402 276 -1811 .79 
7404 276 -1802 .79 
7408 276 -1822 .79 
7447 276 -1805 1.19 
7448 276 -1816 1.29 
7473 276 -1803 .79 
7474 276 -1818 .99 
7475 276 -1806 1.09 
7476 276 -1813 .89 
7490 276 -1808 1.09 
7492 276 -1819 1.19 
74154 276 -1834 1.49 
74192 276 -1831 1.59 
74193 276 -1820 1.49 

100 Coils and Chokes 

Less than 
2e Each! 198 

1211 Pkg. of 100 

Wide assortment may include RF 
and audio chokes, transformers, 
peaking coils. 
273 -1570 Pkg. of 100 1.98 

Mini Flatted 
Lever Switches 
Low 259 
As SPOT 

6A /r 125VAC 
Solder Lugs 

1/2" -long tapered metal lever. 
SPOT. 275 -635 2 59 
DPDT. 275 -636 2 89 

Sound Effects IC 

411 449 
Linear /12L Device 
SN76477. Music, explosions, "gun- 
shots" and more! Built -in preamp for 
line -level output. 28 -pin DIP. With 
data. 276 -1765 4 49 

LOW PRICES AND NEW 
IN STOCK NOW AT OU 

Realistic LIFETIME R Tubes-Sold Only at Radio Shack! 
The Following Popular Tube Types Are 
In Stock at Most Radio Shack Stores 

Tube Type Each 

2AV2 4.19 
3A3/3AW3 5.39 
3CU3A 7.29 
3HM5 /3HA5 5.29 
5G1-18 5.89 
6AQ5A/6HG5 4.99 
6AU6A 4.19 
6BK4C /6EL4A 9.49 
6BL8 /ECF80 4.39 
6BQ5 /EL84 5.49 
6CG7 /6FQ7 3.99 
6CJ3 /6DW4B /6CL3 5.19 
6EA8 4.99 
6GF7A 6.95 
6GH8A 3.89 
6GM6 5.29 
6GY6 /6GX6 4.89 
6HM5 /6HA5 4.89 
6HZ6 4.19 
6JC6 6.69 

Tube Type Each 

6LQ6 /6JE6A 10.95 
6JS6B 9.59 
6KD6 10.95 
6KT8 7,99 
6LB6 9.89 
6L6GC 9.99 
6Z10/6J10 8.99 
8CG7 /8FQ7 3.99 
12AU7A /ECC82 4.19 
12AV6 4.59 
12AX7A/ECC83 4.19 
12BA6 4.59 
12BE6 4.99 
12BY7A/12BV7 4.99 
12GN7A 7.39 
17JZ8 5.69 
33GY7A 8.49 
35W4 3.09 
381-1E7 8.99 
5005 4.19 

ITEMS EVERY DAY! 
STORE NEAR YOU 

Prices may vary at individual stores and dealers 

They Last the Life of Your Set 
or We Replace Them ...FREE! 
(Except for Physical Damage) 
Realistic LIFETIME tubes are a Radio Shack ex- 
clusive, and custom -made to our specifications. 
Because we have the final say on quality control, 
we can offer this unique "no- gimmick" replace- 
ment warranty. 

FREE Testing at Most Stores 

Do your own trouble- 
shooting and save! 
Each tube tester has 
simple 1 -2 -3 instruc- 
tions and our sales- 
people will be glad to 
assist you. 

Over 2000 Types Available! 
If the tubes you need aren't in stock, ask your store 
manager or dealer to special -order them from our 
warehouse. They'll arrive in a few days and we'll 
notify you to pick them up. There's no extra charge 
for this service! 

ftadio J'haeK 
A DIVISION OF TANDY CORPORATION FORT WORTH, TEXAS 76102 

OVER 7000 LOCATIONS IN 40 COUNTRIES 
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eost 
BY SAMI A. SHAKIR 

1§.- terteir 

MORE and more digital tech- 
niques are finding applications 

in formerly exclusive domains of analog 
electronics -tests and measurements, 
communications, and the recording and 
reproduction of speech and music, to 
name a few. One necessary stage in any 
digital system that processes informa- 
tion originating in analog form is the 
analog -to- digital or A/D converter. In 
this article, we will present a low -cost 
A/D converter that you can build using 
readily available parts. The circuit can 
be used to experiment with the conver- 
sion of voltages, currents, and trans - 
duced physical quantities from analog 
into digital form. 

About the Circuit. The A/D con- 
verter circuit, as shown in the schematic, 
employs a 12 -bit CMOS counter and an 
LM3900 quad operational amplifier. 
Each of the op amps in an LM3900 IC 
employs the concept of a "current mir- 
ror" to amplify differential signals. 
They are known as Norton current -dif- 
ferencing amplifiers (CDAs) and are 
shown schematically as containing cur- 
rent sources to distinguish them from 
conventional operational amplifiers. 
Among the advantages of Norton CDAs 
are circuit simplicity, low cost, and the 
requirement of only a single -ended pow- 

This simple, useful circuit 
employs "current mirrors" 

instead of conventional op amps 

er supply from which each amplifier 
sinks a constant current independent of 
the supply voltage. 

Stage ICIA generates a train of 
pulses whose duration is determined by 
the values of R5 and Cl. The frequency 
of the pulse train can be varied by 
adjusting potentiometer R1. Pulses gen- 
erated by ICIA are applied to the nonin- 
verting input of ICI B. This Norton 
CDA is employed as an integrator which 
generates a staircase waveform. The 
staircase increases in amplitude as 
pulses are received from ICIA. It is ap- 
plied to the inverting input of compara- 
tor ICI C. 

The analog input signal is applied to 
the noninverting input of this compara- 
tor. As long as the staircase amplitude is 
less than that of the input signal, the 
output of comparator ICI C remains at 
+V, the positive supply voltage. The 
staircase continues to increase in ampli- 
tude until it just exceeds the input sig- 
nal's amplitude, at which point the dif- 
ferential input current at ICJC becomes 
negative. This causes the output of the 
comparator to go to ground potential, 
and the resulting negative transition is 
capacitively coupled to the inverting in- 
put of comparator ICI D. 

The negative pulse momentarily tog- 
gles the output of IC1 D from its normal 

(ground) state to the positive supply 
voltage. The resulting positive pulse re- 
sets both integrator ICIB and counter 
IC2, causing the output lines of the 
counter and the output of the integrator 
(that is, the staircase waveform) to go to 
ground potential. The process begins all 
over again as new pulses are generated 
by ICIA and applied to the integrator 
and counter. 

In operation, the amplitude of the 
staircase waveform is continuously com- 
pared to the analog input signal. If the 
input is a constant dc level, the staircase 
increases to a certain amplitude during 
each cycle until integrator ICI B is reset 
by ICI D. Similarly, IC2 will count up to 
a certain binary number and then be 
reset. If the input waveform changes 
with time, the amplitude attained by the 
staircase and the magnitude of the bina- 
ry count generated by IC2 just before 
the reset pulse is applied will vary. Ac- 
cordingly, the larger the input signal, 
the greater the amplitude of the stair- 
case and the count at the output lines of 
1C2 at the instant before the reset pulse 
causes the outputs of IC1 B and IC2 to 
go to ground. The smaller the input sig- 
nal, the lower the amplitude of the stair- 
case and count of IC2 at the instant 
before the reset command takes effect. 
The highest count attained by IC2 be- 
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DISCOUNT PRICES 
I Top Quality 

Money -Back Guarantee 
All Factory Prime 

MICROPROCESSOR IC'S 
Z-80 
Z-80A 
808011 

8085A 
Z8001 
Z8002 

895 
1095 

550 
1195 

18900 
13900 

6800 

6802 
6502 
6504 
6505 
2901 

1 5u 
951 

8.95 

MICROPROCESSOR SUPPORT IC'S 
8212 249 Z80-P10 G9` 
8214 390 Z800-P10 8.25 
8216 249 Z80 -CTC 695 
8224 295 Z80A -CTC 8.25 
8226 225 Z80 -DMA 2495 
8228 4 75 Z804-0MA 32 95 
8238 490 280 -510/0 33.95 
3251 595 280A -510/0 3795 
8253 19.50 280-51011 3395 
8255 5 70 Z80Z -S10. 1 37 911 

8257 1950 Z80 -510í2 33 95 
8259 19.50 280A -S1012 3795 
6810 4.75 6860 895 
6820 390 6520 675 
6821 390 6522 97`- 
6850 4 10 6532 1a 
6852 390 6551 1` 

MEMORY RAMS PROMS EPROMS 
21141-450 na 450 2101 -450 ns 1 95 
2114L -200 ns 595 21102 -250 ns 1 15 
4044 -450 ns 425 21 L02 -450 ns 99 
4116 -200 es 795 2111 -450 ns 295 
4116 -150 es 12 95 2112 -450 ns 1 95 
4096 -5 3.50 2147-85 ns 1995 
MCM 6604 AC 350 2708 -450 na 895 
AM 9060 CDC 295 2716 -450 ns 2595 
5101 -3 4.95 2732-450 ns 7995 

SOUND GENERATORS 
SN76477 Complex Sound Generator. 249 
AY -3 -8910 GI Sound Gen /Add 03 00 for manual) 64 Pgs 11 95 

UARTS 
AY- 5 -1013A 3 95 AY- 3- 1015A. 5 10 
AY- 3 -10140 650 TR1602A 35(1 

LIN EAR LM 340T Senes. 115 
LM 301N-8 32 LM 387N-8 99 
LM 301AH 32 LM 393N-8 99 
LM 307N-8 25 LM 3900N-14 58 
LM 307H 25 LM 3909N-8 qn 

LM 308H 75 LM 7390C-14 
LM 311N-8 59 LM 741CN-14.. 

LM 319H 90 LM 747CN-14 
LM 320K Senes 1 35 RC 1556NB-8 1 25 
LM 320T Seres 1 15 LM 4250CH 95 
LM 323K 4 95 CA 3130T 225 
LM 339N-14 98 LM 4136N-14 95 
LM 340K Senes 1 35 LM 3830 125 

SOCKETS 
Low Wire Wrap w3 

Profile Gord Tin 

Low Wire Wrap u3 
Profile Gold Tin 

8 Pin 14 49 29 22 Pin 28 99 69 
14 Pin 16 57 37 22 Pin 16 99 70 
16 Pin 20 61 41 24 Pin 36 110 85 
18 Pin .10 89 59 28 Pin 39 139 110 
20 Pin 28 99 69 40 Pin 55 1 75 1 40 

SPECIALS OF THE MONTH 
While Supply Lasts 

ECL 10146L RAM 102401-29 ns 

AM 3705 PMOS 8 -Ch. Multiplexer 
MM 500H Dual 25 -Bit Shift Register 
TR1671 Asyn (Sync Receiver - Transmitter 
95890 Hi -Speed Div 10,11 Prescaler 
MCT6 Dual Opte Isolator 1500V 
ICL 7107 CPL 3i. -Digd ND Cons LED 
AY -5 -2376 Keyboard Encolder, 88 Keys 
AY -5 -3600 Keyboard Encoder. 90 Keys 
1488 of 1489 Liner DnveriReceiver 
18 -Pin Low Profile Sackers End Stackable 

99 
1150 
1050 
995 

99 

10 

HOW TO ORDER -eav by cnecs <mort cara a C it D Racoon ivv in u 
o - doter by pione ma il Si 00 nunuunt Paces vario rnru Iasi day of ,nver naie 
toorw -S/00 kir the nasi 2 is For salace add 35C is ea anni et For an adn 70C 

Le rn,wd'l le Enteran Ode 10' lm snippmp and nanduis L D D 5741011 85 Guar 
anieed satinlani ai ni ynrr inning parr We resane are nani in Mail mantras vane 
items subieet to print Sale We are not responsible for Typos 
SENO FOR OUR FREE R RER. Conlalrn <Ompiete list of 741500 iO s 

Components 
Express, Inc. 
1380 E. Edinger. Unit PE 

Santa Ana. CA 92705 
(714) 558 -3972 

"Have you kissed your computer 
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A/D con verter 
fore the output lines are reset to zero 
describes the amplitude of the analog in- 
put signal at the instant that comparator 
ICI C changes states. 

Because Norton CDAs are employed, 
only a single -ended power supply is 
needed. National Semiconductor, the 
manufacturer of the LM3900, states in 
its data sheet that a supply delivering 
from +4 to +36 volts can be used to 
power the chip. The power supply rating 

Dl 
IN914 R5 

3.3K 

RI^ 250K 66 

t-+ ICIa 0 y 
- R2 

1.5 M 
R6 

15M 

RB 
5.1K 

project. Also, use the minimum amount 
of heat and solder consistent with the 
formation of good connections. Before 
applying any supply voltages, double 
check your wiring for errors that might 
cause damage to the ICs. 

To calibrate the circuit, connect its 
input to the positive supply voltage. 
Then monitor the output lines of IC2 
and adjust RI for the desired weighting 
factor. This factor n will equal Nc di- 

C2 
.01 pf R7 

IM 

ICI =LM3900 
+4V ç4-V £ 1-15V 

R9 
1.2 K 

D2 
1N914 

R12 
470K 

+V 

14 

I 

RIO 
510K 

RII 
I.2M 

INPUT 

+V 

161 

TCZ 

C D4040 

6 

5 

4 -O 
13 12 
14 

15 r--0 

Schematic of the converter. The Norton CDAs are shown as 
containing current sources to distinguish them from standard op amps. 

PARTS LIST 
C1,C2- 0.01 -µF disc ceramic, silver mica 

or polystyrene capacitor 
C3- 0.1 -µF disc ceramic, silver mica or 

polystyrene capacitor 
D1,D2 -1N914 diode 
IC 1- LM3900 quad Norton CDA 
IC2- CD4040 counter 
R 1- 250,000 -ohm, linear -taper trimmer 

potentiometer 
The following are 174 -watt, 5% tolerance, 

carbon -composition resistors. 
R2,R4 -1.5 megohms 

of the CD4040 CMOS counter is +1 to 
+15 volts. Accordingly, a supply fur- 
nishing a voltage greater than or equal 
to +4 volts and less than or equal to +15 
volts can be used to power the entire cir- 
cuit. Current demand is modest, so eith- 
er a battery or small, well -filtered, line - 
powered supply is suitable. 

Construction. Printed -circuit, point - 
to- point wiring, or wrapped -wire assem- 
bly techniques can be used to reproduce 
the analog -to- digital converter circuit. 
The use of IC sockets is recommended, 
and the standard precautions for the 
handling of CMOS devices should be 
employed with respect to IC2. Be sure to 
observe the polarities and pin basings of 
the semiconductors employed in this 

R3 -3.3 megohms 
R5 -3300 ohms 
R6 -15 megohms 
R7 -1 megohm 
R8 -5100 ohms 
R9 -1200 ohms 
R10-510,000 ohms 
R11-1.2 megohms 
R 12- 470,000 ohms 
Misc.- Printed circuit or perforated board, 

IC sockets, suitable power supply and 
enclosure, hookup wire, hardware, etc. 

vided by + V where + V is the positive 
supply voltage, Nc is the highest count 
attained by IC2 before it is reset, and n 
is the number of counts per volt. 

This low -cost A/D converter can be 
used to gain hands -on experience with 
one type of A/D conversion. It can also 
form the nucleus of some useful proj- 
ects. For instance, a latch, decoder, driv- 
er and display network can be added to 
provide a seven -segment readout of the 
digital numbers generated by IC2. One 
interesting application would be a digi- 
tal current meter that can be made by 
adding such a display network and by 
eliminating RI I. This can then in turn 
be converted into a high- impedance 
(as much as 10 megohms) digital volt- 
meter. 
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jA Low -Cost v4nalog 
cAL1CÍl0 DeJar Line CONCLUDED 

AST month, we introduced the func - 
Ltion and use of audio delay lines - 
analog and digital -in general. We then 
described the circuit for a low -cost analog 
delay line. We continue, now, with the 
power supply circuits that can be used with 
that device and construction information. 

Fig. 3. This full -wave line - 
powered supply furnishes 

+ 12 volts regulated for the 
audio delay circuit. 

The analog delay line project requires 
very little electrical power -12 volts (sin- 
gle- ended) at 20 mA. This modest amount 
of power can be provided by the ac supply 
shown schematically in Fig. 3. It employs a 
center -tapped stepdown transformer, a 
full -wave rectifier, a few capacitors, and a 
12 -volt regulator IC. In mobile and many 
portable applications, however, a source of 
117 -volt sinusoidal ac is not readily avail- 
able. In such situations, the project can be 

PARTS LIST 
DC POWER SUPPLY 

Cl, C5- 0.1 -µF, 50 -V disc ceramic capac- 
itor 

C2- 100 -AF, 16 -V radial -lead electrolytic 
C3- 4.7 -µF, 16 -V radial -lead electrolytic 
C4- 100 -pF, 50 -V disc ceramic capacitor 
D1, D2 -1N914 diode 
D3 -6.2 -volt, 1 -watt zener (1N4735 or 

equivalent) 
F1- I/4-ampere fast -blow fuse 
IC 1 -LM301 AN operational amplifier 
LED 1- Light- emitting diode 
01-2N3906 pnp silicon transistor 
The following are 1/4 -watt, 5 0/0, fixed car- 
bon- composition resistors. 
R1, R7 -510 ohms 
R2, R5- 30,000 ohms 
R3, R4 -10 ohms 
R6- 33,000 ohms 
R8 -1500 ohms 
S1-Dpdt pc -mount push -on /push -off 

switch or spst toggle switch 
Misc.- Printed circuit board, fuse clips, 

strain relief, circuit board standoffs, 
hookup wire, solder, hardware, etc. 

BY JOHN ROBERTS 

DI 
IN4001 

+12V 
T 

CI 
IOOOpF 

+ REGULATED 

C4 
4.7pF 

OGROUND 

C2 
O.IyF 

C3/T\ 
0.1 pF 

D2 
1N4001 

LED I 

RI 
IK 

r 

PARTS 
AC POWER 

Cl- 1000 -AF, 25 -V radial -lead electrolytic 
C2, C3- 0.1 -1./F, 50 -V disc ceramic capac- 

itor 
C4- 4.7 -µF, 16 -V radial -lead electrolytic 
D1, D2 -1 N4001 diode 
F1 -1/4- ampere fast -blow fuse 
ICI -AtA7812UC 12 -volt regulator 
LED1- Light- emitting diode 
R1-1000-ohm, 1i4 -watt, 5°/o fixed carbon - 

composition resistor 

LIST 
SUPPLY 

Sl-Dpdt pc -mount push -on / push -off 
switch or spst toggle switch 

T1 -20 -volt, 250 -mA center- tapped step - 
down transformer (Signal Transformer 
Co. No. ST -4 -20 or equivalent) 

Misc.- Printed circuit board, fuse clips, 
line cord, strain relief, circuit board 
standoffs, hookup wire, solder, etc. 

+12.5 TO 
+30V DC 

OFF 

ON 
SI OFF 

+12V 
REGULATED° 

CI //t¡ 
0.1pFI 1000F 

C2. 1 
GROUNDO 

ON 

RI 
51011 

D3 
1N4735 

R3 
1011 

R2 
30K 

LEDI 

C3 
4.7YF 

ZC1=LM301AN 

Fig. 4. This supply should be used for remote or 
mobile applications when ac -line power is not available. 
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audio delay 
powered by the dc- powered regulated sup- 
ply shown schematically in Fig. 4. This 
supply employs a zener diode as a voltage 
reference for an LM301 op amp which in 
turn governs the operation of a pass tran- 
sistor. This transistor acts as a regulated 
source for the delay circuit. The dc supply 
can be used with an unregulated source 
delivering from + 12.5 to +30 volts dc. 

Construction. The use of printed -cir- 
cuit construction techniques is strongly rec- 

ommended. Full -size etching and drilling 
guides of suitablc pc boards for the main 
delay circuit, the ac supply, and the dc sup- 
ply appear in Figs. 5, 6, and 7, respectively. 
Component placement guides for these 
boards appear in Figs. 8, 9, and 10. The 
main circuit board has been laid out to 
keep power and ground bus runs as short 
and direct as possible, and to prevent ob- 
jectionable leakage of ultrasonic clock en- 
ergy into the audio-frequency signal path. 

Sockets or Molex Soldercons should be 

84 

Fig. 6. Etching and drilling 
guide for the ac power- supply 
printed- circuit board. 

Fig. 5. Full -size etching and 
drilling guide for the main 
printed- circuit board. 

used when mounting ICs on the main cir- 
cuit board, especially for 1C3-any device 
costing that much deserves special han- 
dling. When mounting semiconductors and 
electrolytic capacitors, be sure to observe 
polarity and pin basing. Use the minimum 
amount of heat and solder consistent with 
the formation of good solder joints. Those 
components mounted off the board can be 
connected to it by means of suitable 
lengths of stranded, insulated hookup wire. 

When assembly of the circuit boards is 

o o 

Fig. 7. Etching and drilling 
guide for the dc power- supply 
printed- circuit board. 

POPULAR ELECTRONICS 
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complete, carefully inspect them for cold 
solder joints, solder bridges between adja- 
cent foils, reversed polarities, etc. Then in- 
terconnect the main board with the power 
supply board that has been assembled, us- 
ing short lengths of stranded, insulated 
hookup wire. Finally, mount the boards 
and other components in a suitable enclo- 
sure, with spacers to insulate the boards 
from the metallic surfaces of the cabinet. 

Adding It to Your System. Use 

GROUND 

shielded audio patch cords of appropriate 
lengths to interconnect the project with 
your existing audio system. The main ster- 
eo channels should be tapped at some point 
at which the signals are at line level. If the 
signals are tapped at the output of the 
preamplifier, the project's output level po- 

tentiometer can be used as a front -to-back 
balance control. If the signals are tapped 
before the preamplifier's volume control, 
the project's output level potentiometer 
will have to be readjusted every time the 

level of the front channels is changed. 
A single channel of delayed audio infor- 

mation calls for a monophonic power am- 
plifier and one speaker system. However, 
the author's prototype includes two output 
jacks wired in parallel so that both chan- 
nels of a stereo amplifier can be driven by 

the same signal if desired. The rear -chan- 
nel amplifier can have a power rating as 

low as one fourth of that of the front -chan- 
nel amplifier. Excellent performance has 
been obtained with as little as 20 watts of 

R3 

MIN MAX 

DELAY 
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0 

R36 R39 

MIN MAX DELAYED DIRECT 
REDELAY PAN 

Fig. 8. Component placement guide for the audio delay line's main pc board. 

e 

+12 VOLTS 
REGULATED 

Fig. 9. Component placement 
guide for the ac 

power -supply of the project. 

Fig. 10. Component placement guide 
for the dc- powered regulated 

supply for the audio delay line. 

+12 VOLTS 
REGULATED 

12.5 TO 
30 VOLTS 
DC 

R29 SAD 

R4I 

MIN MAX 
OUTPUT LEVEL 

e 
o 

0 

ED 

www.americanradiohistory.com

www.americanradiohistory.com


FP? 
"RATED NO.1 FOR 

SERVICE & RELIABILITY" 

THIS MONTH'S 
SUPER SPECIALS! 

CAR STEREO 
M 10f11E PIONEER- continued 
fw7l GM-12 6 walü/ch.l 18.90 

CASSETTE IN-DASH W/RADIO eM4o12owats¡eh.) 0990 
KP-1500 ... .. .. 89.9p 

GM120160 wats/ch.) ..... 109.90 
KP.2500... .. ID4.90 

CD.S(7dandequalixr) 
. 89.90 

CD-7 (7-band towline') 124 90 KP-4500 ... 11990 
127,90 

KF -8500 142.90 
KE -2100. 174.90 

KE- 3000.... .209.90 
KE -5000 29 90 
KP350forein can ) 12990 
KP -4002 (foreign ten) 14430 
6E -2002 (foreign can) . 109.90 
6E-2002 

(requires 
cars). .. 20990 

KPX -9300 (requires amp) .. 159.90 
KPX.95lX1 (requires amp) ... 179.90 
CASSETTE UNDERDASH 
KE 271 .69.90 
KP.373 .... .. .84.90 
10.575 
KP -250 .. 
KP -500 
KP-66G (requires amp( 
KP -77G (requires amp/ 104.90 
KF-88G (requires amp) . 99.90 
KPX-600 (requires amp) 12490 
KP -307G (requires amp) 144.90 
CAR SPEAKERS 
05.02 26.90 /pr. 
TS -T3 3490 /pr. 
TS -121 34.90/pr. 
76.107 37.90/Pr. 
19-167 49.90/Pr, 
TS -168 84.90/p6 
T5-411 47.90/pr. 
15-695 89.90/P, 

25 -X6 69.90 /pr, 
TS .2(9 129,90/91. 
POWER AMPS /EQUALIZERS 
0P -320 (20 oasts /ch.) 54.90 
AD-360 (70 watts /eh.) 11990 
AD -30 (30 watK /ch. equalizer) 8091 
A0 -10 100 oasts /ch eouarre0144 91 

.. 104.90 
129.90 C 
7990 

JENSEN 
CAR SPEAKLRti 
1001 (6a9 separates. 94 sr) pr 
1065 (679 tria. -50 warts/ 

. 62.50,pr 
033 (6.9 teas II -100 w.), 79.50,rpr. 

1101 (4510 Iras -45 watts) 62.50 /pr. 
1130 (4.10 trias II -50 se.). 79.50/pr 
1174 (5Yir tria. -50 watts) 

. . 62.50 /pr 
1124 (5'% tries II -75 watts) 79.50/pr 
1069 )669 coo-45 watts) 40.50 /pr 
1037 (6.9 coax 11 -90 w) 59.90/Pr 
1077 (5% coax-45 waste ).. 41.50 /Pr 
1041 (5%coax II -75 watts) 49.50/pr 

SANYO 
ASSETTE IN -DASH W /RADIO 
ET -14900 .13990 
F0.1498 259.90 
FT-646 . 154 90 
FT -14902 164.90 
FT -1495 169 9 

549 
FTC4.. /v190 
FTC -6. -. .. -1 Al 
FTC- 999, 

CASSETTE UNDERDASH 
FT606 
FT -1400 9 s 

WE ALSO CARRY THE 
FULL LINE OF CAR 
STEREO BY:GRUNOIG, 
MITSUBUSHI,CONCORD, 
PANASONIC,MARANTZ, 
BLAUPUNKT,FOSGATE. 
AUOIOVOX,CRAIG,ANO 
SONY-SEND FOR CATALOG 

BLANK TAPES 
CASSETTE TAPES 

AMPEX Grand Mauer I or 11 C -90 2 99 TDK AD Có0. 
BASF pro I, 11 or III C-90 2.99 TDK ADC-90.. 
FUJI FX I or II C-90 299 TDK SA CÓ0 .. 2'r 
SCOTCH Low Noise C- 9031pack 599 TOO SA C -90 2.99 
SONY LNX C -90. 1.64 TDK RA C.60 (metal). 6.29 Sony FeCr C -90 3.25 MAXELL UD, 00X1 1611 C-90. TDK D Có0 .. 1.19 ... . too low to adreoisr TDK D C.90 .. 1.68 call or write for prices 
REEL -TO -REEL TAPES 

SCOTCH Muter (180D n.l _ 599 VIDEO TAPES 
SCOTCH 207 (1800 ft.) . 5.19 ALL BETA L.500 1191 MAXELL LID 3590 (1800 It.) -.5.49 ALL BETA L.750 1591 TDK L-14001180011.1 5 22 ALL 6396 T -120.. 14.91 

VIDEO TAPES 
wE CARRY AMPEX,...FUJI, /VC, NOXELL PANASONIC. MEMOREX, TDK, 

NY SCOTCH,SO, RCA 
WE ALSO STOCK VIDEO RECORDERS ANO HOME VIDEO MOVIES 

MINIMUM ORDER 12 TAPES 100 %GUARANTEED 

CARTRIDGES 
audio -technica 

114SA 4v95 ISnPaiV 
51-12SA 39.95 V15 Noel!! 
rl In 1295 M97HE. .. 

STANTON M95 HE . .. . 

M91 ED 
M44 

El 
E81EEI 
680 EE 
500 E 

E]NPIFE 
2000 
0700 
:0I00 L/111 

UN 9 

1995 
59 95 

.499 

® PICKERING 
55V/4000 

4995 X56!5000 
29 so X 315!`50 

69.95 

ACCESSORIES 
OISCwASHER 

III 411PHUAI S 

495 L Koss H6%lC 
KosKIO 

I 02/1517SILR LEIiE dei.. 
al BOX IM 8 n.l, 

01 \M005 I511i, -, 

1ryICA ATH-1 
205 

RECORDS 
ALL ROCK, JAZZ & CLASSICAL 
All 7.98 List $4.99 
All 8.98 List $5.49 
All 9.98 List ..... - . $5.99 

.506 additional for cassette or 8 -track 
MINIMUM ORDER: 5 records or tapes 

WE STOCK ALL MAJOR LABELS 
140W TO ORDER: For shipment within 48 hours. send money 
order or certified check. Two weeks delay on personal checks. 
Ruse add 53.50 per order for shippinq & handling (55.50 for 
orders ouöde U.S.I. N.Y.S. residents add tax. No C D. D.'e. 
All merchandise 100% guaranteed, !mend new & factory fresh. 

N ? f 
33 PARK ROW, DEPT. PE, NEW YORK, N.Y. 10038 

ORDER 7011 FREE (8001 221$180 
ALL OTHER MATTERS: CALL (212) 732 -8600 

CALL OR WRITE FOR FREE 16O-PAGE CATAL 
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audio delay 

rated amplifier power for the rear channel. 
Similarly, the speaker system associated 

with the rear channel need not be as 
sophisticated as those used in the main 
(front) stereo channels. Deep bass response 
and an extended high end are simply not 
needed. A speaker system with clean mid- 
range response and a power- handling ca- 
pacity compatible with the rear- channel 
amplifier output power will suffice. 

There are no "correct" delay -unit con- 
trol settings. These adjustments should be 
guided by the type of music being repro- 
duced and the personal taste of the listener. 
Also, the amount of reverberation that will 
have to be introduced to achieve a desired 
effect will depend on the individual record- 
ing of a given piece of music. 

Two discrete delay channels can share a 
common enclosure and power supply. 
Such a configuration is available in kit 
form and can be connected to the main 
stereo channels in such a way that monau- 
ral addition or subtraction will not take 
place. If desired, one clock can be used to 
drive both stereo delay lines so that the 
delay times track each other. A richer 
sound may result if each channel has an 
independent, adjustable clock. 

In Conclusion. Psychoacoustics is still 
as much an art as a science, and remains a 
fertile field for experimentation. The ana- 
log delay line that has been presented here 
is designed with the adventurous, inquisi- 
tive audiophile in mind. It is therefore well 
suited for those readers who want to exper- 
iment with time -delay techniques. 0 

KIT AND PARTS AVAILABILITY 

The following are available from Phoenix 
Systems, 375 Springhill Road, Monroe, 
CT 06468: complete kit of parts including 
enclosure for a single -channel, dc -pow- 
ered delay line, No. P- 25 -DLC, for $145; 
complete kit of parts including enclosure 
for a single -channel, ac- powered delay 
line, No. P- 25 -DL, for $150; complete kit 
of parts including enclosure for a two - 
channel, ac- or dc- powered (specify) de- 
lay line, No. P- 25 -SDL, for $250. The fol- 
lowing are also available separately: 
SAD -4096 bucket -brigade analog shift 
register IC, No. P- SAD -4096, for $50.00; 
etched and drilled main printed circuit 
board, No. P- 25 -DB, for $8.00; NE57ON 
compander IC, No. P- NE570N, for $7.50; 
Signal Transformer Co. No. ST -4 -20 
step -down transformer, No. P -94 -T, for 
$6.50; etched and drilled ac power sup- 
ply circuit board, No. P- 25 -PSB, for 
$4.00; etched and drilled dc power sup- 
ply circuit board, No. P -25 -PSBC, for 
$4.00; TL074CN high -performance quad 
BiFET operational amplifier, No. P- 
TL074CN, for $2.50; zA7812UC 12 -volt 
regulator IC, No. P- 7812UC, for $1.50; 
100,000 -ohm, linear- taper, pc -mount po- 
tentiometer, No. P- 100KB, for $1.00; 
10,000 -ohm, linear- taper, pc -mount po- 
tentiometer, No. P -10KB, for $1.00; dpdt 
push -on /push -off pc -mount switch, No. 
P -2PDT, for $1.00. Add $1 handling 
charge for orders less than $10. All 
items postpaid within the continental 
U.S. COD orders subject to $2 sur- 
charge. Connecticut residents, add state 
sales tax. 

Exterior and internal views of the author's prototype. 
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BY WILLIAM KRAENGEL 

AUTO -WIPER, an add -on inter- 
mittent windshield -wiper control- 

ler, evolved as a solution to the short- 
comings of conventional controllers. 
Built around the ubiquitous 555 timer 
and a handful of discrete components. it 
offers some unusual features not found 
in most commercial systems. 

Conventional SCR controllers use the 
wiper motor internal cam switch to com- 
mute (turn off) the SCR as the wiper 
motor cam rotates out of its detent. The 
electrical power to complete the wipe cy- 
cle flows through the cam park switch 
and the wiper switch until the cam once 
more rotates into detent interrupting the 
power flow to the motor. After a pause, 
the SCR is again pulsed "on" to repeat 
its single cycle. This approach to control 

AUGUST 1980 

Novel circuit 
provides 
variable 
on and off time 
for windshield 
wipers 

is called open -loop (no feedback), sin- 
gle -cycle operation. 

In most SCR wiper controllers, the 
system continues to operate as long as 
the wiper switch is turned on and power 
is applied to the circuit. And, although 
most can be slowed down (for a very 
light rain), many cannot be made to au- 
tomatically perform one "pass" and 
then "pause" for any appreciable 
amount of time. To create such a pause 
requires operation of the wiper switch. 
This may mean that the wipers stop at 
any place along the wiper arc and at the 
park position (where they do not hinder 
the drivers vision) only fortuitously. 

Most modern wiper systems use dy- 
namic braking to stop the wipers at the 
park position. To interface to these sys- 
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windshield wiper 

tems, the SCR controllers usually re- 
quire additional relay switching, or the 
dismantling of the dynamic braking fea- 
ture, both undesirable alternatives. 

Auto -Wiper is designed to work with 
a modern wiper system through a simple 
interface. Bipolar power transistors 
eliminate the SCR and its need for ex- 
ternal commutation, while providing the 
dynamic braking essential for proper 
wiper action. As shown in Fig. 1, by 
means of a pulse generated by the cam 
switch once each cycle, synchronization 
between Auto -Wiper and the windshield 
wipers is maintained. Furthermore, 
these feedback pulses allow varying the 
number of wipes between pauses to one, 
two, three, or more without resetting the 
PAUSE control. 

How It Works. As shown in Fig. 2, 
the 555 timer, ICI, configured as a 
gated astable multivibrator with inde- 
pendently adjustable "on" and "off" 
times, derives its feedback from the volt- 
age across the wipei motor. This volt- 
age, governed by the park switch, pulses 
in synchronization with the wiper 
blades. Hence, the timer is controlled by 
the wipers themselves in addition to its 
"on" (WIPES, RI) and "off" (PAUSE, R3) 
time constants. 

When SI (part of RI) is first closed, 
low voltage on pin 2 of ICI triggers the 
timer into its "on" state. Darlington 
power transistor Q2 is cut -off but Ql is 

+ 12V 

OFFS TON 

POWER 
CONTROL 
SWITCHER 

WIPER 
MOTOR 

WIPES 

_ -- PULSED 
FEEDBACK 

Fig. 1. The timer controls the number 
of wipes, and the length of pause time 
between sets of wipes. 

PARTS LIST 

C1- 8.2 -uF, 50 -V, 10% solid tantalum ca- 
pacitor (Sprague Q -Line #QDT1 -61) 

C2- 0.01 -µF, 50 -V disc ceramic capacitor 
C3,C5,C7- 0.1 -µF, 50 -V disc ceramic ca- 

pacitor 
C4,C6,C8,C9- 10 -µF, 35 -V upright (radial 

lead) electrolytic 
Dl ,D2,D3 -1 N914 or similar diode 
D4 -1 N4001 or similar diode 
IC1 -SE555 or MC1455 timer 
Q1-2N6384 or MJ1000 transistor 
Q2- 2N6649 or MJ900 transistor 
R1- 1-megohm linear -taper potentiometer 

with push -pull switch (Mallory PP16L or 
similar) 

R2- 33,000 -ohm, t /4 -W, 10% resistor 
R3- 10- megohm linear -taper potentiometer 
R4- 1000-ohm, 1/4 -W, 10% resistor 
R5,R6- 120-ohm, 1 /4 -W, 10% resistor 
Misc. -Heat sink (2) (RCA SK- KH3423 or 

similar), plastic case (Radio Shack 270- 
233 or similar), 1 -inch diam. knob (2), pc 
board, IC socket or socket pins (option- 
al), 6- ampere in -line fuse (see text). 

Note: The following is available from CM 
Circuits, 22 Maple Ave., Lackawanna, 
NY 14218: etched and drilled glass - 
epoxy pc board for $4.25 plus $.50 
postage and handling. Residents of 
New York state, add sales tax. 

+12v 

C3 
.IyF 

WIPER 
FUSE 

IO 
4 

yF 

WIPER 
SWITCH 

il 

HI 

OFF, 

CO C6 
.IyF IOyF 

_ D4 

TIyF IOyF 

1, 

D2 

R2 
33K 

RI 
IM 

WIPES 

... 1... 1 

R4 
K 

R3 
10M 

PAUSE 

BREAK 

CAM 

O 
BRAKE /PARK RUN 

WIPER MOTOR 

1 

Fig. 2. The Auto -Wiper connects between the wiper switch and wiper motor after one lead is broken. 
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RI 
(WITH SI) 

I C5 04 CI3 I 
I 

It 
CI+ 

C2 

-DD33- 

ICI 

I8 CI7 C8 -R6- 
+1 - RS- 

+\ / 
C9 

SUPPORT 
(SEE FIG. 4) 

Fig. 3. The two transistors are mounted off the pc board 
with interconnections via the numbered pads. 

turned on, allowing power to flow to the 
wiper motor. Power is also supplied to 
the motor through the internal diode of 
Q2 as the park switch cam rotates out of 
detent. The feedback voltage across the 
motor charges CI through WIPES control 
Rl until the voltage across CI is 
clamped by D3 just above the upper 
threshold of ICI. 

As the voltage on CI rises above the 
upper threshold of ICI, the timer turns 
"off", turning Q2 on while cutting off 
Ql. The wiper motor, still powered 
through the internal diode of Q2, contin- 
ues to operate until the park switch cam 
once more rotates into detent. The result 
is that the feedback voltage remains 
"high ", thus preventing the discharge of 

FRONT PANEL 

CI until the cam rotates into detent. 
When this occurs, Cl is freed to dis- 
charge through PAUSE control R3 to- 
ward the zero feedback voltage across 
the wiper motor. The voltage on CI falls 
until it crosses the lower threshold of 
ICI, triggering it "on" to start the cycle 
over again. Also, as the cam rotates into 
detent, the wiper motor's windings are 
shorted to ground through the WIPER 

switch and Q2. The resulting dynamic 
braking halts the wiper blades in their 
proper park position. 

During the interval in which Cl is 

charging through RI, the park switch 
cam is free to make more than one revo- 
lution. Thus, time constant R/ CI can be 
varied to allow 1, 2, 3 or more revolu- 

CONTROL NUT 

/ 
PC BOARD FOIL SIDE 

NNW 

Fig. 4. How potentiometers are wired to board 
to provide support when mounted in case. 

BARE BUS WIRE 
LOOPED AROUND 
CONTROL BUSHING 
SOLDERED TO 
PC BOARD 

tions of the cam before the voltage on 
CI reaches the upper threshold of ICI. 
Similarly, as CI is discharged through 
PAUSE control R3 toward the lower 
threshold of ICI, time constant R3CI 
varies the discharge time from zero to 
60 seconds. 

Construction. While there is nothing 
critical about the layout, construction is 
greatly facilitated if the pc board shown 
in Fig. 3 is used. The pc board is held in 
place by controls Rl and R3 which are 
fastened to the front panel of a small 
plastic case. If SI is attached to RI, it 
mounts through a suitable hole in the pc 
board. The controls are mounted to the 
board with short wire extensions from 
the terminals to the pertinent pc pads 
and with the bus wire straps shown in 
Fig. 4. The part specified for RI has a 
push -pull switch. Using this type of 
switch allows turning the Auto -Wiper 
on and off without changing the setting 
of Rl. 

It is suggested that a premium 18 -volt 
555 timer, such as an SE555 or 
MC1455 (RCA SK3564 or equal) be 
used rather than an ordinary 16 -volt 
version since automobile primary volt- 
ages commonly exceed 15 volts. Transis- 
tors QI and Q2 are mounted on the rear 
of the case on individual heat sinks. If 
the heat sinks cannot be insulated from 
each other and /or ground, each transis- 
tor must be insulated from its heat sink. 

Use 16 -gauge or heavier wire from pc 
pads 0 -4, 6,7 and 9 to the transistor col- 
lectors and emitters and to the wiper 
connections and automobile frame. If 
there is no separate fuse or circuit 
breaker for the wiper circuit, add a 6- 
ampere in -line fuse and holder to the SI 
input circuit. 

Operation. To start a wipe cycle, it is 
only necessary to pulse QI long enough 
for the park switch cam to rotate out of 
detent. Therefore, it is only necessary to 
advance the WIPES control clockwise un- 
til the desired number of wipes are reli- 
ably swept. Erratic operation may occur 
if the control is turned beyond this op- 
timum point. When decreasing the num- 
ber of wipes, always retard the WIPES 

control to less than the number of wipes 
you want, then advance it as above. Any 
desired pause, up to 60 seconds, is sim- 
ply set by the PAUSE control. 

When first turned on, the initial wipe 
duration will be somewhat longer than 
set by the WIPES control. This is caused 
by Cl charging from zero volts rather 
than from the lower threshold voltage of 
ICI as in subsequent cycles. A useful 
purpose is served, however, in that the 
windshield is sure to be wiped clean at 
the start. The original wiper switch is 
normally not used, but can at any time 
override Auto -Wiper. 
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McIntosh 
"A Technological 

Masterpiece..." 

Mclrtosh C 32 

"More Than a Preamplifier" 

McIntosh has ieceived peerless ac- 

claim from prominent product 
testing laboratories and outstand- 
ing internatior al recognition! You 

can learn why the "more than a 

preamplifier" C 32 has been 

selected for these unique honors. 

Send us your name and address 

and we'll sen j you the complete 

product reviews and data on all 

McIntosh products, copies of the 

international awards, and a North 

American FM directory. You will 

understand why McIntosh product 

research and development always 

has the appearance and tech- 

nological look to the future. 

Keep up to date. 

Send now - - - 

McIntosh Laboratory Inc. 
Box 96 East Side Station 
Binghamton, NY 13904 

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. 

CIRCLE NO. 47 ON FREE INFORMATION CARD 

Hobby Scene/ 

Attaching Leads to Solar Cells 
Q. I recently responded to an advertise- 
ment in your magazine and purchased 
some solar discs. What did I get? Solar 
discs! Period! They have no leads con- 
nected to them and were accompanied by 
no instructions as to how connections 
should be made to them. Can you tell me 
how to attach leads to these solar 
cells? -Jim Brown, Katonah, N.Y. 

A. Columnist and avid photovoltaic -cell 
experimenter Forrest Mims has on sev- 
eral occasions discussed how to work 
with these silicon marvels. I will quote 
from his March 1979 Experimenter's 
Corner entitled Eavesdropping on 
Light. "For very low light levels, I've 
found that a large -area silicon solar cell 
works best. However, this type of cell is 
easily broken, so you will need to attach 
the cell you select to a rigid substrate of 
plastic, metal or wood. A few drops of 
cement will secure it in place. . . 

"Most inexpensive, large -area silicon 
solar cells available on the surplus mar- 
ket are not supplied with connection 
leads. It is very important to use care 
when soldering connection leads to these 
cells because improper soldering proce- 
dures will cause the fragile electrodes to 
peel away from the cell. 

"The thin upper electrode is more dif- 
ficult to solder than the large electrode 
that covers the entire bottom of the cell. 
For best results, heat a portion of the 
upper electrode near the corner of the 
cell if it is rectangular or near the perim- 

By John McVeigh, Technical Editor 

eter of the cell if it is circular. Apply 
heat for only a few seconds with a low - 
power iron and then apply a small 
amount of solder. Next, remove 1 /8" (3.2 
mm) of insulation from one end of a 
length of Wire -Wrap wire and place the 
exposed conductor along the electrode 
adjacent to the solder. Reheat the solder 
for a moment. It will suddenly flow over 
and around the wire to provide a perfect 
solder connection. Use this same proce- 
dure to solder a wire to the cell's bottom 
electrode. 

"You will have to provide a means for 
protecting the wire leads after the cell is 
mounted on a card or in a tube. I prefer 
to attach a shielded phono cable to the 
card or tube and then solder the cell's 
leads to the cable. This prevents the 
leads attached to the cell from being 
broken by a sudden jerk. The shielded 
cable reduces unwanted noise from 
nearby ac power lines and other 
sources." 

Forrest was concerned about noise be- 
cause he was using the cells to transduce 
an amplitude- modulated light wave into 
a time -varying voltage that could be am- 
plified and converted to audible sound 
waves. If you intend to use your cells 
simply for power generation, shielded 
cable is not needed. You should, howev- 
er, solder the leads to lamp cord or simi- 
lar two- conductor parallel cable and se- 
cure this cable to the mounting structure 
to avoid subjecting the leads and cell 
electrodes to physical stress. 

Mysterious Tone Sequence 
Q. I have been picking up a strange signal 
on approximately 172 MHz, and I would 
like to know exactly what it is. The de- 
modulated signal consists of a sequence 
of several (usually three) tones that is 
repeated for approximately five minutes. 
I usually receive the signal at 30 to 35 
minutes past the hour. It is frequency 
modulated and its strength is fair to 
good. I thought it might be coming from 
a satellite, but have checked with NASA, 
which says that it doesn't have any satel- 
lites operating on this frequency. Any in- 
formation that you could provide would 
be helpful. -Gary Edwards, Bryson 
City, N.C. 

A. I have had a similar experience that 
might shed some light on this. At home I 
have a vhf -FM amateur transceiver that 
is periodically overloaded by one of two 
recurrent signals. One is modulated by a 
"bleep- bleep" sequence of two tones and 
the other a raucous buzz. With the help 

of a fellow amateur who lives a few 
blocks away and who owns a synthesized 
scanner, I was able to determine that 
these signals are transmitted on 152.2 
and 152.8 MHz. Their strengths are 
such that the transmitters must be eith- 
er fairly close or high -powered. It seems 
that these signals are used for paging (a 
nearby hospital makes this likely), for 
telemetry, remote appliance actuation, 
or some similar application. I suggest 
that the signals you are receiving are of 
a similar nature. Tone- encoded paging, 
control and telemetry systems are corn - 
monly found in the vhf region. 

Have a problem or question in circuitry. compo- 
nents, parts availability, etc/ Send it to the Hobby 
Scene Editor, POPULAR ELECTRONICS, One Park 
Ave., New York, N.Y. 10016. Though all letters can't 
be answered individually. those with wide interest 
will be published. 
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If THERE'S A MAXELL CASSETTE 
IN THIS CAR AND IT DOESN'T WORK, 
WE'LL REPLACE It 

If you own a car stereo, you've probably already discovered that many 
cassette tapes don't last as long in your car as they do in your living room. 

Conditions like heat, cold, humidity, and even potholes can contribute to 
a cassette's premature demise. 

At Maxell, our cassette shells are built to standards that are as much as 
60% higher than the industry calls for. Which is why we can offer you the 
best guarantee in the industry. An unconditional lifetime warranty. 

So if you'd like better mileage out of your 
cassette to try Maxell. Eve after 100,000 miles tape, 
on the road, it'll run like new. 

If only they made cars this well. 

Moxell Corporation of Aroenca, 60 Oxford Drive. Moonachie, N 07074. 
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rip :Experimenter's y Corner 

The Digital Phase -Locked Loop (Part 2) 

IN 
LAST month's column, we introduced one of the most 

versatile MSI (medium -scale- integration) CMOS chips 
available, the 4046 micropower phase -locked loop (PLL). We 
also experimented with several application circuits, all of 
which used only the vco (voltage controlled oscillator) section 
of the 4046. 

In this final installment on the 4046, we'll experiment with 
several applications that use the 4046 in its closed -loop or 
PLL mode. To refresh your memory about how the 4046 
works, you might want to scan Part 1 before reading on since 
we'll be using several terms which apply exclusively to phase - 
locked loops. 

The first circuit to be described, a PLL lock indicator, has 
no use on its own. Be sure to study it, though, since it serves a 
very important function when connected to a 4046. You can 
assemble it on a corner of a breadboard, and it will then be 
available should you want to connect it to the 4046 circuit 
with which you are experimenting. 

PLL Lock Indicator. It's often difficult to determine 
whether or not a PLL is out of lock, particularly if a scope is 
not available. RCA application note ICAN -6101 recom- 
mends a simple NOR gate lock- detection circuit, a slightly 
modified version of which is shown in Fig. 1. 

The lock indicator monitors the phase pulses output (pin 1) 
of phase comparator I and the output (pin 2) of phase corn- 

y00 

//c n 
'RD' CRED) LEG 

- UNLOCKED (6REEN1 

,74 1/4 gcrEO 

-- 4 *0/ 
8 - 

1.3V 4 VD0 4- /SV 
NOTE : COM MIT UNUSED CMO S 

GATE /NPUTS TO Voo OR 6ROUND 

Fig. 1. A simple NOR -gate lock- detection 
circuit using a 4046 micropower PLL. 

parator II. The output of the second NOR gate goes high and 
extinguishes the red LED when the loop is locked. When the 
loop is out of lock, the red LED flashes or appears to glow 
continuously. The optional NOR gate causes the green LED 
to glow when the loop is locked and go dark when the loop is 
out of lock. 

This simple circuit is a handy addition to any PLL since it 
provides an instant indication of a possible malfunction. It can 
also be used as an active part of a frequency detector or FSK 
demodulator. In the latter application, a binary signal is con- 
verted into a dual- frequency audio tone for remote transmis- 
sion or storage on magnetic tape. A familiar example of FSK 
among computer hobbyists, the Kansas City Cassette Tape 
Standard, assigns a frequency of 1200 Hz to logic 0 and 2400 
Hz to logic 1. 

The PLL lock indicator can detect the presence of a 0 or 1 

if the vco is adjusted so its minimum and maximum frequen- 
cies (see Part 1) encompass one of the two frequencies. The 
92 

By Forrest M. Mims 

lock indicator will then go high for one tone and low for the 
second tone. 

FSK Detector. A 4046 circuit designed specifically for 
Kansas City FSK detection is shown in Fig. 2. The vco is 
tuned by selecting RI and R2 to give a capture bandpass from 
2100 to 2700 Hz with a peak response of 2400 Hz. Frequen- 
cies outside the capture window are not detected; hence the 
lock detector goes high for a 2400 -Hz input signal and low for 
a 1200 -Hz input signal. These logic states can be reversed by 
adding a third gate in the 4001 to the output of the detector. 

PSI °1 
/NPVT CI 

*4s/ C2- cz 

/61 
61--+i/ 

317,1 ql 

'fo46 

z // 

+9V 

Fig. 2. A frequency -shift- keying (FSK) detector circuit. 

Tone Detector. The circuit in Fig. 2 can be used to detect 
a wide range of input frequencies. For example, when R4 is 1 

kg and R3 is 33 k12, the circuit responds to an incoming fre- 
quency of 48.775 kHz. The capture window with these values 
is very narrow (48.76 -48.80 kHz). This demonstrates the pos- 
sibility of using the 4046 as a precision tone detector. This 
application is normally reserved for the 567, a bipolar chip 
that uses considerably more power than the 4046. 

It's easy to alter the response of the loop by substituting 
potentiometers for Rl and R2. Or you can calculate the 
resistances required to define a specified frequency window 
(or loop capture range) by using the equations given in Part 1 

or in the 4046 data sheet. 
A commercial function generator or a simple dual -gate asta- 

ble can be used to provide a variable- frequency input signal. 
A digital frequency meter to measure the peak detection fre- 
quency and the capture range is very helpful, but you can 
design a working circuit without one. 

Analog Frequency Meter. In Part 1 we experimented 
with the 4046 vco as a voltage -to- frequency (VHF) converter. 
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Fig. 3. Frequency -to- voltage converter as an analog meter. 

Thanks to the filtered error voltage available from the source 
follower (pin 10), the 4046 can also be used as a micropower 
frequency -to- voltage (F /V) converter. Figure 3 shows one of 
many possible 4046 F/V application circuits: an analog fre- 
quency meter. The input frequency is read out on a 0 -1 -mA 
meter connected in series with pin 10 and a 9 kSt load resistor 
(which doubles as a current limiter). 

With the values shown, the frequency meter has a full -scale 
response of 100 to 8000 Hz. Below 100 Hz, the meter's needle 
will oscillate or indicate an erroneous reading. 

The circuit is calibrated by applying a 5 -kHz input signal 
and adjusting R4 to produce a meter indication of 0.5 mA. 
Since the circuit does not have a perfectly linear response, you 
will need to make a new meter scale or conversion table if you 
want to use it as a practical frequency counter. 

Resistor R5 is used only to add an offset to the lower end of 
the frequency measurement scale. For example, when R5 is 
100 kt1 and R4 is adjusted to give an output of 0.5 mA at an 
input frequency of 5 kHz, the frequency measurement range 
is 2.3 to 7.0 kHz. 

The lock indicator shown in Fig. 1 is a particularly handy 
addition to this circuit since it provides immediate warning 
when the circuit is out of range. This prevents erroneous fre- 
quency measurements. 

Frequency Synthesis. Figure 4 shows how to synthesize 
exact multiples of a specified input frequency by inserting a 
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Fig. 4. A phase -locked -loop circuit with a divider. 

REPLICA OF 
INPUT SIGNAL 

ERROR 
VOLTAGE 

divide -by -n counter between the vco and phase comparator of 
a PLL. You can understand how this arrangement works by 
thinking of the vco and divider as a single functional block or 
master vco instead of two separate circuits. The input (error 
voltage) and output (conditioned replica of the input signal) 
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WE WILL NOT BE UNDERSOLD 
DISK DRIVES $314 
More capacity than Radio Shack 35 Track (80 K 

Bytes) drives. Fully assembled and tested. 
Ready to plug -in and run the moment you 
receive it. Can be intermixed with each other 
and Radio Shack drive on same cable. TRS -80" 
compatible silver enclosure. 

90 DAY WARRANTY. ONE YEAR ON POWER SUPPLY. 

FOR TRS -80* 
CCI-100 
CCI-200 
CCI.800 
For Zenith Z89 
CCI -189 
Z -87 

51/4", 40 Track (102K Bytes) for Model I $314 
51/4", 77 Track (197K Bytes) for Model I $549 
8" Drive for Model Il (1/2 Meg Bytes) $795 

51/4" 40 Track (102K Bytes) add -on drive $394 
Dual 51/4" add -on drive system $995 

DISKETTES - Box of 10(5'/4 ") -with plastic library case 
8" double density for Model II (box of 10) 

$24.95 
$36.49 

16K MEMORY UPGRADE KITS $54 
for TRS -80 *, Apple II, Sorcerer (specify) 

PRINTERS NEC Spinwriter 
Letter Quality High Speed Printer 
Includes TRS -80* interface software, quick 
change print fonts, 55 cps, bidirectional, 
high resolution plotting, graphing, propor- 
tional spacing $2689 

With Tractor Feed $2889 

DIABLO 1650 R.O. $2890 KSR $3285 

779 CENTRONICS TRACTOR FEED PRINTER $969 
Same as Radio Shack line printer I 

737 CENTRONICS FRICTION & PIN FEED PRINTER $839 
9 x 7 matrix 

730 CENTRONICS FRICTION & PIN FEED PRINTER $639 
7 x 7 matrix Same as Radio Shack line printer II 

P1 CENTRONICS PRINTER $269 
Same as Radio Shack quick printer 

PAPER TIGER (IP440) $939 
Includes 2K buffer and graphics option 

TI-810 Faster than Radio Shack line printer Ill 
Parallel and serial w /TRS -80* interface software $1575 

with upper and lower case and paper tray $1665 
OKIDATA Microline 80 Friction and pin feed $559 

Tractor Feed, friction, and pin feed $679 
EATON LRC 7000 + 64 columns, plain paper $349 
ANADEX DP-9500 $1389 

COMPLETE SYSTEMS 
TRS -80* LEVEL II-16K with keypad 
TRS -80* Expansion Interface 
ZENITH Z89, 48K all -in -one computer 
ZENITH Z19 
TELEVIDEO 
ATARI 400 $489 
MATTEL INTELLIVISION 
NORTH STAR Horizon 1 

912B $745 
ATARI800 $799 

$719 
$269 

$2595 
$740 

920B $769 
TI 9914 $894 

$249 
32K, Double Density $2129 

DISK OPERATING SYSTEMS 
PATCHPAK #4 by Percom Data 
CP /M for Model I, Zenith $145 for Model II, Altos 
NEWDOS Plus - with over 200 modifications 35track 

and corrections to TRS -DOS 40 or 70 Track 

CAT MODEM Originate and answer same as 
Radio Shack Telephone Interface II 

LEEDEX MONITOR Video 100 

TheCPU SHOP. 
TO ORDER CALL TOLL FREE 1- 800 -343 -6522 

5 Dexter Row, Dept. PE -8M, Charlestown, MA 02129 
Hours: 10AM -6PM (EST) M -F (Sat. till 5) 

Mass. Residents: Call 617/242- 3361,add 5% sales tax 
* TRS -80 is a Tandy Corp. T.M. Prices subject to change 
DEALER (NATIONAL /INTERNATIONAL) INQUIRIES INVITED 

$ 8.95 
$169.00 
$ 89.00 
$ 99.00 

$148 

$129 

VISA' 

CIRCLE NO. 15 ON FREE INFORMATION CARD 
93 

www.americanradiohistory.com

www.americanradiohistory.com


741S24 
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16 K EPROM 

$2795 

S-10 16K ADD0 
BARE BOARD 

WITH DOCUMENTATION AND 828955 
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COMPUTER COMPONENTS 
1971 SOUTH STATE COLLEGE ANAHEIM, CA. 92806 
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(714) 937 -0637 CHICO OR M .O ADD 5150 FOR FAT 

NO COD. We stock and sell over 12,0001tpesol Senn- conductors CAL RES ADD 6 °' 
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STEREO 

KITS PARTS 
COMPONENTS 

GRAPHIC EQUALIZER 
MIC + LINE INPUTS MIXES 

KIT 

$120 
ASSEMBLED 

$200 
ELEVEN BANDS PER CHANNEL 
EXTREMELY LOW NOISE 8 DISTOR- 
TION LED PEAK INDICATOR 
BUILT IN RECORD SWITCHING 
REGULATED SUPPLY MUCH MORE' 

Choose from 3 Styles 
FLAT UPRIGHT RACK ' STEREO 

EOK 2120 STEREO 

EQK 1120 STEREO 

T EQK 500 STEREO 

OTHER GRAPHIC EQUALIZERS 

243 10 

183.05 

99.95 

64.78 

S ORDER PWR -64 KIT WITH ANY 

ABOVE, AND USE IT ON THE ROAD' 

LED METER KITS 
10 -L EDS 20 -LEDs 3-POS RANGE SWITCH 

MEASURES DOWN TO -41D6 or -71D8 

DOT OR BAR CONFIGURATION 

AVAILABLE RACK- MOUNTED 

CONVERT MODEL 1120 TO AUTO, BOAT OR VAN 
ORDER WITH 32W /CH PWR AMP KIT (15495 ASSEMBLED $32000 

I DISCRETE PARTS Resistors, Capacitors, Reck Panels it 
Handles, Transformers & Low Prices. 

AARON -GAVIN 
r- 
NAME 

ADDRESS 

CITY 

1925 E. Deere St., Santa Ana CA 92705 Ph. 714- 957 -8710 

ESTATE ZIP 

1 Order by Check, Money Order, 
I Visa, Master Charge. Phone 

C.O D s accepted 
We pay shipping for Tl +' 
Orders over $75.00 VI .-- 
Under $25 00 ADD 7% _ 

IUnder $50.00 ADD 5% 
Under $75.00 ADD 3% 
Minimum Order $10 00. - -J California Residents ADD 6% TAX 
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Fig. 5. Basic 2 -to -9 -kHz frequency synthesizer circuit. 

of this master vco are indistinguishable from those of a loop 
without the divider. The only difference is a second output 
connected directly to the internal vco having a frequency of n 
times the input frequency. 

PLLs with dividers are used in many kinds of frequency 
synthesizers and function generators. They are particularly 
important in CB radios and other multiple- channel telecom- 
munications equipment since they provide a wide range of 
precise output frequencies from a single crystal -controlled 
reference oscillator. 

Basic Frequency Synthesizer. One way to make practi- 
cal use of a PLL with a divider inserted in the feedback loop is 
shown in Fig. 5. In this circuit, a 4017 counter is connected as 
a programmable divide -by -n counter where n is 2 to 9. 

In operation, the NAND gate oscillator serves as a time - 
base which supplies a reference frequency of 1 kHz to the 
4046 input. An 8- position selector switch connects the 4017 
reset input to one of the eight count outputs. When the select- 
ed count is reached, the 4017 is reset and a new count cycle 
begins. This provides eight frequency steps ranging from two 
to nine times the time -base frequency. Each is a precise multi- 
ple of the time -base frequency. 

For best results, especially in precision applications, use the 
crystal -controlled time base (also shown in Fig. 5). For non - 
precision applications or preliminary tests while you are 
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Fig. 6. Pulse- frequency -modulated lightwave voice transmitter. 
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awaiting arrival of the crystal, use the version without crystal 
control. 

By using a string of divide -by -ten counters in place of the 
4017 you can assemble a wide -range 10 -Hz to 1 -MHz synthe- 
sizer. You can achieve the same result by using program- 
mable counters (e.g. 4522, 4018, eta). 

Pulse Frequency Modulator. The vco section of the 
4046 can be used to make a simple pulse- frequency modulator 
which can be adjusted to provide a carrier frequency of 1 

MHz or more. A simple pulse- frequency -modulated (pfm) 
lightwave voice transmitter, complete with a microphone 
preamp designed around a 3130 BiMOS op amp, is illustrated 
in Fig. 6. This circuit will also work with a 741 or other stan- 
dard op amp. (Omit Cl if you substitute op amp for the 3130 
that has an internal compensation capacitor.) 

With the values shown for C3 and R5, the vco oscillates at a 
carrier frequency of about 100 kHz. This, and the circuit's 
modulation bandwidth, ensures reasonably good transmission 
of audio -frequency signals. The frequency- modulated signal 
drives an LED through QI with R6 limiting LED current. 

The easiest way to test this circuit in conjunction with the 
receiver described next is to disconnect the microphone from 
RI and connect the output of a transistor radio to R1 through 
a 0.1 -µF capacitor. 

Pulse Frequency Demodulator. Figure 7 shows a re- 
ceiver system suitable for detecting and demodulating the 
pfm signal from the transmitter of Fig. 6. In operation, the 
infrared signal from the transmitter LED is detected by a 
phototransistor and coupled into a 3130 BiMOS op amp. This 
is the same op amp used in the transmitter and it, too, may be 
replaced with a 741 or other standard op amp. (Don't forget 
to omit C2 if you use a 741.) 

The amplified signal from the 3130 is ac- coupled via C3 to 
the phase comparator input (pin 14) of a 4046. The vco is 
adjusted by R5 and C4 to create a center frequency identical 
to that of the transmitter (about 100 kHz). Components C5 
and R7 form the loop filter that determines capture range. In 
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use a single red LED to indicate loss of the signal or a single 
green LED to indicate acquisition of the signal. I prefer to use 
both the red and green LEDs for a clear go /no -go signal. 

For preliminary tests, disconnect the transmitter's micro- 
phone from RI and connect a radio to RI as previously 
described. When the transmitter's LED is pointed at the 
receiver's phototransistor, the 4046 in the receiver should 
quickly lock onto the signal. You should then be able to hear 
the demodulated signal by means of an audio amplifier con- 
nected to the receiver's output. 

If the receiver fails to capture the signal, tune its vco by 
adjusting R5 until lock is established. If this fails, check the 
wiring of both the transmitter and receiver. If you've made no 
wiring errors, experiment with the radio's volume setting until 
lock is established. 

When the receiver's demodulator has captured the input 
signal, block the beam and note that the signal is sharply cut 
off. This full -on /full -off reception is characteristic of FM 
transmission systems. It means that the signal from the 
receiver's demodulator has constant amplitude as long as the 
received signal has enough amplitude to be captured by the 
phase -locked loop. 

You may notice that the receiver sometimes faithfully 
reproduces sound sent by the transmitter even when the 
receiver's 4046 is out of lock. This usually occurs when the 
signal level is weak. In such cases, the PLL is so close to estab- 
lishing lock that the sound quality is unaffected. 

Though the transmission range of these circuits is only sev- 
eral inches, external lenses or an optical fiber can substantial- 
ly improve the range. For best results with free -space links, 
use GaAs:Si LEDs emitting at 940 nm. Suitable LEDs 
include the TIL -32 (Texas Instruments), OP -195 (Optron), 
1N6266 (General Electric), etc. 

Going Further. The 4046 is such a dynamic chip it was 
easy to come up with more than enough circuits to fill this 
two -part series. Review some of the books that include infor- 
mation about the 4046 if you intend to make full use of this 
important chip. For example, every 4046 user should obtain 

yoyó 

// s a 

e 

Fig. 7. A receiver system to be used for detecting and 
demodulating the pulse -frequency- modulated signal from Fig. 6. 

this case, the resistor normally placed in series with the loop 
filter capacitor (see Part 1) has been omitted. This greatly 
simplifies the formula for determining the loop capture 
range: 

fc = ± (1/27x) \/2afc /R7 C5 

where ff is the capture range and fL is half the frequency lock 
range or, in this case, the vco center frequency. Substituting 
the values of R7 and C5 shown in Fig. 7 gives a capture range 
or bandwidth of ± 12.6 kHz. 

For best results you should connect a lock detector like the 
one shown in Fig. 1 to the receiver's demodulator. You can 

R7 
R /OOKll ---- 
/o - ro Rs/010 

RB 
/00 
RtL CS 

OO/ 

copies of the RCA (CD4046B) and Motorola (MC14046B) 
data sheets for this chip. RCA's ICAN -6101 CD4046B appli- 
cation note is equally valuable. Both the data sheets and the 
application note include very useful design equations. 

Books that describe the 4046 include Don Lancaster's 
CMOS Cookbook (my best source of 4046 information), 
Understanding CMOS Integrated Circuits by Roger Melen 
and Harry Garland, and Design of Phase -Locked Loop Cir- 
cuits and Guide to CMOS Basics, Circuits, & Experiments, 
the latter two written by Howard Berlin. All are published by 
Howard W. Sams & Co. In addition, I've included a few 
pages on the 4046 in Engineer's Notebook, a new book pub- 
lished by Radio Shack. O 
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WORDS, MUSIC. 
SIGHT AND 
SOUND. 
APPLAUSE, 
APPLAUSE. 

AUDIO ENGINEER 
RON ESTES MAKES 
THEM ALL 
COME TOGETHER. 

Watch Ron Estes at the controls of 
an audio console and you realize the 
behind -the- scenes artistry that goes 
into today's television programming. 

Ron is an audio engineer for 
NBC-TV in Burbank, California. 
His job: to mix the various sound 
tracks heard during a telecast. In 
1978, he received an Emmy nomina- 
tion for his work on Our Town. 

Ron's been interested in audio 
electronics for as long as he can re- 
member. "I built a mixing console 
when I was 12;' he says. "Took a lot 
of math and science courses. Studied 

radio and television at San Diego 
City College and San Diego State 
University." 

In 1964, Ron became a POPULAR 
ELECTRONICS reader. "It's been 
an immense help;' he says, adding 
that he looks to it when shopping for 
components such as his JBL Studio 
Monitor speakers, Marantz pre- 
amplifier /amplifier /tuner, reel -to -reel 
tape recorder and B.I.C. turntable. 

According to Ron, "Of all publica- 
tions in the field, POPULAR ELEC- 
TRONICS is first with information on 
new developments and directions." 

THE POPULAR ELECTRONICS READER. TODAY'S ELECTRONICS ACTIVIST. 

£tpii lar Electroll ics 7Oine ff 

DParavis k A 

Publishing 

New York, N.Y. 10016 

World's largest selling electronics magazine for 25 years. 

Since POPULAR ELECTRONICS' 
breakthrough article on Mits Altair, 
one new direction in Ron's life has 
been microcomputers. "I now have 
an Ann Arbor CRT, Syner -Data 
printer, Tarbell tape interface, 
and plan to buy a dual floppy disc 
system.' he says. 
POPULAR ELECTRONICS: every 
month, 409,000* electronics activists 
like Ron Estes rely on it to keep 
themselves informed and involved 
in the science of electronics. 
*Primary readers. ABC Statement 6/79. 

1954 -1979 
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l/\\ /I[IMS 
/1111-WWWILI d,\fm'An'. DX 

Listening 

Recommended Programs 

OUR listing of selected shortwave 
programs in the February issue 

proved to be very popular. However, be- 
sides frequency shifts, there have been a 
great many changes in programming 
over the past six months. So we thought 
this would be a good time to bring you a 
revised guide to shortwave (and a few 
widely heard mediumwave) programs 
we feel are most worthwhile. 

Frequencies shown are the best 
known at press time, but not necessarily 
the only ones. Listen for announcements 
of other frequencies which may work 
better for you. Times shown take into 
account daylight savings. Certain sta- 
tions shift their programming one hour 
later during standard time (US and Ca- 
nadian Mediumwave, CBC NS, 
AFRTS, France, and Hungary). New 
Zealand, now on standard time, broad- 
casts one hour earlier from November to 
February. Times and days are strictly 
GMT. For example a listing for Satur- 
day 0030 is 8:30 p.m. EDT Friday in 
North America. Subtract 3 hours for 
ADT, 4 hours for EDT, 5 hours for 
CDT, 6 hours for MDT, 7 hours for 
PDT, etc. (All information is subject to 
change, naturally!) 

AFRTS makes extensive preemptions 
in its schedule in order to carry live play - 
by -play sports broadcasts. Such plans 
are announced in advance on "Program 
Notes," Mon. -Fri., 1735 GMT, and 
Tues. -Sat. 0535 GMT. 

Especially recommended programs 
are shown in capitals. Enjoy! 

SATURDAY 

0000 -0023 RN: " Espacio Diexista" 15315, 6020 

0110 -0123 RA: "Pick of the Week" 21740, 17795 

0137 -0145 Prague: "Arts in Czechoslovakia" 11990, 7345 

0140 -0155 RA: 'Week in Science" 21740, 17795 

0145 -0159 BBC: "SOUTH ASIA SURVEY" 9410, 15380 only 

0200 -0215 HCJB: "A L'Ecoute du Monde" 15155 

0200 -0223 RN: " Espacio Diexista" 15315, 6165 

0215 -0235 RAI: Pagine Pianistiche" 11800, 9579 

0230 -0245 UN: "UN- Africa" 15240, 6035 

0230 -0259 BBC: "Classic Serial" 9410, 7325, 6175, 15070 

0300 -0312 Budapest: "Calling DXers" 17710, 11910 

0313 -0328 Portugal: "DX" (3- weekly) 11925, 15125 

0335 -0359 BBC: "This Week & Africa" 11860, 7109 

0337 -0345 Prague: "Arts in Czechoslovakia" 7345, 11990 

0339 -0355 RA: "This Australia" 17795 

0353 -0358 V. of Yerevan: 17870, 15405, 15180 

0400 -0423 RN: "Espacio Diexista" 9590, 6165 

0430 -0444 BBC: "THE BACH FAMILY" 9410, 6175, 5975 

0435 -0459 Sofia: "DX Program and feature" 11750 

0435 -0459 AFRTS: 'World of Religion" 17765, 15430, 

15330, 9755, 6030 

0440 -0455 RA: "Book Serial" 17795 

0513-0528 Portugal: "DX" (3- weekly) 11925, 9575 

0515 -0540 BBC: 'This Week & Africa" 15400, 11860 

By Glenn Hauser 

0530 -0600 RNZ: "Pacific Newsletter" 17860, 15345 

0540 -0555 RA: "Profile" 17890, 17870, 15240 

0612 -0625 RA: "Pick of the Week" 21525, 17795 

0630 -0659 BBC: 'These Musical Islands" 15070, 11955 

0630 -0700 RA: "Jazz Australia" 17870, 15145 

0715 -0729 BBC: "FROM THE WEEKLIES" 15070, 6175, 

9510 

0740 -0755 RA: "Week in Science" 15145, 11740, 9570 

-0824 RN: "Backtrack" 9770, 9715 

0809 -0830 HCJB: "DX Party Line" 11835, 15200 

0815 -0829 BBC: 'Talks" 15070, 11955, 9510 

0830 -0859 BBC: 'TCHAIKOVSKY & HIS WORLD" 15070, 

9510 

0900 -0930 HCJB: "DX Party Line" 11900, 9745, 6130 

0909 -0924 RN: "Backtrack" 9715 

0935-0959 AF RTS: "World of Religion" 11805, 9700, 9590, 

9575, 6030 

0945-1014 BBC: "Science in Action" 17790, 15070 

1035 -1059 AFRTS: "Portfolio" 11805, 9700, 9590, 9575, 

6030 

1110 -1123 RA: "Pick of the Week" 9580 

1115 -1123 BBC: "New Ideas" 25650, 21710, 11775, 9510, 

6195 

1115 -1300 Perth: "Sentimental Journey" 9610 

1124.1129 BBC: "Week in Wales" 25650, 21710, 11775, 9510, 

6195 

1130 -1159 BBC: "DOCUMENTARIES" 25650, 21710, 11775, 

9510, 6195 

1140 -1155 RA: "Profile" 9580 

1215 -1244 BBC: "Jazz for the Asking" 25650, 9510, 11779 

1230 -1300 VOA: "New York, New York" 11715, 9565 

1236- Peking: "Music In China" 15520 

1240 -1255 RA: "AUSTRALIAN INVENTOR" 9580 

1245 -1259 BBC: "Pedagogical Pop" 21695 

1300- Perth: "Orchestral Concert" 9610 (irreg.) 

1315 -1329 BBC: 'Talks" 25650, 21710, 9510, 11775 

1321.1343 SRI: 'Talkback" alt. "Merrygoround" 
21570, 21520 

1341 -1348 AFRTS: "Spectrum" 15430, 15330, 11805, 9700 

1345 -1349 BBC: "Operatic Cameos" 25650, 21710 

1349 -1359 AFRTS: 'TAKE TEN" 15430, 15330, 11805, 

9700 

1400 -1428 Sweden: "SATUDAY SHOW" 21615 

1459-1529 BBC: "This Week & Africa" 17885, 17695 

1535-1559 AFRTS: "Portfolio" 15430, 15330, 11805, 9700 

1536 -1556 SRI: 'Talkback" alt. "Merrygoround" 21570 

1605-1659 CBCNS: "QUIRKS AND QUARKS" 11720, 9625 

1611 -1630 VOA: "Africa in Print" 15410, 15445 

1617-1628 AFRTS: "Paul Harvey" 15430, 15330, 

17765, 11805 

1630-1700 VOA: "New York, New York" 15410 

1642-1649 AFRTS: "Spectrum" 17765, 15430, 15330, 11805 

1649-1659 AFRTS: "TAKE TEN" 17765, 15430, 

15330, 11805 

1735 -1759 AFRTS: "Special Assignment" 17765, 15430, 

15330, 11805 

1830 -1900 VOA: "New York, New York" 15140 

1904 -1919 RN: "Backtrack" 17605, 15220 

19111930 VOA: "Voices of Africa" 15410 

1917 -1928 AFRTS: "Paul Harvey" 21570, 17765, 15430, 

15345, 15330 (usually preempted for sports) 

1935 -1959 AF RTS: 'Town Meeting" 21570, 17765, 15430, 

15345, 15330 

2010-2030 Israel: 'This Week" 17815, 21675, 11610 

2045 -2114 BBC: "Command Performance" 15260, 15070 

2100 -2159 AFRTS: "ALL THINGS CONSIDERED" 21570, 

17765, 15430, 15345, 15330 

2104 -2119 RN: "Backtrack" 21640, 17695, 17605, 15220 

2130 -2200 HCJB: "DX Party Line" 26020, 21480 

2135 -2156 RCI: " Bonsoir Africa" 17875, 17820, 15325, 
15150, 11945 

2137 -2146 RSA: "DX Corner" 11900, 9585 
2145 -2159 BBC: "OUR OWN CORRESPONDENT" 15420, 

15260, 15070 

2145-2159 BBC: "Pedagogical Pop" 15385, 11820 
2215 -2230 Turkey: "DX Corner" 15360, 9515 
2215 -2300 DW: " Musik HorerWunschen" 15410, 17795, 

9735, 6079 

2217 -2227 AFRTS: 'Washington Week" 21570, 17765, 
15430, 15345, 15330 

2230 -2238 BBC: "New Ideas" 15420, 15260, 15070, 9590 
2235 -2259 AFRTS: "Special Assignment" 21570, 17765, 

15430, 15345, 15330 

2240 -2300 Israel: 'This Week" 21710, 21675, 15582, 11637, 
9815 

2300 -2328 Sweden: "SATURDAY SHOW" 15380, 11705 
2315-2329 BBC: "LETTERBOX" 15010, 9590, 9410, 7325, 

6175, 11910 

2320 -2335 Moscow: "DX Program" 12030 
2330 -2359 BBC: "Jazz for the Asking" 15070, 9410, 7325, 

11910 

2335 -2354 AFRTS: "Rather /Safer/Wallace" 21570, 17765, 

15430, 15345, 15330 

2350 -2400 OW: "DX Program" (2nd Sat.) 15410, 9735, 6075, 

17795 

SUNDAY 

0004 -0034 Japan: "HELLO AMERICA" 17825, 15270 

0010 -0030 Israel: 'This Week" 15582, 11637, 21710 

0013 -0030 Moscow: "Mailbag" 12030 

0030 -0130 BBC: "Play of the Week" 15070, 11835, 

or -0200 7325, 6175, 5975 

0030 -0054 WCCO: " Newsmark" (last Sat.) 830 

0035 -0059 WBBM: "Newsmark" (last Sat.) 780 

0035 -0059 AFRTS: 'Town Meeting" 21570, 17765, 

15430, 15345, 15330 

0035 -0055 Peking: "Music In China" 17680, 15120 

0104 -0115 RAE: "DXismo Argentino" (alt.) 9690 

0105 -0159 CBC: 'Transcontinental" 1550, 940, 740 

0110 -0130 Budapest: "Weekend" 17710, 11910 

0111 -0120 AFRTS: "Safer & Wallace" 21570 

0120 -0135 Moscow: "DX Program" 9600, 600,. 12030 

0125.0155 Peking: "Music in China" 17680, 15520 

0134 -0140 DW: "GERMANY THIS WEEK" 6145, 6085, 6040 

0135 -0139 AFRTS: "DATELINE AMERICA n1" 21570, 

17765, 15430, 15345, 15330 

0135 -0155 Prague: "Sat Nite Jukebox" 11990, 7345 

0140 -0155 RA: "MAILBAG t1 "21740, 17795 

0145 -0200 REE: " Programa Diexismo" 11775, 9360 

0149 -0219 Japan: "HELLO AMERICA" 21640, 17825 

0151-0213 SRI: 'Talkback /Merrygoround" 15305, 

11715,9725,6135 
0205 -0259 CBC: "ANTHO LOGY" 1550, 940, 740, 1070, 860 

0212 -0220 RA: "LETTERS TO THE EDITOR" 21740, 17795 

0210 -0230 Budapest: "Weekend" 17710, 11910 

0213 -0230 Moscow: "Mailbag" 9600, 600, 12030 

0215 -0300 DW: " Musik Horer Wunschen" 9735, 6145, 6085 

0217 -0227 AFRTS: "Washington Week" 21570, 17765, 15430, 

9755, 6030 

0225 -0255 Peking: "Music in China" 17680 

0230 -0258 Sweden: "SATURDAY SHOW" 11705, 15290 

0230 -0259 AF RTS: "Communique" 21570, 17765, 15430, 

9755, 6030 

0230 -0300 HCJB: "DX Party Line" 11910, 9745, 15155 

0235 -0255 RA: "Australia Fair" alt. "Matters of Faith" 

21740, 17795 

0237 -0246 RSA: "DX Corner" 11900, 9610, 9585, 5980 

0300 -0400 WLW: "Sunday Funnies" 700 

0309 -0324 RN: "Backtrack" 9590, 6165 

0312 -0325 RA: "REPORT FROM ASIA" 21740, 17795 

0315 -0329 BBC: "OWN CORRESPONDENT" 9410, 7325, 

6175, 15070 

0320 -0335 Moscow: "DX Program" 9600, 600, 12030 

0325 -0355 Peking: "Music in China" 17680 

0330 -0359 AFRTS: "Roundtable" 21570, 17765, 15430, 

9755, 6030 

0330 -0359 BBC: 'TCHAIKOVSKY WOR LO" 9410, 6175, 

5975 

0335 -0355 Prague: "Sat Nite Jukebox" 11990, 7345 

0340 -0355 RA: "AUSTRALIAN INVENTOR" 17795 

0347 -0400 REE: " Programa Diexismo" 11775, 9630, 9360 

0350 -0400 DW: "DX Program" (2nd Sat.) 9735, 6145, 6085 

0353 -0358 V. of Yerevan: 17870, 15405, 15180 

04135-0459 CBC: "Best of Radio Noon" 740 

(Continued on page 98) 
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DX LISTENING (continued) 

The newest in home 
computers, fine stereo 
components, color TV, 
HAM radio, precision 
test equipment, 
innovative electronics 
for the home -all in 
easy -to- build, 
money- saving kits. 

Send today 
for your 
FREE 

HeathkÌt® 
Catalog 

If coupon is missing, write 
Heath Co., Dept. 010 -682 
Benton Harbor, MI 49022 

Send to: Heath Co., Dept. 010 -682 
Benton Harbor, MI 49022. 

Send my free Heathkit Catalog now. 
I am not currently receiving your 
catalog. 

Name 

Address 

City State 

CL -724A Zip 
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0420.0435 Moscow: "DX Program" 15455, 15180 
0425 -0455 Peking: "Music in China" 17680, 15120 
0430 -0444 BBC: "PROFILE" 9410, 6175, 5975 
0436 -0457 SRI:'Talkback /Merrygoround" 15305, 11715 
0435 -0459 AFRTS: "Reporters' Roundup" 17765, 15430, 

15330, 9755, 6030 
0445 -0453 BBC: "New Ideas" 9510, 9410, 6175, 5975 
0513 -0530 Moscow: "Mailbag" 15455, 15180 
0515 -0529 BBC: "LETTERBOX" 9510, 9410, 6175, 15070 
0520 -0530 Moscow: "DX Program" 12060 
0530 -0559 AFRTS: "The Source Report" 17765, 15430, 

15530, 9755, 6030 
0540 -0546 DW: "GERMANY THIS WEEK" 5960, 9545 
0540 -0555 RA: "The Body Program" 17890, 17870, 15240 
0545 -0559 BBC: "LETTER FROM AMERICA" 15070, 9410, 

6175 

0609 -0624 RN: "Backtrack" 9715, 6165 
0611 -0629 AFRTS: "Rather /Safer/Wallace" 17765, 15430, 

15330, 9755, 6030 
0620 -0635 Moscow: "DX Program" 15455, 15180 

0635 -0638 AFRTS: "Dateline America #1" 17765, 15430, 

15330, 9755, 6030 
0700- WBZ: "Oldtime Radio" 1030 (irregular) 
0715 -0729 BBC: "OWN CORRESPONDENT" 15070, 9510, 

6175 

0730 -0744 BBC: "High Wind in Jamaica" 15070, 9510 
0737 -0755 RA: "MAILBAG #2" 15145, 11740, 9570 
0745 -0759 BBC: "WORLD RADIO CLUB" 15070, 11955, 

9510 

0810 -0825 RA: "REPORT FROM ASIA" 15145, 11740, 9570 
0815 -0859 BBC: "The Pleasure's Yours" 15070, 9510 
0830 -0854 WCKY: "World of Religion" 1530 
0835 -0855 RA: "Australia Fair "alt. "Matters of Faith" 

15145, 11740, 9570 
0930 -0944 BBC: "FROM THE WEEKLIES" 17790, 15070 
0935 -0959 AFRTS: "Reporters Roundup" 11805, 9700, 9590, 

9575, 6030 
1030 -1059 AFRTS: The Source Report" 11805, 9700, 9590, 

9575, 6030 
1100 -1130 SLBC: "Radio Monitors International" 11835 
1115 -1129 BBC: "LETTER FROM AMERICA" 25650, 11775, 

9510 
1115 -1130 VOA: "New Horizons" 11715, 9565 
1120-1130 Moscow: "DX Program" 9600 
1130 -1157 Perth: "MY MUSIC" 9610 
1130 -1230 BBC: "Play of the Week" 25650, 21710, 9510, 
or -1300 11775 

1135.1159 AFRTS: "World News This Week" 15430, 15330, 
11805, 9700, 6030 

1140 -1155 RA: "THE BODY PROG RAM" 9580 
1210 -1225 RA: "REPORT FROM ASIA" 9580 
1210.1220 CBCNS: "Voice of the Pioneer' 9625, 6065 
1230 -1259 CBCNS: "The Food Show" 9625, 6065 
1235-1250' OR F: "AUSTRIAN SHORTWAVE PANORAMA" 

15290 

1235 -1259 AFRTS: "Listen Closely" 15430, 15330, 11805, 

9700 
1240 -1255 RA: "MAILBAG =1 "9580 
1305.1559 CBC: "SUNDAY MORNING" 17880 or 17710, 

11720, 9625, 9580 

1307 -1328 VOA: "New Products /Critics Choice" 9565, 11715 
1315-1329 BBC: "OWN CORRESPONDENT" 25650, 21710, 

9510, 11775 

1320 -1345 SRI: "Documentaries /Jazz" 21570, 21520 
1323 -1330 Finland: "Air Mail" 15400 
1330 -1400 VOA: "Studio One" 9565, 11715 

1335 -1359 AF RTS: "Speaking of Everything" 15430, 11805, 

15330, 9700 

1400.1415 Finland: "On The Town" 15400 

1400.1428 Sweden: "MAILBAG" 21615 

1400.1430 Norway: 'This Week" 17840 
1430 -1459 BBC: "Comedy Series" 25650, 21710, 21470 
1430 -1500 Finland: Various Features 21475, 15400 
1435 -1459 AFRTS: "PERSPECTIVE #1" 15430, 

11805,9700 
1459 -1529 BBC: "AFRICAN PERSPECTIVE" 17885, 17695 

1515.1559 BBC: "Concert Hall" 25650, 17830, 15260 

1535 -1559 SRI: "Documentaries /Jazz" 21570 
1535 -1559 AFRTS: "PERSPECTIVE #2" 15430, 15330, 

18805, 9700 
1600 -1615 Korea: "Week in Review" 11830, 9720 
1611-1630 VOA: "Voices of Africa" 15430, 15410 
1611 -1630 Moscow: "Culture and the Arts" 15150, 11840 
16151630 RFI: "PO BOX 9516" 25820, 21620, 21515, 

17860, 25900 

1615 -1644 BBC: "Science in Action" 21710, 17830, 15260 
1630 -1700 VOA: "Studio One" 15410 
1635 -1659 AFRTS: "World News This Week" 17765, 15430, 

15330, 11805 
1645 -1659 BBC: "LETTER FROM AMERICA" 21710, 

17830, 15260 
1715.1740 BBC: "African Perspective" 21550, 17880, 17695 
1715-1742 BBC: "My Music" 21710, 17830, 15260, 15070 
1720 -1730 Moscow: "DX Program" 15150, 11840 
1730 -1859 CBCNS: "The Entertainers" 11720, 9625 
1730 -1800 VOA: "Studio One" 15205 
1735 -1759 AFRTS: "Listen Closely" 17765, 15330, 15430, 

11805 

1800 -1830 Norway: "This Week" 25730, 15175 
1807 -1821 RCI: "DX DIGEST" 17820, 15260 
1830 -1900 VOA: "MUSIC TIME IN AFRICA" 15410, 21485, 

26040 

1835.1859 AFRTS: "Speaking of Everything" 17765, 
15430, 15345, 15330, 21575 

1907 -1927 RCI: "Bonsoir Africa" 17820, 15260 
1907.1927 RCI: "MAILBAG /DX DIGEST =1" 17875, 15325 
1913 -1928 VOA: "New Horizons" 15410 
1935 -1959 AFRTS: "PERSPECTIVE #1" 17765, 15430, 

15345, 21570, 15330 
2005-2059 CBCNS: "Soundstage" 11720, 9625 
2007 -2027 RCI: "MAILBAG /DX DIGEST #2" 17875, 15325 
2010 -2030 Israel: "Calling Listeners /DX" 17815, 21675, 11610 
2015 -2029 BBC: "LETTERBOX' 15260, 15070 
2030 -2120 RN: "Happy Station" 21640, 17695, 17605, 15220 
2035.2059 AFRTS: "PERSPECTIVE #2" 21570, 17765, 

15430, 15345, 15330 
2100.2114 BBC: "WORLD RADIO CLUB" 15260, 15070 
2100 -2159 AFRTS: "ALL THINGS CONSIDERED" 21570, 

17765, 15430, 15345, 15330 
2108 -2128 VOA: "New Products /Critics Choice" 15410 
2130 -2200 VOA: "Studio One" 15410 
2135 -2156 RCI: "Accent" 17875, 17820, 15325, 15150, 

11945 

2200 -2230 Norway: 'This Week" 15175, 17795 
2209 -2238 BBC: "SCIENCE IN ACTION" 15420, 15260, 

15070, 9590 
2209 -2244 BBC: "Calling Falklands" 12040, 9915 
2211 -2230 Moscow: "Culture and the Arts" 15460 
2217 -2227 AFRTS: "World This Week" 21570, 17765, 15430, 

15345, 15330 
2230 -2258 Turkey: "Strolling Thru Anatolia" 15360, 9515 
2230 -2259 AFRTS: "NBC Documentaries" 21570, 17765, 

15430, 15345, 15330 

2240 -2300 Israel: "CALLING LISTENERS /DX " 15582, 

11637, 9815, 21710, 21675 
2255 -2325 RAI: "Symphonic Music" 11800, 9579 

2300 -2328 Sweden: "MAIL BAG" 15380, 11705 

2306 -2330 WCKY: "Newsmark" (after last Sat.) 1530 

2310 -2400 DW: "Prizequiz" 5- weekly 15410, 9735, 6079 

2315 -2325 Cairo: "Egypt A to Z" 9805 
2315 -2329 BBC: "LETTER FROM AMERICA" 9690, 7325, 

6175, 11910, 15070 

2320 -2330 Moscow: "DX Program" 15460 
2345 -2354 AFRTS: "Mike Wallace" 21570, 17765, 15430, 

15345, 15330 

2350.2425 RAI: "Music Programs" 11800, 9579 

MONDAY 

0005.0029 RCI: "DX DIGEST" 5960, 9755 

0010 -0030 Israel: "Calling Listeners /DX" 15582, 11637, 21710 
0013 -0030 Moscow: "Mailbag" 9600, 600, 12030 

0015.0035 Japan: "PROGRAM PREVIEWS /DX" 17825, 

15270 

0030 -0059 BBC: "Religious Service" 9410, 7325, 6175, 
11835 

0035 -0059 AFRTS: "Face The Nation" 21570, 17765, 15430, 
15345, 15330 

0045 -0100 Belgium: "DX Corner" 15385, 15175 

0048.0102 SFR: "CO., CO" 11880, 9630 

0100 -0144 BBC: "Concert Hall" 9410, 7325, 6175, 11835 

0105 -0159 CBC: "Celebration" 940, 740, 1550 

0107 -0127 RCI: "MAILBAG" 17820, 9755, 5960 

0109 -0129 VOA: "New Products & Horizons" 9640, 6130 

0110 -0125 Israel: "CALLING LISTENERS /DX" 15582, 

11637, 21710 

0130 -0155 ORF: "PROFILE /POST BOX" 9770, 5945 

0130 -0200 WHO: "Voice of Southeast Asians" 1040 

0130 -0200 VOA: "Studio One" 17730, 11740, 6130 

0130 -0200 WGN: "Oldtime Radio" 720 
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0135 -0145 AFRTS: "Dateline America u2 & Collingwaod" 
21570, 17765, 15430, 15345, 15330 

0145 -0200 SFR: "CG, CQ" 11880, 9630 

0150 -0200 Japan: "Music Time" 21640, 17825 

0200-0220 Japan: "PROGRAM PREVIEWS!OX" 21640, 

17825 

0200 -0230 Norway: 'This Week" 11870, 11860,9610 
0205 -0213 Cairo: "Egyptian Proverbs" 12050, 9475 

0207 -0227 RCI: "MAILBAG" 11940, 9655, 5960 
0210 -0228 Budapest: Various Features 17710, 11910 

0210 -0225 Israel: "CALLING LISTENERS /DX" 15582, 

9815, 11637 

0213 -0230 Moscow: "Mailbag" 9600, 600, 12030 
0217.0227 AFRTS: 'World This Week" 21570, 17765, 15430, 

9755, 6030 
0230 -0258 Sweden: "MAILBAG" 11705, 15290 
0230 -0300 Belize: "African Theater" 834, 3285 

0230 -0325 RN: "Happy Station" 9590, 6165 
0230 -0400 WBAP: "OLDTIME RADIO" 820 
0235 -0250 RAI: "Film Music" 11800, 9575 
0235 -0259 AFRTS: "Meet The Press" 21570, 6030, 17765, 

15430, 9755 
0300 -0330 ORF: "Folk Music" 5945, 9770 

0300 -0330 Budapest: "Hungarian History" 17710, 11910 

0307 -0327 RCI: "MAILBAG" 11940, 11845, 9655, 

9535, 5960 

0310 -0400 OW: "Prizequiz" 5- weekly 9735, 6145 
0330 -0355 ORF: "AUSTRIAN TRIP" 9770. 5945 
0330 -0400 HCJB: "DX Party Line" 11910, 9745, 15155 

0330 -0359 AFRTS: "NBC Documentaries" 21570, 17765, 

15430, 9755, 6030 
0345-0414 Belize: "Clitheroe Kid" 834, 3285 

0400- Mexico: "Hora De Mexico" 540, 

730, 900, 1050, 15430 

0400 -0500 WO R: "Hooked on Books" 710 (irreg.) 
0407 -0429 RCI: "DX DIGEST" 11845, 9655, 9535, 5960 

0411.0426 Moscow: "Culture and the Arts" 12060 

0430 -0444 BBC: "Coming up for Air" 9410, 6175 

0430 -0455 ORF: "PROFILE /POST BOX" 12015 

0435 -0459 AF RTS: "Issues & Answers" 6030, 15430, 15330, 

17765, 9755 

0440 -0455 RHC: "Philately in Cuba" 11760 

0445 -0450 BBC: "NOTES FROM AN OBSERVER" 9510, 

9410, 6175 

0500 -0900 WO R: "Night Talk" 710 

0511 -0530 Moscow: "Roundabout the Soviet Union" 12060 

0513 -0530 Moscow: "Mailbag" 15455, 15180 

0530 -0544 BBC: "ANCIENT MUSIC" 9510, 9410, 6175 

0530 -0555 ORF: "Homeland Melodies" 12015 

0530.0600 "New Zealand Calling" (2 weekly) 17860, 15345 

0530 -0625 RN: "Happy Station" 9715, 6165 

0535.0559 AFRTS: "Face the Nation" 17765, 15430, 15330, 

9755, 6030 

0545.0559 BBC: "Talks" 15070, 9510, 9410, 6175 

0600 -0630 Norway: 'This Week" 21655 

0621 -0629 AF RTS: "Mike Wallace" 17765, 15430, 15330, 

9755,6030 
0635 -0644 AF RTS:: "Dateline America =2 & Collingvmod" 

17765, 15430, 15330, 9755, 6030 

0800-0830 HCJB: "DX Party Line" 11835, 15200 

0815 -0829 BBC: "Operatic Cameos" 15070, 11955, 9510 

0845-0915 "New Zealand Calling" (2 weekly) 11945 

0915 -0920 BBC: "NOTES FROM AND OBSERVER" 17790, 

15070 

0935 -0959 AFRTS: "Issues and Answers" 11805, 9708, 9590, 

9575, 6030 

0945 -0959 BBC: "The Bach Family" 17790, 15070 

1000 -1029 BBC: "DOCUMENTARIES" 17790, 15070 

11111126 Moscow: "Roundabout the Soviet Union" 9600 

1115.1129 BBC: "WORLD RAO10 CLUB" 25650, 

9510, 6195 

1130 -1159 VOA: "FORUM" 9565, 11715 

11301159 BBC: "Classic Serial" 25650, 9510, 15070, 11775, 

6195 

1230-1255 ORF: "PROFILE /POST BOX 700" 15290 

1310-1330 Finland: "Voices of Finland" 15400 

. 1440 -1429 BBC: "Alistair Cooke's 1940s" 25650, 21470 

1405 -1430 CBCNS: "Sounds of Shortwave" 11720, 

9625 (irreg.) 

1415 -1430 VOA: "Making a Nation" 9565, 11715 

1440-1459 Finland: "Voices of Finland" 21475, 15400 

1449 -1524 RN: "Monday Programme" 21480, 11735 

1615 -1630 Korea: "Listeners Corner" 11830, 9720 

1711.1730 Moscow: "Roundabout the Soviet Union" 15150, 

11840 (Continued on page 100) 
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ELF I! by Netronics Write and run programs -the 
very first night -even if you've 
never used a computer before! 

Featuring Rok 1802 
COSMAC CPU 

Own a powerful home computer system. starling for just $99.95 -a price that 

gels you up and running the very first night...with your own TV for a video 

display. $99.95 ELF II includes RCA 1802 8-bit microprocessor addressable to 64k 

bytes with DMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard, 

two digit hex output display, stable crystal clock for timing purposes. RCA 1861 

video IC to display your programs on any video monitor or TV screen and O slot 

plug.in erpension bus /less connectors! to expend fLF Pinto a giant! 

ELF II Explodes Into A Giant! 
Master ELF II's $99.95 capabilities, they expand with GIANT BOARD 

KLUGE BOARD...4k RAM BOARDS...TINY BASIC... ASCII KEYBOARD... 

LIGHT PEN... ELF-BUG MONITOR... COLOR GRAPHICS B MUSIC SYSTEM 

EDITOR... ASSEMBLER... DISASSEMBLER. .VIDEO DISPLAY BOARD 

and another great reason for getting your ELF now- 

You're up and running with video graphics for just $99.95 - 
then use low cost add -ons to create your own personal system 

that rivals home computers sold for 5 -times ELF II's low price! 
pre-recorded tape cassettes. 

ELF II Gives You The Power To Make Things Happen! 
Expanded, ELF II can give you more power to make things happen in the real 

world than heavily advertised home computers that sell for a lot more money. 

Thanks to an ongoing committment to develop the RCA 1802 for home computer 

use, the ELF 11 products -being introduced by Netronics -keep you right on the 

outer Iringe of today's small computer technology. It's a perfect computer for 

engineering, business, industrial, scientific and personal applications. 

Plug in the GIANT BOARD to record and play back programs, edit and 

debug programs, communicate with remote devices and make things happen in 

the outside world. Add Kluge Iprototypingl Board and you can use ELF II to 

solve special problems such as operating a complex alarm system or controlling 

a printing press. Add 4k RAM Boards to write longer programs, store more 

information and solve more sophisticated problems. 

ELF II add -ons already include the ELF II Light Pen and the amazing ELF -BUG 

Monitor-two extremely recent breakthroughs that have not yet been duplicated 

by any other manufacturer. 

The ELF-BUG Monitor lets you debug programs with lightening speed because 

the key to debugging is to know what's inside the registers of the microproces- 

sor. And, with the ELF-BUG Monitor, instead of single stepping through your 

programs, you can now display the entire contents of the registers on your TV 

screen. You find out immediately what's going on and can make any necessary 

changes. 

The incredible ELF II Light Pen lets you write or draw anything you want on a 

TV screen with just a wave of the "magic wand" Netronics has also introduced 

the ELF II Color Graphic, h Music System -more breakthroughs that ELF II 

owners were the first to enjoy! 

ELF II Tiny BASIC 
Ultimately, ELF II understands only machine language -the fundamental coding 

required by all computers. But, to simplify your relationship with ELF II, we've 

introduced an ELF II Tiny BASIC that makes communicating with ELF II a 

breeze 

Now Available! Text Editor, Assembler, 
Disassembler And A New Video Display Board! 

The Text Editor gives you word processing ability and the ability to edit 

programs or text while it is displayed on your video monitor. Lines and charac 

tens may be quickly inserted, deleted or changed. Add a printer and ELF II can 

type letters for you -error free -plus print names and addresses from your 

mailing fist! 

ELF IL's Assembler translates assembly language programs into hexidecireal 

machine code for ELF II use. The Assembler features mnemonic abbreviations 

rather than numerics so that the instructions on your programs are easier to 

read -this is a big help in catching errors. 

ELF IL's Disassembler takes machine code programs and produces assembl 

language source listings. This helps you understand the programs you are 

working with and improve them when required. 

The new ELF II Video Display Board lets you generate a sharp, professional 

32 or 64 character by 16 line upper and lower case display on your TV screen or 

video monitor -dramatically improving your unexpended $99.95 ELF II. When you 

get into longer programs, the Video Display Board is a real blessing! 

Now Available! 
A -D /D -A Board Kit includes 1 channel (expandable to 

4) D -A, A -D converters, $39.95 plus $2 postage & hand- 
ling.. 

PILOT Language -A new text -oriented language that 
allows you to write educational programs on ELF II with 
speed and ease! Write programs for games...unscram- 
bling sentences...spelling drills... "fill in the missing 
word" tests, etc.! PILOT is a must for any ELF Il owner 
with children. PILOT Language on cassette tape, only 
$19.95 postpaid! 

Game Package on cassette tape (requires 4k RAM), 
$9.95 plus $2 postage & handling. 

Clip Here and Attach to Your Order Below! 

BREAKTHROUGH! 
Netronics proudly announced the release of 
the first 1802 FULL BASIC, written by L. 
Sandlin, with a hardware floating point RPN 
math package (requires 8k RAM plus ASCII and 
video display boards), $79.95 plus $2 p &h. Also 
available for RCA VIP and other 1802 systems 
Board includes area for a ROM version. 

Master This Computer In A Flash! 
Regardless of how minimal your computer background is now. you can learn 

to program an ELF II in almost no time at all Our Short Coarse On Micropro 

cessor b Computer Programming- written in non-technical language- guides you 

through each of the RCA COSMAC 1602's capabilities. so you'll understand 

everything ELF II can do... end how to get ELF I! to do it! Don't worry if you've 

been stumped by computer books before. The Short Course represents a major 

advance in literary clarity in the computer field. You don't have to be a computer 

engineer in order to understand it Keyed to ELF II, it's loaded with "hands on' 

illustrations. When you're finished with the Short Course, neither ELF II nor the 

RCA 1802 will hold any mysteries for you. 

In fact, not only will you now be able to use a personal computer creatively, 

you'll also be able to read magazines such as BYTE. INTERFACE AGE... POPO 

LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the 

articles. And, you'll understand hqw to expand ELF II to give you the exact 

capabilities you need! 

If you work with large computers, ELF II and the Short Course will help you 

understand what they're doing. 

Get Started For Just $99.95, Complete! 
$99.95 ELF II includes all the hardware and software you need to start writing 

and running programs at home, displaying ,;deo graphics on your TV screen and 

designing circuits using a microprocessor -the very first night -even it you've 

never used a computer before. 

ELF II connects directly to the video input of your TV set, without any addi- 

tional hardwire, Or. with an $8.95 RF modulator !see coupon belowl, you can 

connect ELF II to your TV's antenna terminals instead. 

ELF II has been designed to play all the video games you want, including a 

fascinating new targetlmissile gun game that was developed specifically for ELF 

II. But games are only the icing on the cake. The real value of ELF It is that it 

gives you a chance to write machine language programs -and machine language 

is the fundamental language of all computers. 01 course, machine language is 

only a starting point. You can also program ELF II with assembly language and 

tiny BASIC. But ELf IL's machine language capability gives you a chance to 

develop a working knowledge of computers that you can't get from running only 

Netronics R&D Ltd., Dept PE-8 ORDERS ACCEPTED! 
333 Litchfield Road, New Milford, CT 06776 Call (203) 3549375 

Yes! I want my own computer! Pleasc rush me- 
RCA COSMAC ELF a language. it s a learning breakthrough for engineers and laymen 

kit al $99 95 plus $3 postage and alike $5 postpaid total Enclosed S 

nandling (requires 6 3 to 8 volt AC power Deluxe Metal Cabinet with pleugla dust cover for ELF II (Conn res add lax) 
supply' $29 95 plus $2 50 OM r Power Snooty i requireltl $4 95 postpan I am also enclosing payment (including postage 8 handling) la CHARGE IT! Exp. /late 

C RCA 1802 user s Manual $5 postpaid the hems checked below' 
visa Master Charge 

. 
i Tom Pittman s Short Course On Microprocessor 8 Computer F I want my ELF It weed and tested with power supply, RCA 

(Bank a _ _ _ I 

Programming teaches you lust about everythng there is to know 1802 User's Manual and Shred Course -all la lust $149.95 plus 

500,11 ELF ii or any RCA 1802 computer Written in non- lechnicai $3 Oh AccountR 

ALSO AVAILABLE FOR ELF IF 

.] GIANT BOAROTM kit with cassette I/O RS 232 

C,Ity i/O 8 sit P i/0 decoders for 14 separate I/O 

instructions and a system monitor /editor $39.95 plus 

E? p8n 
f7 Kluge ¡Prototype) Board accepts up to 36 IC s 

$17 08 plus Si p8n 

G 4k Stale RAM kit Addressable to any 4k page to 

64, $89 95 plus $3 p811 

E Gold prated B6.pin connectors lone required for each 

plug in board, 55.70 ea postpaid 

E Expansion Power Supply (required when adding 4k 

RAM) $34 95 plus $2 OM 
Professional ASCII Keyboard kit with 128 ASCII 

upper /lower case set 96 printable characters onboard 
regulator parry logic selection and Chace or 4 hand 

shaking signals to mate with almost any computer 

564 95 plus 52 OM 

LI Deluxe metal cabinet lee ASCII Keyboard. $19.95 
plus $2 bO p8h 
E Video D.splay Board kit lets you generate a sharp 
professional 32 or 64 character by 16 line upper and 
/owe, Case display on your Iv screen or video monitor - 
r, , ,« ,tiodry improving your unexpended $99 95 ELF li 

rs inside ASCII Keyboard cabinet 
1 

$89.95 
0116 $? p8h 

r] ELF II Tiny BASIC or cassette rape Con, 
mends include SAVE LOAD x x - I I 

26 variables A -Z LET. IN THEN. INPUT. PRINT. GO TO 

GO SUR RETURN END. REM CLEAR LIST RUN 

PLOT PEEK. POKE Comes tally documented and in 

crudes alphanumeric generator required to display 

alphanumeric characters directly on your Iv screen with- 

al addit onal hardware Also plays tick -tackice plus a 

drawing game Mal uses ELF II 5 hex keyboard as a toy 

stick 4k memory required $54.95 postpaid 

Tom Pittman s Short Course on Tiny Basic or ELF II 

$5 postpaid 
ELF -BUGTM Deluxe System Mender on cassette 

tape Allows displaying the conlenis of all registers on 

your tv at any porn) in your program Also displays 24 

bytes 01 memory with lull addresses blinking cursor 
and auto scrolling A must for the serious programmer' 
$14.95 postpaid 

Text Editor on cassette tape gives you the ability to 

insert delete or edit tries and words tram your programs 

while Ivey are displayed on your video monitor (Add 
printer and you can use ELF. II lo type error tree letters 
plus insert names and addresses Iran your mailing list ) 

$19.95 postpaid 
Assembler on cassette lape translates assembly 

language programs into nexideamal machine code to 
ELF a use Mnemonic abbreviations for instructions City 

(rather Iran numerics) make programs easier to read 

and help prevent errors $19.95 postpaid 

P. Disassembler on cassette tape lakes machine code 

programs and produces assembly language source 1151 

rags to snip you understand and improve your programs 

$19.95 on cassette tape 

SAVE S9.90 -Text Editor. Assembler 8 Disassembler 
purchased together only 549.95! (Require Video Drs 

play Board plus 4k memory I 

ELF II light Pon. assembled 8 tested. $7.95 plus $1 

p8h 
ELF II Color Graphics 8 Musk System Board kit 

$49.95 plus $2 p8h 
ELF II connects drreclly to the video input of ydur Iv 

sel withal additional hardware To connect ELF II to 

your antenna terminals instead order RF Modulator 
$8.95 postpaid 

Coming Soon A -0. D-A Converter Controller Board 

and more' 

Print 
Name 

Address 

Stare - DEALER INQUIRIES INVITED 
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Discone'" Model DCX 

P 

/ MAKE 
YOUR 

SCANNER 
REALLY 

PERFORM! 
...with Hustler multi -band 

monitor antennas. 
Whether its mobile or base, 
Hustler has the antenna that 
provides exceptional scanner 
performance, resulting from 
advanced engineering and 
use of quality materials. 
If you want real performance... 
get Hustler! 
Clearly the choice of those 
who know quality. 

See your dealer or write: 

Cf/t.` < 
m 

R INC. 

MOM 
Magnetic 

Mount 

3275 North B. Ave.,Kissimmee, Florida 32741 

CIRCLE NO. 32 ON FREE INFORMATION CARD 

Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

No commuting to class. Study at your 
own pace, while continuing your present 
job. The Grantham home -study program 
leads first to the A.S.E.T. and then to the 
B.S.E.T. degree. Our free bulletin gives 
full details. Write for Bulletin ET -80. 

Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 

GRANTHAM'S FCC LICENSE STUDY GUIDE 
-377 pages, 16 FCC -type practice tests, 1465 ques- 
tions with answers and discussions- covering third, 
second, and first class radiotelephone license 
exams. Preparation for each separate class of li- 
cense is presented is a separate section of the 
book. $15.75 postpaid. Order from: 

GSE Publications 
P. O. Box 35499, Los Angeles, Calif. 90035 

DX LISTENING (continued) 

1730 -1800 VOA: "FORUM" 15195 
1812 -1827 VOA: "Making a Nation" 15410 
1930 -2000 VOA: "FORUM" 15410 
2010 -2030 Israel: "Mosaic & Spectrum" 21675, 17815, 11610 
2115.2130 India: "Faithfully Yours" 15110, 11620 
2130 -2159 BBC: "DOCUMENTARIES" 15420, 15260, 15070 
2130 -2200 HCJB: "DX Party Line" 26020, 21480 
2215-2230 Turkey: "Myths" 15360, 9515 
2240-2300 Israel: "Mosaic & Spectrum" 15582, 11637, 9815, 

21710, 21675 
2311-2330 Moscow: "Roundabout the Soviet Union" 15460 
2315 -2329 BBC: "High Wind in Jamaica" 9590, 9410, 6175, 

11910 
2330 -2359 BBC: "These Musical Islands" 15420, 15260, 

15070,11910,9590,7325,6175 
2340 -2400 DW: "Dance Music" 15410, 9735, 6075 

TUESDAY 

0010 -0030 Israel: "Mosaic & Spectrum" 15583, 11638, 21710 
0015 -0030 VOA: "Making a Nation" 6130, 11740, 9650 
0020 -0035 Japan: "One in a Hundred Million" 17825, 15270 
0030 -0100 Cayman: "Forum" 1555 
0030 -0114 BBC: "DOCUMENTARIES" 9410, 7325, 

6175,5975, 15260, 11835, 15070 
0110 -0125 Israel: "Mosaic" 15582, 11637, 21710 
0115 -0130 DW: "New LPs" 15410, 9735, 6075 
0130 -0200 VOA: "FORUM" 6130, 9640, 11740, 

15205, 17730 
0205.0220 Japan: "One in a Hundred Million" 21640, 17825 
0210 -0225 Israel: "Mosaic" 15582, 11637, 9815 
0215 -0229 HCJB: "A L'Ecoute du Monde" 15155 
0230 -0259 BBC: "DOCUMENTARIES" 9410, 7325, 

6175, 5975 
0230 -0259 HCJB: "DX Party Line" 11910, 9745, 15155 
0235 -0300 Cairo: "POETRY IN EGYPT /CAIRO AT NITE" 

12050, 9475 
0249 -0324 RN: "MONDAY PROGRAMME" 9590, 6165 
0300 -0330 ORF: 'Thru Austria in Music" 9770, 5945 
0330 -0400 Belize: "Men from the Ministry" 834, 3285 
0340 -0400 DW: "Dance Music" 9735, 6145, 6085 
0340.0400 Finland: "Air Mail & Notebook" 15400 
0505 -0530 O R F: "Music For Winds" 12015 
0515 -0530 DW: "New LPs" 9735, 6145, 6085 
0730 -0744 BBC: 'THE BACH FAMI LY" 15070, 

11955,9510 
1115 -1124 BBC: "LETTER FROM LONDON" 25650, 9510, 

6195, 21710, 11775 
1124.1129 BBC: "Scotland This Week" 25650, 9510, 6195, 

21710, 11775 
1130.1157 BBC: "BRAIN OF BRITAIN" 25650, 21710, 9510, 

11775,6195 
1235 -1255 Peking:: 'Music In China" 15520 
1310 -1330 Finland: "AIR MAIL /NOTEBOOK" 15400 

0235 -0255 Peking: "Music From China" 17680 
0240 -0250 Cairo: "Egyptian Woman's Mag." 12050, 9475 
0244 -0257 Sweden: "CALLING OXERS" 11705, 15290 
0300 -0312 Budapest: "Calling DXers" 17710, 11910 
0305 -0315 Cairo: 'Tourism in Egypt" 12050, 9475 
0340.0400 DW: "From Concerts & Opera" 9735, 6145, 6085 
0353 -0358 V. of Yerevan: 17870, 15405, 15180 
0430 -0444 AFRTS: "SCIENCE EDITOR" 6030, 9755, 

15330, 15430, 17765 
0430 -0459 DW: "Music" 9735, 6145, 6085 
0515.0530 DW: "Folk Music" 9735, 6145, 6085 
0540 -0554 RNZ: "Letter from America" 17860, 15345 
0630 -0659 BBC: "Jazz for the Asking" 15070, 11955, 9510 
0745.0759 BBC: "Report on Religion" 15070, 11955, 9510 
0830 -0859 BBC: "BRAIN OF BRITAIN" 15070, 11955, 9510 
0930 -0944 AFRTS: "SCIENCE EDITOR" 11805, 9700, 6030, 

9590, 9575 

1015 -1029 BBC: "Coming up for Air" 17790, 15070 
1130 -1159 BBC: "Nature Notebook & Farming World" 25650, 

21710, 11775, 9510, 6195 
1130 -1157 Perth: "ROUND THE HORNE" 9610 
1215 -1244 BBC: "Detective" 25650, 15070, 11775, 

9510, (August: Double Bill) 

1220.1228 Tashkent: "Life in the Village" 15460 
1230 -1259 Kuwait: "Music" 21685 
1330 -1414 BBC: "DOCUMENTARIES" 25650, 21710, 

15070, 21470 
1412 -1427 VOA: "Space and Man" 9565, 11715 
1415 -1429 BBC: "Report on Religion" 25650, 15070, 21470 
1530 -1550 RA: "Indian Film Music" 11865 
1615.1644 BBC: "DOCUMENTARIES" 17830, 15260 
1812 -1827 VOA: "Space & Man" 15410 
2140 -2157 RCI: "DX DIGEST" 17820, 15150, 11945 
2145 -2157 Bagdad: "Cultural Programme" 9745 
2215 -2245 Turkey: "Letterbox" 9515, 15360 
2315 -2329 BBC: "WORLD RADIO CLUB" 9590, 7325, 6175, 

15070, 11910 
2325 -2440 RAI: Three Music Programs 11800, 9575 

THURSDAY 

0013 -0030 Moscow: "Mailbag" 9600, 12030 
0015 -0030 VOA: "Space & Man" 6130, 9640, 11740, 17730 
0030 -0114 BBC: "Radio Theatre" 9410, 7325, 6175, 

15070, 11835 
0110 -0130 Budapest: "INSIDE HUNGARY" 17710, 11910 
0130.0141 RAE: "DXismo Argentino " 9690 (2- weekly) 
0145 -0159 BBC: "Report on Religion" 7325, 6175, 5975, 

15070, 11835 
0210 -0230 Budapest: "INSIDE HUNGARY" 17710, 11910 
0213 -0230 Moscow: "Mailbag" 9600, 600, 12030 
0230 -0259 BBC: "DISCOVERY" 9410, 7325, 6175, 5975, 

15070 
1414.1426 Sweden: "CALLING DXERS" 21615 0230 -0259 
1440 -1500 Finland: "AIR MAI L /NOTEBOOK "21475, 15400 0240 -0305 
1615 -1629 BBC: "High Wind In Jamaica" 17830, 15260 0310 -0330 P 

1709 -1714 BBC: "Scotland This Week" 15070, 21470 . 0330 -0359 B 

1715-1744 BBC: "Detective" 15070, 21470 (August: Double Bill) 0353 -0358 V 

2030 -2114 BBC: "DOCUMENTARIES" 15260, 15070 0420 -0500 B 

2115 -2159 BBC: 'The Pleasure's Yours" 15420, 15260, 15070 0430 -0441 R 

2224 -2229 BBC: "Scotland This Week" 15420, 15070, 15260 0435 -0459 A 

2255 -2320 RAI: "Instrumental Voices" 11800, 9575 1 

HCJB: "DX Party Line" 11910, 9745, 15155 
RAI: "Instrumental Voices" 11800 
ortugal: "Culture" 11925, 15125 
BC: "MY MUSIC" 9410, 6175, 5975, 15070 
. of Yerevan: 17870, 15405, 15180 
elize: 'Their Voices Live On" 834, 3285 
AE: " DXismo Argentino" 9690 (2- weekly) 
FRTS: "Capitol Cloakroom" 17765, 15430, 

5330, 9755, 6030 

2315 -2329 BBC: "Talks" 9590, 9410, 7325, 6175, 11910, 
15260, 15070 

2314 -2327 Sweden: "CALLING DXERS" 11705, 15380 
2330 -2359 BBC: "Detective" 9590, 9410, 7325, 6175, 11910, 

15260, 15070 (Aug: Double Bill) 
2340 -2400 0W: "From Concerts & Opera" 15410, 9735 

0030 -0100 

0030 -0100 
0040 -0100 

0110 -0125 

0110 -0130 

0115 -0130 

0130 -0150 

0135 -0155 

0145 -0159 

0210 -0225 

0210 -0230 

0215 -0229 

WEDNESDAY 

DW: "Music" 15410, 9735, 6075 
Budapest: "Hungarian History" 17710, 11910 
Belgium: "MAILBAG" 15385, 15175 

Israel: "Spectrum" 21710, 15582, 11637, 9815 
Budapest: "Documentaries" 17710, 11910 
DW: "Folk Music" 15410, 9735, 6075 

RA: "INDIAN FILM MUSIC " 21740, 17795 
Peking: "Music From China" 17680, 15120 
BBC: "Coming up for Air" 7325, 6175, 5975, 
11835, 15070 
Israel: Spectrum" 15582%2, 11637%, 9815 

Budapest: "Documentaries" 17710, 11910 

BBC: "ANCIENT MUSIC" 7325, 6175, 

5975, 15070 . 

0510 -0530 Portugal: "Culture" 11925, 9575 
0513 -0530 Moscow: "Mailbag" 15455, 15180 

0630 -0659 BBC: "Nature Notebook & Farming World" 15070, 
11955, 9510, 6175 

0713 -0730 Moscow: "Mailbag" 15455, 15180 

0749 -0824 RN: "DX JUKEBOX" 9770, 9715 
0800 -0829 HCJB: "DX Party Line" 11835, 15200 

0806 -0820 WCKY: "SCIENCE EDITOR" 1530 

0830 -0859 BBC: "Farming World" 15070, 9510, 11955 

0849 -0924 RN: "DX JUKEBOX" 9715 
0900 -0929 HCJB: "DX Parry Line" 11900, 9745, 6130 
0935 -0959 AFRTS: "Capitol Cloakroom" 11805, 9700, 

9590, 9575, 6030 

0945 -0959 BBC: "High Wind in Jamaica" 17790, 15070 

1000 -1029 BBC: "Discovery" 17790, 15070 

1030 -1057 BBC: "MY MUSIC" 17790, 15070 

1225 -1255 Peking: "Culture in China" 15520 

1345 -1429 BBC: 'The Pleasure's Yours" 25650, 21470 
1415 -1430 VOA: "Making A Nation" 9565, 11715 

1449 -1524 RN: "DX Jukebox" 21480, 11735 
1615 -1644 BBC: "Classic Serial" 17830, 15260 
1715 -1744 BBC: "Discovery" 21710, 15070 
1815 -1830 VOA: "Making A Nation" 15410 
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PEE WEE BOXER FAN 

INC aPWS1101FL I4 °1\' 
115 VAC 3e CFM 

j 1/I 

3 tle"o118'xl v,'. ®1 
7 -Blade Fan { 1 

! &-_ -N4 
NEW $13.50 each 

ALCO HEAVY DUTY 
MINIATURE SIZE TOGGLE 
Rated: 10 amps of 120 vac 
Contacts: solid sliver S.P.D.T. 
Body Size: 9116" die. 

cylindrical body i." high 
S7.5o each specify handle style 

F1i1,`w °' e,l o,saz Mel 

8,000 mfd. 15VDC 
Axial electrolytic 

earo°o 
a "'a'na , eta g 

act ueo w McrG1100 un4140 
WWI 

Large Capacity Small package 
3- 71e ° long x 1.1116" diameter 

$1.50 each 

HOUSE MARKED 
DARLINGTON TRANSISTOR 

SPECIFY 8 AMPS 65 

or SIMILAR 
80 VOLTS 
S IMIUR TO 

pNp tie ltlxvx MN 
750 each uP 176 NP CASE 

DUAL SOK SLIDE POT 
linear leper $1.50 each ¡7 

I 1 

1 OHM 175 WATT 
WIREWOUND RESISTOR 

31.75 each 
3lneh long 21/4 Inch slide 

knobs for slide pots each 

50K SLIDE POT 75eEacn 

Nap 20 
for 

audio taper 8t4" long. 1.118" dia- 

- -- - - - - - -- 22144EDGEBOARD CONNECTOR 
TIN SOLDERTAIL .158 "x 200" 

LARGE QUANTITIES AVAILABLE 
51.35 each 10 tor $12.50 

3.1/2 inch long 2 3/4 inch Slide 

REED RELAYS 
9.15 VOLT D.C. 
NORMALLY OPENED 

CONTACTS:1 amp max. 
switch -2 amp max. carry 
BODY SIZE: approx. 1 inch 
long v inch high 

S.P.S.T. 1500 ohm coil 
,=0__. 51.15 each 

D.P.S.T. 1200 ohm coil 

= 
$1.30 each 

3.P.S.T. 750 ohm coil 
51.50 each 

PHOTO - FLASH 
CAPACITOR 

1100 MFD 330 VOLTS 

31/4x1'e " 

$ 1.50 Each 

3x511 OAKTRON ( SPEAKER 
net 

8OHM Impedance 

LARGE QUARTS ES AVAILABLE 

ALL ELECTROAICS 
905 S. Vermont Ave. SEND 

Los Angeles, CA 90006 
(213) 380 -8000 

Store B Warehouse Hours 
9 AM5 PM 

Monday thru Friday 
Saturday 

t0 AM - 3 PM 

CORP. 
FOR OUR FREE CATALOG 

TERMS 
Quantities Limited 
Min. Order St 0.00 
Add 52.00 
Shipping USA 
Calif. Res. Add 6 
Prompt Shipping 

CIRCLE NO. 3 ON FREE INFORMATION CARD 

AUDIO-MR IC ELEC RONICS 
CALL TOLL-FREE 

In N.Y., Hawaii, Alaska, Puerto Rico, Canada Call (212)686,5500 

RECORDS 
ENTIRE SCHRAMM CATALOG 

ROCK, JAll, R58 
(Minimum Order 4 Records) 

All 7.99 List Only 4.85 
All 8.98 List Only 5.35 
All 9.98 List.... Only 5.85 
Tapes.Cassette or 8 -Track add .40 

Record Orders By Mail Orly 
No Telephone Orders Accepted 

.BLANK TAPES 
(Minimum Order-10 Tapes) 

MAXELL 
C -90 UDX L.II or I 3 38 

C-60 UDXL.II or I 249 
C-90 UD 2.79 

TOE 
C -90 SA (Cr) ..... 2.99 
C -60 SA (Cr) 2 19 

C-90 AD 2 49 

PHONO CARTRIDGES CAR STEREO 
PIONEER 

KPX 9500 lndash 215.99 
KP 8500 lndash 144.99 
KP 8000 Wash 155.99 
KE 5000 lndash 279.99 
GM- 40 Power Amp . . . . 52.99 
GM -120 Power Amp . 92599 

Pioneer Special 
KE2002 Indesh Cassette 19999 

Shure V.15 Type IV 89.99 
Shure V15 Type III HE 67.99 
Shure M97 -HE 53.99 
Shure M95-HE 35.99 
Audio. Technica AT15-55 .87.99 
Audio-Technha AT14 -SA. 49.99 
Audio-TechnicaAT12-SA . 35.99 
Suntan 8815 17.99 
Stanton 681 EEES 56.99 
Stanton 681 EEE 47.99 
Empire 2000Z 54.99 
Empire 2000ES 18.99 
Pickering XSV4000 68.99 
Pickering XSV3000 49.99 

SANYO 
FT 1490.2 lndash 166.99 
FT 646 lndash 144.99 

FTC 6 lndash B0.99 

JENSEN 
R4301ndash Cassette 32999 
R4201ndash Cassette .. 269.99 
0410 lndash Cassette 209.99 
R402 Indash Cassette 117299 

BLAUPUNKT 
CR 2001 lndash 27599 
CR 20000 lndash 23799 

HEADPHONES 

Koss Pro 4AAA 49.99 
Koss HVXLC 48.99 
Sennheiser HO-430 75.99 
Sennheiser 80420 52.99 
Audio- Technica ATA S 99.99 

FREE CATALOG UPON REQUEST!! 
We carry a full line of PIONEER, TECHNICS, AKAI, B.I.C. & TEAC 

Home Stereo Equipment as well as PIONEER, JENSEN, CLARION 

SANYO & BLAUPUNKT Car Stereos. 

ORDERING INSTRUCTIONS 
All merdrardist is Factory Fresh and complete with Manufacterer's 
Warranty. For unmeadiate shipment, send Certified CheAt, Money 
Order, Cashier's Check or Master Charge or Visa (Send Card Nunber 
and Expiration Date). Call or Toll -Free Mon -Fri 9AM -7PM. Sat 
10AM-7PM (Eastern Time) for Credit Card orders. Personal Checks 
are subject to hold for bank clearance. Shipping and Handling cleanse 

53.50 (Canada, Puerto Rim, Hawaii, Alaska $7.001 Allow 5-12daps 
for UPS. delivery. For all matters other than to place orders phew 
call us at 212.686.6500. No C.O.D. orders accepted. NY residents 
most include Sales Tax. 

AUDIO -MT ELECTRONICS 
1263 Broadway New York ,N.Y 10001 

CALL TOLL -FREE 800 -223 -2706 
In N.Y. Hanel. Alaska Puerto Rico Canada Call 212 680.5400 

CIRCLE NO. 8 ON FREE INFORMATION CARD 

1849.1919 RN: "DX JUKEBOX" 17605, 15220 

2010 -2025 Israel: "STUDIO THREE" 21675, 17815, 11610 

2049 -2119 RN: "DX JUKEBOX" 21640, 17695, 

17605, 15220 

2115.2119 BBC: "Ulster Newsletter" 15420, 15260, 15070 

2120.2129 BBC: "IN THE MEANTIME" 15420, 

15260, 15070 

2130 -2159 HCJB: "DX Party Line" 26020, 21480 

2242 -2255 Israel: "STUDIO THREE" 15582, 11637, 9815, 

21675, 21710 

2311.2330 Moscow: "Science and Engineering" 15460 

2320 -2325 Cairo: "Science in Egypt" 9805 

2340 -2400 OW: "Musical Themes" 15410, 9735, 6075 

FRIDAY 

0010 -0025 Israel: "STUDIO THREE" 21710, 15582, 11637 
0015 -0030 Moscow: "SCIENCE & ENGINEERING" 

9600, 12030 
0015 -0030 VOA: "Making A Nation" 6130, 9640, 11740 
0030 -0058 Budapest: "Hungarian History" 17710, 11910 
0030 -0059 BBC: Comedy Series 9410, 7325, 6175, 15070, 

15260, 11835 
0040 -0100 Belgium: "MAILBAG" 15385, 15175 
0100 -0115 Vatican: "Culture and Religion" 11845, 6015 
0110 -0125 Israel: "STUDIO THREE" 21710, 15582, 11637 
0115 -0130 OW: "Folk Music" 15410, 9735, 6075 
0145 -0149 BBC: "Ulster Newsletter" 7325, 6175, 15260, 

15070, 11835 
0150 -0159 BBC: "IN THE MEANTIME" 7325, 6175, 15260, 

15070, 11835 
0210 -0225 Israel: "STUDIO THREE" 15582, 11637, 9815 
0215 -0229 BBC: "PROFILE" 7325, 6175, 5975, 15260, 

15070, 11835 
0215 -0230 Moscow: "SCIENCE & ENGINEERING" 9600, 

600, 12030 
0222 -0226 Brazil: "Television" 15290 

0230 -0259 BBC: "Alistair Cooke's 1940's" 9410, 7325, 6175 

15070 
0230 -0300 Belize: "Polar Pak Calling" 834, 3285 
0249 -0324 RN: "DX JUKEBOX" 9590, 6165 
0300.0330 RA: "Calling Antarctica" 15260 
0300 -0330 ORF: "Operetta Concert" 9770, 5945 
0322 -0326 Brazil: "Television" 15290 

0330 -0344 HCJB: "MUSICA DEL ECUADOR" 11910, 

9745, 15155 

0340 -0400 DW: "Musical Themes" 9735, 6145, 6085 

0340 -0400 Finland: "Documentaries" 15400 

0430 -0439 BBC: "LETTER FROM LONDON" 9410, 

6175, 5975 
0430 -0444 AFRTS: "Meet Author /Newsmaker" 6030, 9755, 

15330, 15430, 17765 

0500 -0515 HCJB: "MUSICA DEL ECUADOR" 11910, 

9745, 6095 
0511 -0530 Moscow: "Science & Engineering" 12060 

0515 -0530 OW: "Folk Music" 9735, 6145, 6085 

0549 -0624 RN: "DX JUKEBOX" 9715, 6165 

0715 -0730 Moscow: "SCIENCE & ENGINEERING" 

15455, 15180 

0730 -0744 BBC: "Profile" 15070, 9510 

0930 -0944 AF RTS: "Meet Author /Newsmaker" 11805, 9700 

9590, 9575, 6030 

1030 -1059 BBC: "Comedy Series" 17790, 15070 

1111 -1130 Moscow: "Science And Engineering" 9600 

1115 -1124 BBC: "IN THE MEANTIME" 25650, 11775, 9510 

21710, 6195 

1124 -1129 BBC: "Ulster Newsletter" 25650, 9510, 6195, 

11775, 21710 

1215 -1244 BBC: 'These Musical Islands" 25650, 9510, 11775, 

21710 

1240 -1255 RA: "LETTERS TO THE EDITOR" 9580 (irreg.) 

1310.1330 Finland: "Documentaries" 15400 

1415 -1429 BBC: "LETTERBOX" 25650, 21470 

1430 -1459 BBC: "TCHAIKOVSKY WORLD" 25650, 21470 

1440 -1500 Finland: "Documentaries" 21475, 15400 

1635.1644 BBC: "New Ideas" 17830, 15260 

1711 -1730 Moscow: "Science & Engineering" 15150, 11840 

1900 -1930 KSAC: "Ralph Radio Program" 580 (Kansas) 

2030 -2059 BBC: "Alistair Cooke's 1940s" 15260, 15070 

2050.2100 RFE: "COMMENTARY" 15420, 17835, 11825 

2135 -2159 Sofia: "DX Program and feature" 15135, 

11750 

2145.2154 BBC: "LETTER FROM LONDON" 15420, 15260, 

15070 

2200.2230 Riyadh: "MUSIC" 21625, 15060 

2215.2230 Turkey: "Last Week in Ankara" 15360, 9515 

(Continued on page 102) 

Study 
professional 
audio 
recording 
technology. 

Learn to 
engineer 
the sound 
of music... 

Complete the 
Multi -track Recording Technology 
curriculum in one year, or earn the 
B.S. Degree in Music Technology 
via the Institute of Audio Research - 
New York University joint program. 

Fall '80 Quarter 
starts September 30th. 

Write or call for brochure 

r Institute 
- of Audio 

o , Research 
64 University Place \ \ Greenwich Village Village 
New York, N.Y. 10003 
(212) 677 -7580 Established 

1969 

Licensed by N.Y. State Dept. of Education 
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FREEI 
NEW 
CATALOG 
OF 
HARD 

. .4TO 
FIND 
PRECISION 
TOOLS 

Jensen's new catalog is Jam - 
packed with more than 2000 
quality items. Your single 
source for hard -to -find 
precision tools used by 
electronic technicians, 
scientists, engineers, schools, 
instrument mechanics, labora- 
tories and government 
agencies. This popular catalog 
also ccntains Jensen's world - 
famous line of more than 40 
tool kits. Send for your free 
copy today! 

JENSEN TOOLS INC. 
1230 SOUTf1 PRIEST DRIVE 
T_1T1PE ARIZONA 85281 

CIRCLE NO. 37 ON FREE INFORMATION CARD 
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( ) I'm sold, send the Limiter kit, Dept :8P 

$49.94 plus postage enclosed. 
( ) Send the assembled limiter $79.95 

plus postage enclosed. 
( ) Send Free Catalog 
Charge Visa_MC_Card No. 

Name. 

Address: 

City State' _Zip: 
Milk ELECTRONICS. Dept 8-P 1020 W. Wilshire, Oklahoma City OK 13116 

a- J 
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CIRCLE NO. 53 ON FREE INFORMATION CARD 

DX LISTENING (continued) 

2225 -2229 BBC: 'The Week in Wales" 15420, 15260, 
15070, 9590 

2245.2300 UN Radio: "Caribbean Magazine" 15225, 11920 
2300 -2324 RN: "Espacio Diexista" 11730, 6020 
2311.2330 Moscow: "Science and Engineering" 15460 
2315.2325 Cairo: "Land of Minarets" 9805 

2315 -2329 BBC: "FROM THE WEEKLIES" 9590, 7325, 6175, 
15070, 11910 

2330 -2357 BBC: "BRAIN OF BRITAIN" 15260, 15070, 
11910, 9590, 9410, 7325, 6175, 6120 

MULTI -DAY 

0005 -0030 SFR: "Spanish Kaleidoscope" 11880, 9630 
0015 -0029 BBC: "Radio Newsreel" 9590, 7325, 9410, 6175, 

15070, 11910 
0030 -0058 Moscow: "Kaleidoscope" 9600, 600, 12030 
0030.0100 VOA: "Magazine Show" 6130, 11740, 9650, 

15205, 17730 (Tues. -Sat.) 
0105.0130 SFR: "Spanish Kaleidoscope" 11880, 9630 
0115 -0144 BBC: "Outlook" 9410, 7325, 6120, 5975, 15070, 

11835 (Tues.-Sat.) 
0145 -0159 BBC: 'World Today" 15380, 9410 (Tues. -Fri.) 
0145 -0214 SRI: "Dateline" 15305, 11715, 9725, 6135 (Tues. 

Sat.) 

0209 -0215 BBC: "British Press Review" 9410, 7325, 6120, 
15070, 11835 

0215 -0229 BBC: "Radio Newsreel" 15380, 9410 (Toes. -Fri,) 
0215-0230 DW: "Music from Germany" 9735, 6145, 6085 

(Tues.-Sat.) 

0220 -0235 CBC: "Booktime" (EDT Zone) 1550, 940, 740 
0230 -0258 Moscow: "Kaleidoscope" 9600, 600, 12030 
0235 -0259 AFRTS: "Cronkite/ Reasoner /Bell /Clark /Chancellor/ 

Brinkley" 21570, 17765, 15430, 9755, 6030 (Tuest 
Sat.) 

0235 -0359 CBC: "Mostly Music" (EDT Zone) 1550, 940, 740 
(Tues. -Sat.) 

0309-0315 BBC: "News About Britain" 9410, 7325, 5975 
0310 -0359 KNX: "Mutual Radio Theater" 1070 (Tues. -Sat.) 
0315 -0329 BBC; 'World Today" 9410, 7325, 5975 (Tues. 

Sat.) 

0315 -0345 Cuba: "Classical Music" 640 (Tues. -Sat.) 
0320 -0335 CBC: "Booktime" (CDT Zone) 990 (Tues. -Sat.) 
0334 -0900 WJR: "Nightflight" 760 
0335 -0359 AFRTS: "Business Reports" 21570, 17765, 15430, 

9755, 6030 (Tuest Sat.) 
0335 -0459 CBC: "Mostly Music" (CDT Zone) 990 (Tues.-Sat) 
0403 -0500 RNZ; "Appt. With John Gordon" 17860, 15345 

(Mon. -Fri.) 
0406 -0700 WSB: "Larry King Show" 750 (Tues.-Sat.) 
0407 -0457 KFBK: "Mutual Radio Theater" 1530 (Tues. -Sat.) 
0407.0459 CBC: "ECLECTIC CIRCUS" (EDT Zone) 740, 940 

(Tues.-Sat.) 

0430 -0459 SRI: "Dateline" 11715, 9725 (Tues., Sat.) 
0445 -0454 BBC.: : "Financial News" 9510, 9410, 6175 (Tues.- 

Sat.) 

0454 -0459 BBC: "Reflections" 15070, 9510, 9410, 6175 
0507-0559 CBC: "ECLECTIC CIRCUS" (CDT Zone) 990 

Tues. -Sat.) 

0515 -0540 SFR: "Spanish Kaleidoscope" 11880, 9630 
0535- AFRTS: "PROGRAM NOTES" 17765, 15430, 

15330, 9755, 6030 (Tues. -Sat.) 

0545 -0559 BBC: 'World Today" 9510, 15070, 
(Tues.-Sat.) 

9410, 6175 

0645 -0700 SRI: "Swiss Country Music" 9535, 6165, 3985 
0809 -0814 BBC: "Reflections" 15070, 9510 
1000 -1059 AFRTS: "Morning Edition" 11805, 9700, 9590, 

9575, 6030 
1015-1029 Japan: Various Features 9505 
1105.1159 AFRTS: "Morning Edition" 15430, 15330, 11805, 

9700, 6030 
1130.1140 RA: "Australian News" 9580 
1210 -1219 RA: "International Report" 9580 (Mon. -Fri.) 
1215-1300 VOA: "Music USA -Jazz" 9565, 11715 (Mon. -Sat.) 
1235 -1259 AFRTS: "ABC & CBS News" 15430, 15330, 

11805, 9700 
1309 -1329 BBC: "24 Hours" 25650, 21710, 9510, 

11775, (Mon. -Fri.) 
1315 -1344 SRI: "Dateline" 21570, 21520 (Mon.-Fri.) 
1342 -1359 AFRTS: "SPECTRUM /FIRST LINE REPORT/ 

NEWSBREAK" 15430, 15330, 11805, 9700 (Mon. -Fri.) 
1415 -1430 Japan: Various Features 9505 
1430-1444 AFRTS: 'The World This Morning" 15430, 15330, 

11805, 9700 (Mon. -Fri.) 
1500 -1515 BBC: "Radio Newsreel" 25650, 21710, 21470 
1530 -1559 SRI: "Dateline" 21570 (Mon. -Fri.) 

S AV E ! 
MONEY TIME FREIGHT 

QUALITY STEREO EQUIPMENT 
AT LOWEST PRICES. 

YOUR REQUEST FOR QUOTA- 
TION RETURNED SAME DAY. 

Nr FACTORY SEALED CARTONS - I GUARANTEED AND INSURED. 

SAVE ON NAME BRANDS LIKE: 

PIONEER SANSUI 

KENWOOD DYNACO 

SHURE SONY 

MARANTZ KOSS 

AND MORE THAN 50 OTHERS 

BUY THE MODERN WAY 
BY MAIL FROM 

illinov audio 
BANK CARDS ACCEPTED 

12 East Delaware 

Chicago, Illinois 60611 

312- 664 -0020 
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Save on Calculators 
Model Your 

Scient 5264.95 
Card Reader /41C 184.95 
Printer/41C 324.95 
HP -34C Scient 124.95 
HP -33C Su 124.95 
11P-33C Scient nt 9195 
HP -38E Bus. 94.95 
HP -37E Bus. prog 5895 
HP -32E Adv Scent 53.95 
HP-67 Scient Prog 298.95 
HP -97 Scient Print 579.95 
HP -92 Bus. Pont 398.95 

stands for continuous memory 

We carry an enormous stock of HP 
accessories. All units complete. 
One year guarantee by HP 

n HEWLETT a PACKARD 

III 

HP -85 COMPUTER 

We have the lowest prices in the 
nation. If you have an order 
somewhere else, cancel it and 
re -order from Olympic Sales. All 
accessories and peripherals. 

TEXAS INSTRUMENTS 
TI -59 208.95 TI -5015 6185 58/59 Libraries 34.95 TI -58C 98.95 TI- 5100 38.50 I 

PC -100C 169.95 TI -5200 Call us TI- Programmer 54.95 

255 34,95 TI -5225 Call us Bus Analyst I 20.50 

TI -50 33.50 TI -5221 Call us Bus Analyst II 39.50 _' 
TI -35 24.50 TI -5230 Call us TI-Translator 229.95 :- == 
TI -30SP 17.50 TI-MBA 5195 TI-Thermostat 119.95 

TI -5040 9215 Speak and Spell 62.95 

Huge inventory of TI accessories on hand at all times. Guarantee by TI 

Computers at unbeatable prices 
APPLE II Computer 
Accessories and peripherals. 
For immediate ,.,,+..-..uw 

SPECIALS 
=Seiko watches to choose hers 

Digiana SS 12195 
Cartier Typ "Tank" ladies 169.95 
Cartier Typ "Tank" men 169.95 
Music Alarm Chrono SS 169.95 
Celc Watch with Alarm 15195 
Dual Chronograph SS 99.95 
Dual Time Zone SS 79.95 
Memory Bank Calendar 139.95 

delivery call us -- 
Apple II, the 
-complete computer 
system. s® -' 

Please inquire about ¿ 
the new Apple III. 

Texas Instruments 
99/4 Consle 695.00 
Color monitor for 99/4 395.00 
RF Modulator for 99/4 69.95 

APF Imagination Machine Call as 
ATARI Models 800 and 400 Call is 
Mattel Intellivision #2609 249.95 
Martel Keybrd component #1149 429.95 

Divers 500Ft qtz 60581 179.95 
Solar Alarm Chrono SS 169.95 
Multi Alm SS 109.95 
Worldtmr aim perp cal 169.95 
Single Alarm SS 79.95 
Alarm Chrongraph SS 129.95 

TI Watches 70 models to 
cheese from 27.95 up 

Prices f.o.b. L.A. Minimum freight & handling 
sales tax. Goods subject to availability. 

competitor has goods 

charge -$4.95 In CA, add 6% 
Well beat any advertised price if 

on hand. 
catalog in writing. 

-8045 
Mon. - Sal 7AM 6PM 

VISA' 
Request our 130 page 

Outside CA. ton tree 800 -421 
ICI , In CA Call below C' Call 

OLYMPIC SALES COrt1PABY. InC. 
216 South Oxford Avenue P.O. Box 74545 Las Angeles, CA 90004 

1213)3M-3911 or 12131381 -1202 Telex 67 -3477 

CIRCLE NO. 34 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


1609 -1615 BBC: "Commentary" 17830, 15260 

1611 -1628 AFRTS: "Paul Harvey" 17765, 15430, 15330, 

11805 (Mon: Fri.) 

1642-1659 AFRTS: "SPECTRUM /FIRST LINE REPORT/ 

NEWSBREAK" 17765, 14430, 15330, 

11805 (Mon: Fri.) 

1645-1659 BBC: 'INORLD TODAY" 21470, 15070, 

17830, 15260 

1735- AFRTS: "PROGRAM NOTES" 17765, 

15430, 15330, 11805 (Mon. -Fri.) 

1804-1829 CBCNS: Various Features 11720, 9625 

1815 -1644 SRI: "Dateline" 21585 (Mon: Fri.) 

1917 -1928 AFRTS: "Paul Harvey" 21570, 17765, 15430, 

15345, 15330 (Mon. -Fri.) 

2009 -2129 BBC: "24 Hours" 15260, 15070 

2015-2100 VOA: "Music USA -Jazz" 15140 (Mon: Fri.) 

2035 -2059 AF RTS: "Cronkite /Reasoner /Clark /Bell/ 

Chancellor /Brinkley" 21570, 17765, 15430, 15345, 

15330 (Mon: Fri.) 

2100 -2229 AFRTS: "ALL THINGS CONSIDERED" 21570, 

17765, 

15430, 15345, 15330 (Mon: Fri.) 

2130-2259 RCI: "AS IT HAPPENS" 17875, 15325 (Mon.-Fri.) 
2209-2224 BBC: 'World Today" 15420, 15260, 15070, 9590 

2215 -2280 OW: "Music From Germany" 15410, 9735, 6075 

(Mon. -Fri.) 

2230 -2236 Grenada: "Obituaries" 15045 (Mon. -Sat.) 

2230 -2239 BBC: "Financial News" 15420, 15260, 15070, 

9590 (Mon. -Fri.) 

2230 -2244 AFRTS: "The World Tonight" 21570, 17765, 

15430, 15345, 15330 (Mon: Fri.) 

2230 -2359 RCI: "AS IT HAPPENS" 9755, 5960 (Mon. -Fri.) 

2240-2244 BBC: "Reflections" 15420, 15260, 15070, 9590 

2309 -2315 BBC: "Commentary" 9590, 9410, 7325, 6175, 

5975, 15070, 11910 

2315 -2330 Japan: "Various Features" 17755 

2317 -2322 AFRTS: 'The Rest of the Story" 21570, 17765, 

15430, 15345, 15330 (Mon. -Fri.) 

2330 -2400 Grenada: "Tonight" 15045 (Mon. -Sat.) 

2335.2359 AFRTS: "Business Reports" 21570, 17765, 15430, 

15345, 15330 (Mon. -Fri.) C) 

AMAZING 
DEVICES 

PHASERS 
PPF -1 PHASER PAIN FIELD - This device recently developed 
and patented in our labs is being evaluated by law enforcement 
agencies for riot and crowd control. It is now available but 
soon will come under the jurisdiction of weapons and internal 
machine control making it unavailable to the public. The 
device is hand -held and looks like a BUCK ROGERS ray gun. It 
is hazardous if not used with discretion. 
PPF-1 PLANS $10.00 
1 PG -1 INVISIBLE PAIN FIELD GENERATOR - This amazing, 
simple hand -held device is about the size of a pack of ciga- 
rettes and generates a directional field of moderate to intensive 

pain in the lower part of the head up to a range of 50'. Device is 

simple and economical to make. 
1PG -1. PLANS. $5.00 1PG -1K. ALL PARTS. $39.50 
1PG -10 ASSEMBLED & TESTED FOR ANIMAL CONTROL 

$44.50 
LASERS 

HIGH POWERED CARBON DIOXIDE BURNING AND CUTTING. 
Complete plans and all parts sources $10.00 
SOLID STATE IR 12 WATTS with built in power supply 
plans ... 56.00 Complete kit with collimator S44.50 

POCKET LASER pulsed, visible red .... plans $6.00 
Complete kit ... $30.50 Also complete plans and parts 
sources for RUBY, YAG, NEODYNIUM. HeNe ARGON, DYE, 
NITROGEN and many more lasers. 

SECURITY 
SNP -2. SNOPPER PHONE - Connects to telephone in sec- 

onds - enables you to check home or office while on vaca- 
tion. User simply dials his number from anywhere activating 
highly sensitive mike and amp combination capable of detect- 
ing normal sound levels throughout area without phone ring - 
ing. Anyone with this capability would breathe a sigh of relief, 
while away hearing the familiar sounds of appliances and other 
systems properly operating 
SNP2 PLANS $7.00 
SNP2K ALL PARTS FOR ABOVE $49.50 
SNP20 ASSEMBLED & TESTED $79.50 
LONG RANGE XMTR PLANS 56.00 
SEE -IN -THE -DARK PLANS 55.00 
DIRECTIONAL SHOTGUN MIKE PLANS $6.00 
SUPER SENSITIVE PARABOLIC MIKE PLANS 56.00 
SOUND & TELEPHONE OPERATED TAPE RECORDER $5.00 
CATALOG ON PLANS, KITS & FINISHED UNITS $1.00 

Send check or money order to: 

SCIENTIFIC SYSTEMS, Dept., 01, Box 716 
AMHERST, N.M., 63031 
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NOW -the best 
in Electronics 
training can 

less cost you - 
No school, large or small, gives you better 
electronics training than E.T.I. Nor, at a 
fairer price. Compare quality, price, ser- 
vice, background. ETI has been training 
men & women for entry into or advance- 
ment in electronics since 1909, utilizing 
the very latest in educational techniques. 
Only ETI combines Autotext programmed 
learning, "listen & learn" cassettes and 
"hands -on" projects designed for learning 
at home, quickly, easily. Wide course 
choice. 

- 

- - 
= _ =_= 

= TSEND TODAY for all new FREE catalog 
or for faster service, use the toll free tele- 
phone number below, day or night. No 
obligation-no salesmen will call. 

NHS(' ELECTRONICS TECHNICAL INSTITUTE 

Mil FOUNDED 1909 
153 W. Mulberry St., Dept. 10070 

,,ME çs; Lancaster. Ohio 43130 

FOR FASTER SERVICE - 

TELEPHONE FREE 8 A DAY 
1 800 621 5809 

Illinois residents - 800 972 5858 

r ETI Home Study, Dept. 10080 
153 W. Mulberry, Lancaster, Ohio 43130 

Please rush FREE catalog on electronics oppor- 
tunities, and training. I'm interested in 7 Basic Career _ Specialized 

Advanced 
NO SALESMAN IS TO CALL ON ME, EVER. 

Name 

Address 

Citystate, zip 

Ohio Registration NO 0683H 
J 
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PROJECT 
OF THE 
MONTH 
BY FORREST M. MIMS 

AGENERAL- PURPOSE utility 
amplifier can be as useful to the 

experimenter as a VOM or an oscillo- 
scope. Typical applications include 
signal tracing, listening to weak au- 
dio- frequency signals detected by an 
appropriate transducer, and monitor- 
ing subtle amplitude and frequency 
changes in an audio- frequency circuit 
undergoing test or adjustment. 

Figure 1 is the schematic diagram 
of such an amplifier that you can as- 
semble from readily available parts. 
In operation, the 741C serves as a 
high -gain preamplifier. Potentiometer 
RI controls the gain of the preampli- 
fier and CI is the input coupling ca- 
pacitor. The LM386 is a power ampli- 
fier which drives a small speaker or an 
earphone. Potentiometer R2 serves as 
a level control. Capacitor C2 sets the 
gain of the LM386 at 200. It can be 
reduced to 20 by omitting C2. 

Signal Tracing. To use the ampli- 
fier as a signal tracer, connect a clip 
lead to the grounded side of the input 
and a probe or small alligator clip to 
Cl. Use shielded cable if the probe 
lead is more than a few inches long. 
You can then follow a signal through 
an audio amplifier or the audio por- 
tion of a radio receiver by clipping the 
ground clip to the chassis or ground of 
the circuit under test and using the 
probe to follow a signal through the 
circuit. Be sure to reduce the gain of 
the amplifier when tracing a signal 
which has been subjected to a few 
stages of amplification. Caution! Nev- 
er use this circuit to trace a line -pow- 
ered ac /dc radio, phonograph or am- 
plifier! Also, remember that touching 
the "hot" side of the ac power line or 
the terminals of a charged power -sup- 
ply filter capacitor can be fatal. 

Sound Detection. Connect a crys- 
tal, dynamic or electret microphone to 
the amplifier's input terminals by 
means of a shielded cable. For long - 
range, directional sound detection, 
mount the microphone at the focus of 
a plastic or metal parabolic reflector. 
Suitable reflectors include "saucer 
sleds" and certain plastic food con- 
tainers, and hubcaps. For short -range, 
directional use, install the mike at one 
end of a hollow pipe or tube. 

Induction Receiver. Connect a 
telephone pickup coil to the ampli- 
fier's input and you can detect electro- 

General- Purpose Utility Amplifier 

magnetic signals from motors, 
switches, power lines and some elec- 
tronic watches. This principle is used 
in some museums to broadcast taped 
messages to visitors equipped with a 
receiver comprising an audio ampli- 
fier, transducer, and pickup coil. The 
signal is received when the visitor 
walks near a large coil antenna driven 
by an endless loop tape player. 

Omni -Frequency Radio Receiv- 
er. The addition of a simple tuned 
circuit and detector will enable the 
utility amplifier to receive AM radio 
signals. A suitable germanium diode 
connected to a simple loop antenna 
(Fig. 2) allows the reception of signals 
up to several gigahertz. Transmitters 
broadcasting in this region include di- 
rection finders, radars, earth -space 
telemetry, radiosondes, and various 
broadcast, amateur and other tele- 
communications. 

The antenna can be a commercial 
uhf television loop (the type that at- 
taches directly to the antenna termi- 
nals of a TV set) or a homemade ver- 
sion. For best results, experiment with 

/HF 

INPUT 
0 

RI 
/M 

s/yV` 

3 

+9V 

74/ 

7 

R2 
/O.t 

different diodes and antenna configu- 
rations. You will find that the orienta- 
tion of the antenna and its location 
with respect to large metal objects 
and electrical equipment greatly af- 
fect the receiver's performance. 

Going Further. You can spend 
many entertaining hours experiment- 
ing with various other transducers 
connected to the input of the ampli- 
fier. A silicon solar cell will let you 
"hear" the modulated light emitted 
by a flickering candle, an automobile 
headlight (when the engine is running 
or the vehicle is on a bumpy road), 
fluorescent lights or a calculator's 
LED display. An old phonograph car- 
tridge will convert the surface rough- 
ness of various objects into sound. 

For additional application ideas, 
see Listen to Radio Energy, Light and 
Sound by Calvin R. Graf (Howard 
W. Sams, 1978). This excellent book 
contains detailed instructions on how 
to detect virtually all kinds of low -fre- 
quency, radio -frequency, uhf and 
light waves using a general -purpose 
utility amplifier. 0 

9V 

6 
e 

¿44386 

CZ 

5 f 
\ 

C3 
20 

A.F 

Fig. 1. A simple general- purpose utility amplifier. 

/ 

GERMAN/U/4 r O/OE 
/NZ/, /N3y, 
/N54, /1/78, 
oR s/.4/¿-n R 

uH F 
TV LoOP 
ANTE NNA 

5.4/ELOED 
CAB<E 

Fig. 2 A broadband pickup. 
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Now a complete OHIO SCIENTIFIC 
mini -floppy system for just $797! 

Here's what you get: 

to it, 
*21iI' l 

M2sta 
M 

21111212 
E1145 

rr 

Ohio Scientific Superboard II 
The first complete computer system on a board! Includes 
keyboard, video interface and audio cassette interface. BK 
BASIC -in -ROM, 4K RAM. 
Requires power supply of + 5V @ 3 amps 

"We heartily recommend Superboard II for the 
beginner who wants to get into microcomputers 
with a minimum cost. A real computer with full 
expandability." 
-POPULAR ELECTRONICS, MARCH, 1979 
"The Superboard II is an excellent choice for the 
personal computer enthusiast on a budget." 
-BYTE, MAY, 1979 

Buy OHIO SCIENTIFIC's 610 Expander Board and 
(get $99 off reg. $299 price of mini -floppy disk drive 

including connector cable). ONLY $200! 
- wi 1111111111111111 

MSS Itrl 181' 

610 Expander Board 
For use with Superboard II and Challenger 1P. 8K static RAM 
expandable to 24K or 32K system total. Accepts up to two 
mini- floppy disk drives. 
Requires + 5V @ 4.5 amps 

$299 

$298 

Mini -Floppy Disk Drive 
Includes Ohio Scientific's PICO DOS software and connector 
cable. Compatible with 610 Expander Board. 
Requires + 12V @ 1.5 amps and + 5V @ 0.7 amps. 

Reg. $299 SALE! $200 
TOTAL $797 

4KP 4K RAM chip set $ 79 
PS003 Mini -floppy power s apply 

each 5 29 
PS005 5V 4.5 amp open frame 
power supply 5 35 
SAMS manual C1 P /Suoer7oard II 5 8 
SAMS manual C4P 5 16 
OS-6513 V3.2 Disk Ope -atiig System 
with 9 -digit extended BASIC, random 
access from sequential Iles 5 49 
C4P computer 8K RAM expandable 
to 32K RAM S 750 
C4P MF computer Mini -floppy, 
24K RAM $1795 
COP computer 8K RAM e ipandabl 
to 32K and dual 8 -inch Poppies S 950 
CBP DF computer 32K RAM 
expandable to 48K, dual 8 -itch 
floppies $2895 

NEW! SAMS maival for the 
Challenger Ill Series S 40 

Attention Superboard II and C1 P owners: 
You can still take advantage of our summer sale. Purchase the 610 
Expander Board for the regular price and get $99 off on the mini -floppy 
and cable. 
Step up to mini -floppy operation for only $498. 

I COMING SOON! Color Video Adaptor for Superboard II and Cl P! 

Freight Policies 
All orders of $100 or more are shipped 
freight prepaid. Orders of less than $100 
please add $4.00 to cover shipping costs. 
Ohio Residents add 5.5% Sales Tax. 

Guaranteed Shipment Cleveland 
Consumer Computers & Componerts 
guarantees shipment of computer systems 
within 48 hours upon receipt of your order. 
Our failure to ship within 48 hours 
entitles you to $35 of software, FREE. 

CLEVELAND CONSUMER 
COMPUTERS & COMPONENTS 
P.O. Box 46627 
Cleveland, Ohio 44146 

To Order: 
Or to get our free catalog 

CALL 1 -800- 321 -5805 TOLL FREE. 
Charge your order to your 
VISA or MASTER CHARGE ACCOUNT 
Ohio Residents Call: [216) 464 -8047. 
Or write, including your check or money 
order, to the address listed below. 

Hours: 
40 Call Monday thru Friday 

8.00 AM to 5:00 PM E.D.T. 
I 

TO ORDER: CALL 

1 -800 -321 -5805 
TOLL FREE 
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MICROCOMPUTER MART RATE: 1" x 1 Column (1 -5/8 ") $125. 1 -1/2" x 1 Column (1 -5/8 ") $187.50. 2" x 1 Column (1 -5/8 ") $250.00. GENERAL INFORMA- 
TION: Frequency rates available. Payment must accompany copy except credit card -Am. Ex., Diners, MC, VISA (supply Expiration date) -or accredited ad agency 
insertions. Orders are not acknowledged. They will appear in next available issue after receipt. Closing date: 1st of the 2nd month preceding cover date (for example, 
April issue closes February 1st). Send order and remittance to MicroComputerMart, POPULAR ELECTRONICS, One Park Avenue, New York, NY 10016. Direct 
inquiries to (212) 725 -3485. 

ILLINOIS 

FARNSWORTH 
Li COMPUTER 

Apple. Hewlett- Packard. 
Cromemco. North Star. 

(Check our prices) 
1891 N. Farnsworth Ave. 

Aurora, IL 60505 
(312) 851 -3888 

TEXAS 

As a Radio Shack Authorized 
Sales Center owned & operated 
by Pan American Electronics, Inc., 
we can sell them for less. No taxes 
collected on out -of -state ship- 
ments. We pay shipping & insur- 
ance. 

TOLL FREE 800 /531 -7466 
Texas & Main No. 

512/581 -2765 
1117 Conway 

Mission Texas 78572 

LLOOK!! 
TRS -80" Computer Owners 

MEGASAVINGS! 
, Ierna . oI Ta,Ny Rado maca Co¢`o'dVOn 

Brand new Percom mini -disk 
systems: 
Single-Drive- $349.95; 
Double-Drive- $699.45; 
Triple-Drive-11049.45. 
16K -Byte Memory: 8 prime 4116 
ICs- $64.95 

Introductory prices good for a limited time 
only Prices do not include shipping. or 
sales tax if applicable. 

CALL Toll -free 1- 800 -527 -4196 

ACCESS UNLIMITED 
315 N. Shiloh Ste. D1 ' Garland, TX 75042 

21a1 4940206 

Lowest prices 
on Personal 
Computers 

personal ` 

Computer 
Systems 

106 

NEW JERSEY 

COMPUTER MART 
OF NEW JERSEY 

501 Route 27 
Iselin, N.J. 08830 
(201) 283 -0600 

n+ The 
MIcrorompu.er 
People' 

NEW YORK 

THE FINEST IN 
MICROCOMPUTERS 

COMPUTER CENTER 
31 East 31st Street 

New York, NY 10016 
(212) 889 -8130 

MICROCOMPUTER DISCOUNT CO. 

15% to 30% Mail Order Discounts. 

Apple Pet Atari APF Texas 
Instruments Compucolor Cen- 
tronics Integral Data 

(212) 986 -7690 

60 E. 42nd St., New York, NY 10017 

WASHINGTON 

TR S-80 
OWNERS 

Get the best information 
available for your computer! 
Subscribe to the ORIGINAL 
TRS -80 User Journal. $1 6 per 
year, S3. for current sample 

80 -US JOURNAL 
3838 S. Warner Street 
Tacoma, WA 98409 
VISA /MC (206)475 -2219 

ATA R I ® 400' 
List $630 

ONLY $499 
ATARI 8JTM 
List $1080 ONLY $849 

TI -99/4 List $1150 

OUR PRICE $995 

COMMODORE PET 
Call for Price! 

GEORGIA 

AUTHORIZED TRS -80" DEALER A301 

COMPUTER SPECIALISTS 

Up to 
15% Discount 
on TRS -80's 

261051 4K LEVEL 1 $424.00 
26 -1056 16K LEVEL II $715,00 

1.800-841-0860 TOLL FREE 

MICRO MANAGEMENT SYSTEMS, INC. 
Downtown Plazo Shopping Center 

115 C. Second Ave., S.W. 
Cairo, Georgia 31728 

(912) 377 -7120 Go. Phone No. 

CALIFORNIA 

OHIO 
SOIENTIFI 

G.t rho Cotolop a ov, Low 9,9.3 
Data Products Maintenance 

213 5735991 Illo 991 4120 

FRfftsoftware catalog 
for Apple II 

SALES SERVICE LEASING 
of 

APPLE ATARI DEC 
Plus all PERIPHERALS & SUPPLIES 

Open Tuesday through Sunday 
VISA and MASTERCHARGE 

RAINBOW COMPUTING, INC. 
9719 Reseda Blvd. 

Northridge, Ca 91324 
(2131 349-5560 

OHIO SCIENTIFIC EXPANSION 
The firs! Book of Ohio SC,ent019 

Volumes 1 g 2- $7 95 ea 1 189 pages ea) 
Call (Monday - Saturday) or were for tree bulletins 

SILVER SPUR Có MUNIC TIONS 
3673 -F SChaofer Avenue 

Chino. CA 91710 1714) 627-9366 
Master Charge VISA accepted 

LARGE SOFTWARE SELECTION 

OHIO SCIENTIFIC 
MICRO -COMPUTERS 
A.A. Office 
Equipment Company 
2140 American Avenue 
Hayward, CA 94545 
(415) 782 -6110 

NEW HAMPSHIRE 

As advertised in 73 Amateur Radio, 
80 Microcomputing & 
Kilobaud Microcomputing magazines 

COMPUCRUISE q5 
WITH CRUISE CONTROL Sq 

e 

Regular list $199.95 s +$800 
FREE CATALOG shipping & handling 

SIL ORDER MICROS 
Dept P7 00.1.774-3041 

X65oo \cc $669. 
Level II, 16K TRS -80 

1- 800 -258 -1790 

` 
N 

``O` 

55 

(in. NH call 673 -5144) 

Send $1 for our complete catalog: 
(52 credit on first purchase) 

HEWLETTPACKARD 

HP-85 Call us! 

HP CALCULATORS: 
HP -41C Calculator, "A System" .. $289.95 
HP -32E Scientific w /Statistics ... $ 53.95 
HP -33C Scientific Programmable ... 99.95 
HP -34C Advanced Scientific 
Programmable 123.95 

HP -37E Business Calculator 58.95 
HP -67 Handheld Fully Advanced 
Programmable Scientific for 
Business & Engineering. 298.95 

applaR 
16K, List $1195 

ONLY $989 

HP -97 Desktop w /Built -in Printer .. 579.95 

609 Butternut Street, Syracuse, N.Y. 13208 (315) 475 -6800 
Prices do not include shipping by UPS. All prices and offers subject to change without notice. 

CIRCLE NO. 46 ON FREE INFORMATION CARD 
POPULAR ELECTRONICS 

32K, List $1395 $1169 
48K $1259 
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RIGHT OUT OF ELECTRONIC 
COUNTERINTELLIGENCE.. 

THE 
HIERONYMUS 

TM ROME olce Stress Computer 

It's almost beyond belief. This tiny solid -stare 
instrument measures 21/2" x 4r/e" x ' /e ". Fits in 

your shirt pocket. Yet it contains a responsive 
omni -directional microphone, an on /off 
sensitivity switch, and red and green light- 
emitting diodes. Inside, there are several 
transistors and an incredible microprocessor that 
has been programmed to detect the presence or 
absence of micro -tremors in the human voice. 

Once you learn (in about 30 minutes how to 
use the Hieronymus Machine, you will be able to 
discover whether a person is calm and relaxed or 
experiencing stress - merely by monitoring his or 
her voice. 

DEFINITELY NOT A 
"LIE DETECTOR" 

The Hieronymus Machine is not a lie detector. 
Nor is it a "truth" device. It might make same 
aspects of life simpler if such a device actually 
existed. But it doesn't. Even the famed polygraph 
machine is not a lie detector, plain and simple. 
The polygraph can be used to monitor a person's 
heart rate, breathing, and galvanic skin response, 
bodily functions that are affected by stress. 

And in the hands of a skilled operator, the 
polygraph can be used to gain valuable insights 
about a person's stress levels when talking about 
certain topics. But a very real part of the 
polygraph's usefulness is the "Hieronymus 
Effect,'' which we'll get to in a moment. 

SPIES AND CQUNTERSPIES 
During wartime, counterintelligence people 

began to wonder if science could come up with 
some way of helping to ferret out whether 
captured or suspected spies were telling the 
truth. The military wanted -- ideally -- a portable 
device that didn't have all the wires and tubes of 

polygraph, so that it wouldn't have to be 

connected to the subject's body. So researchers 
became attracted to the theory that human voices 
emit "micro- tremors," low- frequency vibratuons 
that are generally inaudible or masked by other 
voice components. 

An article in Popular Electronics (April 1980, 
pages 66 -71) describes the theory in greater 
detail. But the short story is that after spending 
millions of dollars, researchers came up with a 

Voice Stress Computer. And one company, 
Omnitronics, headed by inventor John Walsh 
(see Fortune, Feb. 25, 1980, for his exploits 
which Sensormatics), holds U.S. Patent No. 

4142067 on it. 

WHAT IT DOES, 
HOW YOU USE IT 

The Hieronymus Machine is a personal Voice 
Stress Computer. Compact, battery operated(you 
put two 9 -volt cells in), it electronically measures 
changes in voice micro- tremor activity. The read- 
out is simple: a green light means low or no stress 
on the part of the speaker. And the red light 
indicates stress that could range from mild 
annoyance to severe anxiety. 

The Hieronymus Machine Voice Stress 
Computer, U.S. Patent No. 41 42 067. 

It can help you tell the difference 
between truth and falsehood in more 

ways than one. 

You, as the operator, could use the Hieronymus 
Machine like a thermometer, approximating the 
"fever level" of stress. And as you gain skill, your 
judgmental abilities will improve, enabling you to 
pursue or avoid a line of questioning or 
discussion that produces stressful responses. 

MANY APPLICATIONS 
AT HOME AND WORK 

You can use the Hieronymus Machine at home 
to have a lot of fun with your family. You can 
discover how it responds to different people's 
voices, what effect laughter and singing have on 
it, and see how it helps you evaluate such things 
as politicians' speeches over TV or radio. Yes, it 
works quite well on transmitted voices, as well as 
over the telephone or with tape- recordings; you 
do have to adjust the dial to compensate for the 
"noise" and other signals that came over wires or 
air waves. 

Next, try it on friends. See how well someone's 
favorite fish story holds up when you point out 
that the Hieronymus Machine doesn't believe a 

word of it And watch that poker face disappear as 
the red diode steadily insists you're not getting 
the whole story. 

BIOFEEDBACK FOR YOU 

If you're required to talk in front of groúps or 
need to speak convincingly to one person at a 

time, you can use the Hieronymus Machine to 
monitor your voice and learn a more relaxed, self - 
assured, persuasive style of delivery. If you 
wanted to learn hypnotism, a relaxed voice would 
be a real asset -- and the Machine could help you 
achieve it. 

At work, there are numerous situations in 
which the Hieronymus Machine can work 
wonders. Here's how: 

Hieronymus Bosch was a 15th- Century 
Flemish painter known for his startling 
originality. He was also something of a medical 
practitioner, and he believed that patients could 
be cured by passing stones over their bodies -- 

much as Franz Mesmer later developed animal 
magnetism as a "cure" for numerous maladies in 
his day. In both instances, Bosch and Mesmer 
achieved success because their patients 
believed that a cure was being worked. 

Nearer our own time, a couple of science - 
fiction writers concocted a device they called a 

Hieronymus machine: it produced varying 
sensations in the user depending where a dial 
was set, from zero to 100. The amazing thing was 
that this machine worked even when it wasn't 
plugged in! 

CIRCLE NO. 44 ON FREE INFORMATION CARD 

Now we have d true Hieronymus Machine -- 

theVoiceStressComputer It actually works, and 
among other things is capable of producing the 
Hieronymus Effect In its presence, people in a 

business meeting suddenly become more 
forthright And employees being asked about 
office theft became very cooperative in 

answering questions truthfully. Naturally, you'll 
want to use the Machine in plain sight and tell 
people what it does; this actually gets more 
cooperation from them 

30 -DAY TRIAL, 
MONEY BACK GUARANTEE 

The potential uses of the Hieronymus Machine 
are limited only by your imagination. Try it at no 

risk for 30 days We'll send you one or more with 
complete instructional literature You'll be able to 
try it, experiment, even conduct your own 
"investigation " 

Government and police departments and huge 
corporations are using large (briefcase -sized) 
versions of this kind of machine, and they have to 
pay $3,000 or so for theirs But you can have a 

personal Hieronymus Machine for only 5159.95. 
If you're not satisfied. send it back (insured)atthe 
end of 30 days for a full refund. no questions 
asked If you want two, the cost is $149.95 each 
And if you wish to purchase three or more for 
business use" ask about our special price. You're 
also protected by a 1-year parts and labor 
guarantee 

EXCLUSIVE BY MAIL FROM MERCURY 

The Hieronymus Machine cannot be obtained 
in stores or from any other source. To order, send 
check or money order to the address below. Or 
charge it on American Express, Carte Blanche, 
Diners Club, Master Charge, or Visa. You can also 
call our toll -free number: 

Call TOLL FREE 

800 - 257 -7850 
(In New Jersey, call 
toll -free 800 -322 -8650). 
Include $2.50 insured shipping charge per 
Machine. N.J. residents please add 5% 
sales tax. 
Or mail your order to: 

NATIONAL SALES GROUP 

Dept PE -8 Lakewood Plaza 
Lakewood, N.J. 08701 

C.. 
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SN7400N 
SN710IN 
SN7402N 
SN7403N 
SN7401N 
SN7105N 
SN7406N 
SN7107N 
SN7408N 
SN7489N 
SN7410N 
5N711IN 
SN7412N 
5N7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN7/21N 
SN7422N 
SN7423N 
SN745N 
SN7426N 
SN7427N 
SN7429N 
SN7430N 
SN7432N 
SN7437N 
SN7/38N 
SN7439N 
SN7440N 
SN7441N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
SN7445N 
SN7450N 
SN7451N 
SN7453N 
SN7454N 
SN7459A 
SN7460N 

7400 TTL 
SN7470N .29 
SN7472N .29 
SN7473N .35 
SN7474N .3 
SN7475N .19 
SN7476N .35 
SN7479N 5.00 
SN7480N .50 
SN7482N .99 
5N7483N .69 
SN745N .89 
SN7486N .35 
5N7489N 1.75 
SN7490N .45 
SN7491N .59 
SN7492N .43 
SN7493N .43 
SN7494N .65 
SN7495N .65 
SN7496N .65 
SN7497N 3.00 
SN74100N 1.25 
SN74107N .35 
SN74109N .59 
SN741I6N 1.95 
SN74121N .35 
SN74122N .39 
SN74123N .59 
SNi415N .49 
SN7415N .49 
SN74132N .75 
SN74136N .75 
5N74141N .79 
SN74112N 2.95 
SN74143N 2.95 
SN74144N 2.95 
SN74145N .79 
SN74147N 1.95 
SN74148N 1.29 
SN74150N 1.5 
SN74151N .59 
SN74152N .59 
SN74153N .59 
SN74154N 1.50 
SN74155N .79 
SN74156N .79 
SN74157N .65 

SN74160N .89 
SN74161N .89 
SN74162N 1.95 
5N7416314 .89 
SN74164N .89 
SN74165N .89 
5N74166N 1.5 
SN74167N 1.95 
SN74170N 1.59 
SN74172N 6.00 
SN74173N 1.25 
SN74171N 1.00 
SN74175N 1.00 
SN74176N .79 
SN74177N .79 
SN74179N 1.95 
SN74180N .79 
SN74181N 1.95 
5N71182N .79 
SN74184N 1.95 
SN74185N 1.95 
SN74186N 9.95 
SN74188N 3.95 
SN74190N 1.5 
SN71191N 1.5 
SN74192N .79 
SN74193N .A 
SN74194N .89 
SN74195N .69 
SN74196N .89 
SN74197N .89 
SN74198N 1.19 
SN74199N 1.49 
5N745200 4.95 
SN74251N .99 
SN74279N .79 
SN74283N 2.25 
SN74284N 3.95 
SN74285N 3.95 
SN74365N .69 
SN74366N .69 
SN74367N .69 
SN74368N .69 
SN74390N 1.95 
SN74393N 1.95 

JE608 PROGRAMMER 
2704/2708 EPROM PROGRAMMER 

3 Aove. oiwHy ?sr Lw o4/ LE1111ar Xae 1. mares la TEa's Ir el 

Md. /able tram tb 
rani trw loc. u Ma EYRÓM meb en N4/ mruoerouwr 

board 

w eMgn 
au lam a manar u eÁ41 er roma ma RAM wM 

entrms . lue eM dawn) n aeY acere Iamrwn. 
Stag. n. [PROMi ë mmemon 1.7 

The T. buml. me SEO/lest Sac. Pan, Ba. 
term insolent. Pawomeurryments I VAC6010 6w 

panes .11 
mol 

4/M romas in mdse arow Swa. 3< H 11'w. ëx ón. 

The 46808 EPROM Propemmw is Complere, mlHconta,. unir o.& .s ndegMent of computer control and requires no eddmonal 
systems for The EPROM n be o m oyammd from the Heaadc al Key.. or from a prep rammed EPROM. The 

m TEE. Pr.remcan e 
ta 

can a programmed EPROM by rn. mar of res Internal RAM circorM This voll allow Me sur to rest or pretest 
+'^ e Any own n mgwwn rib enter. duo he ory with Me 

Merue.errnal Keyboard 
co 

w 
rC pgwe f -5v 5V r7V rand 266V T... Hä an.rlEeoe 

Programmer 
aro t/e 

am Pr 

et Pan eoard Rrto 
new rae aswm les w.th nathe ysrem. 

LE aT Test Soco a el Roa 

JE608 KIT $399.95 
JE608 Assembled and Tested $499.95 

DISCRETE LEDS 4111-- 
XC556R .200' red 5/$1 MV50 .086" red 6/51 %C11IR .190x' red 5/91 
%C556G .200" green 4 /$l XC209R .15'r red 5/91 XCIIIG .190rr green 4/$1 
X05565 .200" yellow 4/51 XC209G .125" green 4/91 XCIIIY .190'r yellow 4/91 
XC556C .200" clear 4/11 XC209Y .15" yellow 4/51 XCIIIC .190' clear 4/51 
XC22R -200" red 5/51 XC55R .185" red 5/$1 
XC22G .200" green 4/51 XC5260 .185" green 4/$1 
XC22V .200" yellow 4/51 XC55V .185x' yellow 4/51 INFRA -RED LED 
MV1OB .170" red 4/$1 XC526C .185" clear 4/91 W "x Va"x 1 /16'r flat 5/91 

CD4000 .39 
CD40D1 .39 
CD1002 .39 
C 0400 1.19 
CD1007 .25 
C 0400 .49 
CD4010 .49 
CD4011 .39 
C 04012 .5 
C 0401 .49 
C134014 1.39 
CD4015 1.19 
C 0401 .59 
CD4017 1.19 
CD1018 .99 
CD4019 .49 
C 0402 1.19 
CDW21 1.39 
C 0402 1.19 
C04023 .29 
C134024 .79 
C D405 .23 
CD05 2.95 
cDa027 .69 

CMOS 
C D4028 .89 
CD4029 1.49 
CD4030 .49 
C04036 .99 
C04040 1.49 
CD4041 1.49 
CD4012 .99 
CD1043 .89 
CD40M .89 
C04046 1.79 
C134047 2.50 
CD1048 1.35 
CD4019 .49 
C04050 .69 
C04051 1.19 
C04053 1.19 
CD4o56 2.95 
CD4059 9.95 
C04060 1.49 
CD4066 .79 
CD4068 .39 
C 0406 .I5 

C 0407 .55 
C 0407 .49 
CD4072 .49 
C04076 1.39 
C 0408 .39 
C04082 .39 
Cá093 .99 
C04098 1.19 
MCI4109 14.95 
MC14410 14.96 
MC14411 14.95 
MC14419 4.95 
MC11133 13.3 
MC14506 .75 
MC14507 .99 
MC14562 11.95 
MC11583 2.49 
C 0450 3.95 
CD4510 1.39 
CD/511 1.29 
C04515 2.95 
CDIS18 1.29 
CD4520 1.5 
C04566 2.25 

DISPLAY LEDS 
ME POLARITY e7 PRICE TYPE POLARITY M PRICE 
MAN 1 Common Anode -red 270 2.95 MAN 6730 Common Anode -red u 1 .560 99 
MAN 2 5 e 7 Dot Matnxred 300 4.95 MAN 6740 Common Catho1ered-G D. .560 99 
MAN 3 Common Cathode -red .125 .25 MAN 6750 Common Cathode -red x 1 .560 .99 
MAN 4 Common Cathode -red 187 1.95 MAN 8780 Common Anode -red .560 .99 
MAN 7G Common Anode -green 300 1.5 MAN 6780 Common Cathode-red 560 .99 
MAN N Common Anode- yellow 300 .99 DL701 Common Anodered x 1 .300 .99 
MAN 72 Common Anote-red .300 .75 DL704 Common Cathode -red .300 .99 
MAN 71 Coleman Cathode -red 300 1.25 DL707 Common Anode -red 300 .99 

MAN 82 Common Anode -yellow 300 .49 01728 Common Cathode -red .500 1.49 
MAN 84 Common Cathode- yellow 300 .99 DL741 Common Anode -red .600 1.5 
MAN 3620 Common Anode -orange .300 -49 51746 Common Anode-red n 1 .630 1.49 
MAN 3630 Common Anode-orange x 1 .300 .99 21747 Common Anode -red .600 1.49 
MAN 3640 Common Cathode -orange .300 .99 01749 Common Cathode -red n 1 630 1.49 
MAN 4610 Common Anode -orange .300 .99 DL750 Common Cathode -red .600 1.49 
MAN 4640 Common Cathode- orange 400 .99 D133B Common Cathode red .110 .35 
MAN 4710 Common Mode -red .400 .99 19070 Common Cathode .250 .69 
MAN 1730 Common Anode -red x 1 400 .99 FN0358 Common Cantate x 1 .357 .99 
MAN 4740 Common Cathode -red .400 .99 FN0359 Common Cathode, .357 .75 
MAN 4810 Common Anode-yellow .400 ,99 790503 Common Cathode(FND500) .500 .99 
MAN 4840 Common Cathode -yellow .400 .99 FN0507 Common Anode (FND510) .500 .99 
MAN 6610 Common Anode- aranBe-D. D. .560 .99 5082 -7730 Common Mode -red .300 .99 
MAN 6630 Common Anode- orange o I .560 .99 HDSP -3400 Common Anode-red .800 1.50 
MAN 6640 Comma, Cathode- orange-D. D 56 .99 HOSP3403 Common Cathode red .800 1.50 
MAN 6650 Common Cathode- orange x 1 560 .99 5082 -7300 4 x 7 egl. 0150RHDP 600 19.95 
MAN 6660 Common Anode -orange 560 .99 5082 -7302 4 x 7 Spi Digit -LHDP .600 19.95 
MAN 6680 Cannon Corrode- orange .560 .99 5082-7304 Dverranpe chareder loll .800 15.00 
MAN 6710 Common Anode- red -D.D. .560 .99 5082 -7340 4 x 7 5p1 Digit- Hexadeomal .600 22.50 

TELEPHONE /KEYBOARD CHIPS 
AV66100 Push Button Telephone Dialler 814.95 AVói200 Repertory Dialler 14.95 
AV-5-9500 CMOS Clock Generator 4.95 
AV64376 Keyboard Encoder keys 14.95 
HD0165 Keyboard Encoder 16 keys 7.95 
74C92 Keyboard Encoder 16 keys 7.95 
74C923 Keyboard Encoder 20 keys 6.5 

ICM CHIPS 
ICM7045 CMOS Precision Timer 24.95 
ICM7205 CMOS LED Stopwatch/Timer 19.95 
ICM7207 Oscillator Controller 7.50 
ICM7208 Seven Decade Counter 1095 
ICM7209 Clock Generator 6.95 

NMOS READ ONLY MEMORIES 
MCM6571 128 X 9 X 7 ASCII Shited MM Greek 13.50 
MCM6574 128 X 9 X 7 Math Symbol 8 Pictures 13.50 
MCM6575 128 X 9 X 7 Alpha Control Char. Gen 13.50 

MISCELLANEOUS 
TL074X0 Otead Low Noise bi -let Op Amp 2.49 
11.494X6 Switching Regulator 4.49 
TL496CP Single Switching Regulator 1.75 
11C90 Divide 10/11 Prescaler 19.95 

951490 Hi -Speed Divide 10/11 Prescaler 11.95 
4X33 Photo-Darlington Opto- Isolator 3.95 
MK50240 Top Octave Erect Generator 17.50 
DS0026CH 5Mh2 2 -phase MOS clock driver 3.75 
TIL308 27e red num. di play w /integ. logic chip 10.95 
MM5320 TV Camera Sync. Generator 14.95 
MM5330 414 Digit DPM Logic Block (Special) 195 
L0110/111 354 Digit A/D Co verter Set 25.00 /set 
MC14433P 344 Digit A/D Converter 13. 95 

LITRONIX ISO -UT 1 

Photo Transistor Opto- Isolator 
(Same as MCT 2 or 4X25) 

494 each 

SN 76477 
SOUND GETERATOR 

Generates Complu Sounds 
Low New - Programmable 

$3.95 each 
TV GAME CHIP AND CRYSTAL 

includes 
AT-3-8500-1 

re display, 6 

MHZ 
games and 

(Chip 

angles, etc. 7 e 95 /$ex 
XR205 $8.40 
XR210 4.40 
XR215 4.40 
XR320 1.55 
OR-1.555 1.50 
XR555 .39 
XR556 .99 
XR587CP .99 
XR587CT 1.25 
XR1310P 1.95 
XR1488CN 3.85 
X91488 1.95 
XR1189 1.95 

EXAR 
JE2208K8 19.95 
X121800 3.20 
X92206 4.40 
XR2207 3.85 
XR2208 5.20 
X92209 1.75 
X82211 5.25 
X82212 4.35 
X82240 3.45 

XR2242CP 1.50 
X122281 4.25 
X82556 3.20 
X82567 2.99 
X83403 1.25 
X84136 1.25 
X94151 195 
594198 1.45 
X84202 3.80 
XR4212 2.05 
094558 .75 
X94739 1.15 
X94741 1.47 

74C00 .39 
74092 .39 
74004 .45 
74C06 .49 
74C10 .39 
14C14 1.% 
14C20 .39 
74C3 .39 
74C42 I.% 
14048 2.49 
74C73 .89 
74074 .89 

74C00 
74C85 2.49 
74C90 1 -% 
74C93 
74C95 
740107 
740151 
74C154 
740157 
74C160 
74C161 

1.95 
1.95 
1.25 
2.90 
3.00 
2.15 
2.49 
2.49 

74C163 2.49 
74C164 2.49 
74C173 2.60 
740192 2.49 
740193 2.49 
74C195 2.49 
740922 7.95 
740923 6.5 
74C925 8.95 
74C926 8.% 
BAC% 1.50 
80097 1.50 

RCA LINEAR 
CA3013T 2.15 
CA2023T 3.25 
CA3035T 2.48 
CA3039T 1.35 
CA3046N 1.30 
CA3e9N 3.5 
CA3060N 3.25 
CA300OT 1.25 
CA3081N 2.00 

CA3082N 2.00 
CA3083N L60 
CA3086N -85 
CA3069N 3.75 
CA3130T 1.39 
CA3140T 1.25 
CA3160T 1.25 
CA3401N .59 
CA3600N 3.50 

CALCULATOR 
CHIPS /DRIVERS 
M M575 12.95 
MM5738 2.95 
DM8864 2.00 
DM8865 1.00 
DM8887 .75 
DM8889 .75 
9374 7-seg. 
LED driver 1.50 
MM5309 4.95 

CLOCK CHIPS 

MM5309 4.95 
MM5311 4.% 
MM5312 4.95 
MM5314 4.95 
MM5316 6.% 
MM5318 9.95 
MM5369 2.95 
MM5387/1998a4.95 
CT 7001 6.95 

MOTOROLA 

MCI408L7 4.95 
MCI40eL8 5.75 
MC1439L 2.95 
MC3022P 2.95 
MC3061P 3.50 
MC4016(7446)7.50 
MC4024P 3.95 
MC4040P 6.95 
MC4041P 4.50 

78MG 1.75 
LM106H .99 
LM300H -80 
LM301CN/H .3 
LM302H .75 
LM301H 1.00 
LM305H -60 
LM307CN/H .35 
LM308CN/H 1.00 
LM309H 1.10 
LM309K 1.25 
LM310CN 1.95 
LM311N/H .90 
LM312H 1-% 
LM3I7K 6.50 
LM3111CN/H 1.50 
LM319N L30 
LM320Ká 1.35 
LM320K6.2 1.3 
LM320K-12 1.5 
LM320K-15 1.35 
LM320K-18 1.3 
LM320K-24 1.35 
LM320T6 1.25 
LM320T6.2 1.25 
LM320T6 1.25 
LM320T-12 1.25 
LM320T-I5 1.5 
LM320T-18 1.5 
LM320T-24 1.25 
LM323K-5 5.95 
LM324N 1.49 
LM339N .99 
LM340K6 1.35 
LM340K6 1.35 
LM340K6 1.35 
LM340K-12 1.35 
LM340K-15 1.3 

LINEAR 
LM340K-18 1.35 
LM340K-24 1.3E 
LM340T6 1.25 
LM340T6 1.5 
LM340T4 1.5 
LM340T-12 1.25 
LM340T-15 1.5 
LM310T-18 1.25 
LM340T-24 1.25 
LM358N 1.00 
LM370N 1.95 
LM373N 3.5 
LM377N 4.00 
LM380N 1.3 
LM380CN .99 
LM381N 1.79 
LM352N 1.79 
NESOIN 8.00 
NESIOA 6.00 
NE529A 4.95 
NE531H/V 3.95 
NE536T 6.00 
NE540 6.00 
NE544N 4.95 
NE550N 1.30 
NE555V .39 
NE556N .99 
NES60B 5.00 
NE562B 5.00 
NE565N/H 1.25 
NE566CN 1.5 
NE567V/H .99 
NES70N 435 
LM703CN/H .69 
LM709N/H .29 

LM710N .79 
LM7I1N .39 
LM723N/H .55 
LM733N 1.00 
LM739N 1.19 
LM741CN/H .35 
LM711-14N .39 
LM747N/H .79 
LM748N/H .39 
LM1310N 1.95 
LM1458CN/H 59 
MC1188N 1.95 
MC1489N 1.95 
LM14%N .95 
LM1556V 1.75 
MC17415CP 3.00 
LM2111N 1.95 
LM2901N 2.95 
LM3053N 1.50 
LM3065N 1.49 
LM3900N134011.59 
LM3905N 1.49 
LM3909N 1.25 
MC5558V .59 
80388 4-95 
LM75450N .49 
75451CN .39 
75152CN .39 
75453CN .39 
75454CN .39 
75491CN .79 
75492CN .89 
75493N .89 
75494CN .89 
RC/136 1.25 
RC4151 3.95 
RC4194 4.95 
RC/195 4.49 

iffpLOW PROFILE 
(TIN) SOCKETS 

1 -24 549 50100 
8 pin LP .17 .16 .15 

14 pin LP -20 .19 .18 
16 Pin LP .22 -21 .20 
18 Pin LP .5 .28 .27 

20 pIn LP .34 .32 .30 
22pin LP .37 .3 ' -35 
24 pin LP .38 .37 .36 
2e pin LP .45 .44 A3 
36 Pin LP .60 .59 .58 
40 pin LP .63 -62 .61 

il 1 -24 5.49 50100 
14 pin ST .27 .3 .24 
16 pin ST .30 .27 .3 
18 pin ST .35 .32 .30 

24 pin ST .49 .45 .42 
28 pin ST .99 .90 .81 
36 pin ST 1.39 1.26 1.15 
40 pin ST 1.59 1.45 1.30 

SOLDERTAIL 
STANDARD (TIN) 

DIODES TYPE San W PRICE 
194002 100 PIS 1 AMP 12/1.00 

TYPE VOLTS W PRICE 194003 200 PIV 1 AMP 12/1.00 
19746 53 400m 4 /1.00 1N4004 400 PIV 1 AMP 12 /1.00 

19751 5.1 400m 4 /1.00 144005 600 PIV 1 AMP 10/1.00 
16752 56 400m 41150 194006 800 PIV 1 AMP 10/1.00 
19753 6.2 400m 4 /1.00 944007 1000 PIV 1 AMP 10/1.00 
16754 6.8 400m 4/150 193600 50 200m 8 /110 
19757 9.0 400e 4/150 194148 75 10m . 1511.00 
19759 12.0 400m 4 /1.00 164154 35 10m 12/1.00 
19959 8.2 400m 4/1.00 194733 5.1 1w 28 
19 965 15 400m 1/100 164734 5.8 iw 28 
195232 5.6 500m 28 164735 6.2 le 5 
165234 6.2 500m 5 164736 6.8 ha 28 
195235 6.8 500m 28 1144738 81 tw 28 
195236 7.5 500m 28 191742 12 Ile 28 
195242 12 500th 28 144744 15 ler 28 
1N5245 15 500m 28 191183 50 PIV 35AMP 1.80 
14456 25 40m 6/1.00 191184 100 PI535 AMP 1.70 
19458 150 7m 6 /1.00 161195 150 PIV 35 AMP 1.70 
164854 180 10m 5/1.00 191188 200 PIV 35 AMP 1.80 
1N4001 50 79V1 AMP 12/1.00 191189 400 PIV35 AMP 3.00 

SCR AND FW BRIDGE RECTIFIERS 
0380 155 C' 4005 00612919491 51.% 
CSM 3.5.1 r 6005 OCR 1 % 
292326 1.64 Ca 3005 SCR 50 
MDA 980 -1 12A (w. 50V FW BRIDGE ROC. 1% 
MDA 980 -3 12A <. 2005 FW BRIDGE REC. 1 95 

SOLDERTAIL (GOLD) 
STANDARD 

1 -24 5-49 50-100 

8 pIn SG .39 .35 .31 
14 pin SG .49 .45 .41 
16 pin SG .54 .49 .44 
18 pin SG .59 .53 .48 

24 pin SG .79 .5 .69 
28 pin SG 1.10 1.00 .90 
36 pIn SG 1.65 1.40 1.26 
40 pIn SG 1.75 1.59 1.45 

WIRE WRAP SOCKETS 
(GOLD) LEVEL #3 
1.24 25-49 50-100 

8 pin WW .59 .54 .49 
IO pin WW .69 43 48 
14 pin WW .79 .73 .67 
16 pIn WW .65 -7J .70 
18 pin WW .99 .90 .81 
20 pin WW L19 l08 -99 
22 pin WW 1.49 1.35 1.23 
24 pIn WW 1.39 1.26 1.14 
28 pin WW 1.69 1.53 1.38 
36 pIn WW 2.19 1.99 1.79 
40 pIn WW 2.29 2.09 1.89 

71L500 
74L501 
74L502 
71L503 
74LS01 
74L506 
74L504 
74 L509 
74LS10 
7/LS11 
74L513 
74L511 
74L515 
7/L520 
74L521 
74L522 
74L526 
74LS27 
74L528 
74L530 
74LS32 
74LS37 
71L540 
71L542 
/L517 

.35 

.35 

.3 

.35 

.42 

.35 

.42 

.35 

.75 
-59 

1.3 
.3 
.3 
.35 
.3 
.35 
35 
.3 

.35 

.45 
-35 

1.05 
1.05 

74LSOOTTL 
74L551 -29 
74L054 .29 
74L555 .29 
74LS73 .54 
74LS74 .54 
74LS75 .71 
74LS76 .54 
74LS78 -M 
74L583 1.05 
74L585 1.50 
74LS% .54 
74LS90 .71 
14LS92 .90 
74L593 .90 
74L595 .99 
74L5% 1.15 
74L0107 .54 
74L5109 .54 
74LSI12 54 
74L5123 1.50 
74LS15 1.05 
74L5132 .99 
71L513 .59 
74L5138 1.06 

74L5139 1.05 
74L5151 1.05 
71LS155 1.05 
71L5157 1.05 
74L5160 1.15 
74LS161 1.39 
74LS162 1.25 
74L5163 1.39 
74L5164 1.50 
74LS175 1.25 
71LS181 2.49 
74L5190 1.39 
74L5191 1.39 
74LS192 1.39 
74L5193 1.39 
74L5194 1.39 
74L51% 1.39 
74L5253 1.25 
74L5257 1.05 
74L558 1.75 
74LS260 .83 
74L5279 .90 
74L5367 .5 
74LS368 .75 
74LS670 2.09 

1/4 WATT RESISTOR ASSORTMENTS -5% 
IO OHM 12 OHM 15 OHM 18 OHM 22 OHM 

p ASST. 1 5 ea. 27 OHM 33 OHM 39 OHM Al OHM 56 OHM 50 PCS $1.75 
68 OHM 82 ose 100 OHM 120 OHM 

ASST. 2 5 ea. 180 OHM 220 OHM 270 OHM 330 OHM 39e 50 PCS 1.75 
470 OHM 560 00M 680 OHM 820 011M 

ASST. 3 5 ea 1.20 1.5x I.8h 2.20 50 PCS 1.75 
3.35 3.9k 4.7h 5.60 

ASST. 4 5 ee. 8.2K los 170 15K 50 PCS 1.75 
22K 770 330 39K á7K 

ASST. 5 5 ea 56K 68K 82K 100K 120K 50 PCS 1.75 
1500 IBOK 2200 2700 3300 

ASST. 6 5 ea. 390K 470K 560K 6800 8205 50 PCS 1.75 
IM 1,2M 1.54 1.8M 2.2M 

ASST. 7 5 ea. 2.7M 3.3M 4.7M 5.6M 50 POS 1.75 
ASST. 8R Includes ResistorAssoriments 1 -7 (350 PCS.) $9.95 ea. 

$10.00 Min. Order - U.S. Funds Only Spec Sheets - 254 
Calif. Residents Add 6% Sales Tax 1980 Catalog Available -Sand 414 stems 
Postage -Add 5% plus Sl Insurance if desired) 

J arreco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

7-80 PRICES SUBJECT TO CHANGE 

C10661 .50 TRANSISTORS 2N3904 4/100 
MPSA05 .30 293055 89 293905 4/1.00 
MPSA06 5/1.00 MJE3055 1.00 293906 4/1.00 
11597 6/1.00 293392 5/1.00 294013 3/110 
T1598 6/1.00 293398 5/1.00 24/123 6/1.00 
40409 1.75 P93567 3/1.00 P94249 4/100 
40410 1.75 P93568 4/1.00 P94250 4/1.00 
40673 1.75 PN3569 4/1.00 2444400 111.00 
29918 4/0.00 40P53638A 5/1.00 291101 4/1.00 
292219A 2/1.00 MPS3702 5/1.00 294402 1/1.00 
2922210 4/1.00 293704 5/1.00 294403 4/1.00 
2922224 5/1.00 MP03704 5/1.00 294109 5/1.00 
P92222 PlasSC 7/1.00 293705 5/1.00 255086 4/1.00 
21423690 4/1.00 MPS3705 5/1.00 295087 4/1.00 
MPS2369 5/1.00 293708 5/1.00 295088 4/1.00 
292484 4/1.00 MPS3706 5/1.00 295089 1/100 
2N2906 4/100 293707 5/1.00 295129 5/1.00 

262907 5/1.00 243711 5/1.00 P65151 5/1.00 
2937240 .65 695138 511.00 

292925 5/1.00 2937254 1.00 265139 5/1.00 
MJE2955 1.25 293772 2.25 295210 511.00 

2N3053 2/1.00 293823 1.00 295419 3/1.00 
293903 5/1.00 295951 3(1.00 

CAPACITOR SISCCAPAOIT RIS CORNER 
10 p1 05 04 .03 .0010F 65 .p19 .325 
22 pt 05 .04 .03 .00470F .05 .04 .035 
47 pl 05 04 .03 .01µF .05 .04 .035 

100 pf 05 .04 03 .022µF .06 .05 .04 
220 pI 05 .04 .03 .0470 .06 .% 04 
470 of .05 04 035 1µF .12 .09 .075 

100 VOLT MYUR FILM CAPACITORS 
.001641 .12 10 07 .022mí .13 11 _ .09 
.0022 .12 10 on .047m1 ,21 17 .13 
.0017641 12 10 07 .1ml .27 .23 17 
.0101 .12 10 07 2211 33 27 .22 

+29% 01PPE5 TANTALUMS 1E0L101 CAM010R8 

.51 

.1/355 

.22/355 

.53 .43 
.33 

.5/355 

.22/355 .39 .31 .25 3.3/255 

.41 .33 .3 

.33/355 .39 .31 .3 4.7255 .63 .51 Al 

.47/355 .39 .31 .5 58255 .79 .63 .50 

.68/355 .39 .31 .5 15/255 1.39 1.12 .89 
1.0/355 .39 .31 .5 22/6V .79 .63 .50 

MINIATURE ALIIMMUM ELECTROLYTIC CAPACITORS 
Adel Leed Radial LAM 

.47 /509 .15 .13 10 47/55 15 .13 10 
1.0/50V 16 .14 .11 .47/505 16 .11 .11 
3.3/50V .14 .12 09 1.0/185 15 .13 .10 
4.7/255 15 13 .10 1.005V .16 .14 .11 
1025V .15 .13 .10 10/505 IN .14 ,11 
10/505 16 .14 .12 4.7/189 .15 .13 10 
22/55 .17 .15 .12 4.7255 .15 .13 .10 
22 /505 .24 .20 .18 4.7/505 .16 .14 .11 
4725V .19 .17 .15 IO/16V .14 .12 .09 
47/50V 25 .21 .19 10259 .15 .13 .10 
100255 24 .20 .18 10/509 .16 .14 .12 
100 /505 .35 .3 .28 47 /50V .24 .21 .19 
220255 32 .28 45 100 /185 .19 .15 14 
220/505 .45 .41 .3 10025V .24 .20 .18 
470/255 33 .29 27 100/505 .35 .30 28 
1000 /185 55 50 .45 220 /145 .23 .17 .16 
2200/165 .70 .82 .55 470/25V 31 .28 .284 

www.americanradiohistory.com

www.americanradiohistory.com


 

ULTRAVIOLET 
INTENSITY 

METER 
by BLAK-RAY 

TWO MODELS: 
LONG WAVE 

AND 
SHORT WAVE 

Meter consists of a sensor cell attached to 
a compact (3" x 3%" x 3 ") metering unit. 
Can be hand -held or placed directly on 
surface for measuring. Can be used re- 

motely, while connected to a meter hous- 
ing by a 4 -foot extension cord. Two 
models available - one for long wave 
and one for short wave ultraviolet. Read- 
ings are in microwatts per square centi- 
meter. Weight: 1 Ib. 

Completely assembled (includes sensor 
cell, reduction screen, extension cord, 
contrast filter and certification report.) 

J-221 LONG WAVE 
(300nm- 400nm) $242.00 
J-225 SHORT WAVE 
(200nm- 280nm) $260.00 
= 0= CONTINENTAL SPECIALTIES 

l1/l 

l/ll/ 
4// 

Proto Clips 
14-PIN CLIP PC -14 .... S 4.60 
16 -PIN CLIP PC -16 . - . . S 4.75 
24 -PIN CLIP PC -24 . . - - $10.00 
40 -PIN CLIP PC -40 .... $16.00 

Proto Boards 
PB -6 $17.95 
PB-100 19.95 
PB-101 22.95 
PB-102 26.95 
PB-103 44.95 
PB-104 55.95 
PB-203 99.95 
PB-203A 155.00 
PB-203A-Kit .. 131.00 

80804 
3212 
9214 

3216 

B224 
8226 

8228 
8238 
8251 

8253 

9255 
9257 
B259 

MICRDPRncFCCnR f:f1MPf1NFNTC 
80884/85809 SUPPORT DEVICES 

CPU S 7 95 

8.811 Input /Output 3.25 

Phone', Interrupt Control 

Bi- Directional Bus Daher 

Clock GeneratorHDnver 395 
Bus Drver 3.49 
System Controller/Bus Driver 4.95 

System Controller 5.95 
Prob. Comm. 1/0 (USART) 795 
Prob. Interval Timer 14.95 

Pros. Periph 1/0 (PR) 9 95 

Prog DMA Control 19.95 

Prog. Interrupt Control 19.95 

88604880 SUPPORT OD/ICES 

406800 MPU 814.95 
MC8802CP MPU with Clock and Ram 24.95 
MC68104PI 128x8 Stoic Ram 5.95 
MC6821 Perph her Adapt (MC6820/ 7 49 
MC6828 Priority Interrupt Controller 12.95 
MC6830L8 102488 Bit ROM 26068430-8) 14.95 
MC6850 Asynchronous Comm Adapter 7.95 

MC6852 Synchronous Serial Data Adapt 9.95 
MC6860 0 -600 bps Digital MODEM 12.95 
MC6862 2400 bps Modulator 14.95 
MC6880A Ouad 3 -Stale Bus Trans IMCB726) 2.25 - MICROPROCESSOR CHIP0- I9SCELWNEOUS- 

5.95 
3.49 

Z80(7800) CPU $13.95 
Z804(780 -1) CPU 15.95 
CDP1802 CPU 1995 
2650 MPU 19.95 

5502 CPU 11.95 

8035 8- 8)014PU wlclock, RAM, 1/0 linea 19.95 

P8085 CPU 19.95 

TMS9900JL 16.88 MPU A/hardware, muaipIy 
3 4)0,08 49.95 

IMIn REGISTERS 

MM500H Dual 25 BR Dynamic 950 
MM503H Dual 50 gil Dymm)o 50 

665846 Dual 16 8H Static .50 

MM506H Dual 100 Bit Static 90 
665101 Dual 64 Bit Accumulator .50 

MM5016H 500/512 Bit Dynamic .89 

2504T 1024 Dynamic 3.95 

2518 Hex 32 B8 Static 4.95 

2522 Dual 132 Bit Sane 295 
2524 512 5495c .99 

2525 1024 Dynamic 2.95 

252] Dual 258 Bit Stalk 
2.95 

2528 Dal 250 Static 4.00 

2529 Dual 240 Bit Static 4.00 

2532 (h9d BO Mn t Stabs 2.95 

2341 No 6.95 

7415670 404 Refiner file (TriState) 2.49 

UNIT'S 
n- v- 5.1013 30K BAUD 5 95 

M.280 
M-CDP1802 
M-2650 

2513(2140) 
2513)3021) 
2516 

MM5230N 

MICROPROCESSOR MANUALS 

User Manual 

User Manual 

User Manual 

ROM'S 

Character Genentor(upper rase) 

Character ceneratoglower rase) 

Character Generator 

2048-Bit Rad Only Memory 

1101 256 %1 

1103 102x1 
2101(8101) 25684 
2102 102451 
21L02 1024 %1 

2111(8111) 25684 
2712 25654 
2114 102464 
2114L 102454 
2114-3 102484 

21141-3 102484 
5101 256%4 

5280/2107 409691 
7489 16%4 

745200 256 %1 

93421 25691 
UPD414 4K 

56(4027) 
UPD416 16K Dynamic 16 pin 250ns 

(6041161 
TMS4044- 4K Static 

45NL 
TM58045 102484 Sunc 
2117 16,384 %1 Dynamic 35015 

(Nose marked) 

MM5262 2KX1 Dynamic 

RAM's 

97 50 
7 50 

500 

59 95 

995 
10 95 

1 95 

Stalk 
Dynamic 
Static 
Static 
Soho 
Static 
Static MOS 
Static 450ns 
Static 450ns low power 
Spirt 300ns 

Steno 300ns low power 

Static 
Dynamic 
Static 

State Instate 
Stella 
Dynamx 16 pin 

PROM'S 

51 49 

99 
3.95 
1 75 

195 
3 95 

4.95 
7 95 

1095 
10 95 

11 95 

7 95 
4 95 
1 75 

4 95 

2 95 

4.95 

7 95 

14 95 

14 95 
995 

411 00 

17024 2048 FAMOS 

27161NTEL 16K' EPROM 

TM52516 16K' EPROM 

(2716) 'Requires single 5V power soh* 
TMS2532 8658 EPROM 

2708 8K EPROM 

2716 T.1 16K" EPROM 
--Requires 3 voltages, -8V, 58, -12V 

6301 -1(7611) 1024 

6330-1(7602) 256 

82523 3208 

825115 4096 

825123 32%8 
74186 512 

74186 256 
745287 1024 

instate NpSlar 
Open C Bipolar 
Open Collector 
&palar 
instate 
ilL Open Collator 
TTL Open Collector 
Slane 

95 95 
59 95 

24.95 

89.95 
10.95 
29.95 

14.95 
349 
2.95 
395 

19.95 
3 95 

995 
395 
2.95 

IThe Incredible 

"Pennywhistle 103e1111106 

$139.95 Kit Only 
The Pennywalsa 103 a capable of recording data to and from audio lape wnhoui 

critical speed requirements for the recorder ana it us able to communicate directly with 

another modem and termina tar telephone "hamming' and communrauons In 

addition, It is1ree of critical adjustments and is boa Mth non- pren5dn, readily available 

(1na Transmission MOW Frequency -SERI Keying, full -duplex )halt- duple, 

selectable) 

Maximum Oíla Rile 300 Baud. 
Data Formal Asynchronous Serial (return to mark level required 

between each character). 
Raelve Cannel Frmemelas 2025 H7 for space; 2225 He for mark. 
Transmit Cbanml Fngenales Switch selectable- Low (nonlul) = 1070 space. 

1270 mark. High = 025 space. 2225 mark 

Receive Sanai5Nty - 46 08m aaounialry coupled 
Transmit Level 15 Obm nominal Adjustable from -6 dcri 

to - 20 0bm 
Receive Frequency T515pnee 7189uency reference automatically adjusts .o 

alkw lar operation between 1800 HT and 2400 01 

Digital Gals Madam EIA RS -232C or 20 mA current loop (receiver 
oplmsolated and non -poprl 

Power Requirements 120 VAC. angle phase. 10 Walls 
Rtyaaal All components mount On a single 5" by 9 

primed mmuit board XII amponems intruded 
Peounes a VOM, Audio Oscillator Freaixncv Counter and nor Oalbscope to tigr 

TRS -80 
16K Conversion Kit 

Expand your 41( TRS -80 System to 16K. 
Kit comes complete with: 

8 each UPD416 -1 116K Dynamic Rems 1 250NS 
Documentation for conversion 

TRS-16K $59.95 

Jumbo 6 -Digit Clock Kit IIII 
Four .610.M. and two.300"ht. 
common node displays 
Uses MM5314 clock chip 
Switches for hours, minutes and hold functions 
Hours easily viewable to 30 feet 
Simulated walnut case 
115 VAC operation 

12 or 24 hour operation 
+ includes all components, case and wall transformer 

Size: 68. x 3488 x 1Ví 

J E 747 $29.95 

Function 
Generator Kit 

L 1e,,,) 

Provides 3 basic 
waveforms: sine, 
triangle and square 
wave. Freq, range 
from 1 Hz to 100K 
Hz. Output ampli- 
tude from 0 volts 
to over 6 volts 
(Peak to peak). 
Uses a 12V apply 
or a t 6V split PIP- 
ply. Includes chip. 
P.C. Board. com- 
ponents & i struc- 
tions. 

JE2206B ...$19.95 

DIGITAL 
THERMOMETER KIT 

ieete e 

Dual sensors- switching control for in- 
door /outdoor or dual monitoring 
COntinuoue LED .8" he display 
Range: -40 °F to 199F / -40°C to 100°C 
Accuracy i1° nominal 

S et for Fahrenheit or Celsius reading 
Sim waln "t case - AC well adapter incl. 
Size 3 1 4 "H 06 -5 /8 "W x 1.3/8 "D 

JE300 $39.95 

JE701 

Bright .300 ht. com, cath- 
ode display 

Uses MM5314 clock chip 
Switches for hours, minutes 

and hold modes 
Hrs. easily viewable to 2011 
Simulated walnut use 

115 VAC operation 
12 or 24 hr. operation 
Incl. all components, case & 
well transformer 
Size: 694" x 3 -1/5" . 1 :a" 

6 -Digit Clock Kit $19.95 

Regulated Power Supply 
Uses LM309K. Heat sink - 

provided. PC board con- - - ' 

struction. Provides a solid 
1 amp @ 5 volts. Can supply up 
to =5V, ±9V and :12V with 
JE205 Adapter. Includes compo- 
nents, hardware and instructions. 
Size: 3 %" x 5" x 2 "H 

JE200 $14.95 

ADAPTER BOARD 
- Adapts to JE200- 
±5V, ±9V and ±12V 

DC /DC converter with +5V input. Toriodal hi- 
speed switching XMFR. Short circuit protection. 
PC board construction. Piggy -back to JE 200 
board. Size: 3l/" x 2" x 9/16 "H 

DESIGNERS' SERIES 
Blank Desk -Top Electronic Enclosures 

High strength epoxy molded 
and pieces in mocha brown 
finish. 
Sliding rear /bottom panel for 
service and component ec- 
cessibility. 
Top / bottom penels.080 thk 
alum. Alodine type 1200 
finish (gold tint color) for 
best paint adhesion after 
modification. 
Vented top and bottom 
panels for cooling efficiency. 
Rigid construction provides 
unlimited applications. 

CONSTRUCTION: 
The "CITE" Blank Desk Top Electronic Endosures are designed to blend and complement 
today's modern computer equipment and can be used in both industrial and horns. The 

end pieces are precision molded with an internal slot (all around) to accept both top and 

bottom panels. The panels are then fastened to 1 /." thick tabs inside the end pieces to 
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/ 

bottom panel slides back on dotted tracks while the rest of the enclosure remains in- 

tact. Different panel widths may be used while maintaining a common profile outline. 
The molded end pieces can also be painted to match any panel color scheme. 

Enclosure 
Model No. 

DTE-8 
DTE-11 
DTE-14 

Panel 
Width 

8.00" 
10.65" 
14.00" 

PRICE 

$29.95 
$32.95 
$34.95 

JE610 ASCII 
Encoded Keyboard Kit 

The JE610 ASCII Keyboard Kit can be interfaced into 
most any computer system. The kit comes complete 
with an industrial grade keyboard switch assembly 

(62- keys), IC's, sockets, connector, electronic compo- 
nents and a double -sided printed wiring board. The 
keyboard assembly requires +5V @ 150mA and -12V 

@ 10mA for operation. Features: 60 keys generate the 

full 128 characters, upper and lower case ASCII set. 

Fully buffered. Two user -define keys provided for 
custom applications. Caps lock for upper -case -only 

alpha characters. Utilizes a 2376 140 -pin) encoder 

read -only memory chip. Outputs directly compatible 
with TTL /DTL or MOS logic arrays. Easy interfacing 
with a 16 -pin dip or 18-pin edge connector. 

JE610 (Case not included) $79.95 
Desk -Top Enclosure for 

JE610 ASCII Encoded Keyboard Kit 
Compact desk -top enclosure: Color- coordinated de- 
signer's case with light tan aluminum panels and molded 
end pieces in mocha brown. Includes mounting hardware. 
Size: 306 "H x 1406 "W x 818"0. 

DTE -AK $49.95 
SPECIAL: JE610 /DTE -AK PURCHASED TOGETHER 

(Value $129.90) $124.95 

$10.00 Min. Order - U.S. Funds Only Spec Sheets - 25! 
Calif. Residents Add 6% Sales Tax 1980 Catalog Available - Send 41i stamp 
Postage -Add 5 %plus$1 Insurance lit desired) 

JE205 
$12.95I7-80 

J arreco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1355 SHOREWAY ROAD, BELMONT, CA 94002 

PRICES SUBJECT TO CHANGE 

JE600 
Hexadecimal Encoder Kit 

FULL 8 -BIT 
LATCHED OUTPUT 
19 -KEY KEYBOARD i 
The JE600 Encoder Keyboard Kit provides two separate 

hexadecimal digits produced from sequential key entries 

to allow direct programming for 8 -bit microprocessor 

or 8 -bit memory circuits. Three additional keys are 

provided for user operations with one having a bistable 

output available. The outputs are latched and monitored 
with 9 LED readouts. Also included isa key entry strobe. 
Features: Full 8 -bit latched output for microprocessor 

use. Three user -define keys with one being bistable 

operation. Debeunce circuit provided for all 19 keys. 

9 LED readouts to verify entries. Easy interfacing with 
standard 16 -pin IC connector. Only +5VDC required for 

operation. 

JE600 (Case not included) $59.95 
Desk -Top Enclosure for 

JE600 Hexadecimal Keyboard Kit 
Compact desk -top exclosure: Color- coordinated de- 
signer's case with light tan aluminum panels and molded 
end pieces in mocha brown. Includes mounting hardware. 
Size: 301 H x 80 "W x 8% "0. 
DTE -HK $44.95 
SPECIAL: JESOO /DTE -HK PURCHASED TOGETHER 

(Value $104.90) $99.95 

CIRCLE NO. 36 ON FREE INFORMATION CARD 
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2 % OI5[OIJNT 
10 -QUAD PHONO JACKS, 4 RCA jacks on 2 s 1/' Bakelite strip, 1.6249/ 2.99 
50 -RCA PHONO PLUGS, popular audio: speaker plugs, 100° material. 1.3293) 2.99 
25 -MINI PLUG 8 CABLE SETS, 3.5mm plug, 6' insulated 2 cond. leads, 1.62691 . 2.99 
25- MAGNETIC DISCS. Plastalloy 13/16 die. x 1/8" discs, 1.62941 2.94 
250 -PRE- FORMED DISCS, caps w /leads for PC use, mixed values, 1.2605) 2.99 
30- PLASTIC POWERS, 25 wall, npn & pnp, 50 -200 bnrbo, TO 220, 1.62371 2 99 
100 -2 WATT RESISTORS. assorted carbons, films etc. some 5'.ers, (.623BI 2.991 
24 -LM -3401 VOLTAGE REGULATORS. untested TO -220, may Incl. 5 -24V, 1.26351 2.9/ 
150- POLYSTYRENE CAPS, assorted types, styles, 1 sixes, all good, (.27291 2.9 
200 -COILS & CHOKES, asst. RF, OSC, IF, and peaking types, ra b2831 2.99 
50 -POWER TAB TRANSISTORS. plastic NPN, TO -220, asst. types, untested, (.2425) 2.99 
24- SKINNY TRIM POTS, multi 1 single turn. asst. values 1 types, 1.6285) 2.99 
3 -25A 50V BRIDGES. "block" type, with four lug -type leads, 1 =63111 2 99 
100 -Tits, 7400 series. incl. gates, flip -flops, etc. untested, 1.61226) 2 99 
5 -BRASS LOCKS, with key, 1':" long, for doors, windows, etc. 1.62531 2 99 
250 -MOLEX SOCKETS, "on -a- strip ", make your own pc sockeb. (.62551 2 99 
50 -MINI POTS. pc style, single turn, assorted values, 1.3345) 2 99 
20 -JUM13O RED LEDS, 3V 10 mA, 100 good material, red dome lense, 1.3369) 2.99 
3 -SOUND TRIGGERS. sound activated amp, SCR Triggered, on 3" board, 1.36251 2.99 
50- TRANSISTOR SOCKETS, assortment may include; TO- 19,5,66,3, etc, 1.38451 2.99 
100 -CABLE TIES, 4" non -slip white plastic, like Ty-wrap, (.5218) 2.99 
150 -FEEDTHRU CAPS, assorted types & sizes, for RF, UHF, etc, 1.5668A1 299 
250 -'. WATT RESISTORS, asstd. carbons, rarbo- films, some 5 -,ers, 1.5797A1 2 99 
100- PLESSY CAPS. ceramic blocks in assorted sizes 1 values, (.62211 2.99 
30 -HOBBY LEDS, assorted types 1 colors, mostly dims, some good. 1.62251 2 99 
150 PC.- HEATSHRINK, slip -over type, shrinks 501.,, like Thermo -fit, 1.62391 2 99 
10 -NE -2 BULBS. neon, for 110 VAC, requires resistor, (not incl../ 1.26131 2 99 
100- METALLIC RESISTORS, mostly '/ watters. asst. val. 1 -5 col. (.62801 2 99 
I00- POWERS POWERS, 3 to 7 watt power resistors, 1.62811 . 2 99 
25- CRYSTALS. assorted types, some H6 /U, some frequency marked, 1.62561 2 99 
150- SUBMINI IF TRANSFORMERS, asst. may include; one. antenna, etc. 1.62591 2.99 
60- SQUARE OHM RESISTORS, prime resistors, asst. values, grab 'em! (.62611 2 99 
40 -MICRO MINI REED SWITCHES, 1" long, for alarms, relay systems. etc. 1.62631 . 2.99 
200 PC.- CAPACITOR SPECIAL, asst. molars, polys, micas. etc. 100 ",. good, 1.6264) 2.99 
20- PUSHBUTTON ALARM SWITCH, SPST, momentary, NC, w/Nardware. 1.62671 2.99 
500 PC.- HARDWARE SURPRISE, 1approx.l 1 Ib. asst. screws, washers, etc. 0/6271)2.99 
i0 -9V BATTERY CLIPS, snap connector, coded, insulated leads. (.6286) 2 99 
6 -WATCH GUTS, 5- function. LED style, assorted sixes, untested, (.6287) 2 99 
10 -HEAVY DUTY LINE CORDS, white, 2 cond. 6 ft. 16 gauge, .62921 2.99 
20- SINGLE PIN LEDS, green, micro style, 3V 10mA, 1001,,, (ob293) 2 99 
40- LED /TRANSISTOR SOCKETS, 'snap -in ", 3 pc leads, for TO-5,18,46.etc, (.62971 2.99 
200 -PRECISION RESISTORS. ',W, 1 axial 1.2428) 2 99 
15- MOTORS MOTORS. asstd. sixes speeds & types, 1.5 -12 soils, 1.2551AI 2.99 
ISO 'LONG LEAD DISCS. prime, marked caps, assorted material, (425981 2.99 
100 -PLASTIC TRANSISTORS, untested, TO -92, asst. types 142604) 2 99 
S0 -SLIDE SWITCHES, various shapes, sixes, and types 1.27261 2 99 
'S- TRANSISTOR ELECTROLYTICS, epoxy encapsulated, asst. values, (.27471 2.99 
150 -HALF WAITERS, 100",x. color -coded resistors, asst. values, 1.30461 2.99 
25 -SLIDE VOLUME CONTROLS, various values & types, for Hi fi, etc. (a3057) 2 99 
S0- UPRIGHT ELECTROS 100 ".. assorted values & voltages, marked, (.3226) 2 99 

TANK GAME CHIP 
& BOARD SET 

General 
Instru í1n15 
AY -3- 8700 -1 
Cat. No. 92CU6526 

TANK GAME CHIP 
sCat. 

No. 
os `r v 95 LESS BOARD 

40 CHANNEL y,,' pl 
CB BOARD 11í1-t114811 

Sr 
l'I..age Luck L.ol-. Nee, $14STAD,,t;.ß f 

oked 9W Amp Ihop. NF' JI 
nd Modulation tr ,a n cat. Ne. . 3Ca 

L Mnawtl r9 92CUSS5e M, 

MOTOROLA 
AM -FM 

STEREO 
AUTO 
RADIO 

ULTRA -SMALL 
LCD CHRONOGRAPH 

, ,l2 92" 64°3 

MODULE 
only 2.3Iß 

x STOPWATCH! 
ELAPSED TIME INDICATOR! $24.50 DUAL ZONE R! 

ALARM LARMCLO 

SEND FOR FREE C ATALOG 

Only $49195 Cat. No. 

92CU6551 5 Station Pushbutton 
Tuning! 

"Factory Installed" 
Quality at a 

"Do -It- Yourself" Price! 

N, 
We honor MASTERCHARGE, VISA, Check, L C.O.D.. 
Order by Phone or Mail. Min. Order: USA S, Canada: 

POLY PAKI l P05TAGEIA HANDLING. OSA:. 55, a 
Enclose 

Canadian: 8. 
Foreign: 20, iUS Funds.. OPEN ACCOUNTS: (Must 
be listed A rated in 0861 Net 30. 125 minimum,. 
PHONE: ,617( 245.3028 
C.O.D. ORDERS: Payment most be made via Cash, 
Postal Money Order. or Certified Check. C.O.D. 
char es mill be added to i, .. . . 

'SALE ENDS: October 1, 1980 
Discount To Be Taken BEFORE Postage Is Added. /` P.O. BOX 942, ER 

SOUTH LYNNFIELD, 
MASS. 01940 

CIRCLE NO. 55 ON FREE INFORMATION CARD 

7403 -S 
7410 -S 
7413 -S 
7438 -S 
7444 -S 
7450 -S 
7472 -S 
7493 -S 
7496 -S 
74122 -S 
74151 -S 
74155 -S 
74159 -S 
74161 -S 
74163 -S 
74164 -S 
74190 -S 
74192 -S 
74194 -S 
74195 -S 
74198 -S 

lí1333 ii13 x,33 11.!J1 
Here is a chance to stock up you lab at unprecendented prices... we've got to move These out to make room for our ever- 

expanding CompuPro1N division. Lirrited quantities-first come, first served. Sorry, at these low prices we cannot include spec 
sheets or accept COD /telephone orde-s. Part numbers must include the special -S suffix or you will be charged our regular 
prices. Parts may be house numbered or have dual markings. This is your chance to save! 

Quad 2 input OC 
Triple 3 input NAND 
4 to 16 line decoder /demux 
Quad 2 input NAND OC 
Gray to decimal decoder 
And -or- invert 
JK M -S flip flop 
4 bit binary counter 
5 bit shift register 
Retriggerable one -shot 
8 channel mux 
Dual 2/4 demux 
4 to 16 line decoder /demux OC 
Synchro 4 bit binary counter 
Synchro 4 bit binary counter 
8 bit shift register 
Up /down decade counter 
Up /down binary counter 
4 bit bidirectional shift reg 
4 bit parallel shift register 
8 bit shift register 

21/$2 
21/$2 
6/$2 

21/$2 
8/$2 

21/$2 
21/$2 
10/$2 
12/$2 
18/$2 
8/$2 
8/$2 
4/$2 
8/$2 
8/$2 
6/$2 
4/$2 
4/$2 
4/$2 
6/$2 
4/52 

4012 -S 
4020 -S 
4023 -S 
4044 -S 
4046 -S 
4071 -S 
4093 -S 
4507 -S 
4510 -S 
5101 -S 

Dual 4 input NAND 
14 stage counter 
Triple3 input NAND 
Quad R -S latch 
Phase locked loop 
Quad 2 input OR 
Quad 2 in NAND Schmitt trig 
Quad EX -OR 
BCD up /down counter 
1024 bit stat. RAM 4x256 

12/$2 
4/$2 

12/$2 
4/52 
2/52 

12/$2 
4/$2 
4/52 
2/52 

10/$12.50 

LINEARS 
,I- ackage type. H = T099. M= minidip. D= dip 

201 H-S 
308H-S 
703H-S 
723D-S 
741M-S 
1458M-S 
4558M-S 
4195TK-S 

Improved 301 op amp 
Micropower op amp 
RF /IF amp 
Voltage regulator 
Compensated op amp 
Dual 741 
Dual 741 
Dua' track 15V reg w/ data 

TK=T0661 

TO -220 NEGATIVE 
VOLTAGE REGULATORS 

10/52 
6/$2 
6/$2 
6/$2 

15/$2 
10/$2 
12/52 
2/$2 

7906 -S 
7908 -S 
7912 -S 
79M 15 -S 
7918 -S 
7924 -S 

-6V regulator 
-8V regulator 
-12V regulator 
-15V regulator 
-18V regulator 
-24V regulator 

2/52 
2/52 
2/S2 
2;'S2 
2i$2 
2/ $2 

General purpose silicon signal diodes 50/52 
GT5306 NPN darlington, min gain 17000, 

25V 200 mA, T092 package 100/58.95 
NPN transistor similar 2N3904 100/57.95 
PNP transistor similar 2N3906 100/58.95 
4N28 -S opto- coupler 6 pin minidip, 

MCT- 2 /IL -1 pinout 5/52 
SN76477 -S complex sound generator 1/52.50 
MA1003 12V DC clock module w/ case $19.95 
Opto- Isolator Grab Bag - 50 mixed opto- isolators 

from a major manufacturer. Unmarked 6 and 8 
lead minidips include single and dual types with 
diode, transistor, and darlington outputs. Test 
them yourself and save! Not recommended for 
beginners. 50/54 

CIRCLE NO. 23 ON FREE INFORMATION CARD 

SOLDERTAIL SPECIAL SOCKET 
Now that you've got the ICs, get some sockets at a 

fantastic price! 
14 pin: 50/$4.95 
16 pin: 50/54.95 
18 pin: 50/54.95 
20 pin: 40/54.95 

S. 

24 pin: 
28 pin: 
40 pin: 

30/54.95 
30/54.95 
20/$4.95 

16K DYNAMIC RAM 
SPECIAL ... 8/S59 !! 

Expand memory in TRS-80"-1 and -II, as well as 
machines made by Apple, Exidy, Heath H89, newer 
PETs, etc. Low power, high speed (4 MHz). Add $3 
for 2 dip shunts plus TRS -80° conversion 
instructions. Limited quantity. 

TERMS: Cal res add tax. Allow 5 shipping; excess 
refunded. Orders under $15 add $1 handling. We accept 
VISA- and Mastercard' orders ($25 min). Please include 
street address for UPS delivery. Sale prices good through 
cover month of magazine: other prices subject to change 
without notice 

®DC300 
GODBOUT ELECTRONICS 

Bldg. 725, Oakland Airport, CA 94614 

FREE CATALOGUE: This is only the tip of the iceberg... 
we also have power supply kits. MusiKits , more 
components, and of course the CompuProTN series of 
high -performance S -100 computer boards. For 1st class 
catalog delivery. add 41 cents in stamps. Foreign orders 
add $2 to help cover postage (refundable with order). 
Thank you for your business! 
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DIGI-KEY 
CORPORATION 

Quality Electronic Components TRE ̀ I -duO -346-5 i 44« 
MN., AK., HI. RESIDENTS 218.Ó87.6674 

DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 

I.C.'S RESISTORS TRANSISTORS CAPACITORS DIODES I.C. SOCKETS & PINS SWITCHES 
CLOCK MODULES OPTOELECTRONICS BREAD BOADING & TESTING DEVICES DRAFTING SUPPLIES 
DATA BOOKS NEAT SINKS WIRE o TOOLS ... AND MORE ... WRITE FOR FREE CATALOG 

TEXAS INSTRUMENTS TIME- TEMPERATURE 
I.C. SOCKETS PROGRAMMABLE MODULE 

fOLOe T1xu Dn f10CKm 

w1MM 
4.4.1464144 ta.i r.n9i.,le.New 

1'1141_3N.66ree.aM eOYerA1 

TIN OK 
415 41...7mMI54.r.e44 

1.1114. 1 11 

yy 
015. epnalem. m 10 411 

bs 
1 .M.. ... .. 

0ste 
1M9nAe1b5 

MeNmm.m... 

22 í10irAn016 .N4 

.. ... 
27 7 43 

24 
s3 ...:......3 ]1I 

USER PROGRAMMABLE FOR: 

.4 mils C. a.1 as reOly any curl, r metre esters 

.1mM946ea 

M6 .N: M MNMe11.OM/ Wet. NI.. 

20 

101 00 
03 

0° 
FEATURES 

11.40746 44,10 6.41,444.41.6 

M14. 14w1.. 
7v500 e áeM .. ü . 2.44 

a6 31 7.01 p ro 9516 16 MO. m. me. . ...... 
42 3.77 3303 

b.ro 
14 414 43.00 

14104,9-1* .r.e4yae14rrAes9M6Mry. 

449 444461 aa,m.w! ewrn n 1oY 
404 
4.464 m reMw r,ra,mr.rÁr 1.M110 r er0,e ..aae K w1 M 

re1.5e.we..n.elrMa.w 

INTEGRATED CIRCUiTS 
74u001e91 4000 CMOS l 1191 69i c 

.It500N 
4L501 
415024 
4.5034 
450414 
4150 

74150114 
745094 
1413106 
711511 
74131 
7115134 
74u16 1.2' 
7415158 
1453N4 

41521 
115 

711526 .3 
74152 

415311 
4153 14 .41 
4.37 3 

7415386 .3 
15401! 

14L5124 8 
491JX 1.0:. 

IW314 1... 
40094 1.1 
4501 

74L55 
74655 

415131 .4 
41576 .4 
415I6 .5 
A65)6 

711576 
41583! 
41586 1 

14L96 5. 

11596 .1 
1159 

744510 
4510911 

741511 
41511 
11511 

4151 
1151234 I 

14151254 
745126 64 
711513211 .9 
7115136 
74131384 .14 

1/51394 .94 
4u1 51N .9 
451531 .94 
45156 1.9/ 

74151534 ,91 
74515613 ,91 
7/1515794 
145156 
7451604 
71151419 .0 
7451624 .0 
74151634 .0 
74316194 
7415166 .51 
14516994 .51 
7113170 .. 
7451731 
74.517 
141517 
7115196 
7415191 
4.1924 .1 

40C4 .3 
7401N .3 
74024 .3 
74036 .3 
74014 .3 

7405N 
7406 .11 
74074 41 
)406 
7406 .3 
71131 .3 
7411X 
74134 .4: 
7416 .8 
786 .41 
74179 ./1 
74204 
7/236 .1 
7426 . 

7426 
3 

.3 
712)" .3 
7430N .3 
74326 .3 

743M ,11 
7436 41 
141014 .3. 

]1431 .7 
7116 .9 

)M" 1 

7444! 1 

14501 

111 
1001 .31 
1002 .35 
4006 1.39 
001 49 

4009 1.12 
56 

ÿ1000 .56 
4011 .33 
4012 .35 

4013 .62 
4014 1.04 
4015 1.08 
4016 .55 
409 1.06 

4019 1.08 
4019 .56 
4070 1.30 
4021 1.14 
1022 1.08 
4023 .35 

1024 94 
4025 .38 
4017 .71 

ÿ2219 1. 9 
4030 .46 
4034 2.75 
4035 1.12 
4040 1.24 
4041 1,07 
4042 1.08 
4043 1.08 
1014 1,09 
4046 1.9 
4047 1.45 
4048 .80 

233518 7 

233531 1 

1835611 1 

Ì31' 
1 

1X 15 7 
I/A101p11 
1461076 
IM10EM I 

TIM 

Ì I6IP 7 

11.18/4 
77 

911 i 11.18/4 
1M720611.5 1 7 

1.16.330406 17 
W3207P-0 17 
114320609 17 
141.3704012 I 7 

069204015 1 7 
14320011 1 7 
IM320691-24 1 7 
UV23r 
1653101 

254 34 6 3 
274 3 

Z 15 
22 

0 6 
77 24 

1 15 

S 
10 

S 132 
2 1 32 
JI 132 

-Ì2 1 32 
-15 131 

SILICON TRANSISTORS 
18 IM 11A 

1e 55 1.80 1630 150.00 1100 1 

1 

7143904 20 5.9 1125 116.25 
243906 20 I.79 16.25 14125 
2144121 21 1.93 1730 15130 
2144126 32 701 1125 164.25 
014401 21 193 17.50 15750 
2144403 11 1.43 1750 157300 
2110110 30 770 24.38 219.38 
245087 24 120 9030 18500 
2145019 24 1.20 20.00 100.00 
245210 37 2.48 21.50 202.50 
74515) 51 4.94 4194 394.811 

9279016 .38 312 30.68 27718 
901110 30 142 30.88 2)]18 
9301450 41 169 3132 29.87 
9201514 35 142 3186 277.88 
M11955 1 47 13.18 122.50 1103.25 
91172 74 166 60.13 541,13 
461180 72 148 5150 526.50 
993138 56 1.90 40.00 360.00 
91344 .68 612 5525 49775 
611310 .99 001 7732 650.82 
60371 110 990 8938 804.38 
91520 _86 7.74 69.88 62818 
650521 . 36 7.74 6988 628.88 
MI903 1.13 10.17 91,82 82611 
91E712 ,74 616 60.13 541.13 
9E722 .74 6.66 6013 541.13 
M1503 . .. 1.01 909 93.01 138.57 
W1101. 54 1.95 45.00 40300 
911522320. ... 11 113 1700 15730 
90513696 ... . 21 720 10.00 10100 
7/5230761 .. 24 2.20 20.00 100.00 
7/%53392 ... 23 2.01 18.75 16900 
603393 . 21 193 17.50 157300 
603394 24 2.20 20.00 18000 
MR3395 11 720 20.00 180.00 
64433563. ...... .. 11 1.93 17.50 15150 
89053565 21 113 17.50 15730 
9306394 21 1.93 17.50 15731 
181611 21 193 1730 15750 
68964 3 21 1.93 1730 15730 
10919 .22 1.98 918 160.99 
18930 21 1.93 1730 15730 
6115113 27 1.19 2750 20150 
7F117 99 9.40 9.00 630.00 
T3111 1.12 10.08 9100 81900 
7P120 1 17 10.73 9750 87730 
T 31 n 1 51 1120 11000 99000 
17121 1 54 13.20 11000 990.00 
13132 732 20.88 198.50 1691 1 

13135 2.37 20.88 19830 1696.50 
14020 81 190 5130 51730 
990300 31 6.90 5130 517.50 
0310 98 810 70.00 13000 
031C 101 8.10 72.00 65250 

TPoIC 81 190 5730 51150 

PANA3CM:' 9L9CTROl1.".CAPACI9n95 
PAPAL CUM AI2EI11a3 

4 I309 .. .13 I.UB 9.'7 

I/ RN .. 13 1.08 8.94 :I! 1.54 12.13 
13 1.0 1.94 .18 1.54 12 . 

3.3/509 14 1.15 9.52 .10 1.54 W.e35 
.1/35V .I4 1.18 9.71 .18 1.64 I2. 

4.7/509 14 1.16 9.78 .21 1.78 N.7e 
10/16V .13 1.0e 8.04 .18 134 
10/25V .14 115 9.52 .18 1.54 12.63e 
10/359 .14 1.9 9.90 .21 1.78 14.785 
101505' .16 1.35 11.20 .24 2.00 16.65 
32/160 14 1.15 9,52 .21 1.74 14. 
22/250 .15 1.22 10.17 .32 1.93 15.21 
22/350 .19 1,60 13.30 .24 2.00 16.65 
71/500 ,n 1.0.1 15.19 .a 3.35 9.53 

3/16V .14 1.19 9.90 .21 1.71 14.76 , 
e3/254.. .17 1.34 11.50 .24 2.00 16.65¡ 

I354 - .21 1.76 11.80 ?0 2.35 19.53, 
. I5011 .23 1.90 15.77 .32 2.70 

711079- .14 1.19 990 .21 1.18 14.79; 
7/16V .16 1.36 11.33 .24 2.00 16.65" 
7/254 .21 1.73 1442 .ZO 2.35 9.531 
7/354 .23 1.90 15.77 .33 2.78 2315 
7/509 14 2.05 17.03 .36 3.04 25.33 
00170 .11 1.39 11.58 .N 2.00 16.654 
00/165.-., .21 1.78 14.80 .28 2.35 19.531 
00/254 .23 1.90 15.77 .3t 2.78 23.15. 
00/350. . .24 3.06 17.10 .O 3.65 30.40. 

100/50V. . . .36 3.07 25.62 .15 3.79 31.541 
1.92 15.95 .29 2.46 10.11' 

. 1164 .21 1.92 15.95 .63 2.78 2315 
+ /250 .23 1.97 15.95 .44 3.75 31.24. 

I35Y .40 3.42 29.45 .51 4.34 36.16 
I50I .62 4.45 77.00 .61 515 43.16 
/65 .23 1.92 15.95 .2v 2.46 20.48 
/10V .24 2.06 1710 .3t 2.79 23.15 

2.97 24.69 .N 3.72 00.96 
/75V .40 3.42 28.45 .50 4.26 35.46 

1.45 37.08 .57 4.85 40.40 
4 /504 .00 7.06 54.78 .92 7.87 65.55 

70/611 .n 1.97 16.34 ,33 2.75 23.15 
70/I0V .IS 2.93 14.69 .M 3.72 30.96 
701164 .3e 3.19 26.58 .50 4.22 35.14 

421 35.01 .51 4.95 41.24 
70/35V .64 5.42 4513 .65 5.51 15.89 
70/ 504 .32 7.46 65.33 .92 7.97 65.55 
000/64 .36 3.00 2512 .49 4.20 35.00 
000/109 .40 3.42 19.45 .54 4.64 38.61 
0001160 .50 4.21 35.00 .59 5.10 42.45 

10001259 .03 7.06 58.79 .94 7.10 59.94 
65.32 .9e 6.3e 6980 
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s BILLET 
S 

ELECTRONICS. Inc. 
S 

P.O.Box 401244P Garland, TX. 75040 

Music For Your Ears 
Bullet's Electronic Music Maker" Kit has a single 28 Pin 
Mkroprocessor Chip with ROM that has been programmed Io play 
the first 6 to 10 notes of the 25 popular lunes listed below Each 
tune can easily be addressed individually or played sequentially at 
the push of a button The 3 chime sequences are activated at any h 
lime by separate switch closures so when used as a doorbell. one i door can play songs while two others will play different chimes 
The unit has a 5 watt audio Amp and will run on either 12VAC or 
12VDC. Optional 117VAC transformer is available. Construction is 
very simple. works with any 8 or 16 ohm speaker, or horn speaker 

S Not Included ) Tunes can be remotely programmed using a single 
rotary switch, (not included), it desired 

Complete Kit 

t $16.95 
Transformer 51.35 

(For operation on 117VAC) 

1 

Tune. Toreador William Hanel *en chorus sfar 
*mooted .éié Wedding *arch Beethoven's. a 9d 

Hell . ee ii,' L. wen En RwesM, Wen rn.me'ebmenew' 
Augustine Lng,e Bella God save The °limn' Colonel Bogey 

O Sob *lo Santa Lucia TM End' 

S 
Danube Brehm. Lullaby Wesen 

me i 

Mtn Chime Simple 
chime' Descending °close Ch 

I 
1 

1 

1 

Sound Effects Kit $18.50 
1 The SE -01 Sound Effects Kit is a complete k it. all you need to build 

a programmable sound effects machine except a battery and 
speaker. Our kit is designed to really ring out the 7176077 Sound 

) Chip. Only the SE -01 provides you with additional circuitry that 

COMPARITOR w make more complex sounds a snap We help 
4 

includes a PULSE GENERATOR, MUX OSCILLATOR and 

you in building the kit with a clear, easy -to- follow construction 
( manual and we show you how to easily program the unit. Other 

dealers will sell you the chip or a "kit' of parts but you are on your 
own to do the most difficult pad make neat soundsr Within a short 
time after you build the SE -Or you can easily create Gunshots, 
Explosions, Space Sounds, Steam Trains and much more. We 
think the Bullet SE -01 is the best deal on the market but don't ask - ask the 15,000 happy SE -01 owners! 

( 

s 

Complete Klt With Quality Plated PC Board S15.50 
(Less battery At speaker) 

Users Group Netn Includes additional programming 
tScharts plus quarterly updates $5.00 

S 

S 

S 

S 

S 

S 7 Watt Audio Amp Kit $5.95 
5 

SMALL, SINGLE. HYBRID IC AND COMPONENTS FIT ON A 

I 2" x 3 PC BOARD (INCLUDED). RUNS ON 12 VDC GREAT 

i 
FOR ANY PROJECT THAT NEEDS AN INEXPENSIVE AMP. 
LESS THAN 3% THO @ 5 WATTS COMPATIBLE WITH SE- 

5 

01 SOUND KIT. 

S 

Ì 

) 
t 

1> 

AY3 -8910 PROGRAMMABLE SOUND GENERATOR 

amplitude controls, programmable noise generator. three 
1 

The AY3-8910 is a 40 pin LSI chip with three oscillators, three 

mixers, an envelope generator, and three D/A converters that 

required. This chip hooked to an B bit microprocessor chip or 
are controlled by a BIT WORDS. No external pots or caps 

Buss (8080. ZOO, 6800 etc.) can be software controlled to 
produce almost any sound. It will play three note chords. make 

S bangs. whistles. sirens. gunshots. explosions. bleels. whines. 
or grunts. In addition, it has provisions to control its own 
memory chips with two 10 ports The chip requires .5V @ 
75a and a standard TTL clock oscillator. A truly incredible 
circuit 

$14.95 W /Basic Spec Sheet (4 pages) 
60 page manual with S -100 interlace instructions and 

) 
several programming examples, $3.00 extra 

i 

S 
) 
\ 

PN2222 (2N2222A) 
MOST POPULAR NPN 

S 
GEN. PURPOSE 
TRANSISTOR. 

S 
TO - 90 VCeo = 40V 
Pd = .SW 
Hie = 100 - 300 

10/$1.00 10039.00 

SILICON 
2X5191 POWER 
NPN TRANSISTOR 

Vceo = 60V Pd 00W 

IC = 4A 
Hfe 25-100 

@ 1.5A 3/$1.00 

'HSE # 10032500 

> 

l 
11 

`1 

) 

/ 

THE PERFECT TRANSFORMER ' 

117VAC primary. 12VAC secondary @ 200ma 
Great for all you CMOS, or low power TTL 

( projects. PC board mount. 
996 ea. 33250 ORDER 

Size: 1.5" W x 1.25" D x 1.25" H XFMR -03 

S 

S 

S 

S Iiil COMPONENTS 
301 OP AMP a LEAD CAN 3 /100 TIP30 ses NIP POWER 3/100 
723 VOLT REG. 10 LEAD CAN MCI351P FM IF. DISC IC .50 
723 14 PIN DIP 50 114W BAR GRAPH DRIVER 250 
13741 FET INPUT 741 MINI DIP 3/1.10 7005 511 IA REGULATOR W 
30.000 (d 15V COMPUTER GRADE 210 7BM65 !A 51I REG TO .5 m 
2114402 DIP COMPLIMENT 8/100 1M3011 TEMP TRANSDUCER 
216025 P U T. W /SPECS 50 IC W/SPECS 1.10 
LM3W0 2W AUDIO IC W /SPEC$ 1.00 LM3302 QUAD COMPARATOR IC 50 
LM317 DUAL L53110 W /SPECS 2.50 555 TIM R IC 49 
LM3900 QUAD NORTON AMP .69 'MC340I OUAO NORTON AMP 35 

SLM324 QUAD OP AMP 55 
7812 IA 12Y REG 95 'INDICATES ITEM IS "HOUSE NUMBERED- 
ILi OPTO ISOLATOR MINI DIP 50 
'N 631 DUAL GATE MOSFET LEO S 

O10 IO4 PROTECim. SIMILAR JUMBO GREEN 1/89 
7010673 50 JUMBO REO 5 /S0 

MVI624 YABICAP DIODE 10 PFD 39 MEDIUM RED I4' .IS 
1X5148 VANICAP DIODE MEDIUM 6RN OR YELLOW IB 

47 PHI NON 3.1 RATIO 09 BI-POLAR LEO 

1 154003 le VON DIODE I5 /100 TWO COLOR REO /6RN .59 

1¡ * CALL OR WRITE FOR FREE CATALOG. * 
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THE FINE PRINT 

NO C,OD,'a SEND CHECK, MONEY ORDER, CREDIT CARD 

ADD 6% FOR SHIPPING TX. RES. ADD 6% TAX FOREIGN ORDERS 
(EXCEPT CANADA) ADDIO% (20 %) AIRMAIL) U.S. FUNDS ONLY 

PHONE ORDERS ON MASTER CHARGE J VISA ONLY 
(2I4) 279 -3663 

S 
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Operation Assist 
ll you need Information on outdated or rare 

equipment -a schematic, parts list, etc.- another reader 
might be able to assist Simply send a postcard to Opera- 
tion Assist POPULAR ELECTRONICS. 1 Park Ave . New York. 
NY 10016 For those who can help readers. please re- 
spond directly to them They II appreciate It (Only those 
Items regarding equipment not available from normal 
sources are published 

Heathkit model AJ -30 AM /FM mpx tuner. Need schematic 
and tuning meters. Heathkit model AA -100 stereo amplifier. 
Need 54 -89 power transformer and 4 -7591 output tubes. 
John Bissell, Rt. 3, Box 400, Poplar Bluff, MO 63901. 

Concord Electronics Corp., F -107 cassette deck. Need 
service manual or address of company. Ted McLeod, Novel - 
ectronica, 200 Wharncliffe Rd. S., London, Ont., Can. N6J 
2L 1. 

BSA model 960 transistor radio analyst. Need operation 
manual and any available information. Joe Cote, 704 So. Fil- 
bert St., Stockton, CA 95205. 

Eico model 221 VOM. Need schematic. Mark Greenwald, 
2125 Garnet Ct., Merritt Island, FL 32952. 

Kuba model RM D56 WI console. Need schematic and parta. 
Jose Varas, 515 4th St., Apt. 2A, Union City, NJ 07087. 

Knight model 83Y102 5 -band Star Roamer. Need schemat- 
ic, assembly and alignment data. Herbert Naugle, 1792 
Finch Ct., Hayward, CA 94545. 

U.S. Gov't Surplus OS- 121 /USM -140 oscilloscope. Need 
schematic and operating manual. M.B. Walton, 1401 S.W. 
Cloverdale St., Seattle, WA 98106. 

Halllcratters model SX 110. Need antenne coil (band 1 and 
2). Rosario Nasca, Via E. Poggi 8, Firenze, Italy. 

U.S. Alr Force AN /APR -4 and R- 444 /APR -4Y radio receiv- 
ers. Need manuals. G. Sargent, 60 Sherman St., Portland, 
ME 04101. 

Hexem model 110A E -1 -R meter, Douglas P/NFT5898730 
pulse generator and U.S. Government Surplus PP -22A/ 
MPN- 1 regulated power supply. Need schematics. William 
Flanigan, Rt. 3, Streator, IL 61364. 

Heathkit model IM 32 VTVM. Schematic and service manual 
needed. Lawrence Young. 54 Samuel Ave., Pawtucket, RI 
02860. 

Hewlett- Packard 741 scope. Need H.V. transformer. Dick 
Ely, B Mechanic St., Wakefield, RI 02879. 

Stewart- Warner model R- 1301 -A receiver. Need schematic. 
Scot Kretchmar, Box 712, Monticello, IN 47980. 

Pioneer model SA -500 (serial No. 0E28141) stereo ampli- 
fier. Need any available information on pc board #W15 -055A. 
Charles R. Dowdell, 125 Blueridge Rd., Penfield, NY 14528. 

ITT "Formatic" magnetic drum telephone dialer. Manual and 
schematic needed. Jim Wilkins, 10212 Capitol View Ave., Sil- 
ver Spring, MD 20910. 

Hammarlund model HO- 110 -C. Need schematic and /or 
service information. Tom Roddy, 2121 University, Bakers- 
field, CA 93305. 

Superior Instruments model TV 50 signal generator. Need 
manual and schematic. Jack Ozminkowski, North 58 West 
18330 Juniper Lane, Menomonee Falla. WI 53051. 

Webster Chicago model 180 -1 wire recorder. Need sche- 
matic, operating manual and all available Information. Darrel 
J. Silde, RR 3, Box 3578-50, Juneau, AK 99801 

Advent model 200 cassette deck. Need schematic. Daniel 
Hogg, Jupiterstrasse 21, 3015 Bern, Switzerland. 

RCA model 8.52 ac type radio. Operating instructions, 
schematic and parte list needed. Bruce Davis, RR 1, Gregory. 
SD 57533. 

Regltone chassis No. ARG -99AF (table model) record 
player, AM and SW receiver. Need schematic. Clyde A. Lay- 
ton, R1, Box 15 -A, Salina, OK 74365. 

TI-Data, Inc., model 3600/2 tape editor/ word processor. 
Need service manual and schematic. S. Meadow, 26 Con- 
cord Rd., Danbury, CT 06810. 
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NEW PRODUCTS! 
Elf II Adapter Kit $24.95 
Plugs into Elf II providing Super Elf 44 and 50 pin 

plus S -100 bus expansion. (With Super Ex- 

pansion). High and low address displays, state 
and mode LED's optional $18.00. 

Gremlin Color Video Kit $ 69.95 
32 x 16 alpha/numerics and graphics: up to 8 

colors with 6847 chip; 1K RAM at E000. Plugs 
into Super Elf 44 pin bus. No high res. graphics. 

Super Color S -100 Video Kit $129.95 
Expandable to 256 x 192 high resolution color 
graphics. 6847 with all display modes computer 
controlled. Memory mapped. 1K RAM expanda- 
ble to 6K. S -100 bus 1802, 8080, 8085, Z80 etc. 
Delivery January '80. 

1802 16K Dynamic RAM Kit $149.00 
Expandable to 32K. Hidden refresh w /clocks up to 4 

MHz w /no wait states Addl. 16K RAM $63 

Quest Super Basic 
Quest, the leader in inexpensive 1802 systems 
announces another first. Quest is the first com- 
pany worldwide to ship a full size Bask for 1802 
systems. A complete function Super Basic by 
Ron Canker including floating point capability 
with scientific notation (number range ±.17E36) 
32 bit integer ±2 billion; Multi dim arrays: String 
arrays: String manipulation: Cassette I /O, Save 
and load, Basic, Data and machine language pro- 
grams; and over 75 Statements, Functions and 

Operators. 
Easily adaptable on most 1802 systems. Re- 

quires 12K RAM minimum for Basic and user 
programs. Cassette version in stock now. ROM 
versions coming soon with exchange privilege 

allowing some credit for cassette version. New 
improved version with improved speed and accu- 
racy now avail. Source list for I/O now incl. 

Super Basic on Cassette $40.00 

Tom Pittman's 1802 Tiny Basic Source listing 
now available. Find out how Tom Pittman wrote 
Tiny Basic and how to get the most out of it. 
Never offered before. $19.00. 

S -100 4 -Slot Expansion S 9.95 

Super Monitor VI.I Source Listing $15.00 

Coming Soon: Assembler, Editor, Disassem- 
bier, DA /AD, Super Sound /Music, EPROM 
programmer, Stringy Floppy System. 

50E57 5010 LP 

RCA Cosmac Super Elf Computer $106.95 
Compare features before you decide to buy any A 24 key HEX keyboard includes 16 HEX keys 

other computer. There is no other computer on plus load, reset, non, wait, input, memory pro- 
the market today that has all the desirable bene- tact, monitor select and single step. Large, on 

fits of the Super EH for no little money. The Super board displays provide output and optional high 
EK is a small single board computer that does and low address. There is a 44 pin standard 
many big things. It is an excellent computer for connector slot for PC cards and a 50 pin connec- 
training and for learning programming with its tor slot for the Guest Super Expansion Board 
machine language and yet it is easily expanded Power supply and sockets for all IC's are in- 

with additional memory, Full Basic, ASCII cluded in the price plus a detailed 127 pg. instruc- 
Keyboards, video character generation, etc. tion manual which now includes over 40 pgs. of 

Before you buy another small computer, see if it software info. including a series of lessons to 

includes the following features: ROM monitor; help get you started and a music program and 

State and Mode displays; Single step; Optional graphics target game. Many schools and 

address displays; Power Supply; Audio Amplifier universities are using the Super Elf as a course 
and Speaker; Fully socketed for all IC's; Real cost of study. OEM's use it for training and R&D. 
of in warranty repairs; Full documentation. Remember, other computers only offer Super Ell 

The Super EN includes a ROM monitor for pro- features at additional cost or not at all. Compare 

gram loading, editing and execution with SINGLE before you buy. Super Ell Kit $106.95, High 
STEP for program debugging which is not in- address option $8.95, Low address option 
cluded in others at the same price. With SINGLE $9.95. Custom Cabinet with drilled and labelled 

STEP you can see the microprocessor chip opera- plexiglass front panel $24.95. Expansion Cabinet 
ting with the unique Quest address and data bus with room for 4 S -100 boards $41.00. NiCad 

displays before, during and after executing in- Battery Memory Saver Kit $6.95. All kits and 

structions. Also, CPU mode and instruction cycle options also completely assembled and tested 
are decoded and displayed on 8 LED indicators. QuesMata, a 12 page monthly software pub - 

An RCA 1861 video graphics chip allows you to licatim for 1802 computer users is available by 

connect to your own TV with an inexpensive video subscription for $12.00 per year. Issues 1 -12 

modulator to do graphics and games. There is a bound $16.50. 

speaker system included for writing your own Tiny Basic Cassette $10.00, on ROM $38.00, 
music or using many music programs already original Elf kit board $14.95. 1802 software; 
written. The speaker amplifier may also be used Moews Video Graphics $3.50. Games and Music 
to drive relays for control purposes. $3.00, Chip 8 Interpreter $5.50. 

Super Expansion Board with Cassette Interface $89.95 
This is truly an astounding value! This board has 

been designed to allow you to decide how you 
want it optioned. The Super Expansion Board 
comes with 4K of low power RAM fully address- 
able anywhere in 64K with buih -in memory pro- 
tect and a cassette Interlace. Provisions have 

been made for all other options on the same 
board and it fits neatly into the hardwood cabinet 
alongside the Super EH. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or TI 

2716) and 'stuffy socketed. EPROM can be used 
for the monitor and Tiny Basic or other purposes. 

A IK Super ROM Monitor $19.95 is available as 

an on board option in 2708 EPROM which has 
been preprogrammed with a program loader/ 
editor and error checking multi file cassette 
read /write software, (relocatible cassette file) 
another exclusive from Ouest. It includes register 
save and readout, block move capability and 
video graphics driver with blinking cursor. Break 

points can be used with the register save feature 
to isolate program bugs quickly, then follow with 

L. single step. The Super Monitor is written with 

subroutines allowing users to take advantage of 
monitor functions simply by calling them up. 
Improvements and revisions are easily done with 
the monitor. If you have the Super Expansion 
Board and Super Monitor the monitor is up and 

running at the push of a button. 

Other on board options include Parallel Input 
and Output Ports with full handshake. They 
allow easy connection of an ASCII keyboard to the 
input port. RS 232 and 20 ma Current Loop for 
teletype or other device are on board and if you 
need more memory there are two S -100 slots for 
static RAM or video boards. Also a 1K Super 
Monitor version 2 with video driver for full capa- 
bility display with Tiny Basic and a video interface 
board. Parallel I/O Ports $9.85, RS 232 $4.50, 
TIT 20 ma I/F $1.95, S -100 $4.50. A 50 pin 
connecta set with ribbon cable is available at 
$15.25 for easy connection between the Super 
Elf and the Super Expansion Board. 

Power Supply Kit for the complete system (see 
Multi -volt Power Supply below). 

TERMS: $5 00 min. order U.S. Funds. Calif residents add 6°.o tax. 
BankAmericard and Master Charge accepted. 
Shipping charges will be added on charge cards. 

Same day shipment. First line parts only. 
Factory tested. Guaranteed money back. 
Quality IC's and other components at fac- 
tory prices. 
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Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 

and 20 column thermal printer. 20 char. alphanu- 
meric display, ROM monitor, fully expandable. 
$375.00. 4K version $450.00. 4K Assembler 
$85.00, 8K Basic Interpreter $100.00. 

Special small power supply for AIM65 assem. in 

frame $49.00. Complete AIM65 in thin briefcase 
with power supply $485.00. Molded plastic 
enclosure to fit AIM65 plus power supply $47.50. 
Special Package Price: 41( AIM. 8K Basic, power 
supply, cabinet $599.00 

AIM65 /KIM /VIM /Super Elf 44 pin expansion 
board; 3 female and 1 male bus. Board plus 3 

connectors $22.95. 
AIM65/KIM/VIM I/O Expansion Kit; 4 parallel and 

2 serial ports plus 2 internal timers $39.00. PROM 

programmer for 2716 $150.00. 32K RAM Board 
assem. $419.00. 16K RAM assem. $380.00 

Multi -volt Computer Power Supply 
8v 5 amp, ±18v .5 amp, 5v 1.5 amp, -5v 
.5 amp, 12v .5 amp, -12 option. ±5v, ±12v 
are regulated. Kit $29.95. Kit with punched frame 
$37.45, $4.00 shipping. Kit of hardware $14.00. 
Woodgrain case $10.00, $1.50 shipping. 

PROM Eraser 
Will erase 25 PROMS in 15 minutes. Ultra- 
violet, assembled $37.50 
Safety switch/Timer version $69.50 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. 

NiCad Battery Fixer /Charger Kit 
Opens shorted cells that won't hold a charge 
and then charges them up, all in one kit w/full 
parts and instructions. $7.25 

CIRCLE NO. 56 ON FREE INFORMATION CARD 

Terminal 912 SA%. 00 

51410024 69s 
MA10021 B.95 
5110124 8.95 

102P31naM0rme1 2.25 
MA1012A Tnnslolmer 225 

LRC 7000 +Printer $389.00 
40/64 column dot matrix impact, std. paper 
Interface all personal computers. 

S -100 Computer Boards 
8K Static RAM Kit $129.00 
8K Static Godbout Econo IIA Kit 145.00 

16K Static Godbout Econo XIV Kit $285.00 
24K Static God bout Econo VIIA -24 Kit 435.00 
32K Static Godbout Econo X -32 Kit $575.00 
16K Dynamic RAM Klt 199.00 
32K Dynamic RAM Kit 310.00 
$4K Dynamic RAM Kit 470.00 
Video Interface Kit $129.00 

80 IC Update Master Manual $55.00 
Complete IC data selector, 2700 pg. master refer- 

ence guide. Over 51.000 cross references. Free 

update service through 1980. Domestic postage 
$3.50. 791C Master closeout $29.95. 

Z80 Microcomputer 
16 bd I /O, 2 MHz clock, 2K RAM, ROM Bread- 

board space. Excellent for control. Base Board 

$28.50. Full Kit $99.00. Monitor $20.00. Power 

Supply Kit $35.00. 

Video Modulator Kit $8.95 
Convert TV set into a high quality monitor w/o 

affecting usage. Comp. kit w/full instruc. 

Modem Kit $60.00 
State of the art, orig., answer. No tuning neces- 
sary. 103 compatible 300 baud. Inexpensive 
acoustic coupler plans included. 

BSR Controller $39.95 
Connect your computer to the BSR Home Control 
System. Computer controlled ultrasonic trans- 
mitter for your BSR. Software for 1802 user 

FREE: Send for your copy of our NEW 1980 
OUEST CATALOG. Include 28e stamp. 
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ElectronicsClassified 
CLASSIFIED RATES: Per Word, 15 Word Minimum. COMMERCIAL: $2.75. EXPAND -AD': $4.10. DISPLAY: 1 "x 21/4 ", $330.00. 2" x 21/4 ", $660.00. 3" x 21/4 ", $990.00 
GENERAL INFORMATION: Frequency rates and prepayment discounts available. Payment must accompany order except credit card -Am. Ex., Diners, MC, VISA 
(include exp. date) -or accredited ad agency insertions. Copy subject to publisher's approval; must be typewritten or printed. First word set in caps. Advertisers using 
P.O. Boxes MUST supply permanent address and telephone number. Orders not acknowledged. They will appear in next available issue after receipt. Closing date: 1st 
of the 2nd month preceding cover date (e.g., Mar. issue closes Jan. 1). Send order & remittance to: Classified Advertising, Popular Electronics Magazine, 1 Park 
Avenue, New York, NY 10016. Direct inquiries to Linda Lemberg, (212) 725 -7686. 

FOR SALE 

FREE! Bargain Catalog- I.C.'s, LED's, readouts, fiber optics, 
calculators parts & kits, semiconductors, parts. Poly Paks, 
Box 942PE, Lynnfield, Mass. 01940. 

GOVERNMENT and industrial surplus receivers, transmitters, 
snooperscopes, electronic parts, Picture Catalog 25 cents. 
Meshna, Nahant, Mass. 01908. 

LOWEST Prices Electronic Parts. Confidential Catalog Free. 
KNAPP, 4750 96th St N., St. Petersburg, FL 33708. 

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER. 
Large catalog $1.00 deposit. BIGELOW ELECTRONICS, 
Bluffton, Ohio 45817. 

RADIO -T.V. Tubes -49 cents each. Send for free catalog. 
Cornell, 4213 University, San Diego, Calif. 92105. 

AMATEUR SCIENTISTS, Electronics Experimenters, Sci- 
ence Fair Students . .. Construction plans - Complete, in- 
cluding drawings, schematics, parts list with prices and 
sources ... Robot Man - Psychedelic shows - Lasers - 
Emotion/Lie Detector - Touch Tone Dial - Quadraphonic 
Adapter - Transistorized Ignition - Burglar Alarm - Sound 
Meter ... over 60 items. Send $1.00 (no stamps) for complete 
catalog. Technical Writers Group, Box 5994, University Sta- 
tion, Raleigh, N.C. 27650. 

SOUND SYNTHESIZER KITS - Surf $16.95, Wind $16.95, 
Wind Chimes $22.95, Musical Accessories, many more. 
Catalog free. PAIA Electronics, Box J14359, Oklahoma City, 
OK 73114. 

TELETYPE EQUIPMENT: Copy Military, Press, Weather, 
Amateur, Commercial Transmissions. Catalog $1.00. 
WEATHER MAP RECORDERS: Copy Satellite Photographs, 
National -Local Weather Maps. Learn How! $1.00. Atlantic 
Sales, 3730 Nautilus Ave., Brooklyn, NY 11224. Phone: (212) 
372 -0349. 

BUILD AND SAVE TELEPHONES, TELEVISION, DETEC- 
TIVE, BROADCAST Electronics. We sell construction plans 
with an Engineering Service. Speakerphones, Answering Ma- 
chines, Carphones, Phonevision, Dialers, Color TV Convert- 
ers, VTR, Games, $25 TV Camera, Electron Microscope, 
Special Effects Generator, Time Base Corrector, Chroma 
Key. Engineering Courses in Telephone, Integrated Circuits, 
Detective Electronics. PLUS MUCH MORE. NEW Super Hob- 
by Catalog PLUS year's subscription to Electronic News Let- 
ter, $1.00. Don Britton Enterprises, 6200 Wilshire Blvd., Los 
Angeles, Calif. 90048. 

NAME BRAND Test Equipment. Guaranteed discounts up to 
50 %. Free catalog. Salen Electronics, Box 82, Skokie, Il 
60077. 

HIGH PERFORMANCEA 
SPEAKER CABLE 

/ $15.95 buys a pair of 20-foot rolls 
of 12-gauge, twin-conductor, color - 

coded speaker cables. You could be 
losing up to half your system's per- 

formance in puny speaker wirel Ultra- low -resis- 
tance cable allows maximum damping factor in your 
system to get the full transient response and dynamic 
range your speakers are capable of. Supplies limited. 
Add $2.50 per set for postage and handling. 

r 

1peakeiIcb 
Dept. PM08, 735 N. Northlake Way 
Seattle, Washington 98103 

UNSCRAMBLERS, seven models available to decode police, 
ambulance, and fire coded transmissions. Other scanner de- 
vices. Tone encoders/decoders. Telephone accessories, etc. 
Free Catalog. KRYSTAL KITS, Box 445, Bentonville, AR 
72712. (501) 273-5340. 

POLICE/FIRE SCANNERS, crystals, antennas, CBs, Radar 
Detectors. HPR, Box 19224, Denver, CO 80219. 
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UNSCRAMBLERS FOR any scanner. Several models avail- 
able. Free literature. Capri Electronics, 8753T Windom, St. 
Louis, MO 63114. 

CB RADIOS, VHF -UHF Scanners, Crystal, Antennas, Radar 
Detectors. Wholesale. Southland, Box 3591, Baytown, TX 
77520. 

PRINTED CIRCUIT supplies, chemicals, tools, artwork, plat- 
ing solutions. Major credit cards. Catalog $2.00, refundable. 
CIRCOLEX, Box 198, Marcy, NY 13403. 

RECONDITIONED TEST EQUIPMENT $1.00 for catalog. 
WALTER'S TEST EQUIPMENT, 2697 Nickel, San Pablo, CA 
94806, (415) 758-1050. 

SATELLITE TV 
FOR THE HOME 

Our receiver lets you get 
over 75 channels of televi- 
sion directly from earth - 
orbiting cable TV satellites!: 
HBO, Showtime, super sta- 
tions, sports and movies 
from around the world. 

Sick of Network TV? r Buy Complete or 
nrr.... Build our kit and save! 

Our 24- channel receiver provides "studio quality" 
TV reception. Easy to Install! Ultra low power con- 
sumption! Brilliant color! Works anywhere! FCC 
licensing no longer required. Order today! 

Complete details covered In our Home Earth Sta- 
tion manual. Send $7.95 today (refundable against any 
purchase), or call: 

24 -hour C.O.D. Hotline 
(305) 869 -4283 

SPACECOAST RESEARCH 
Dept. H. P. 0 Box 442, Altamonte Springs, FL 32701 

TREMENDOUS BUYS In New 
And Gov't Surplus Equipment 

Dial Telephone "SUPER BUY ": 
love us the labor costs of cleaning and 

polishing and save MS on standard dial ( ñ telephones. Work on ony commercial system, 
Complete, I no ports missing 1 in good 
working order. Your choice of desk or wall °s ,, 
models. These ore take -outs from commercial. 
service I not toys 1 Instructions furnished. 

:,,I $1,95 ..r., . ., ,. _.... r, . 

FREE CATALOG Shows IG SAVINGS On 

u.n x; 
ne. co.Ñ x(n N 

rows. n SPOn4 tuerores 
t 

MRS 

Surplus Center Box 82209 -PE Lincoln, Ne. 68501 

NEW ELECTRONIC PARTS. Continuously stocked. Stamp 
brings catalog. Daytapro Electronics, 3029 N. Wilshire Ln, Ar- 
lington Hts., IL 60004. 

NEW CATALOG of low cost electronic parts. Send for FREE 
copy. ALL ELECTRONICS CORP., Dept. F, 905 S. Vermont 
Ave., Los Angeles, CA 90006. 

RF POWER TRANSISTORS plus TV, audio, radio, VTR tran- 
sistors, and more. IC's, diodes. B & D Enterprizes, P.O. Box 
32, Mt. Jewett, PA 16740. (800) 458 -6053 

FREE CA3140 OpAmp with every order. All top quality mer- 
chandise. Send for bargain catalog. KEY ELECTRONICS, 
Box 3506P, Schenectady, NY 12303. 

PCB AS LOW AS 150 sq -in., Free Drilling, Also PTH. Interna- 
tional Enterprise, 12507 Brent, Cerritos, CA 90701. 

ELECTRONIC CATALOG. Over 300 pages. Parts & Compo- 
nents. Everything needed by the hobbyist or technician. $2.00 
(U.S. funds) Postage & handling, refundable with first $15.00 
order. T & M Electronics, 472 East Main St., Patchogue, NY 
11772. (516) 289 -2520. 

SAVE 50%. Build your own speaker system. Write: McGee 
Radio Electronics, 1901 McGee Street, Kansas City, Missouri 
64108. 

HOW TO BUILD CROSSOVERS. Send S.A.S.E. for catalog 
of crossover information publications. Mesalab, Dept. PE, 
3942 Mesa Avenue, Sarasota, FL 33583. 

OSI CHALLENGER 1P - Superboard II. 90 page step -by- 
step programming manual, $5.95 + $1.00 P &H. TIS, Box 
921 -PE, Los Alamos, NM 87544. 

PRINTED CIRCUIT BOARDS, your artwork. Quick delivery. 
Reasonable. Atlas Circuits, Box 974, Waynesville, NC 28786. 
(704) 456 -3739. 

UNSCRAMBLERS $19.95 and up. Free information. Dealers 
inquiries invited. Oak Valley Enterprises, Route 1, Grand 
Marsh, WI 53936. 

OLD RADIO, TV, Phono Schematics, send $1.00, refundable, 
stating needs to: Oldies, 6116 Mary Ellen Ave., Van Nuys, CA 
91401. 

SATELLITE TV RECEPTION 36 -page "How -To" Book. Com- 
plete reprint of Bob Cooper's 7- article series from Radio -Elec- 
tronics Magazine. $6.00 postpaid U.S. and Canada. All others 
add $3.00 postage. N.Y.S. residents add 48e sales tax. SAT- 
ELLITE TV RECEPTION, Box A, Radio Electronics, 45 East 
17th Street, New York, NY 10003. 

ELECTRONIC SURPLUS, You can have a list of over 50 
Electronic Surplus Dealers. You can buy from or sell to. These 
are some of the dealers your local Electronic Store is probably 
buying from now, and marking it up to you. Send $2.00 to: 
ELECTRONIC SURPLUS DEALERS, P.O. Box 2483, Or- 
ange, CA 92669. 

HAMS, CBERS, SWLS, ELECTRONICS BUFFS! Parts, kits 
and plans now available for Popular Electronics projects. 
MORSE -A -WORD: Circuit boards $24.00; Essential parts kit 
$99.95; Complete four character kit $149.95; Eight character 
kit $169.95; Wired $249.95. RTTY READER: Boards $24.00; 
Complete kit $189.95; Wired $269.95. S &H $5.00 kits; $1.50 
boards. Use VISA/Mastercard. (414) 241 -8144. Write for 
catalog. MICROCRAFT, POB 513PE, Thiensville, WI 53092. 

AUDAX and SEAS raw drivers and speaker kits. Wholesale - 
Retail. Dynaco replacement woofers and tweeters. For com- 
prehensive catalogue of specifications, technical information, 
and accessories for the speaker builder, send $2, refundable 
upon purchase to: The Speaker Works, Box 303, Dept. P.E., 
Canaan, NH 03714. 

RECORDS - TAPES! Discounts to 73% All labels; no pur- 
chase obligations; newsletter; discount dividend certificates. 
100% guarantees. Free details. Discount Music Club, 650 
Main St., Dept. 5 -0780, New Rochelle, NY 10801. 

NEGATIVE ion generator; build with easy -to -get parts for less 
than kit prices! Complete plans $5,00. LUNATRIX, Box 891, 
PE, Yucaipa, CA 92399. 

GIANT SCREEN TV projection system converts any televi- 
sion into 7 foot picture. Projection lens & instructions $14.95. 
Guaranteed. Bell Video, 4616 Belair Rd., Baltimore, MD 
21206. 

VTR - closeout - Shibaden SV- 700 -UC, black/white, open - 
reel, new factory cartons - $275.00. FOB Loveland- Details 
available. LOVELAND ENGINEERING & ELECTRONICS, 
6651 Epworth Road, Loveland, OH 45140. 

BIOPHYSICAL MONITORING, Telemetry Transmitters: EKG - $27.50, Pulse - $39.50. OMNI -TEK, Dept. E, Box 1318, 
Longmont, CO 80501. 

WATTHOUR METER for AC power testing $20.00; MICRO- 
WAVE signal generators, radar, receivers, antennas, jam- 
mers, tubes; list $2.00. Littell, RR2 -P, Arcanum, OH 45304. 

PRINTED CIRCUIT BOARDS. Our years of experience deliv- 
er you top quality boards fast. And we offer what no one else 
dares. GUARANTEED DELIVERY DATES. Call or write us to- 
day. DIGITRONICS, PO Box 2494, Toledo, OH 43606. (419) 
473 -0985. 

POPULAR ELECTRONICS 
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CABLE TV DESCRAMBLERS AND CONVERTERS. Build or 

buy. Plans and parts. For information send $2.00. C&D Com- 
pany, P.O. Box 26, Hudsonville, MI 49426. 

JIM -PAK ELECTRONIC COMPONENTS. DISCOUNT 
PRICES. Send for free price I(st and information with SASE. 
Pierce Electronics, 426 -P, E. McGailiard, Muncie, IN 47303. 

SHORT WAVE LISTENERS! Free catalog of short wave re- 

ceivers, digital frequency displays, Collins filters, active All - 

Band receiving antennas, loop antennas and special DX 

modifications! Radio West, 3417 Purer Road, Escondido, CA 

92025. (714) 741 -2891. 

SOLAR CONTROLLER DIFFERENTIAL THERMOSTATS. 
Professional, standard, assembled or kits from $13.95. De- 

scriptive pamphlet $1.00, refundable. WOLFWAY Product 
Consultants, Inc., R.D. #1, Box 1135B, Tamaqua, PA 18252. 

FM TWO -WAY RADIO. Confused? Don't gamble with your 
dollars! Send $3.00 for an informative "BEGINNERS GUIDE" 
to: Two -Way, Box 1302, South Bend, IN 46624. Money -Back 
Guarantee. 

BEERLOVERS! Finest homebrew ingredients, supplies. 
World Famous COMPLETE brewing outfits. Free details, 
handbook. Duane Imports Ltd., Department PE8OB, 508 Ca- 
nal Street, New York, NY 10013. 

RF TRANSISTORS - MRF454 - $19.75, MRF455A - 
$14.50, SRF2027 - $18.00, SRF2857 - $18.00. Exclusive 
parts and service facility for Palomar, Atlas, Pride equipment. 
Parts catalog available. WESTCOM, 1320 Grand, San Mar- 
cos, CA 92069. (714) 744 -0728. 

YOU CAN EARN $1,000/$3,000 weekly rebuilding CRT's. 90 

day equipment sale - save $1,500. LAKESIDE, 4071 -P El- 

ston, Chicago, IL 60618. (312) 583 -6565. r Now decode exotic 1 
I radio signals I 

IField Day is a real computer that reads all hinds of codec radio transmis I 
scons. Not only Morse code, but radroteletype. press -wire reports and ASCII 

Icomputer talk. Figures code speeds. Built -in 24 -hour clock. Wired. tested I 
full -year warranty. 15-day trial Easy hook -up to any receiver $467 95 UPS 

I ship. Charge, check or CO D No risk! 
1202 E. 23rd St. 

I Kantronics, Inc., Lawrence, KS66044I 
`mateurradio manufacturers. 1913)842 -774J 

POLICE/FIRE synthesized /crystal model SCANNERS. 

See COMMUNICATIONS ELECTRONICS full page ad- 

vertisement in this issue. 

MICROWAVE TV DOWNCONVERTERS, preamps, parabol- 
ic dish antennas, remote tuning. Covers 2000 MHz band. 
Write for information. LAB -TRONICS, Box 171, Rogers, MN 

55374. 

ELECTRONIC COMPONENTS and test equipment. Illustrat- 

ed catalog 25C. EF Electronics, P.O. Box 249, Aurora, IL 

60507. 

SATELLITE TELEVISION - Will your antenna clear nearby 
obstructions? Get ANTENNA AIMING DATA for geostation- 
ary satellites computed for your latitude, longitude, (plotted by 

Compusat). Includes revised listing of U.S. and International 

satellites, video /audio frequencies, necessary satellite infor- 
mation. $10.00. COMPUSAT, 643 South Route 83, Elmhurst, 
IL 60126. 

COMPUTER EQUIPMENT 

SATELLITE TV 
FANTASTIC 80 In, CHANNELS 

A must for all homeowners and Do- it- yourselfers. Build 

a Video System the whole family can enjoy! No commer- 

cials. FREE movies, sports and Vegas Shows - worldwide, 

crystal clear reception connects to any TV set. 100 

pages (8 x 11) loaded with photos, plans, kits TELLS 

EVERYTHING! 

Send 16,95 TOOMI Add 1200 4 1st doss P muff) Sobs:W on Gun, ood 

GLOBAL TV ELECTRONICS. P.O. Box 219 -A, Maitland, FL 32751 

FLOPPY DISKS and COMPUTER PERIPHERALS at DIS 

COUNT PRICES. AB COMPUTERS, 115 -E East Stump 
Road, Montgomeryville, PA 18936. (215) 699-5826. 

COMPUTER COVERS - TRS -80, Apple, Pet, Printers, 
Disks, etc. For sample /prices write: COMPUCOVER, Box 
324 -PE, Mary Esther, FL 32569. (904) 243 -5793. 

TRS -80 USERS®: We have hardware and software. Write for 

current list. HARTMANN -LANG, Box 693, Chatham, NJ 
07928. 

AMATEUR RADIO 

THE EAVESDROPPER1V ANTENNA. Your ear to the world's 
international shortwave broadcast bands (13 through 60 me- 
ters). Fully assembled. $64.00 plus $2.50 U.P.S. Literature 
50e. VISA/Mastercharge. ANTENNA SUPERMARKET, Dept 
PE7, Box 563, Palatine, IL 60067. (312) 359 -7092. 

AUGUST 1980 

AMATEUR RADIO EQUIPMENT. All major brands plus ac- 
cessories. New /Used. Call /write for quotes: AMATEUR RA- 
DIO SUPPLY OF NASHVILLE, 615 South Gallatin Rd., Dept. 
PE, Madison, TN 37115. (615) 868 -4956. 

COIL KITS FOR AMATEUR RADIO. Send stamped envelope 
for list #4C. CADDELL COIL CORP., Poultney, VT 05764. 

MADISON DEEP HAM DISCOUNTS. Kenwood, Yaesu, 
loom, Drake, Accessories- Stock. FREE flyer, Madison Elec- 
tronics, 1508 -P McKinney, Houston, TX 77002. (713) 658- 
0268. 

HEAVY DUTY REPLACEMENT TRANSFORMERS for HAM/ 
CB. Write for list. Dahl Co., 4007 -P Fort Blvd., ELP/TX 79930. 
(915) 566-5365. 

AMATEUR RADIO /SWL. Icom, Yaesu, Kenwood, all major 
lines in stock. TOLL FREE (800) 854 -6046. Ham Radio Out- 
let, 2620 W. La Palma, Anaheim, CA 92801. 

C.B. EQUIPMENT 

PREPARE FOR NEW CB CHANNELS! We specialize in Fre- 
quency Expanders, boosters, do- it- yourself books, plans, kits. 

Catalog $1. CB CITY, Box 31500PE, Phoenix, AZ 85046. 

PLANS AND KITS 

FREE KIT Catalog contains Test and Experimenter's 

Equipment. Dage Scientific Instruments, Box 

1054P, Livermore, CA 94550. 

TIGER 500 
SIMPLI -KIT 

FOR THE DO- IT- YOURSELFER 
NOWT a high quality CD ELECTRONIC 
IGNITION SYSTEM in kit form. 
Contains all components and solder to 
build complete Solid -State Electronic CD 
Ignition System for your car. Assembly 
requires less than 3 hours. 

Increases MPG 15% Elimi 4 or 5 tune -ups 
lace horsepower 16% Instant starting, any 
Plugs and Points last weather 
50,000 miles Dual system switch 

Fits only 12 volt neg. ground... 
Only $26.95 postpaid 

*TV Star Corporation 
P.O. Box 1727 Grand Junction. Colorado 81501 

PRINTED CIRCUIT Boards from sketch or artwork. Kit pro- 

jects. Free details. DANOCINTHS Inc., Dept. PE, Box 261, 
Westland, MI 48185. 

NEW -UNSCRAMBLER PLANS. State of art integrated circuit 
design. Fits all scanners. Complete plans, $3.95. Innovative 
Marketing, Box 7577, Huntington, WV 25777. 

TOP QUALITY SPEAKERS AND KITS. Send $1.00. Speaker 
Warehouse, 809 North Route 441, Hollywood, FL 33021. 

FIBER OPTIC EXPERIMENTER'S KIT. Includes fiber, cable, 
tools and instructions. Send $6.00 to: FIBERTRONICS, Box 
322, Primos, PA 19018. 

LASERS HANDBOOK with burning, cutting, Ruby Reds, CO's 
complete plans, books, and parts. Send $4.00 to: Famco, 

Dept. PE, Box 1902, Rochester, NH 03867. 

KIT CATALOG. Send 508 to GI KITS, Dept. PE, Box 2329, 
Garland, TX 75041. Electonic kits, solar art, P.C. paste -up 
pads, electronic word puzzles, electronic study courses. Dis- 
count coupons. 

STOP THE AGONY. Get yourself a set of Custom High Qual- 
ity Speakers. For Ultra unique speaker design book send 
$3.50 to: WOOD "N" THINGS WORKSHOP, P.O. Box 1043, 
Binghamton, NY 13902. 

TESLA COIL - 40" SPARKS! Plans $7.50. Information 75 

cents. Huntington Electronics, Box 2009 -P, Huntington, Conn. 
06484. 

PARABOLIC SCREEN MESH DISH KITS for Weather and 
Television satellite reception. Pre -cut, ready to assemble. 
Sizes up to 16 foot available. Business size S.A.S.E. for de- 
tails to: Marble Electronics, 32 Sea Street, North Weymouth, 
MA 02191. 

NEGATIVE ION GENERATOR. Save! Complete plans, parts 
list, only $4.75. Inside Changes, P.O. Box 18589, Denver, CO 

80218. 

SATELLITE TV ANTENNA build for $300. Detailed plans $30. 
Numen Enterprizes, Rt. 1, Box 357, Jonesboro, TN 37659. 

LASER plans using Laser diode technology $4.00. 1 -1200 
watts (specify). LASERTRONICS (3), 12370 Spring, Portland, 
OR 97225. 

CONVERT GARDEN TILLER TO ELECTRIC POWER. Cut 
costs, pollution, noise, servicing. $5 for plans, parts list, dia- 
grams, photos. SST, Pearce, AZ 85625. 

MUTE your stereo, tuner, T.V. audio when phone rings or off - 
hook. Fully electronic complete plans, parts list. Send $3.00. 
E -TIPS, Dept 37, P.O. Box 467, Belvidere, IL 61008. 

TIRED OF BELLS. Build your own electronic telephone ring- 
er, fully solid state. Plans, parts list. SASE $2.00. E -TIPS, 
Dept. 43, P.O. Box 467, Belvidere, IL 61008. 

ALARMS 

Burglar ..Fire Protection 
Protect Your Life, Home, Business, Auto, etc. 

Our catalog shows how. Install your own 

alarm systems and devices and save SEES. We 

offer FREE write -in engineering service. 

FREE CATALOG lo.en l,kusn4liNe daaliry 

Burden Security Co. Box 82802- PE Lincoln, Ne. 68501 

POLICE DIALER $29.95. Free burglar alarm equipment cata- 
log. Sasco, 5619P St. John, Kansas City, MO 64123. (816) 
483 -4612. 

BURGLAR, FIRE, CAR! Finest equipment! Save! Free Cata- 
log. Refundable! AAS, 186A Oxmoor Road, B'ham, AL 35209. 

HIGH FIDELITY 

DIAMOND NEEDLES and Stereo Cartridges at Discount 
prices for Shure, Pickering, Stanton, Empire, Grado, Audio 
Technica, Osawa, Satin and ADC. Send for free catalog. 
LYLE CARTRIDGES, Dept. P, Box 69, Kensington Station, 
Brooklyn, New York 11218. Toll Free 800- 221 -0906 9AM - 

8PM except Sunday. 

HOBBIES 

GREAT OUTDOOR FUN. 
SEARCH ELECTRONICALLY FOR ... gold, silver 
coins and relics with White's Electronics mineral, 
metal detectors. Pays for itself. U.S. Patented. 
For your nearest dealer 

and free catalog 
CALL TOLL FREE 

1- 800- 547 -6911 

White's Electronics. Inc. Dept.PE -0 
Sweet Home, OR 97386 

WANTED 

GOLD, Silver, Platinum, Mercury, Tantalum wanted. Highest 
prices paid by refinery. Ores assayed. Free circular. Mercury 
Terminal, Norwood, MA 02062. 

TUBES 

RADIO & T.V. Tubes -49 cents each. Send for free Catalog. 
Cornell, 4213 University, San Diego, Calif. 92105. 

TUBES: "Oldies ", Latest. Supplies, components, schematics. 
Catalog Free (stamp appreciated). Steinmetz, 7519 -PE Ma- 
plewood, Hammond, Ind. 46324. 

TUBES- RECEIVING, Industrial and Semiconductors Factory 
Boxed. Free price sheet including TV, Radio and audio parts 
list. Transleteronic, Inc., 1365 39th St., Brooklyn, New York 
11218. Telephone: (212) 633 -2800. Toll free: 800- 221 -5802. 

PERSONALS 

MAKE FRIENDS WORLDWIDE through international corre- 
spondence, illustrated brochure free. Hermes -Verlag, Box 
1106602, D -1000 Berlin 11, W. Germany. 

GOVERNMENT SURPLUS 

MANUALS for Govt Surplus radios, test sets, scopes. List 
$1.00 (cash). Books, 7218 Roanne Drive, Washington, D.C. 

20021. 

"GOVERNMENT SURPLUS DIRECTORY." Buy 500,000 
items (including Jeeps) ... low as 2e on dollar! Most complete 
information available - $2.00. Surplus Disposal, Box 19107 - 
HH, Washington, DC 20036. 
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SURPLUS JEEPS -$19.30!!- CARS- $13.50!!- 650,000 
ITEMS!! - GOVERNMENT SURPLUS!! - Most COMPRE- 
HENSIVE DIRECTORY AVAILABLE tells how, where to buy!! - YOUR AREA - $2. - MONEYBACK GUARANTEE!! - 
"Government Information Services ", Department GE -36, Box 
99249, San Francisco, California 94109. 

INSTRUCTION 

UNIVERSITY DEGREES BY MAIL! Bachelors, Mas- 
ters, Ph.D.'s. Free revealing details. Counseling, 
Box 317 -PE08, Tustin, California 92680. 
LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details, 
strange catalog free! Autosuggestion, Box 24 -ZD, Olympia, 
Washington 98507. 

RADIO BROADCASTING: Become DJ, engineer. Start your 
own station - investment/experience unnecessary! Receive 
free equipment, records. Free details. Broadcasting, Box 
130 -A8, Paradise, CA 95969. 

LEARN ELECTRONIC ORGAN SERVICING at home. Com- 
pletely revised course covers latest models including digital, 
LSI's, synthesizers, etc. NILES BRYANT SCHOOL, PO Box 
20153, Sacramento, CA 95820. 

The Original FCC Tests.Answen exam manual that 
prepares you at home for FCC First and Second class 
Radiotelephone licenses. Newly revised muxiple.choke 
exams cover all areas tested on the actual FCC exam 
Plus' Selt.Sludy Ability Ten "Proven' S9.95 
postpaid Moneyback Guarantee. 

COR'NTIAND PRODUCTKNIS P.O. Box 26348 P 

Radio Engineering Division T San Francisco, CA 94126 

MEDICAL ELECTRONICS TECHNOLOGY, home study. 
Troubleshoot medical instruments. University Reme 5, Box 
9622, Fresno, CA 93793. 

COLLEGE DEGREES BY MAIL! No classes. Fast. Economi- 
cal, Accredited. FREE Revealing details. Success, Box 
13151 -R8, Columbus, Ohio 43213. 

FOR INVENTORS 

PATENT AND DEVELOP Your invention. Registered Patent 
Agent and Licensed Professional Engineer, Send for FREE 
PATENT INFORMATION every inventor should have. Rich- 
ard L. Miller, P.E., 3612 Woolworth Building, New York, NY 
10007. (212) 267 -5252. 

INVENTIONS WANTED 
FREE CONSULTATION NO IDEA TOO SMALL 

Disclosure registration. Potential cash or royalties from manufacturers seeking new 
ideas. for free information on how to register your ideas. Call or write. 

AMERICAN INVENTORS CORP. 
59 Interstate Dr. Dept PE 

West Springfield, MA 01089 (413) 737 -5376 
Fee Based Service Company 

FREE CATALOGS. Repair air conditioning, refrigeration. 
Tools, supplies, full Instructions. Doolin, 2016 Canton, Dallas, 
Texas 75201. 

MECHANICALLY INCLINED individuals desiring ownership 
of Small Electronics Manufacturing Business - without in- 
vestment. Write: BUSINESSES, 92 -K2 Brighton 11th, Brook- 
lyn, New York 11235. 

ERASE DEBTS with little -known law- create wealth!! Details 
FREE - Blueprints, No. EE8, Box 100, LaGrangeville, NY 
12540. 

FREE Inflation- Beater Book "2042 Unique, Proven Enter- 
prises." Fabulous "Little Knowns." Work home! Haylings -M, 
Carlsbad, CA 92008. 

DIGITAL WATCH REPAIR- Learn to repair digital watches - provide service to jewelry and department stores - part 
time or full time. We supply training - equipment - replace- 
ment parts. Zantech, Inc., 13 Greentree Rd., Trenton, NJ 
08619. (609) 586-5088. 

$625/WEEKLY! Home mailing program. Free postage- sup- 
plies! - $20 bonus! Write immediately. Treasure -7Y, Morri- 
son, CO 80465. 

EXTRA MONEY made easy with your own Rubber Stamp 
Business at home. Free details! Write: Barney, Room RC- 
376-JJ, 1512 Jarvis, Chicago, IL 60626. 

BORROW $25,000 "OVERNIGHT." Any purpose. Keep in- 
definitely! Free Report! Success Research, Box 29263 -GH, 
Indianapolis, IN 46229. 

SPARE TIME FORTUNE in Vinyl Repair. Huge demand cre- 
ates exceptional profits. We supply everything. Details free. 
VIP, 2012 Montrose, Chicago, IL 60618. 

EMPLOYMENT OPPORTUNITIES 

ELECTRONICS /AVIONICS EMPLOYMENT OPPORTUNI- 
TIES. Report on jobs now open. Details FREE. Aviation Em- 
ployment Information Service, Box 240E, Northport, New 
York 11768. 

INSTANT CASH COMMISSIONS Full or part time. Free 

sales kit features America's largest line low- priced 
Business, Printing, Advertising Specialties, Signs, 
Calendars and other necessities used daily by 

business people. Profitable repeat order. No experi- 
ence. No investment. No collections or deliveries. 
Write today. National Press, Dept. 079, North Chi- 
cago, IL 60064. 

REPAIRS & SERVICES 

TV TUNERS REBUILT, VHF or UHF only $11.90. Send for 
free mailing kit. JW Electronics, Box 51A, Bloomington, IN 
47402. 

ALL T.V. TUNERS repaired $11.95. Fast, quality work. 
MIKE'S T.V. TUNER SERVICE, Box 187, Bean Station, TN 
37708. (615) 581 -6393. 

NEW! "Patenting Your Invention Yourself!", $29.95. Guaran- DO -IT- YOURSELF teed! Registered Practitioner, 7400 ZD, Washington, DC 
20044. Invention Record Free! 

INVENTORS Patent your invention. Free initial consultation. 
We are registered by the U.S. Government. VICTOR J. EV- 
ANS & CO., 4637 Eastern Ave. N.E., Washington, DC 20018. 
Since 1898. 

AUDIO ANALOG /SYNTHESIS. Plans, parts, kits, etc. for the 
most exciting sound projects ever. Get on our mailing list, 
send 250 to: CFR Associates Inc., Newton, N.H. 03858 

PATENT SEARCHES, LOW FEE, Since 1940. Whitehurst, REAL ESTATE 
Box 8022, JFK Post Office, Boston, MA 02114. 

CUSTOM PROTOTYPING from your ideas. Confidential. SU- 
PER WIDGETS & Gizmos. (817) 387 -2189. 

ENERGY INVENTIONS technically evaluated with recom- 
mendations, plus where to apply for federal grants $5.00. En- 
gineering Associates, RR2 -P, Arcanum, OH 45304. 

BUSINESS OPPORTUNITIES 

I MADE $40,000.00 Year by Mailorder! Helped others make 
money! Details 258. Torrey, Box 318 -NN, Ypsilanti, Michigan 
48197. 

MECHANICALLY INCLINED INDIVIDUALS 
Assemble electronic devices in your home. 
Knowledge, or experience not necessary. Get start- 
ed in spare time. Above average profits. $300 - 

$600/Wk possible. Sales handled by others. No in- 
vestment- Write for free details. 

ELECTRONIC DEVELOPMENT LAB 
Box 1560PE, Pinellas Park, FL 33565 
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BIG ... FREE ... FALL CATALOG! Over 2,700 top values 
coast to coast!! UNITED FARM AGENCY, 612 -EP West 47th, 
Kansas City, MO 64112. 

RUBBER STAMPS 

RUBBER STAMPS, BUSINESS CARDS. Many new prod- 
ucts. Catalog. Jackson's, E -100, Brownsville Rd., Mt. Vernon. 
III. 62864. 

BOOKS AND MAGAZINES 

ELECTRONIC MUSIC and home recording in Polyphony 
magazine. Advanced applications, interviews, projects, corn - 
puter music. Sample $1.50. Subscription (6 issues). $8.00 
US /$10.00 foreign. POLYPHONY, Box P20305, Okla. City, 
OK 73156. 

BUY, SELL, TRADE new and used amateur radio and com- 
puter equipment. Monthly publication. Lifetime subscription 
$5.00. Send to: Nuts & Volts, Box 1111 -P, Placentia, CA 
92670. 

"CRIME BY COMPUTER ", $6.95 Postpaid. 300 pages. 
Comp- U- Tronix, Box 3401, Kent, WA 98031. 

TOTAL MIND POWER (how to use the other 90% of your 
mind). FREE BOOKLET. Total Mind Power Institute #37, 
Larkspur, CA 94939. 

HYPNOTISM 

FREE Hypnotism. Self- Hypnosis. Sleep Learning Catalog! 
Drawer H400, Ruidoso, New Mexico 88345. 

MOTION PICTURE /VIDEO 

SPORTLITE AUGUST FILM SPECIALS - S8 Sd features 
still the best buy in home entertainment. Order "The Rose" 
with Bette Midler oscar nominee; John Travolta in "Saturday 
Night Fever "; best seller Paramount picture, each $59.95 S8 
400' color /sd. Take off for "Close Encounters of the Third 
Kind" (We Are Not Alone) Columbia pictures space saga; 
"Superman" starring Christopher Reeves, each 58 400' col - 
or/sd, $55.95 delivered. For more excitement order "Jaws II" 
sequel to the all time box office hit, S8 400' color /sd, $55.95 
ea (regular price, $62.00). Lighter Fare: "Bye, Bye Birdie" with 
Dick Shawn, musical enjoyment; "A Touch of Royalty" story 
of Roberto Clemente, Pittsburgh Pirates star, S8 400' col /sd, 
$49.85* ea. VTR owners order official maj. league baseball 
video cassette of the world series, select any year from 1943 
thru 1979 each a separate tape, indicate format. Beta, II or 
VHS, $74.95 ea + $2.50 ea shipping. Charge to your VISA/ 
Mastercard, indicate card number + exp. date & signature. 
12.00 per reel for shipping. Ill residents + 6 %. Hollywood 
Gold Video movie cat $1.50; Sportlite maj. lea. baseball, Ali + 
others $1; Univ. S -8 sil, snd, 16mm cat $1.25; Univ. 20 pg ill. 
S -8 col snd cat. $1; asst broth. Sportlite, Ring Classics, Para- 
mount, 501E ea. SPORTLITE FILMS, ELECT -8, Box 24 -500, 
Speedway, IN 46224. 

MISCELLANEOUS 

MPG INCREASED! Bypass Pollution Devices easily. RE- 
VERSIBLY!! Free details - Posco GEE8, Box 300, La- 
Grangeville, NY 12540. 

FREE INFORMATION! Fuel- economy tuning secrets ex- 
plained. Techneering, Box 12191 DD, Norfolk, VA 23502. 

QUIZZES AND GAMES FOR TRS -80. Quizzes include 
Math, English, Sports. Wizards Arsenal, Box 20183, 
Lansing. MI 48901. 

MICROFILM EDITIONS AVAILABLE. Copies of POPULAR 
ELECTRONICS Magazine are available on Microfilm from 
Xerox University Microfilms, Ann Arbor, MI; Microfiche from 
Bell & Howell, Micro Photo Division, Wooster, OH. 

STERN DiDs, 

SOyIN('161ti l! I 

1980 STEREO 
DIRECTORY & 
BUYING GUIDE 
All the latest information 
on stereo and quadra 
phonic systems and corn 
ponents for your home. A 

complete guide to more 
than products all 

exgriir -with mplete specifi 
cations, descriptions and 

prices. PLUS bonus feature articles. A must for 
anyone concerned with good sound. 

Order from STEREO DIRECTORY, Dept. 01251, 
P.O. Box 278, Pratt Station, Brooklyn, NY 11205. 
Enclose $3.50* (postage and handling included). 

*Residents of CA, CQ. DC, FL, IL, MI, MO. ivy 
STATE, and VT add applicable sales tax. 

r 
1980 

BUYERS GUIDE 

1 

ALL the facts about ALL the 
1980 cars, vans and light trucks. 
All in one volume, listed by car type and 
price. The most complete reference avail- 
able anywhere. Get yours by mailing $3.50 
($2.95* plus 55¢ postage and handling) to: 
CAR AND DRIVER BUYERS GUIDE, 
Dept. 01248 , P.O. Box 278, Pratt Station, 
Brooklyn, N.Y., 11205. 
'Residents of CA, CO, DC. FL, IL, MI, MO. NY 
STATE, and VT add applicable sales tax. 
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I- HEALTH 

DIGITAL 8000 
The instrument has been designed for use at home and Is 

therefore compact and lightweight, with two built -inn 

custom IC and one microcomputer plus a custom IC 

pressure transducer. Its simple to use and its attractive 
shape is sure to catch your eye. 

NEW 
ELECTRONIC 

BLOOD 
PRESSURE 
INSTRUMENT 

519995 
Specifications: 
Model: I- HEALTH DIGITAL 8000 
Measurement methnu. Rrva -Rood 
Pressure measurement 
range 
Pulse range: 
Exhaust 
Pumping 
Microphone 

Dimensions li 
Power supply 

SYM-1 

20mmHg - 300mmHg 
33 200 beats per minute 
Mechanical 
Manual by means of a rubber bulb 
Ptezoelectrlc ca 
35 grams Iindic 

t 

Hitt 
45mm a 90mo x37mm 

1 5V 4pc1.1UM -31 or 
,tae genuine AC adaptor (option 

NEW LOW 
PRICE 

$239.00 
KTM -2 CRT /TV Kybd Term 8349 

4 

SD Systems Z -80 STARTER SYSTEM 
Ili 

The 280 Starter Kit by SO Systems uses the power. 
ful1280 microprocessor as the heart of the complete 
microcomputer on asingle board. Learn a step -by. 
step introduction to microcomputers with e keyboard 
and display. audio cassette interface. PROM pro- 
grammer, wire.w rap expansion arse. 4-channel 
Counter Timer and on Board RAM and PROM Com- 

plete Operation and Instruction Manuel included. 
ZeUG Monitor in ROM lifil 

Ki $340.00 Assembled b Tested $450.00 
Power Supplies from ADTECH POWER 

Model Vdc Amps 
APS 5 -3 6 3.0 
APS 12 -1.8 12 1.6 
APS 15.1.5 15 1.5 
APS 24 -1 24 1.0 

1.9 10 up 25 uo 

$42.60 540.65 038.86 

Model Vdc Amp 
APS 5-8 5 8.0 
APS 12-4 12 5.0 
APS 15-3 15 3.0 
APS 24-2.2 24 2.2 

1.9 TO ru 25 Up 

686.90 $64.00 961.10 

Capacitance Meter cID 
Easy to usa- pleg te eepeeitee, Web range 
button and read the value to 0.1% 
0.5 in. liquid crystal display 
Exclusive "Acherge /:lvoh" m 

mm 

- 

t circuit (patent pending) holds ±0.1 % 

basic accuracy for a full year 
Up to 200 hrs operation on standard 9V Ban. 
8 easy pushbutton ranges cover 0.1pf to 
1999 mie retarads. 
Best of all it's easy on the budget - only 

MODEL 938 $169 

y 

EUUnA 
00082CP8143 XR205CN $840 
XR083CP I 98 XR555CP 45 
XR084CP 2.64 XRL555CP 1.50 
XR094CP 3.00 XR556CP 85 
XR095CP 3.00 XR558CP 1.72 
XR096CP 3.30 XR559CP 1 72 
XR346CP 2 70 XR567CP 1 12 

8022A 
5139 

8024A '-s-2 
$219 

5% CARBON FILM 

RESISTORS 
All values m IO to IOM Onm 
Only in multiples of 100 pcs per velue 

1/2 61 
69 1/ $ 79 

Watt Watt lei as 

XRL567CPS 
XR1458CP 
XR1488P 
XR1489AP 
XR2200CP 
XR2201CP 
XR2202CP 
XR2203CP 
XR2204CP 
XR2206CP 
XR2207CP 
XR2208CP 
XR2209CP 
XR2211CP 
XR2212CP 
XR2216CP 
XR2128CP 
XR2240CP 
XR2242CP 
XR2264CP 
XR2265CP 
XR2271CP 

1 68 
61 

1.10 
110 
1 17 
1 33 
1 33 
1 33 
1 33 
4 40 
4 28 
5 20 
2 25 
5.25 
4.37 
600 
2.25 
300 

1 50 
4.24 
4 90 
1.15 

012254P $1499 
XR2556CP 320 
XR2567CP 276 
013403CP 122 
XR3524CP 5.70 

XR4136CP 1.22 

XR4151CP 
XR4194CN 
XR4195CP 
X84202P 
XR4212CP 
X84558CP 
XR4739CP 
XR4741CP 
XR553:iP 
X85533AP 
XR5534CP 
XR6118P 
XR6128P 
XR8038CP 
XR136000P 

2.85 
381 
1.42 
3.60 

2.05 

61 
1 12 
1.47 
3 25 
a 35 
2 35 
3 87 
4.45 
4.45 
3.04 

XR2206K8 19.95 

2716 EPROM 
5 volt $29.90 
16K 

Order toes Only firn 
aid Sat d Me 

5% theesel. 10% Discount 

LIQUID CRYSTAL DISPLAY 
High Contrast Ratio 

VIREO Wide Viewing Angle 
nwvrxA n; 0 5 in Digit Height 

ULTRA Low Power Consumption 
LCD106 .... S14.50 

30 MHz HITACHI Dual Trace Oscilloscope t TV sync-separater circuit 
, High -sensitivity 1mV /div 

(5MHz) 
Sweep -time magnifier 
(10 times) 
Z-axis input (Intensity 

so, modulation) 
41 - - - - - Signal delay line 

X -y operation 5945°° Trace Rotation 

More sensitive to your input 

© PLESSEY _/ Metallized 
Polyester 

Capacitors 

Series 160 
MINIBOX 

-- ,,,.,.,%"- SAMPLER 
526.00 

AP PRODUCTS 
923101 S 7995 

923102 12495 
923103 12495 

VL844%% 

Intersil LED or LCD 
31/2 DIGIT PANEL 

METER KITS 
BUILDA WORKING DPM IN' /x HOUR WITH sr 
THESE COMPLETE EVALUATION KITS 
Test these new pars for yourself with Mimed s low 

t in y Les complete with A D converter and 
I.CD inrld V1i 71061 or LED rhaplay 171071 Kits provide 

ICUI06EV Di l 

PC i on,d Iw o functioning panel meter 

529.95 103107E9 !LED! 02495 re s 5 
8 Digit- 10 MHz Universal Counter Kit 
Kit Includes: Resistors 

ICM7226AIDC IC Capacitors 
10 MHz Quartz Crystal Diodes 
(8) 7 Segment 3" LED Displays Switches 
PC Board IC Socket 

Order Part Number ICM7226AEV $74.95 

`dnKR 
HYBRID AUDIO POWER AMPLIFIERS 

Matching 
P/N Trendormer 

Olt,SI- 1010GI1OWI S 6.95 TR10 S 7.90 
SI- 10200120W) $13.95 TR20 $10.90 
A-SI- 81Socket for above) .95 

SI- 10300130W1019.00 TR30 $1290 
SI.10500150WI $27.80 TR50 $17.90 
ASI- 10(Socket for above) as 

Note'. One inane !Irma. can power two audio amplifiers. 

A 
end your chew 

or e MOney Ortler to 
P.O. P,O, Box 2208P, Culver City, CA 90230. California re. 
dents add 6% sales te Minimum Order; $10.00. Add 
$1.00 to c r postage x and handling. Mener Charge and 

Vise welcomed. Please Include your charge card number. Interbenk 
number and expiration date. PHONE ORDERS (2131 641.4064 

TUCSON CULVER CITY 

TIbtIYi.tJNt lll1619"0 
caeaoA 

O?I 
ec SUNNYVALE 

wsaaçR s 

Ied1aL49rel IiÓa1 tiiB4liÓe' 

SANTA ANA PORTLAND 
se15W1 

4.5No 

ATLANTA 

"1ZZ isi iioó 

HOUSTON 
2549 itic...ond 

171í1n6;: ,I " 
CIRCLE NO 4 ON FREE INFORMATION CARD 

Please let us know 8 weeks in advance so 
you won't miss a single issue of POPULAR 
ELECTRONICS. 
Attach old label where indicated and print 
new address in space provided. Also include 
your mailing label whenever you write us 
about you subscription. It helps us serve you 
promptly. 

Write to: P.O. Box 2774, Boulder, CO 80322, 
giving the following information: 

D Change address only 

Extend subscription Enter new subscription 

n 1 year (12 issues) $14.00 Bill me later 

Payment enclosed (You get 1 extra BONUS 
issue -13 issues in all!) 

NEW ADDRESS HERE 9COA 

Name 
(please print) 

Address _Apt 

City 

State lip 
Foreign postage: Add S3 a year for Canada, S5 a year (cash payment in 

U.S. currency only) for other countries outside U.S. and possessions. 
Please allow 30 to 60 days for delivery of first issue. i AFFIX OLD LABEL i 
If you have no label handy, print OLD address here: 

Name 
(please print) 

Address Apt 

City - 

'State Zip J 

SOUND EFFECTS GENERATOR BASIC KI 
now FRDNIos RAKES N 

EGENERATORMN yOE sly , SOUNO 
THE 57176577 5 NGEtCnED AND OR ILLEO L 

ASS EPDXY PC BOARD 1417m SCHEMATIC CHEMATICSAND LAYOUT INerRUCTIONS. 
I IS BOARD MAKES IT SpiLESTO BUILD A GENERATOR CAPABLE OF 

HASER SOUNDS, LOCOMOTIVE, SIRENS, AIRPLANES, CLOCKS, ETC. 

30ES NOT REQUIRE DIP SNITCHES OR OTHER EXPENSIVE /UNUSUAL 
COMPONENTS. YOU SUPPLY ONLY A FEM STANDARD RESISTORS, CAP- 
ACITORS, ES,POTe, SPEAKER, 262222 TRN A SISTOR A 9V 

MATTER,. BASIC KIT CONTAINING 

1Á76k77, 
PC BOARD [23883 

D INSTRUCTIONS om, 55.95 

.1 . lrs 

202222 

S 

x 

O 

oR r 

IF YOU AVE ALREADY P A6ED THE 1176477 NIP YOU MA BUY 
HE PC BOARD ANO INSTRUCTIONS ONLY. C23585 84.00 

StrobeTube Et rigger a LED 
_2(:-.,1j Flasher ,3 ff KIt 

11.75 ,,,, m u ̂. C, 

I I N 
'ati 

min ße$2.49 

6VDC Xenon .- 0 Digital 
Flasher 

y 
0 Counting 

Kit I i I l Module - ,í9;ír= 

.*..I 

ow.e 

' .ww Moog 
4' 

I .::..,moon - 'lie 

120 VAC -i -' ',, IS Wheel of 
Xenon a Fortune 
Strobe Kit pa 

000BIOLU0000O0000f l l l 
HIGH OUTPUT SILICON SOLAR CELLS 

WE NCM $70CX 
A N O 

FULL LINE OF THESE RARO 1 INC ELL WHICH 

CONVERT LIGHT DIRECTLY CTLYNT IMO ELECTRICITY. 
E 

EACH CELL C ERATE 
s APPROXIMATELY .45 VOLT A 

N 

GENERATES CURRENT AS S BELON. 

CONNECT CELLS IN SERIES FOR MORE VOLTAGE AND CONNECT CELLS I 

PARALLEL FOR 
MORE CURRENT. MANY OTHER TYPES ARE LISTED IN 

SIZE CURREN1 StOCK 9 POKE 

2. 1/4 CELL IOOMA C2415k 51.75 

2" I/' CELL 250n6 C24155 33.07 
2" uoulE CELL 500w C24156 $5.57 ®® 3" 1/3 

CELL 
500MÁ C24157 55.57 

3" 1/2 CELL SOOw L2415B í5.5C 
3" WHOLE CELL 750MA C24159 58.50 

4'I NreroE CELL 1.3 Amin C24160 $10.CC 

NECNANOEBLE AA NICADS 
USED- EECELLENT CONDITION 

CHANEY 
electronics inc 

0241 794 

Min tmum order $5.00 
Please include 01.00 for postage 
Visa, MC and COD accepted 
Phone orders ara welcome 

P.O. BOX 27038 , DENVER, CO. 80227 13031 781 5750 

I /I /I het,' gl,Utl cr+tiiluç) of unique Ileitis 

CIRCLE NO. 10 ON FREE INFORMATION CARD 

BEAT HIGO OAS PRICES! 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

FREE 
Booklet 

Electrify Your Bike! 
PEDALPOWER exciting new bike drive tames tough 
hills. Be independent. Shop when you want Fits all 
Bikes, Adult Trikes. Installs in minutes. Thousands 
sold. Recharges overnite. Travels 100 miles for a 

dime. Get your exercise without strain. Pedal easily 
with motor engaged to help improve your health. 
Visit friends. Travel to work or ride for fun. Starts 
without pedaling. Noiseless, nonpolluting. Virtually 
maintenancefree operation! 

CALL TOLL FREE 
800 -257 -7955* 

For Free Booklet and Special Offer or write: 

General Engines Co. 
5958 Mantua Blvd. Sewell, NJ 08080 

i 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

In AK, HI, NJ call collect (6091 468 -0270 I 
1 

1 t _rI', r , 27: 

NEMMMMEMENIMIEMMINEMMI EMMI- 
CIRCLE NO. 22 ON FREE INFORMATION CARD 
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ELECTRONICS WORLD® 
Personal Electronics News 

VIDEO DISCS EXPAND.For example, RCA bought licénses for six recent feature films from 
Paramount Pictures for its capacitive- pickup "SelectaVision" system: "Star Trek -The Motion 
Picture," "Escape From Alcatraz," "Starting Over," "American Gigolo," "Nijinsky," and "North 
Dallas Forty." And Sony has established a video -disc manufacturing plant in Japan for mas- 
tering and replicating discs for the optical -disc system developed by Philips. 

A FLAT -PANEL COLOR -TV DISPLAY CONCEPT(50 inches diagonal) has been disclosed by RCA 
in two papers presented at a recent Society of Information Display (511) -80) Conference. The 4" 
thick display consists of 40 1" X 30" panels fastened together to make a color -TV display that 
measures 40" wide by 30" high. RCA -developed beam guides in each module control the three 
electron beams that excite the red, green, and blue phosphors on the modules' faceplates to 
provide a color picture. According to RCA, the new concept provides brighter and higher 
quality pictures and occupies much less space than projection -TV equipment for a similar -size 
picture. The bad news is that it may take a decade before the display can be mass produced at a 
reasonable price for home use. 

120 

COMPUTER SPEECH RECOGNITION PROGRESS is reported 
by the IBM Research Center. Scientists there have drawn 
spoken sentences from a 1000 -word vocabulary, read at a 
normal speaking pace, and been able to transcribe them into 
printed form with 91- percent accuracy. The current work at 
IBM is said to be on a level higher than that which uses a 
built -in- microprocessor to respond to a very small vocabu- 
lary enunciated in a very careful way. At IBM, they're work- 
ing on recognition of continuous speech, without the aid of 
artificial pauses between words or a limited vocabulary. Part 
of the experimentation involves the use of speech spectro- 
grams such as that shown here, which represents the sen- 
tence "John saw one example of speech from several thou- 
sand runs." 

AN ELECTRONIC VOICE CALLS OUT TIME at 1 -, 15 -, 30 -, and 60- minute intervals in Pana- 
sonic's new clock radio, Model RC -6800. The `voice" call can be operated manually for current 
or alarm time check, while the voice alarm announces the time every minute until turned off. A 
"Sure- Time" battery system stores current and alarm times, in the event of ac power failure. 

3 -D TV PROGRAMM I N Gcouldbegin in the U.S. within ayear ifviewers are willing to buy needed 
equipment for proper reception and the industry adopts one of the several possible systems. 
Having thrived abroad (3 -D cartoons have been on TV in Japan for three years, with viewers 
wearing special polarized glasses ), three -dimensional TV has recently generated interest here. 
In fact, a group of experts is trying to decide which system to adopt. If one is endorsed by the 
group, it will be proposed to the International Telecommunications Union, which is consid- 
ering adopting a global standard for 3 -D TV. When and if it does arrive, 3 -D TV programming 
will most likely come to us over cable -TV service at first. 

A STATIONARY -HEAD DIGITAL AUDIO RECORDING FORMAThas been agreed upon by Sony 
Corp. of Japan and Willi Studer of Switzerland. At a joint press conference held at the Audio 
Engineering Society Convention in May, the hope was expressed that their common format 
will be widely accepted in the industry as an international specification in stationary -head 
digital audio recording. 

PERSONAL COMPUTING'S FIRST $1- MILLION PROGRAM SELLER is Personal Software's 
"Microchess" program on cassette. By the time this appears in print, according to company 
president Daniel H. Fylstra, the company's "Visicalc" cassette program may have "gone gold." 

XEROX PLANS DIGITAL COMMUNICATIONS SERVICE. Hits request to the FCC is approved, 
satellites will be integrated with custom radio links to transmit and receive digital infor- 
mation, including high -quality graphics. Called XTEN (Xerox Telecommunications Network), 
the information service could be initiated in selected U.S. cities late in 1981. 

POPULAR ELECTRONICS 
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HP-33G, 34C, & 38C 
with Continuous Memory. 
They're ready when 
you are. 

These advanced programmable calcu- 

lators from Hewlett- Packard retain your 

data and programs even after they've 
been turned off. Just think how much 
more quickly and easily you'll be able 

to solve your business or scientific 
problems. 

But these remarkable calculators do 

more than just remember. Consider the 
HP -34C, for instance. It provides up to 

210 program lines. Up to 3 keystroke 
instructions are automatically merged 
into one program line, expanding' 
memory to the equivalent of 370 pro- 

gram lines. And editing is a snap. The 
HP -34C's editing features let you review 

your programs and insert or delete 
instructions as needed. The HP -34C 
also has two special function keys, Solve 

and Integrate, to determine the roots of 

an equation or compute the definite 
integrals of a function. 

Hewlett- Packard supports the 
HP -33C, 34C and 38C with the most 

comprehensive instruction manuals 
and software solutions to problems for 

science, engineering and business 
applications. 

Visit a Hewlett -Packard dealer now 

and experience the advantages of 

Continuous Memory in one of these 
outstanding calculators. 
HP -33C Programmable Scientific with Continuous 

Memory 
HP -34C Advanced Programmable Scientific with 

Continuous Memory $150* 
HP -38C Advanced Financial Programmable with 

Continuous Memory 

For details and the address of your 
nearest HP dealer, CALL TOLL -FREE 

800 -547 -3400, Department 254S 
except from Hawaii or Alaska. In Oregon, 
call 758 -1010. Or write to Hewlett - 
Packard, 1000 N.E. Circle Blvd., 
Corvallis, OR 97330, Dept. 254S 
*Suggested retail price excluding applicable state and local 

taxes -Continental U.S.A., Alaska and Hawaii. 
Display photographed separately to simulate typical 

610/13 appearance. 

01 HEWLETT 
PACKARD 

CIRCLE NO. 30 ON FREE INFORMATION CARD 
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ISCWASH9t 
D4 SYSTEM 

D4. 
Hi- 'echnologY 

Recorc Cleaning Fluid 

SEf DIRECTIONS 
AND CAUTION OTHER SIDE 

Nei Co 97cc) 

A NEW STANDARD 
OF RECORD CARE 

NEW D4 FLUID 
Inherently more active against record contamination. 
Inherently safe for record vinyl. Preferentially 
absorptive formula carries all contamination off the record. 

NEW D4 FABRIC 
Unique directional fibers preferentially remove fluid 
and contamination. D4 fabric results in clearly better 
cleaning, better drying and ultimately residue -free surfaces. 

UNMATCHED VALUE 
The Discwasher D4 System is enhanced by the durability 
and aesthetics of the hand -finished walnut handle. 
Included in the D4 System are the DC Pad Cleaner and 
new instructions. 

discwasher 
PRODUCTS TO CARE FOR YOUR MUSIC 

Disc-washer, Inc., 1.407 N. Providence Rd., Columbia, MO 65201 
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