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In one year our KQ. antenna 
has become the largest selling 

CB antenna in the world! 
1. It's the most 

expensive... 

S42.° 
And when you 
pay more, 
you expect more! 

suggested retail 

MORE PERFORMANCE: 
The K40 is guaranteed to 
transmit further or receive 
clearer than any antenna it 

replaces. We know it will 
We've tested it with 771 
CB'ers just like you for one 
year 

MORE FLEXIBILITY: 
You can fit your K40 to any 
mounting surface. It will fit 
any vehicle you'll ever own! 
That includes choppers. dune 
buggies, gutters, mirror 
mounts, luggage racks, trunks, 
hatchbacks, through roofs, 
semis, pick ups and RV's. 

MORE QUALITY: 
It's not imported. It's not 
made in Taiwan, Korea or 
Japan. It's American made in 

an American town. It's made 
with better materials that 
cost more and by profession- 
al people we pay more. And 
we designed it right 
here in the U.S.A. 

*Including option- 
al mounts at extra 
cost. 

2. It's made 3. It's proven best! 
better... ...Here's what the leading CB 

publications said. 
CB TIMES: "... it's not often that a product bursts onto the mar- 

ket scene, dominates and improves CB'ing for everyone. American 
Antenna and the K40 are doing it- repeated tests showed the K40 
could out -perform the major competitive brands." 

RADIO ELECTRONICS: "The results of our tests showed 
that, in three different positions of the monitoring receiver, the 
model K40 equaled or out -performed the competitive antenna. 
Apparently, American Antenna's advertising is not merely Madison 
Avenue showmanship." 
PERSONAL COMMUNICATIONS: ". . . an impressive 
95% of the trials, the K40 out -performed the existing mobile anten- 
nas. We had to try one for ourselves. 

' . . in every case, the K40 either equaled or out -performed its 

competitor. 
"No ifs, ands, or buts! The K40 Antenna from American Antenna would have to 

be just about the best antenna around. 

CB MAGAZINE: "Introduced in October, 1977, the K40 quickly became the 

top seller and in mid 1978. became the number one selling antenna in the nation." 

...Here's what CB'ers all 
across the country said. 

ANTENNA SPECIALISTS: "... truck driver and CB'er for 

10 years ... 50% further than my M410 'Big Momma'." 
-J. H. Collett, 207 McFee, Bastrop, LA 

AVANTI: "I'm an electronic technician with a Second Class 

FCC license ... I was able to transmit 70% further and tune 

the SWR 75% lower than my Avanti." 
-H.R. Castro, VRB, Monserrante D -67, Salinas, Puerto Rico 

PAL: ". . . 20% better in transmission and 
reception than my 5/8 wave Pal Firestik." 

-John A. Blum. Box 446, Zelienolpie. PA 

SHAKESPEARE: "... I've been a CB'er for 
three years and the K40 is the best I've ever 
had Better in reception and transmission than 

my Shakespeare." 
-H. Bachart, Jr.. 15 King Rd. Park Ridge, NJ 

HUSTLER: "Compared to my Hustler XBLT- 

4, the K40 can consistently transmit 40% 
further and the reception was better. The K40 is 

the perfect way to complete a CB system." 
-Jerome R. Brown. 7800 S. Linder, Burbank. IL 

s s . This 
Antenna 

is so 
DYNAMITE 
you receive a ... 

(SPECIAL NOTE) 
IF YOU'RE A 
BEGINNER: 

GUARANTEE I : The K-40 will transmit fanner and re- 
ceive more clearly than the antenna it replaces or the custom- 
er wit receive a prompt and WA refund Iron the Registered 
K -40 Deafer who installed and tuned it. 

GUARANTEE II: unconditionally guaranteed for 12 

monts. Guaranteed against cracking. chipping. or rusting 
Guaranteed against mechanical failure Guaranteed against 
electrical failure. Guaranteed against accidental breakage No 

exclusion NO gknmicks For a lull 12 months 

fi'iFr:as-{-F\''".; .. 

FY 
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ELGIN, IL 60120 

,COPYRIGHT AMERICAN ANTENNA 1979 

...Sold exclusively by 
CIRCLE NO. 8 ON FREE INFORMATION CARD 
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Haw to buy 
personal compu 

In California, a store owner charts sales on his Apple 
Computer. On weekends though, he totes Apple home to help 
plan family finances with his wife. And for the kids to explore 

the new world of personal computers. 
A hobbyist in Michigan starts a local Apple 

Computer Club, to challenge other members 
to computer games of skill and to 

trade programs. 

Innovative folks everywhere 
have discovered that the era of the 

personal computer has already 
begun -with Apple. 

Educators and students use Apple 
in the classroom. Businessmen trust 

Apple with the books. Parents are 
making Apple the newest family pastime. And kids of all 

ages are learning how much fun computers can be. 

Visit your local computer store 
The excitement starts in your local computer store. It's 

rim F Mn 7 or FfigE I!'FRRvATION CARD 

a friendly place, owned by one of your neighbors. He'll show 
you exactly what you can use a personal computer for. 

What to look for 
Your neighborhood computer store has several 

different brands to show you. Chances are the salesman will 

recommend an Apple Computer. Apple's the one you can 
program yourself. So there's no limit to the things you can 
do. The more you use your Apple the more uses you'll 
discover. So it's important that Apple is the computer with 
more expansion capability. You can't outgrow Apple. 

It's your move 
Grab a piece of the future for yourself -we'll give 

you the address of the Apple dealer nearest you when 
you call our toll -free number. Then drop by 
and sink your teeth into an Apple. -, 

California, 
56. 

I8 Caornia, 
(800) 662 -9238. 
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NEW INVENTION 

Miracle Fuzz 
A new space -age invention and the same effect 
as lightning combine to create the world's 
first home oxygen regeneration system. 

The new Energaire ionized oxygen generator 
will make a handsome addition to any desk. 

You need oxygen to live. You can live 
without food for 60 days, without water for 
seven days, but without oxygen, you won't 
make it past two minutes. 

That small piece of fuzz located on top of the 
cylinder shown above emits negatively - 
charged electrons which attach themselves to 
molecules of oxygen, thus creating ionized 
oxygen. 

You are already familiar with ionized oxygen 
if you've smelled the air after a thunderstorm. 
You feel great, revitalized, and alert. The light- 
ning from the storm adds a small negatively - 
charged electron to each oxygen molecule in a 
process called ionization. 

SCIENTISTS DISCOVER 
Scientists discovered that air quality can 

actually affect your moods, your feelings and 
your sense of well being. Air that is positively 
charged caused people to be depressed, 
moody and tired. Negatively- charged air made 
people feel good. We have all experienced air 
that is positively charged in air -conditioned 
buildings or in a polluted environment. 

Scientists looking for a way to turn positively 
charged air into negatively charged air devel- 
oped the negative ion generator -a product 
that produces negatively charged particles 
that attach themselves to air molecules and 
thus create the same fresh feeling you get 
after a thunderstorm. 

The new space -age product shown above is 
an ionized oxygen generator called the 
Energaire air purifier. The copper mesh fuzz 
on top of the unit is one of the secrets of the 
system. 

Although it has no moving parts, you can 
actually feel a wind of ionized oxygen pro- 
duced from the fuzz which spreads to fill an 
average -sized room in one minute. 

CIGARETTE SMOKE TEST 
To show the dramatic effect of ionized 

oxygen, you can take the Energaire, blow 
cigarette smoke into a clear bowl, and hold the 
bowl inverted over the system. The smoke will 
vanish. The charged oxygen particles appear 
to dissolve the smoke particles, precipitating 
them from the air. 

In a room, the Energaire air purifier sur- 
rounds you with these oxygen ions and cleans 
and purifies the air so that even in a smoke - 
filled room, you will be breathing cleaner, 
country-fresh air all day long. 

WALL TEST 
Take our unit and place it next to a wall. Also 
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put a large piece of paper on the wall. Within a 
few days notice how black the paper gets.That 
black film is finite carbon particulate matter - 
the same pollutants you would normally 
breathe and that would pass through most air 
filters. By placing the unit in the center of a 
room or away from a wall, that same matter 
falls to the ground as dust. 

A trip into the mountains exposes you to 
nature's freshly ionized oxygen. The Ener- 
gaire produces this same effect. It will clean 
your room of odor- causing bacteria and stale, 
musty, or smoky air. 

Ionized oxygen should not be confused with 
ozone. Ozone has a molecular formula of 03, 
whereas the molecular formula for ionized 
oxygen is 02 with a negatively- charged ion. 

DON'T BE CONFUSED 
After we announced the Energaire last year, 

many companies came out with their own ion 
generators. We purchased a unit from each 
company and tested them at an independent 
laboratory. The results are shown below: 

Name *Ions Price 
Energaire 438,000 $79.95 
Omega 700 63,000 245.00 
AirCare 72,000 149.95 
Modulion 75,000 79.95 
EnvironAire -0- 119.50 

The one unit mentioned above that pro- 
duced no ions actually produced ozone -15 
times the maximum ozone concentration 
allowed by federal government standards. 
*Measurements indicate total number of ions 
per cubic centimeter per second at one 
meter. These figures may vary by plus or 
minus 10 %. 

USED IN HOSPITALS 
Many hospitals are now using ionized 

oxygen systems in their operating rooms and 
burn centers. Their units not only purify the air, 
but they also eliminate pollen and other 
irritants. 

Working in a clean air environment, you 
think clearer, are more alert, and you function 
better. The Energaire is actually a miniature 
lightning machine. The minute you plug it in, 
energy is converted into ionized oxygen. This 
efficient system uses one watt of power or less 
than a penny per day to operate, so you leave 
it plugged in continuously. 

We are so impressed with the pleasant 
effect of Energaire that we urge you to per- 
sonally test it yourself in your home or office. 
Order one at no obligation. Put it by your desk, 
or in any room where you spend a great deal of 
time. See if it doesn't rid your room of odor - 
causing bacteria and stale, musty or smoky 
air. Try the smoke and paper tests mentioned 
in this advertisement. 

SLEEP FASTER 
At home, use the Energaire by your bed and 

see how country-fresh air allows you to sleep 
easier, deeper, and more relaxed. 

You should notice the difference within one 
day - especially in a work environment. But 
use the Energaire for a full month. Then, if you 
do not feel totally convinced of the positive 
effects of ionized oxygen, return your unit for a 
prompt and courteous refund. 

The Energaire is manufactured by the Ion 
Foundation, a leading ion research and devel- 
opment company. 

Service should never be required, but if it is, 
there's a prompt service -by -mail center as 
close as your mailbox. JS &A is America's 
largest single source of space -age products - 
further assurance that your modest invest- 
ment is wel; protected. The Energaire mea- 
sures 9" high by 3" in diameter and weighs 24 
ounces. 

To order your Energaire ionized oxygen 
generator, send $79.95 plus $3.00 for postage 
and handling (Illinois residents, please add 5% 
sales tax) to the address shown below or credit 
card buyers may call our toll -free number 
below. We will send your Energaire ion 
generator complete with 90 -day limited 
warranty on the electronics, a five -year 
warranty on the fuzz, and complete in- 
structions. 

Let space -age technology revitalize your life 
with the world's first home ionized oxygen 
generator. Order one at no obligation today. 

o PRODUCTS 
THAT 

e THINK 
Dept.PE One JS &A Plaza 

Northbrook, 111.60062 (312) 564 -7000 
Call TOLL -FREE 800 323 -6400 
In Illinois Call (312) 564 -7000 

cJS &A Group, ,1979 
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The World's biggest 

Bearcat® 
scanner sale! 

Communications Electronics; the world's 
largest distributor of radio scanners, cele- 
brates the introduction of four new Bearcat 
brand monitors with the world's largest scanner 
sale. From now, until January 31, 1980, you can 
save hundreds of dollars during our two -million 
dollar Bearcat sale. Even the new Bearcat 
models 300, 220 and Eight Track scanners are 
on sale. If you've previously purchased a Bear- 
cat scanner from Communications Electronics, 
then you already know you're getting all the 
real, live excitement that a television program 
or newspaper can't provide. If you don't have at 
least one Bearcat scanner, the time to buy is 
now! Since we distribute more scanners world- 
wide than anyone else, we can sell the newest 
factory production models with the latest engi- 
neering updates, at rock bottom prices. Our 
warehouse facilities are equipped to process 
over 1,000 Bearcat orders per week and our 
order lines are always staffed 24 hours. We also 
export Bearcat scanners to more than 300 
countries and military installations. Almost all 
items are in stock for immediate shipment, so 
save now and get a Bearcat scanner during the 
world's largest two -mil lion dollar scanner sale! 

NEW! Bearcat® 300 
Available February - March, 1980 
List price $499.95/CE price $329.00 
7 -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, 420 -512 MHz. 
The new Bearcat 300 is the most advanced auto- 
matic scanning radio that Communications 
Electronics has ever offered to the public. Since 
the Bearcat 300 has over 2,100 active frequencies 
in memory, you can touch one button and search 
any of many preprogrammed services such as 
police, fire, marine and government. Of course, you 
still can program your own frequencies and monitor 
up to 50 channels at once. Since the Bearcat 300 
uses a bright green flourescent digital display, 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 
and a new vacuum fluorescent digital display. 
Reserve your Bearcat 300 now for February - 
March, 1980 delivery. 

Bearcat® 250 
List price $399.95/CE price $259.00 
50 Channels Crystalless Searches 
Stores Recalls Self- Destruct Priority 
channel 50 Channel 8 -Band. 
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. 
Push another button and search for new frequencies. 
There are no crystals to limit what you want to hear. A 
special search feature of the Bearcat 250 actually 
stores 64 frequencies, and recalls them, one at a time, 
at your convenience. Automatic "count" remembers 
how often frequencies are activated by transmission - 
so you know where the action is. Decimal display shows 
the channel, frequency and other programmed fea- 
tures. The priority feature samples your programmed 
frequency every two seconds. Plus, a digital clock 
shows the time at the touch of a button. This is the only 
monitor radio that has received the Communications 
Electronics quality control approval rating #1. Our 
highest quality grade for technologically sophisticated 
equipment. The Bearcat 250. Scanning like you've 
never seen or heard before. Now in stock! 

NEW! Aircraft Bearcat 220 

Aircraft Bearcat® 220 
List price $399.95/CE price $259.00 
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 aircraft band 
channels. Up to twenty frequencies may be scanned at 
the same time. 

Not only does this new scanner feature normal search 
operation, where frequency limits are set and the 
scanner searches between your programmed parame- 
ters, it also searches marine or aircraft frequencies by 
pressing a single button. These frequencies are already 
stored in memory so no reprogramming is required. The 
Bearcat 220 also features a Priority channel, Dual scan- 
ning speeds, Patented track tuning and Direct channel 
access and AC /DC operation. 

New! Bearcat® 211 
List price $339.95/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 six -band coverage. Dual scan speeds. Color - 
coded keyboard. Even a digital clock. All at a modest 
price. More scanning excitement than you bargained for. 

Bearcat® 210 
List price $299.95/CE price $199.00 
10 Channels 5 Bands Crystalless 
Frequency range: 30 -50, 146 -174, 416 -512 MHz. 
Use the simple keyboard to select the 10 channels to 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. Evei! 

NEW! Bearcat® 8 Track 
List price $99.95/CE price $79.00 
4 Channels 2 Bands Plays off any AC or DC 
Powered 8 Track Tape Player. Frequency range: 
33 -49, 151 -165 MHz. 
The Bearcat 8 Track Scanner. It converts any 8 track 
tape player into a live- action scanning radio instantly. 

This incredibily compact 4- channel /2 -band crystal 
scanner plugs into the tape player where an 8 track 
cartridge normally goes. Police, fire, emergency calls - 
as-it- happens scanning excitement -from an existing 
home entertainment center, in- car /in -boat system or 
portable 8 track tape player. The Bearcat 8 Track 
Scanner plugs live- action into any 8 track player. Any- 
where. Crystal certificates # A -135cc are $4.00 each. 

Bearcat® Four -Six 
List price $169.95/CE price $109.00 
The firat4 Band, 6 Channel, Hand-Held Scanner. 
Frequency range: 33 -47, 152 -164, 450 -512 MHz. 
The Bearcat Four -Six offers "hip pocket" access to 
police, fire, weather and special interest public service 
broadcasts. Lightweight. Extremely compact. The Bear- 
cat Four -Six -with its popular "rubber ducky" antenna 
and belt cl ip- provides "go anywhere/hands-off' scanning. 

NEW! Aircraft and UHF 
Bearcat® ThinScan TM 

List price $149.95/CE price $99.00 
World's smallest scanned 
The Bearcat ThinScan" High -performance scanning 
has never been this portable. There are now three 
models available. The BC 2-41../H receives 33 -44 and 
152 -164 MHz. The BC 2 -4 H/U receives 152 -164 and 
450-508 MHz. The new high -performance Aircraft 
ThinScan model BC 2 -4 AC receives 118.136 and 450- 
470 MHz. Go ahead, size it up. Bearcat's ThinScan" 
measures 214 " across. Just 1" deep. And 5%" high. 
Four crystal -controlled channels are scanned every 1/2 

second providing immediate access to police, fire, 
weather and other special- interest broadcasts. 

NEW! 50- Channel Bearcat 300 
2 

NEW! Bearcat 8 Track scanner 
CIRCLE NO 1 ON FREE INFORMATION CARD 

INCREASED PERFORMANCE ANTENNAS 
If you want the utmost in performance from your Bearcat 
scanner, it is essential that you use an external antenna. 
We have four base and mobile antennas specifically 
designed for receiving all bands. Order #A60 is a 
magnet mount mobile antenna. Order #A61 is a gutter 
clip mobile antenna. Order #A62 is a trunk -lip mobile 
antenna and #A70 is an all band base station antenna. 
All antennas are $25.00 and $3.00 for UPS shipping in 
the continental United States. 

OTHER BEARCAT ACCESSORIES 
SP50 AC Adapter $12.00 
SP51 Battery Charger $12.00 
SP55 Carrying Case for Four -Six $15.00 
SP57 Carrying Case for ThinScan $15.00 
SM210 Service manual for Bearcat 210 $15.00 
SM220 Service manual for Bearcat 220 $15.00 
SM250 Service manual for Bearcat 250 $15.00 
B -31.2 V AA Ni -Cad's for Four -Six (Pack of 4) $15.00 
B -41.2 V AAA Ni -Cad's for ThinScan (Pack of 4) $15.00 
B -5 Replacement memory battery for Bearcat 210 .... $5.00 
A -135ec Crystal certificate $4.00 
Add $3.00 shipping for all accessories ordered at the same time. 

TESTA BEARCAT SCANNER FREE 
Test any Bearcat brand scanner from Communications 
Electronics" for 31 days before you decide to keep it. If 
you do, you'll own the most sophisticated and technolog- 
ically advanced scanner available. If for any reason you 
are not completely satisfied, return it in new condition 
with all accessories in 31 days, for a courteous and 
prompt refund (less shipping charges). 

NATIONAL SERVICE 
With your Bearcat scanner, we will send all acces- 
sories, a complete set of simple operating instructions 
and a one -year limited warranty. If service is ever 
required on any Bearcat scanner purchased from 
Communications Electronics; just send your re- 
ceiver to a CE approved Bearcat national service center. 
Another Bearcat service is the frequency information 
hotline. After you get yourscannerfrom CE, you may call 
317- 894 -1230 and get up to the second information on 
active frequencies in your area. If you ever need 
engineering assistance, feel free to call the factory 
during the day at 317-894-1440. 

BUY WITH CONFIDENCE 
All Bearcat scanners are extraordinary scanning instru- 
ments. They provide virtually any scanning function that 
the most professional monitor could require. Togetthe 
fastest delivery of any Bearcat 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 government agencies and well rated firmsat a 
10% surcharge for net 30 billing. All sales are subject to 
availability. Prices and specifications 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 
shipping charges. All shipments are F.O.B. Ann Arbor, 
Michigan. No COD's please. Cashier's checks will be 
processed immediately and receive an order priority 
number. Personal checks require three weeks bank 
clearance. Mail orders to: Communications Electron- 
ics; Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add 
$5.00 per scanner for U.P.S. ground shipping, $9.00 for 
faster U.P.S. air shipping or $30.00 for overnight 
deliveryto most major U.S.citiesvia Airborne Air Freight. 
If you have a Master Charge or Visa card, you may call 
anytime and place a credit card order. Order toll free 
800 -521 -4414. If you are outside the U.S. or in Mich- 
igan, dial 313- 994 -4444. Dealer inquiries invited. All 
order lines at Communications Electronics" are 
staffed 24 hours. 

Since this two -million dollar Bearcat sale 
is the world's largest, please order today at no 
obligation to assure a prompt order confir- 
mation and delivery. 

When you follow the leader to real excitement, 
your journey ends at Communications Electronics. 
Autoprogramming° Scanner Distribution Center- and 
CE logos are trademarks of Communications Electronics" 
Copyright v1979 Communications Electronics' 

TM 

master charge 

/COMMUNICATIONS 
ELECTRONICS'" 

854 Phoenix O Box 1002 D Ann Arbor. Michigan 48106 U.S.A. 

Call TOLL' FREE (800) 521-441 4 oroutelds U.S.A. (313) 554-4444 

We're first 
with the best:" 
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Editorial 

LET THE GOOD TIMES ROLL 
With all the pessimistic talk about tightening our belts, entering an age of 

diminishing expectation, and so on, there are still many happenings to 
generate a sense of optimism. This is especially true for a trained person 
who is working. In essence, that's you, since our studies show that 72% of 
PE readers are college educated and only 0.3% of those in the work force 
are unemployed. That means that you have some discretionary income to 
take advantage of good buys. 

What's a good buy? It's an undervalued commodity that will doubtlessly 
cost more in the near future. For example, if one always yearned to own a 
Cadillac automobile, they're available at this writing for almost what a deal- 
er pays for them. Moving closer to an area within our editorial charter, 
there's a great opportunity to take advantage of slumping stereo compo- 
nent sales. The decline can be attributed to a variety of reasons, with high 
gasoline prices being one. But there's more to it. Expanding from $1.7 bil- 
lion in 1975 factory sales to almost $4 billion in 1978, stereo attracted 
many new manufacturers and more equipment was produced to meet the 
sales growth challenge. 

So, in essence, there's a natural oversupply at this particular time. This 
is bad for the companies and dealers, but very good for consumers. It 

causes dealers to offer bigger discounts in order to move out inventory for 
which they pay about 14% in interest rates! It also prompts audio manufac- 
turers to offer cash discounts, extended payments, etc., which aggressive 
dealers pass on to the buying public. 

Now let's briefly look at the computer field, the subject of a special focus 
this month. A small computer's CPU and main memory accounted for 
about 80% of the total price only a few years ago; now it amounts to only 
about 30 %. Computer memory chip prices have declined fifty -fold since 
1974. Dynamic RAMs have slid from two -cents /bit in '74 to 35- millicents/ 
bit in '79! Some computer makers have been able to reduce costs owing to 
higher production volume. It all adds up to bargains for the buyer. 

Price aside, there are technological advances that make today's elec- 
tronic equipment vastly superior to earlier models. For instance, RCA just 
introduced a color TV receiver with a comb filter IC that eliminates the of- 
ten distressing problem of shifting color on such objects as a man's bright 
multicolor tie . . . there are video cassette recorders with six hours re- 
cording time on one cassette . . . General Electric debuted a micro- 
processor- controlled AM /FM clock radio with keypad frequency selection 
and six intermixed (AM -FM) stations in memory. 

So clearly there is a strong, bright economic light for many people who 
can afford to spend carefully now for merchandise they would likely buy at 
a later date, when it will cost so much more. 
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The Personal Computer Line 
by OHIO SCIENTIFIC 

Personal Computers 
Cl P: $349A dramatic breakthrough in price and performance. Features 
OSI's ultra -fast BASIC -in -ROM, full graphics display capability, and large 

library of software on cassette and disk, including entertainment pro- 
grams, personal finance, small business, and home applications. It's a 

complete programmable computer system ready to go. Just plug -in a 

video monitor or TV through an RF converter, and be up and running. 
15K total memory including 8K BASIC and 4K RAM -expandable to 8K. CppaeAit 111° 

C1P MF: $995 First floppy disk based computer for under 
$1000! Same great features as the C1P plus more memory and 

instant program and data retrieval. Can be expanded to 32K static 
RAM and a second mini -floppy. It also supports a printer, modem, 
real time clock, and AC remote interface, as well as OS -65D V3.0 

development disk operating system. 

Professional Portables 
C4P: $698 The professional portable that has over three times the display 
capability of C1 Ps. Features 32 x 64 character display in up to 16 
colors, graphics, audio output, a DAC for voice and music genera- 
tion, key pad and joystick interfaces, AC remote control interface 
and much more. Utilizes a 4 -slot BUS (2 used in base 
machine), 8K BASIC -in -ROM, 8K of static RAM and audio 
cassette interface. Can be directly expanded to 32K 
static RAM and two mini -floppy disks. 

C4P MF: $1695 The ultimate portable computer 
has all the features of the C4P plus real time clock, 
home security system interface, modem interface, 
printer interface, 16 parallel lines and an accessory 
BUS. The standard machine operates at twice the 
speed of currently available personal computers (with GT option it runs 
even faster!). The C4P MF starts with 24K RAM and a single mini -floppy and 
can be directly expanded to 48K and two mini -floppies. Available software includes games. personal. 
business, educational and home control applications programs as well as a real time operating system. 
word processor and a data base management system. 
*Monitors and cassette recorders not Included. Ohio Scientific offers a combination TV /Monitor (AC -3P) for S115 

Home /Small Business Systems 
C8P: $895 Same great features as the C4P in a tremendously expandable''main- 
frame package" Features over three times the expansion capability of the C4P for 
advanced home and demanding business applications. Can be expanded to 48K RAM, 
dual 8" floppies, hard (Winchester) disks and multiple I /O devices such as Voice I/O and 
a universal telephone interface. 

CIRCLE NO.48 ON FREE INFORMATION CARD 

C8P DF: From $2597 The ultimate 
Home /Very Small Business Computer at a 

personal computer price. Features 32K RAM 
(expandable to 48K) and dual 8" floppy disks 
(stores eight times as much information as a 

mini- floppy). Has all personal computer 
capabilities including 32 x 64 display. color 
graphics. sound. DAC, joystick interfaces. 
home features including real time clock. AC 
remote interface, home security and fire 
detection interface and can be expanded to 
include voice I/O and a universal telephone 
system for answering and initiating calls! Its 
large memory capability and 8" floppies allow 
it to run most Ohio Scientific business system 
software including a compete accounting 
system, word processor and information 
management system. 
The C8P DF is designed to be the "Brains" of 
the home of the future and the small business 
office of the future! 

OHIO SOIENTIFIS 
1333 S. CHILLICOTHE RD.. AURORA, OHIO 44202 (2161 562 -3'" 
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X140 
Gets It A 

We just knocked down the last reasons for not going digital in a 
multimeter. Fast continuity measurement. And price. 

Beckman's exclusive Insta- Ohms" feature lets you do continuity checks 
as fast as the analogs. And Beckman's superior technology and experience 
let you own this beauty for such a reasonable price. 

Of course you get a lot more. Like 7 functions and 29 ranges including 
10 amp ac /dc current capability. 0.25% Vdc accuracy. In- circuit resistance 
measurements and diode /transistor test function. Two years' typical operation 
from a common 9 -volt battery. In other words, all the features you want in 
one hand -held unit of exceptional good looks and design. 

With 1500 Vdc overload protection, 1003/4 instrument burn -in, plus 
rugged, impact - resistant case, you're assured of the utmost in dependability and 
long -term accuracy. You get a tough meter that keeps on going, no matter 
how tough the going gets. 

So visit your dealer today and get your hands on the DMM that does it 
all. Or call (714) 871 -4848, ext. 3651 for your nearest distributor. 

BECKMAN 
CIRCLE NO. 10 ON FREE INFORMATION CARD 

'4*,L 
Raw.. / 
Letters 

CAUTION 
In Part One of "Space -Age Electronic Pro- 

jects for Boats" (July 1979) an error was 
made in the instructions for fabricating the 
fresh -water probe pictured in Fig. 5. One 
should never use silicone- rubber adhesive or 
epoxy cements in any drinking or eating con- 
tainer. Silicone- rubber adhesive gives off ar- 
senic and many epoxies give off a variety of 
toxic chemicals. One should only use aquari- 
um -seal silicone (but not immersing it in the 
container for at least four days from the time 
the probe is fabricated to render it nontoxic) 
or an epoxy cement that specifically states on 
the package that it is nontoxic. -Bob Dormer, 
Philadelphia, PA. 

The answer to this problem is contained in 
the reader's last statement, ". . . an epoxy 
(or silicone) cement that specifically states on 
the package that it is nontoxic." In checking 
with the General Electric Co., we find that its 
silicone adhesive products are marked ac- 
cording to the state laws in which they are 
sold as to usability in connection with contain- 
ers of potable liquids. If there is any question 
concerning use of a silicone adhesive, the 
Engineering Department of the Silicone Prod- 
ucts Dept., General Electric Co., Waterford, 
NY, will be able to supply the answer. -Ed. 

ANNIVERSARY CONGRATULATIONS 
Congratulations on reaching your silver an- 

niversary, POPULAR ELECTRONICS! From your 
first issue back in October 1954 to the pres- 
ent, PE has consistently represented the 
forefront of the electronics hobby. If the past 
25 years is any indication of the future, I'm 
sure the next 25 years will be equally stellar. 
-Will Hobbs, Portland, OR. 

Out of Tune 
OUT OF TUNE 

In "Audio Power Meter," October 1979, the 
resistor connected to pin 5 of IC2B should be 
R27 and there should be no connection be- 
tween its other end (point L) and R26. The pc 
pattern is correct. The meter, M1, should be 
0 -1 mA as in the Parts List, not 0 -1 µA. Also, 
in the Parts List, S3 should be listed as a spdt 
not spst switch. Under Calibration, in the text 
on page 67, at the top of the third column, af- 
ter applying the 6.0 -V signal to R3 and R4, 
add the instruction to adjust R8 to obtain a 

null on the meter. Then remove the signal 
from R3 and R4 and remove power. 

In "NASA Motor -Control Circuit Cuts Elec- 
tric Cost" (October 1979), in Fig. 2, the center 
tap of Ti should be connected to the bottom 
of R1, not the top. 

POPULAR ELECTRONICS 
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1000 -210 p. -57 Practical 
Programs and Games In 

I Basic ($10.95) 
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1064 -336 p. -How To De- 
sign, Build, & Test Complete 
Speaker Systems (512.95) 

1035 -434 p.- Instrumen- 
tation & Control Systems 
Engineering Handbook ' 

($19.95) 

An Extraordinary Offer to introduce you to the benefits of Membership in 

ELECTRONICS BOOK CLUB 
take 
any 

(up to 9 books) of these 24 S 99 for 
unique electronics selections JJ ALL 
(values to $10755) for only SIX 

with a Trial Membership in the Book Club that guarantees to 

save you 25% to 75% on a wide selection of electronics books 

NOVO" 

CtEN1NGru "`>w° 
ENG1r,r 
Earro 

Practical 
Solid -state 

pC Power Supplies 

1142 -140 p. -84 Practical IC 
egra Projects You Can Build (S8.95) 

U- I! litioIt at, 
HOW to 

,..4ìar?® E pßu,Ñ 
COUNTS AS ONE BOOK -8556115- GA 574 p.-How to Repo ir Home Laun- Yoo s RRtN6 
dry Appliances 8 How to Repair Home 
Kitchen Appliances ($17.90) 

891-196 p.- Practica 
Solid -State DC Power 
Supplies (59.95) 
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IFCC 
MEUSE MOMI 

582 -444 p.- Commercial FCC 
License Handbook (S1095) 

O WHOA 

1016 -140 p.(7 "x10 ") -Towers Inter- 
national FET Selector ($7.95) 

9 5 -. 
1063 -252 p. -How To Install 
Your Own Home Or Mobile 
Electric Power Plant ($8.95) 

801 -400 p.- Master 
Handbook of Ham 
Radio Circuits ($12.951 

1241 -238 p. -How To Build 
Your Own Self- Program 
ming Robot ($12.95) 

tNS 
pitorfoeingW d 

Analog 
-- 1070 -406 p.- Digital 

Interfacing With An 
Analog World ($12.95) 
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UNDERSTANDING T T- uGM 
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MODERN 
TEST 

Ep1PMEN 1108-294 p The 
RrpCING Light Fantastic (59.95) ape xu 

'I COUNTS AS ONE BOOK -777877- 
546 p.- Understanding & Using 
Electronic Servicing Test Equip- 
ment 8 Understanding 8 Using 
Modern Signal Generators ($17.90) 

Smp88 v EMiprr 

917-392 p.-How To Repair 
Small Gasoline Engines - 
2nd Edition (S11.95) 

Understanding & 
Modern; BEGINNER'S GUIDE` 

Signal Generato 
S TO TV REPAIR-2nd 

Signal 
1013.224 p.- Beginner's 

+.' Guide to TV Repair -2nd P 

Edition ($9.95) 

1166 -336 p. -How To Betlid A 
Small Budget Recording 

- Studio From Scratch (512 95) 

sgo 
qOJECTS 1'DU 

COUNTS AS ONE BOOK- 732,1042- 
396 p. (81/2"x11 ")- Japanese Consumer 
Service Manual 8 Japanese Radio, 
Record & Tape Player Schematic/ 
Service Manual (S17.90) 

MASTER 

APOpIíCAT ór+ FIE AMP 
v856-476 p.- Master 

Op -Amp Applications 
Handbook ($16.95) 

'v C,rtorts 
Electronic 

Practical 
804 -700 p.- Master Hand- 
book of 1001. More Practical 
Electronic Circuits (517.95) 

Facts About Club Membership 
The 6 introductory book selections of your choler carry pub- 

lisher's retail prices of up to $107.55. They are yours for only 

$1.99 for all 6 (plus postage /handling) with your Trial Member- 

ship 

You will receive the Club News, describing the corrent Selec- 

tions, Alternates, and other books, every 4 weeks (:3x a year). 

If you want the Selection, do nothing, it will be sent to you 

automatically. If you do not wish to receive the Selection, or if you 

want to order one of the many Alternates offered. you simply give 

instructions on the reply form (and in the envelops) provided, 

and return it to us by the date specified. This date allows you at 

least 10 days in which to return the form. If. because of late mail 

delivery. you do not have 10 days to make a decision and so 

receive an unwanted Selection, you may return it at Club ex- 

pense. 

To complete your Trial Membership, you need buy only four 

additional monthly Selections or Alternates during the next 12 

months. You may cancel your Membership any time after you 

purchase these four books. 

All books -including the Introductory Offer -are fully return- 

able after 10 days if you're not completely satisfied. 

All books are offered at low Member prices, plus a small 

postage and handling charge. 
Continuing Bonus. If you continue after this Trial Membership. 

you will earn a Dividend Certificate for every book you purchase. 

Three Certificates plus payment of the nominal sum of $1.99 will 
entitle you to a valuable Book Dividend of your chol: a which you 

may choose from a list provided Members 

C p' 

861-252 p- Display 
Electronics ($8.95) 

May WC send you your c hii i i a l li pr.niti- 
cid Bose- and -money- saying brink selections as 

part of an unusual offer of a Trial Atenihership in 

Electronic, Buck Club' 
Here are quality hardbound volumes, each spe- 

cially- designed to help you increase your know-how, 
earning power, and enjoyment of electronic,. What- 
ever your interest ill electronic,, you'll find Elec- 
tronic, Bonk Club offer, practical, quality books that 
you can put to immediate use and benefit. 

This extraordinary offer is intended to pluryc to 
you through your own experience, that these very 
real advantages can be yours...that it is possible to 
keep up with the literature published ill your area, of 

interest, and to save substantially while so doing. As 
part of your Trial Membership. you need purchase as 

few as four books during the coming 12 months. YOU 

would probably buy at least this many anyway, with- 
out the substantial sayings offered through Club 
Membership. 

To start your Nembership on these attractive 
terms, ;imply fill out and mail the coupon today. You 
will receive the 6 selections (up to 9 books) of your 
choice for Ill -day inspection. AOi NEE!) SE\It NO 
MONEY. If you're not delighted, return the books 
within tiI days and your Trial Nembership will be 
cancelled without cost nr obligation. 

805 -364 p. -99 Test 
Equipment Projects 
You Can Build (S12 95 

E 
tioiN w oI AR 

DIRECT É°ec7ntictTY 
CURRENT 

76 -168 p. -HOw To 
MOTORS-, 

Make 
Your Own Solar 

Electricity ($9.95) 
931 -252 p.- Direct Current 
Motors (514.95) 
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1 

1 

1 

1 

1 

1 

1 

1 

1 
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ELECTRONICS BOOK CLUB 
Blue Ridge Summit, Pa. 17214 
Please open my Trial Membership in ELECTRONICS 

BOOK CLUB and send me the 6 selections circled 
below. I understand the cost of the books I have 

selected is only $1.99 for all 6, plus a small shipping 
charge. It not delighted, I may return the books within 
10 days and owe nothing, and have my Trial Member- 
ship cancelled. I agree to purchase at least four 
additional books during the next 12 months, after 
which I may cancel my membership at any time. 

582 732 1042 777;877 801 804 
805 855.885 856 861 891 917 

931 1000 1013 1016 1035 1063 
1064 1070 1108 1142 1166 1178 1241 

Name Phone 

Address 

I City 

1 State Zip 
ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 11214 (valid for new Members only. Foreign and Canada add 15'0.1 PE -119 

CIRCLE NO. 26 ON FREE INFORMATION CARD 
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Now! 

A tool buddy 

for everybody! 

Xcelite 
MULTI -PURPOSE 

TOOL KIT presents 
your 11 most 
used tools. 

Professional or hobbyist, reach out 
your hand. Xcelite tool buddy TKX- 

11 has just the tool you want for 
tinkering, maintenance, or repair. 
Six different drivers - pocket clip, 
stubby, and regular - for slotted, 
Phillips, hex head screws and nuts. 
10 -foot inch /metric rule. Wire strip- 
per /cutter. 6" slip joint plier, long 
nose plier with side cutter, adjust- 
able wrench. 

Compact, durable, double -wall 
caddy compartmented for easy 
choice and storage. A buddy you'll 
keep by your side. 

New Gift Idea! For all occasions. 

In stock at leading electronic 
distributors ... nationwide. 

COC 
.i TheCooperGroup 

Electronics Division Er 
WELLER' W ISS' XCELITE" 

PO. BOX 728. APEX, NORTH CAROLINA 27502, 9191362.7511 

CIRCLE NO. 16 ON FREE INFORMATION CARD 

New Products 
Additional information on new products 
covered in this section is araifahle from the 
manufacturers. F.itlter circle the item's code 
number un the Free Information Card 
or write to the manufacturer at the 

address given. 

"Smart" 
Video Terminal 
The SuperBrain Video Computer, an intel- 
ligent video terminal system, has been in- 
troduced by Intertec Data Systems. De- 
signed around twin Z -80 microprocessors 
SuperBrain is a complete microprocessor 

system aimed at small- business applica- 
tions. Standard features include, two dou- 
ble- density 51 /4" floppy -disk drives with 
320,000 bytes of storage, 48K bytes of us- 
er- programmable RAM expandable to 
64K, an S -100 bus adaptor, an RS -232C 
communications port, a full ASCII key- 
board with numeric pad and function keys, 
and a CP /M -based disk operating system 
with text editor, assembler, and debugger. 
Compatible software is available in BASIC, 
FORTRAN, COBOL, and APL. $2,995. 

CIRCLE NO. 88 ON FREE INFORMATION CARD 

Printed -Circuit 
Breadboard 
Continental Specialties Corporation has in- 
troduced a product to ease the transition 
from breadboard to final circuit. The Ex- 
perimentor Matchboard is a printed- circuit 

1111111111111111111111111111111111111111111111I 

version of the company's solderless bread- 
board, emulating the hole and contact pat- 
tern with the hole- indexing letters and 
numbers that are molded into the bread- 
board silkscreened instead on the compo- 
nent side of the pc board. The EXP -300PC 
Matchboard, geometrically equivalent to 
the EXP -300 solderless breadboard, costs 
$2.69. 

CIRCLE NO. 91 ON FREE INFORMATION CARD 

Counter with 
Computer Control 
Model PM6667, a portable microproces- 
sor -based frequency counter, has been in- 
troduced by Philips Test and Measuring In- 
struments. The counter spans the range 
from 10 Hz to 120 MHz, offering 15 mV 
sensitivity and automatic triggering on all 
waveforms. Measuring time can be set for 
one second (with seven -digit resolution) or 
200 ms (with six -digit resolution). For 
low- frequency measurements, the micro- 
processor eliminates the customary 1 -Hz 
error and makes long gate times unneces- 
sary. Aging of the internal crystal oscillator 
causes frequency drift of less than 5 parts 
in 107 per month. In addition, the counter 
contains self- diagnostic capabilities. $425. 
CIRCLE NO 92 ON FREE INFORMATION CARD 

Automatic 
Multiple /Single -Play 
Turntable 
Garrard's new GT -350 is designed to play 
one record or a stack of records fully auto- 
matically while maintaining rumble of 68 
dB (DIN B) and wow and flutter of 0.06%. 
Its tonearm and headshell together weigh 
12 grams. Using a dc, servo -controlled 
motor coupled to a die -cast aluminum alloy 
platter by a precision -ground elastic belt, 
the GT -350 features electronically variable 
speed. The use of Delglide (a special self - 
lubricating plastic) in the system that con- 
trols automatic functions is said to produce 
extremely smooth changing cycles. Con- 
trols are grouped on the front panel. 

CIRCLE NO. 89 ON FREE INFORMATION CARD 

Solder Station 
A combination soldering -iron stand and 
controlled -feed holder for standard spools 

of solder or wire has been introduced by 
PanaVise Products. The Solder Station 
can be used as a free -standing unit at- 
tached to a bench or wall or can be at- 
tached to a PanaVise Tray Base and used 
in conjunction with a PanaVise pc board 
holder to form a work center. Able to 
accommodate a 25 -watt iron, the Solder 
Station can easily be adapted to left -hand- 
ed use. $5.00 

CIRCLE NO. 93 ON FREE INFORMATION CARD 
(Continued on page 10) 
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NEW TECHNOLOGY 

cordkess 
wonder 

For $89.95 the Mura cordless telephone 
sounds like a bargain. But wait until 
you hear about its many disadvantages. 

It's about time. For years you've seen ads 
for cordless telephones selling for between 
three and four hundred dollars. 

Now through some very clever planning and 
a sprinkle of new technology, Mura Corpora- 
tion has come up with a cordless telephone 
that sells for $89.95. However, it has major 
disadvantages that could totally discourage 
you from buying the system -but more on that 
later. 

ONLY IN AMERICA 
The Mura weighs only 12 ounces and 

measures 11/2 "x 23/4 "x 6V2 ". The system in- 
cludes a base unit that plugs into your tele- 
phone jack. You carry your cordless telephone 
with you and when your phone rings, you press 
a button and answer. And you can talk to any- 
one as long as you remain within 400 feet of 
the base unit. 

But wait. We mentioned that the phone had 
major disadvantages. And it does. But first, 
let's outline some of its major advantages. 
Convenience You don't need an extension 
telephone. With the Pocket Phone you have 
an extension phone that you can take with 
you - in the bath, in the den, in the garden, or to 
your neighbors. 
Intercom You can use the base unit to page 
the person holding the cordless telephone. For 
example, if you're in your office and someone 
outside has the unit, you can press a button on 
the base unit and buzz the portable phone - 
just like on an intercom. Simply by talking on 
the phone plugged into your base unit, you can 
talk with someone on the remote phone. It's 
ideal for home or factory use. 
Price The cost of the Mura remote telephone 
is only $89.95. Compare this price not only 
with the cost of other $300 remote telephones 
but with conventional phones as well, and you 
can appreciate what a major breakthrough the 
Mura system represents. But there's more. 

You can plug any conventional phone into 
the base unit and carry on a three -way conver- 
sation. You can answer a call at the base unit 
and signal the remote unit to pick up the line. 
You can cut out the remote phone from the 
base unit if you want to keep a conversation 
private. 

TALK OF VALUE 
You can carry the cordless telephone with 

you with its antenna collapsed and the battery 
on standby. When a call beeps your unit, you 
simply extend the antenna, turn the power on, 
and start to talk. 

The unit is FCC approved for connection 
directly into your telephone line. If you don't 
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have a four -pronged jack or a modular con- 
nector, simply call your telephone company. 
They'll promptly install a jack for you and the 
cost will be around $15 or less depending on 
your location. 

NOW THE CATCH 
We mentioned that there was a catch -a few 

major disadvantages that you, as the con- 
sumer, should know about before you con- 
sider purchasing this product. Here they are: 
Forget About Dialing The new Mura Pocket 
Phone can't dial out. It only receives calls. To 
many people, this doesn't matter because 
90% of remote phones are used to receive 
calls and not to place them. By eliminating the 
dial, Mura has cleverly saved consumers 
hundreds of dollars. 
Forget About Steel Walls The Mura unit 
won't penetrate them. This means that if you 
want to use your phone in a factory with metal 
walls, your unit won't work. But for most facto- 
ries and practically all homes, the unit is ideal. 
Forget About Snooping The unit has only a 
400 foot range. At first this might seem awfully 
short, but nobody can snoop in on your con- 
versations if that person is beyond this range, 
and 400 feet is more than enough for most 
applications. Most cordless telephones 
operate in the 27 megahertz range -the same 
frequency area used for citizen band radios. 

The base unit for the Mura can also be used as 
a personal paging system or intercom. 

The Mura uses the 49 megahertz range. This 
frequency has clearer reception with practi- 
cally no interference. 

The above are the disadvantages. For 90% 
of you, they don't mean a thing. For those 10% 
of you who need a dial, we would recommend 
the more expensive cordless telephones. 

But for those of you who will accept its 
disadvantages, you'll be in store for the great- 
est idea in telephone convenience since the 

The Mura cordless telephone represents a 
major breakthrough in telephone technology. 

cordless telephone was first introduced. In 
fact, rather than install an extension phone, 
why not consider the Mura instead? 

TRY IT FIRST 
We suggest you try the Mura Cordless 

telephone system in your own home, office or 
factory. Use it for 30 days. Take the phone to 
your next door neighbor's house or with you to 
the bathroom while you take a shower or bath. 
Take it with you on your patio or balcony, or 
bring it in your garden as you work. Use it in 
your factory as an intercom or in your office as 
a remote telephone. 

After you've given it a thorough test, then 
decide if you want to keep it. If not, no problem. 
Simply return your system for a prompt and 
courteous refund including your $3.50 post- 
age and handling. You can't lose. 

HERE'S THE WAY 
To order your unit for a 30 -day test, simply 

send your check for $89.95 plus $3.50 post- 
age and handling to JS &A Group, Inc., One 
JS &A Plaza, Northbrook, Illinois 60062. 
(Illinois residents please add 5% sales tax.) 
Credit card buyers, call our toll -free number 
below. We'll send your base unit, cordless 
telephone, rechargeable batteries, recharger, 
complete instructions, our 90 -day limited 
warranty, and the address of the closest Mura 
Service Center or service -by -mail station. 

Your unit is backed by Mura Corporation, a 
17 -year old company famous for their micro- 
phones, headsets, and other audio products. 
JS &A is America's largest single source of 
space -age products- further assurance that 
your modest investment is well -protected. 

Very often when a product's disadvantages 
aren't made clear to the consumer, that prod- 
uct ends up being a disappointment. By ex- 
plaining the major disadvantages of the Mura 
cordless telephone, not only are we avoiding a 

possible disappointment, we're proving just 
how great a product it really is. Order a Mura 
cordless telephone at no obligation today. 

o PRODUCTS 

° o THINK 
Dept.PE One JS &A Plaza 

Northbrook, III. 60062 (312) 564 -7000 
Call TOLL -FREE 800 323 -6400 
In Illinois Call (312) 564 -7000 
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Full 60" radiator. Much greater radiating surface 
than conventional base loaded mobile antennas - 
over 33% increase in mileage gain: 

"Static Ball" tip for dissipation of 
wind static charge. Protects garage 
doors from nicking and grooving. 

17 -7PH stainless steel TAPERED whip. Less pattern 
distortion due to lower wind drag at highway speeds 
No tuning required, VSWR less than 1 to 1:5. 

Stainless steel shock spring absorbs 
blows from branches, garage doors. 

Heavy duty coil. Precision -wound of 12 gauge. 
enamel- coated copper wire for high efficiency 
and reserve power capability. 

Antenna Specialists' LEVERLOK " 

quick release. Firm, positive 
electrical and mechanical connec- 
tion, instant disconnect, with 
the twist of a lever. 

Tough, high- impact LEXAN 
base in clean, contemporary 
design for maximum protection of 
loading coil. Mounts easily on roof or trunk lip. 

LEXAN Is a registered trademark of General Electric Co 

Full 17' of professional grade coaxial cable 
RG -58U with maximum braid coverage for 
best shielding, lowest signal loss. In -line 
miniature connector simplifies installation. 

Five year limited warranty -our 
assurance of utmost quality of 
design. construction and reliability. 

the antenna specialists co. 
a member of The Allen Group Inc. 
12435 Euclid Ave . Cleveland. Ohio 44106 
Export 2200 Shames Drive. Westbury. L.1 . New York 11590 
Canada A C Simmonds 8 Sons. Ltd 

NEW PRODUCTS (continued) 

DC Integrated Amplifier 
Leading Akai's new line of integrated am- 
plifiers is the Model Am -2850, rated at 85 
watts per channel continuous power into 8 
ohms. 20- 20.000 Hz with no more than 
0.08% total harmonic distortion. Capable 
of accommodating three speaker systems. 
the amplifier includes a power meter, audio 
muting. low- and high -cut filters, loudness 
compensation. and tone controls for bass, 
treble, and midrange. The unit weighs 34.5 
lb (15.7 kg) and measures 17.3" W 6.7" 
H x 16.9" D (440 x 170 429 mm). $465. 

CIRCLE NO 94 ON FREE INFORMATION CARD 

25 -54 -MHz 
Mobile Antenna 
Antenna Inc.'s Model 41919 is a quarter - 
wave low -band (25 -54 MHz) mobile anten- 
na for business and municipal applica- 
tions. Featuring a swivel ball. spring. and 
96" (2.43 -m) whip, all of stainless steel. the 

unit is supplied with 20 ft (6.1 m) of 
RG -58/U coaxial cable and connectors. 
Performance specifications include 200- 
watt power capability, unity gain, nominal 
impedance of 50 ohms. and VSWR of 
1.5:1 or less. 

CIRCI F NO 95 ON FREE INFORMATION CARD 

Miniature Loudspeaker 
Qysonic Research has introduced the Qy- 
sonic Spree, a miniature loudspeaker with 
a rated frequency response of 55- 22,000 
Hz, 3 dB under free -field (anechoic) con- 
ditions. Rated to handle 40 watts per chan- 
nel continuous power and 100 watts peak. 
the Spree is said to be able to operate with 
as little as 10 watts per channel continu- 
ous. The system, whose impedance is giv- 
en as 4 to 10 ohms (6 ohms nominal), 
measures 17" x 6" x 5,2" (432 x 165 
x 140 mm). The Spree is a two -way design 
using a pair of woofers and a single tweet- 
er. $139. 
CIRCLE NO 96 ON FREE INFORMATION CARD 

(continued on page 12) 
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NASA PATENT 4,052,648 

Exxon has it. So does about a dozen other 
manufacturers. And if our hunches are correct, 
a new space -age product invented by NASA 
may not only save Americans millions of 
dollars but make fortunes for the companies 
that sell it. 

The new NASA invention uses the latest 
space -age technology to save energy. Your 
refrigerator for example, is a major energy 
user. With this new device, your refrigerator 
compressor will run quieter, there will be con- 
siderably less heat generated from the motor, 
and it will run more efficiently saving at least 
30% in energy. 

The invention requires no installation. Just 
plug it into your outlet and plug your refriger- 
ator into the device. 

OVER PRICED UNIT 
But there's a catch. Most manufacturers sell 

the device for as much as $200. Using it with 
your refrigerator, it will take many years before 
it will pay dividends. On a powerful motor, 
however, the device will pay for itself in a 
matter of months. 

Manufacturers who have announced their 
units are selling them like hot cakes. Although 
you may have heard a great deal of publicity 
about the product, you may not have seen any 
advertising because most manufacturers are 
currently sold out. 

Watch for it! We predict great success for all 
those associated with the product. The power - 
saving device invented by NASA is a big hit. It 

will grow in popularity and save energy and 
make many companies very successful. 

A SMALL COMPANY 
There is one small company however, that is 

credited with improving the device and 
developing it for the consumer market. Called 
ERI (Electronic Relays, Inc.) the company has 
developed several models to service specific 
products such as a refrigerator, a washing 
machine, dishwasher, swimming pool and a 
typewriter. 

This small company actually improved the 
NASA invention by adding its own refine- 
ments. ERI had a great deal of experience in 
solid state relays which use TRIACs and inte- 
grated circuits -two important elements in the 
NASA invention. A TRIAC is a bidirectional 
thyristor which controls AC from a single con- 
trol input. TRIACs also produce a great deal of 
heat. 

ERI's experience taught them how to control 
the TRIAC and its heat dissipation and thus 
they were able to reduce the device's cost 
through more efficient handling of the heat 
problem. They were already one of the 
nation's largest purchasers of TRIACs -thus 
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NASA 
Hits 
A new invention by America's space agency 
will help all Americans save energy and 
make some companies very wealthy. 

their costs were already low. 

NATIONAL PUBLICITY 
They called their product, the Power 

Chopper and sent a sample to a national 
magazine for their review. In several tests, the 
device out -performed even the claims made 
by the manufacturer and the magazine ran a 

glowing article on their findings. 
The manufacturer felt that the product might 

at first be misleading. Although it does save 
30% on energy and in many cases up to 60 %, 
ERI felt most consumers would expect a 30% 
reduction in their total electric bill - which of 
course the product will not do. Consumers will 
only get a 30% savings on the particular appli- 
ance used with the Power Chopper. 

STILL PESSIMISTIC 
The manufacturer also felt that the product 

was primarily for the industrial market - 
restaurants with large banks of refrigerators. 
The consumer must wait over one year before 
the device would pay for itself. And finally, the 
manufacturer did not feel that the consumer 
would respond in great numbers to the article 
which ran in the July, 1979 edition of a popular 
magazine. 

Well, the consumer did respond. So much 
so that the small manufacturer, with absolutely 
no marketing staff, was buried with mail. The 
president of ERI called JS &A to help him out. 

TEST ONE YOURSELF 
We agreed to offer the Power Chopper to 

the consumer market for $29.95 -a major 
price breakthrough for the product. 

Even if Exxon lowers their prices consider- 
ably, they'll never come close to the low cost of 
the Power Chopper. ERI's expertise with the 
TRIAC and JS &A's direct -to- consumer mar- 
keting, make the new NASA invention a prac- 
tical power- saving accessory for every home. 

The sophisticated electronics of the Power 
Chopper consist of a TRIAC, two integrated 
circuits and several solid -state devices. 

We urge you to simply test just the refrigerator 
module. Order one from JS &A on a 30 -day 
no- obligation trial. In the meantime, while you 
are waiting for your unit, feel the heat gen- 
erated from the bottom of your refrigerator. 
Listen to the sound level of your compressor. 

When the Power Chopper arrives, plug it in 
and notice how much quieter and cooler your 
refrigerator runs. See how much less time the 
compressor must run. The compressor not 

only will run more efficiently but will save 
energy every day you use it. 

AWARD WINNER 
If after 30 days you are not convinced that 

the Power Chopper will save you energy and 
money while making your refrigerator run 
smoother, then just unplug it and send it back 
for a prompt and courteous refund, including 
the $2.50 postage and handling. But if you've 
definitely noticed the difference, you'll want to 
purchase more units for the remainder of your 
motor -based appliances. 

JS &A feels that ERI's technology, their 
improved NASA design and their low manu- 
facturing costs will catapult them to the fore- 
front of those introducing the new NASA 
invention. ERI's Power Chopper is one of the 
nation's major new innovative products and 
just recently won the Industrial Research IR- 
100 Award. 

To order your Refrigerator Power Chopper, 
send $29.95 for each unit plus $2.50 for 
postage and handling to JS &A Group, Inc., 
One JS &A Plaza, Northbrook, Illinois 60062. 
(Illinois residents please add 5% sales tax.) 
Credit card buyers may call our toll -free 
number below. We'll send your Refrigerator 
Power Chopper, one -year limited warranty 
and you'll be ready to save. If you wish to order 
additional units for other appliances at $29.95, 
you may, but we suggest you test the refriger- 
ator module first and totally convince yourself. 

GOVERNMENT REBATE 
Purchase of the Power Chopper entitles you 

to a full 15% energy tax credit on your income 
tax return. It's like having the government give 
you a $4.50 rebate. 

JS &A is America's largest single source of 
space -age products- further assurance that 
your purchase will be backed by service for 
years to come. 

NASA technology was responsible for the 
development of the integrated circuit and 
many other space -age products. Their latest 
product could not have been developed at a 
better time. Start saving and order a Power 
Chopper at no obligation, today. 

o PRODUCTS 
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NEW PRODUCTS (continued) 

"No- Frills" 
Personal Computer 

Model One Benchmark computer from .. ...... 

Interact Electronics is designed around the 
same 16K -memory processor as the com- 
pany's more expensive machines, but is 
tailored for the first -time user. It includes a 
full -sized keyboard, a built -in cassette 

sion /expansion ratio is 2:1 (in decibels), 
and no matching to a standard level is re- 

deck, and a TV connector cable and r -f quired. According to Sanyo, any cassette 
switchbox. Included with the computer is a deck with S/N of 50 dB or better will 
program tape for Edu- Basic, a simplified achieve the full 40 dB of noise reduction. 
form of BASIC that uses normal English to $361. 
introduce ntroduce the neophyte to programming. NO. 99 ON FREE INFORMATION CARD 

Peripheral interface, raised keyboard, en- and structure -borne vibrations by as much - 
tertainment controllers, and additional pro- as 20 dB. $22. 
gram tapes can be added as options to ex- 
pand the machine's capabilities. $450. 

CIRCLE NO. 98 ON FREE INFORMATION CARD Wire -Wrap Jumpers 
CIRCLE NO 97 ON FREE INFORMATION CARD 

American Data Cable, Inc. has announced 
Compander for Tape an expanded line of "Wire -Wrap jumper 

Recording cables" designed to make temporary con - 

Turntable Isolators nections between 0.025' square terminal 
Sanyo has made available a new com- posts, such as those often found in IC 

DiscFoot, Discwasher's latest turntable pander system designed for use with cas- sockets and printed- circuit connectors. 
accessory, is said to be unique in that it is sette decks. Offering a claimed 40 dB of The jumpers can also be used to connect 
the only isolation system that works in con- 
junction with the turntable's own feet. The 
system comprises four of the following: 

noise reduction, the new device is said to 
have frequency response of 10- 30,000 Hz, 
± 1 dB and total harmonic distortion of 

small components such as diodes, resis- 
tors, and capacitors. "Multipoint jumpers," 
newly added to the line, are Wire -Wrap 

isolation feet, furniture protection sheets, 
platform caps (for attachment to turntable 

0.08%. The Plus N -55 Super D, as the unit 
is called, splits the incoming audio signal 

jumpers strung in electrically continuous 
chains at regular spacings of 1" to 6 ". All 

feet), and foam damping pads (to accom- into two bands before processing it. This is jumpers are fully insulated and said to be 
modate certain turntables). According to said to allow attack and decay times to be capable of installation in a few seconds. 
the manufacturer, DiscFoot reduces air- optimized and minimize "breathing" (mod- Address: American Data Cable, Inc., 903 
borne acoustic feedback by up to 25 dB ulation of noise components). Compres- San Antonio Rd., Los A'tos, CA 94022. 

For A Demonstration Or Further Information Contact Your Local Computer Store. 
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New Literature 
RCA COSMAC COMPUTER SYSTEMS 

A 12 -page booklet "COSMAC Microboard 
Computer Systems," CMB -250, describes 
RCA's hardware for microprocessor -based 
equipment including three computer sys- 

tems, four memories, five I/O modules, and 

two multi -board prototyping systems. Micro - 
board units are on 4.5- by -7.5 -inch pc boards. 
Each computer system contains a CDP1802 
COSMAC microprocessor, a clock, read - 
write memory, etc. Using low -power CMOS, 
the units operate from a 5 -volt supply. Ad- 
dress: RCA Solid State Div., Box 3200, So- 
merville, NJ 08876. 

SLIDE RULE MICROPHONE 

SELECTORS 

Audio -Technica has made available three 
slide -rule microphone selectors to help recor- 
dists, sound installers and musicians choose 
and position microphones for sound rein- 

forcement and recording. The devices pro- 
vide such information as what microphones 
are most suitable for particular sources, 
where they should be placed, the number of 

mikes needed, as well as the sound frequen- 
cy range of 26 instruments, voices, and com- 
plete bands. Order slide rules ($2.00 each) 
by type: recording, sound reinforcement, or 

artists series. Address: Audio -Technica U. S., 

Inc., 33 Shiawassee Ave., Fairlawn, OH 

44313. 

WORD- PROCESSING SUPPLIES 

An 84 -page "Guide to Word Processing Ac- 

cessories and Supplies, 1979 Edition" de- 

scribes almost 1600 items available from 
American Word Processing Co. Included are 

diskette and mini -diskette storage systems, 
anti -static mats, CRT work stations, etc. Ad- 

dress: American Word Processing Co., 
18730 Oxnard St., Tarzana, CA 91356. 

SPEAKER KIT CATALOG 

Speakerlab's new catalog features its Sub - 
woofer Drive System 1000 (with a 130 -watt 
amplifier that incorporates equalization and 

adjustable crossover from 40 to 180 Hz); mid- 
range and tweeter horns using its recently 
developed Wave Aperture TM principle; and 

the Nestorovic Woofer System. Many other 
speaker kits are included in the 48 -page cata- 
log. Address: Speakerlab, 735 N. Northlake 
Way, Seattle, WA 98103. 

SOLAR HEATING 

EFFECTIVENESS MAPS 

The National Oceanic and Atmospheric Ad- 
ministration has prepared a series of maps to 

be used in estimating the economic feasibility 
of solar heating in different locations in the 48 

conterminous United States. They show dis- 
tribution of relative effective solar heating (av- 

erage solar energy /heating demand) for the 

January and November through April heating 
seasons. Based on data updated to 1976, the 

maps incicate, for example, that effective so- 

lar heating in January is 40 times greater in 

Miami, FL, than in northern parts of the coun- 
try. Address: Environmental Science Infor- 

mation Center, D811, Environmental Data 

and Information Service, NOAA, Rockville, 
MD 20852, Att: W. E. Hardy. Request 
SEN -79, Figs. 1A & B. 

B &K- PRECISION INSTRUMENTS 

The BK -80 48 -page catalog describes oscil- 
loscopes, frequency counters, digital and 

analog multimeters, function and r -f signal 
generators, capacitance meters, probes, 
semiconductor testers, power supplies, and 

other instruments. Featured are four new 5" 

and two new 3" scopes and a 31/2-digit DMM 
with LCD readout and 0.1% accuracy. Ad- 

dress: B &K- Precision, Dynascan Corp., 6460 
W. Cortland St., Chicago, IL 60635. 

TEXAS 

EXIDY INSTRUMENTS ATARI APPLE COMPUCOLOR COMMODORE TANDY 

FEATURES SORCERER 99/4 800 II MOD III PET TRS -80 

Price of Minimum $995 $1150 $999.99 $1150 $1495 $795 $599 

Configuration 
Computer Type Z80 9900 6502 6502 8080 6502 Z80 

Maximum RAM 
in Unit 

48K 16K 49.1K 48K 32K 8K 16K 

ROM Supplied 12K 26K 16K 8K 17K 14K 4K 

Display B/W Color Color Color Color B/W B/W 

CHAR/Line 64 32 40 40 64 40 64/32 

Line /Screen 30 24 24 24 16/32 25 16 

Graphic Resolution 512/240 192/256 380/192 280/192 128/128 320/200 128/48 

Keyboard 79 Key 40 Key 57 Key 52 Key 77 Key 73 Key 53 Key 

Typewriter Calculator Typewriter Typewriter Typewriter Calculator Typewriter 

Lower Case Standard Yes No No No No No No 

Numeric Keypad Yes No No No Yes Yes No 
Standard 

Programmable 128 No No No No No No 

Characters Standard 

I/O Electronics Dual Cassette Joystick Joystick Single Cassette Single Disk Single Cassette Single Cassette 

Included RS232 Sound Serial Joystick RS232 IEEE 488 

Communications Single Cassette Communication 
8 Bit Parallel 

Expansion Bus S -100 No No Yes Yes IEEE 488 Yes 
Daisy Chain 

Disk Available 630K Byte No 92K Byte 116K Byte 51.2K Byte 125K Byte 45K Byte 

System Software ROM Basic ROM Basic ROM Basic ROM Basic Disk Basic ROM Basic ROM Basic 

Available ROM Assembler ROM Assembler Disk Basic Disk Basic Disk Basic 

ROM Word Pascal Cassette Assembler 
Processor 

CPM EXT. Basic 
CPM Fortran 
CPM Cobol 
CPM APL 

CPM Pascal 

Prices and specifications available June 1979. 390 Java Ave. Sunnyvale CA. 94086 (408) 734 -9410 
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Stereo Scene 

SPECIFICATIONS AND BEYOND 

NO ONE, it seems, wants to be accused 
of specmanship these days. Manufactur- 

ers typically profess interest in sound quality, 
but "just in case someone wants to know 
what the product does in objective terms...." 
Or: We wouldn't bother much with specs, 
but the competition...." Ironically, actions 
taken by the Federal Trade Commission to 
keep specs from being stated in a misleading 
way have resulted in uniformly forthright dis- 
closures that are still often misleading -but 
now with a government imprimatur. Worse 
yet, the inapplicability of certain customary 
specs to real -world conditions can deceive 
customers as easily as did misrepresenta- 
tions of the past. 

Knowing the power delivered to a loud- 
speaker, for example, may tell you what kind 
of heat stress is applied to the voice coil, but 
is less than informative about the system's 
sonic performance. Moreover, a given num- 
ber of watts does not even correspond to a 
fixed sound pressure level, for the efficiency 
of a loudspeaker varies with frequency. In ad- 
dition, because speaker impedance also var- 
ies with frequency, it becomes difficult to tell 
how much power any wideband (or complex) 
music signal will cause the amp to deliver. 

Though it may seem that this situation is 
problematic for amplifier and loudspeaker de- 
signers, in reality it is not Amplifier engineers 
design their products to exhibit very low out- 
put impedances- making them, in effect, 
idealized, voltage -controlled voltage sources. 
Loudspeaker engineers, for their part, design 
products for flat output (sonic) power with re- 
spect to input voltage as none of them really 
cares how much power the amplifier pro- 
duces or how much the speaker draws. 

The fact that power varies as the square of 
voltage and that amplifiers of higher power 
must also be capable of sourcing greater out- 
put voltages may lead some people to be- 
lieve that this argument is without practical 
consequences. However, as soon as we con- 
sider the effects of load impedance it be- 
comes plain that this is not the case. The very 
requirement that a power rating be qualified 
by a load impedance, for example "75 watts 
into 8 ohms," is a dead giveaway that the am- 
plifier is primarily a voltage source. A voltage 
source whose power output is defined by V2 
/Z, where V is voltage and Z impedance, de- 
livers whatever current is necessary to devel- 
op the required voltage drop across the load. 
A current source will apply whatever voltage 
is necessary to pass rated current through 
the load; its power output is 12Z, where I is 
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current. From a power source, the product of 
the current and voltage fed to a load would 
remain constant, regardless of impedance. 

Pitfalls of Power. One reasonable re- 
quirement that should be demanded of what- 
ever number is used to represent the ability of 
an amp to energize a loudspeaker is consist- 
ency. That is, with any given speaker, the 
amplifier with the larger rating should be ca- 
pable of delivering the highest SPLs. An ex- 
ample will demonstrate that with present 
specification methods this is not always true. 

Let's consider two amplifiers, one rated to 
deliver 100 watts into an 8 -ohm load at some 
suitably low level of distortion, and the other 
able to deliver 120 watts under the same con- 
ditions. The first delivers a maximum of 28.3 
volts rms, the second 31 volts rms. Let's as- 
sume further that the "120- watt" amp goes 
into current limiting at 3.9 amperes, while the 
"100- watt" component can source a max- 
imum current of, say, 4.5 amperes. 

Now let's connect a nominal 4 -ohm speak- 
er with a dip 3.1 ohms right in the midrange to 
each amplifier in turn. (Speakers exhibiting 
such impedance dips are not rare.) Clearly, 
applying the 31 -volt output of the second amp 
to this speaker would result in a current of 10 
amperes, well beyond its limiting threshold. 
To stay within the amplifier's current -sourcing 
abilities, we would have to hold the voltage to 
no more than 12.1 volts. The first amp, with 
4.5 amps on tap, could apply 14 volts across 
the load without running out of current, de- 
spite its lower power rating. Here, then, is an 
amplifier rated at 0.8 dB more output than 
another, but capable in fact of 1.3 dB less 
output into a particular loudspeaker. 

Most probably, the reason for this anomaly 
is historical, dating from the time when vacu- 
um tubes fed loudspeakers through tapped 
output transformers. In those days, rating an 
amplifier in terms of power was more practi- 
cal. With the load connected to correct taps 
one could ensure that the amplifier would run 
out of current and voltage at more or less the 
same level of power at all impedances. Con- 
sistency was thus maintained; the higher -rat- 
ed unit could practically always play louder. 
This, incidentally, may shed some light on 
why vacuum -tube amplifiers have sometimes 
been observed to sound better than solid - 
state units with "identical" ratings; the output 
transformer may make the tube model effec- 
tively the more powerful of the two. 

Habit and inertia being as influential as 
they are, I doubt that the audio industry will 

take the step of rating amplifiers by voltage 
output and, say, the lowest impedance 
across which a level 3 dB below rated voltage 
can be maintained. What's more, the reaction 
of the FTC to such a move would be difficult 
to predict. On the other hand, the ability to 
drive loads of very low impedance is a signifi- 
cant point of distinction between well- and 
poorly- designed amplifiers. (Readers of POP- 
ULAR ELECTRONICS are made privy to some 
of this information in audio test reports. Every 
amplifier is checked with loads of 16, 8, 4, 
and 2 ohms. The data is expressed in terms 
of power, but can easily be converted to volt- 
age using P = V2 /R.) 

Deciphering Distortion Specs. Distor- 
tion is another area in which specifications, 
even though dutifully measured according to 
all applicable standards, are not as compara- 
ble as one would like. Identical distortion 
numbers can reflect widely divergent behav- 
ior from the amps on which they are mea- 
sured. Once again, I'll try to illustrate the point 
with an example. 

In a paper delivered to the Audio Engineer- 
ing Society, Prof. Matti Otala and his col- 
leagues concluded that specially trained sub- 
jects could detect transient intermodulation 
distortion (TIM) on the order of 0.003 %. Di- 
vulging more details about their stunning con- 
clusion, the researchers admitted that what 
the subjects were hearing was a short, once - 
per- waveform spike of TIM reaching a peak 
value on the order of 1% that produced a far 
smaller reading when averaged over the en- 
tire waveform. Obviously, presenting such an 
average as a specification is misleading in 
this case, but it can easily be justified on the 
basis that equipment customarily used to 
measure distortion performs just this sort of 
averaging. Looking at matters another way, 
one might say that all distortion specs may be 
just this misleading. Again, what are we to 
make of "identical" distortion specs, unless 
we are given the chance to examine either 
the distortion waveform or, perhaps even bet- 
ter, its spectrum? No wonder products that 
measure the same often sound so different. 
The "sameness" is probably an artifact of the 
test procedure. 

Once again, I suspect that the anomaly has 
a historical basis. If one is comparing vacu- 
um -tube amplifiers whose distortion charac- 
teristics are spectrally very similar, it may be 
very practical to relate the magnitude of the 
distortion to listening quality. Even at the 
height of the vacuum -tube era, however, au- 
diophiles argued as to whether triodes or 
pentodes, which distort somewhat differently, 
sound better. 

Today the situation has become almost 
chaotic. Amplifier designs can have highly di- 
vergent distortion characteristics depending 
on the choice of output devices, circuit 
geometry, feedback, etc. Compounding the 
confusion, some designers claim that a 
change in capacitor type, say, can cause an 
appreciable difference in sound without af- 
fecting measured performance parameters. 
Considering the ambiguities that are demon- 
strably inherent in measured parameters, this 
is not altogether surprising. But are there any 
other objective standards to supplement or 
replace performance specifications in making 
comparisons of equipment prior to purchase? 

Listening Tests. One obvious course is to 
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judge equipment on the way it sounds. This is 

attractive in a way, but the shortness of hu- 
man auditory memory seems to require that 
such evaluations be made on a comparative 
basis -by means of the traditional A/B test, 
in which two units performing the same func- 
tion are alternately switched into the audio 
chain and thus compared. Testing of this kind 
is commonly (though not always correctly) 
performed in audio stores to help prospective 
customers choose equipment. 

Unfortunately, A/B tests are not without 
problems, although more serious difficulties 
arise in using them for research than to deter- 
mine equipment preferences. If we are corn - 
paring loudspeakers, for example, all we 
want to know is which.one offers a subjective- 
ly preferable sound. We must be reasonably 
careful about equalizing sound pressure lev- 
els for both speakers, of course. On the other 
hand, if we wanted to know whether 0.00x% 
percent of harmonic distortion was more au- 
dible than O.00y %, we are faced with the 
problem of preparing alternative components 
whose performance is identical except for the 
difference in distortion. Frequency response 
and loudness level would have to be minutely 
equalized. 

Another shortcoming of A/B testing is that 
listeners can be heavily influenced by 
suggestion in evaluating what they hear. In 

scientific testing, this problem is addressed 
by making the test "blind "; that is, concealing 
from the listener which switch position corre- 
sponds to what equipment and, perhaps, in- 
terchanging equipment in the course of the 
test. Sometimes speakers are placed behind 
an acoustically transparent screen so that a 
listener's sonic judgement cannot be swayed 
by a speaker's physical appearance. In its 
most rigorous form, the test is made "double 
blind." In a double -blind test, neither the sub- 
ject nor the tester knows how the switching is 
arranged. This is considered to prevent un- 
conscious clues and body -language "hints" 
from being passed to the subject. 

Double -blind testing has been attacked on 
the ground that it is insensitive and may ob- 
scure differences. In a letter to The Audio 
Amateur, John Curl, a noted and somewhat 
controversial circuit designer writes: 

"A double -blind listening test, while 
removing a subjective bias toward hear- 
ing differences that may not truly exist, 
unfortunately does nothing to remove 
bias toward NOT hearing any differences 
that may actually exist in equipment. In- 
deed a double blind testing situation 
could intimidate a listener not to take a 

stance, since one could he embarrassed, 
if misled momentarily by a change in the 

quality of timbre of the musical source. 
to make what would seem to he a random 
decision. It seems we must invest a cer- 
tain amount of faith in the objective in- 
tegrity of the listener in any case.'' 

For several reasons, I cannot agree with 
Mr. Curl. First, we are not trying to tell wheth- 
er or not the units under test have differ- 
ences. Presumably, we already know that the 
differences are there. What we want to know 
is if the listener can hear them. Second, we 
could reasonably expect to overcome the lis- 
tener's potential for embarassment by mak- 
ing it in his interest to report any differences 
he can possibly hear. We might offer a re- 
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ward for each correct determination and ex- 
act a penalty for each incorrect one. Third, no 
amount of integrity will rule out honest errors 
as well as a double -blind test. 

Comparative listening tests have also been 
attacked on the basis that the hardware used 
to implement them can produce artifacts. 
This is true to a point. For example, inadver- 
tent ground loops in a switching network have 
been shown to materially influence the sound 
of some (but not all) of the amplifiers used in 

one highly publicized test, thereby invalidat- 
ing the comparisons. All this proves, how- 
ever, is the necessity for approaching testing 
with great care. More nebulous criticisms 
such as the notion that relay contacts color 
the sound and obscure the differences under 
study could probably be handled by addition- 
al objective testing. One might, for example, 
compare the sonic effect of a single contact 
with that of several in series to see if and how 
the effect accumulates. And the knowledge 
that a difference under investigation changes 
the sound less than the presence or absence 
of a relay contact is informative in any case. 

It is not my purpose here to lay down 
standards of electrical and auditory testing for 
the industry. To do so would be indeed pre- 
sumptuous. What I ask, rather, is that the in- 
dustry be much more candid in disclosing 
why this or that design change contributes to 
improved sound quality. It would also be nice 
to know who heard the difference and under 
what conditions. Anyone who asks a con- 
sumer to replace a serviceable piece of 
equipment with a snazzy new model has a re- 
sponsibility to inform him what benefits will be 
conferred by the change and how to be sure 
the benefits are in fact forthcoming. Surely, 
measured data and listening tests would both 
be involved in such an effort. O 
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"Hots do I lote thee? 
Let me count the ways." 

CASIO'S 
LCD ALARM 

CHRONOGRAPH 

Casio Quality and Features 
Rival the Most Expensive 

Watches But Not the Cost! 

TREMENDOUS VALUE 

only $4995 
in 

Stainless 

Steel 

SHOWN 
ACTUAL 
SITE 

Continuous 
Liquid Crystal 

Display 

IT CAN COST MORE, BUT IT CAN'T DO MORE! 

What would you think of a watch with mineral gins 
lens, impervious to scratches, 100% quartz reliability, 

15 seconds per month accuracy, water resistant to 66 

feet of diving depth, shock resistant, and has the other 

fantastic features listed below! The Casio Alarm Chrono- 

graph, 830S -27B, is this watch, and at $49.95 it is a 

fantastic buy. 

Display hours. minutes, seconds, AM /PM. Also a light 

for night viewing. 

Calendar Functions include date and day. 

Alarm: Can be set to any time within a 24 -hour period. 

At the designated time, a pleasant, but effective buzzer 

sounds to remind or awaken you. 

Stopwatch functions: On command stopwatch dis- 
play freezes to show intermediate (split) times while 

stopwatch continues to run. Can also switch to and 

from timekeeping and stopwatch modes without affect- 

ing either operation. 

Electronic stopwatch times in minutes, seconds, and 

tenths of seconds up to 12 hours. Separate 'lime out' 
feature permits stopping and restarting of timer. 

Long Life Lithium Battery, included, gives up to three 
years of continuous use before replacement is 

necessary. 

One year manufacturer's warranty. 

Why Shop By Mail? 
Shopping by mail is convenient. easy, and fun. We ship all 

orders promptly to your home or office. You can charge ydur 

order to any major credit card. Most of our products are 

not available at your local store. And if that isn't enough, 

you have a 30 day no risk money back guarantee: 
"Try any one of our products for 30 full days and if you are 
not happy with the performance, features, or for any 
reason wish to return a product, we will refund your full 
purchase price!" 

CREDIT CARD BUYERS: TO ORDER CALL TOLL FREE 

24 HOURS A DAY 
To order in California call toll free (800) 432 -7451 

x(800)854 -3831 
DWS marketing International, Dept. Bt, 350-A Fischer Av- 

enue, Costa Mesa, California 92626 (714) 540.4444 
Call our toll -free number for quickest service or send your check, Money 

Order, or credit card mfo to us. Please allow ample time for checks to 

clear We accept Am. Ex.. Carte Blanche, Diner's Club and all major credit 
cards. Add $2.50 for insured postage & handling for first product 8. $1.W 
for each additional product. Calif. addresses add 6% sales fax 

©DWS marketing international 1979 
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New from NRI! 
25 "color TV that tunes 

h v... y computer, programs 
an entire evening's 

entertainment. 
Just part of NR 's training in 

servicing TV, stereo systems, video 
tape and disc players, car 

and portable radios. 
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Only NRI home training prepares 
you so thoroughly for the next great 
leap forward in TV and audio...digital 
systems. Already, top -of- the -line TV's 

feature digital tuning, computer pro- 
gramming is appearing, and new 
digital audio recording equipment 
is about to go on the market. 

NRI is the only home study school 
to give you the actual "hands -on" train- 
ing you need to handle servicing prob- 
lems on tomorrow's electronic equip- 
ment. Because only NRI includes this 
designed- for -learning, 25" diagonal 
color TV with electronic tuning, built -in 
digital clock, and computer program- 
mer as part of your training. With this 
advanced feature, you can pre -program 
an entire evening's entertainment... 
even key lock it in to control children's 
viewing. 

As you assemble it, you learn 
how digital tuning systems work, how 

to adjust and service them. You work 
with the same advanced features 

used in the new programmable 
TV's and video tape record- 

ers. It's exclusive NRI 

training that keeps you 

up with the leading 
edge of technology. 

Exclusive 
Designed -for- 
learning 
Concept 

The color 
TV you build 

as part of NRI's 
Master Course 
looks, operates, 
and performs like 

the very finest com- 
mercial sets. But 
behind that pretty 
picture is a unique 
designed -for- 
learning chassis... 
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the only such unit in the world. 
Rather than retrofit lessons to a hobby 
kit or an already -built commercial 
set, NRI instructor /engineers have de- 

signed this television so each step of 

construction is a learning experience. 
As you build it, you perform 

meaningful experiments. You see what 
makes each circuit work, what it does, 

how it interacts with other circuits. You 

even introduce defects, troubleshoot and 
correct them as you would in actual 
practice. And you end up with a mag- 
nificent, big -picture TV with advanced 
features. One you can sell or use in 
your home. 

Also Build Stereo, 
Test Instruments 

That's just a start. You dem- 
onstrate basic principles and circuits 
on the unique NRI Discovery Lab® then 
apply them as you assemble a fine 
AM /FM stereo receiver, complete with 
speakers. You also get practical experi- 
ence as you build your own test instru- 
ments, including a 5" triggered sweep 
oscilloscope, CMOS digital frequency 
counter, color bar generator, and transis- 
torized volt -ohm meter. Use them for 
learning, use them for earning as a 
full- or part -time TV audio, and video 
systems technician. 

Complete, Effective Training 
Includes Video Systems 
Using NRI's exclusive methods, 

you learn far more than TV servicing. 
You'll be prepared to work with stereo 
systems, car radios, record and tape 
players, transistor radios, short -wave re- 

ceivers, PA systems, musical instrument 
amplifiers, electronic TV games, even 
video tape recorders and tape or disc 

video players. Your training covers just 
about every kind of electronic enter- 
tainment equipment available now or 
in the near future. 

And because NRI has unmatched 
experience gained in over 60 years and a 
million students worth of training, your 
course is designed for ease of learning 
and practical utility. You need no pre- 
vious experience of any kind. Starting 
with the basics, exclusive "bite- size" les- 

sons cover subjects thoroughly, clearly, 

and concisely. "Hands -on" experiments 
reinforce theory for better comprehen- 
sion and retention. And your personal 
NRI instructor is always available for 

consultation, ready with explanations, 
answers, and advice. 

Send for Free 
Detailed Catalog... 

No Salesman Will Call 
Get all the facts on this exciting 

course and its potential for you by mail- 
ing the postage -paid card today. Our free 

100 -page catalog includes color photos 
of all kits and equipment, complete 
lesson plans, convenient time payment 
plans, and information on other elec- 

tronics courses. You'll also find out 
about NRI's new Computer Technology 

Course that includes 
your personal 

microcomputer. Or Complete Com- 
munications with 2 -meter transceiver 
that gets you ready for opportunities in 
broadcasting, 2 -way radio, microwave, 
and other growing fields. If card has 
been removed, write to: 

NRI 
7-4,;i1; 
Lrur 

NRI Schools 
McGraw -Hill Continuing 

Education Center 

3939 Wisconsin Ave. 

Washington, D.C. 20016 
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Introducing the new 
Heathkit® Screen Star: 

It's 8 times bigger 
than the screen you're 
watching now: 

Now the things that 
just have to be seen on 
the big screen can be 
seen on your own big 
screen right at home. 

The new Heathkit 
Screen Star TV has a 
6 -foot diagonal screen 
that's eight times bigger 
than a 25 -inch screen. 

Three projection tubes 
give you bright, vivid 
color. And the finest F1.0 lenses 
you can buy keep your picture 
sharp and clear. 

MIME MEN NUM 
111MIM MIME 
111111M111111MINIIII 
IMO Inn MOM 

Your favorite movies, musicals 
and sports never looked so good. 

Easy adjustment. 
Roll -away convenience. 

The new Heathkit Screen Star is 
designed to require minimal con- 
vergence adjustment. Convenient 
front panel controls let you adjust 
to a beautiful picture in seconds. 

*If the screen you're watching now 

Simulated TV picture. 

Swivel casters make 
it easy to roll away the 
cabinet when not in use, 
so it doesn't take up a lot 
of room. 

Surprisingly low price. 

Heath engineers have 
built in quality while 
maintaining a price you 
can afford. The new 
Heathkit Screen Star is 
one of the lowest -priced 

three -tube TV's you can buy. Your 
Heathkit Catalog lists all prices. 

Build it yourself - service it 
yourself. 

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

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

Free Heathkit Catalog with 
complete details. 

Complete details and prices on 
the Heathkit Screen Star are in 
the new Heathkit Catalog. It's free 
and it contains nearly 400 beauti- 
ful electronic kits for your home, 
work or pleasure. Send for yours 
today or pick one up at your near- 
est Heathkit Electronic Center. 

s a 25" diagonal. If it's smaller, the Heathkit Screen -Star is proportionately larger. 

Heathkit 
Heath Company, Dept. 010 -590, Benton Harbor, MI 49022 

Heathkit Products are also sold and serviced at Heathkit Electronic Centers (Units of Schlumberger Products Corporation) 
in major cities throughout the U.S. and Canada. See your white pages. GX -364 
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Julian Hirsch Audio Reports 

Mitsubishi Model DT -30 
three -head, stereo 
cassette deck. 

HIRSCH- 
HOUCK 

Mitsubishi's Model 
DT -30 deluxe three - 
head front -loading 
cassette deck fea- 
tures a closed -loop, 
dual- capstan drive 

and a logic- controlled solenoid- operated 
tape transport. Built -in test oscillators are 
used for recording -head azimuth align- 
ment and for bias vernier adjustment for 
specific tapes. Styled to match other Mit- 
subishi audio components, the DT -30 has 

sturdy black handles that contrast with its 

silver -colored front panel. The deck meas- 
ures 163/4 "W x 14744 "H x 63/4"D (425 x 378 
x 171 mm) and weighs 23 lb (10.5 kg). 

Suggested retail price is $650. 

General Description. The loading sys- 
tern exposes the entire cassette to view, so 
that the tape can be seen at all times. lt 

also simplifies cleaning and aligning the 
heads, which are accessible when the 
hinged protective cover is swung down. 
Like other three -head decks with physical- 
ly separate recording and playback heads, 
the DT -30 requires that the azimuth of its 
record head be matched to that of the play- 
back head (which is factory aligned). A 
screwdriver access hole in the head cover 
permits recording -head azimuth adjust- 
ment with the aid of the test oscillator and 
recording -level meters. 

The oscillator, used also for optimizing 
bias, is activated by a pushbutton switch. 
When the oscillator is activated, any exter- 
nal signal is replaced with the standard - 

level signal at either 440 or 8000 Hz, as se- 
lected by a separate button. With the deck 
set for RECORD and the MONITOR switch set 
to TAPE, the meters indicate playback sig- 
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nal level from the recorded test tone. The 
frequency button is alternately pressed 
and released, and any change in playback - 
level readings between the 440- and 
8000 -Hz signals is evidence of incorrect 
bias adjustment. (lt is assumed that the 
front panel bias and equalization switches 
are set appropriately for the tape used.) 
Should there be a difference between the 
tones, one monitors the 8000 -Hz signal 
and adjusts the azimuth for a maximum 
reading on both meters. Then, the two BIAS 
ADJUST controls are separately adjusted 
for each channel until there is no change in 
either meter reading when the oscillator 
frequency is switched. Releasing the TEST 
SIGNAL button disables the oscillator and 
restores the normal input signal. 

The two large meters on the panel indi- 
cate from -40 to +7 dB and have fast re- 
sponses to peak signals and slower decay 
times. The 200 -nW /m Dolby level corre- 
sponds to a 0 -dB meter reading. A PEAK 
HOLD button activates a unique circuit that 
has no effect on the meters until the peak 
level exceeds 0 dB. Any such peak is 
"held" for 3 seconds after the level has 

"Automatic Spacing 
Pause System 
inserts 3- second 
silence between 
recorded segments" 

dropped below 0 dB, so that it can be easi- 
ly seen. 

Four lever switches permit selection of 
tape bias and equalization, the Dolby sys- 
tern (including a switchable filter that 
blocks the stereo pilot signal when record- 
ing from FM), and the program carried on 
the LINE outputs. In addition to the usual 
settings for SOURCE and TAPE, the MONI- 
TOR switch has a PLAY MIX position in 
which the playback from a recorded tape 
can be mixed at the line outputs with the in- 
put program present at the LINE or MIc 
jacks or both. The PLAY MIX feature is inop- 
erative when recording. 

Separate small concentric controls for 
the two channels permit adjustment of the 
LINE and MIc recording and the playback 
OUTPUT level. After the desired mix of LINE 

and MIc has been achieved, overall re- 
cording level can be set with a large REC 

MASTER control. 
Small light -touch pushbuttons below the 

head assembly control the transport. A log- 
ic system enables the transport to be 
switched from any mode to any other with- 
out going through STOP. A "flying- start" re- 
cording can be made during playback by 
holding down the PLAY when pressing the 
REC button. A unique feature is an ASPS 
(Automatic Spacing Pause System), that 
can insert a 3- second period of silence be- 
tween recorded segments of a tape. When 
the ASPS button is touched during a re- 
cording, the input signal is immediately re- 
moved, but the tape continues to run for 3 

seconds before stopping in the PAUSE 
mode. A touch of the PAUSE button re- 
stores normal recording. The identifying 
symbol in each of the buttons lights when 
the switch is actuated. 

A row of slide switches makes up the 
rest of the controls, except for POWER on/ 
off, which is handled by a pushbutton 
switch. The deck can be set up for unat- 
tended operation in either playback or re- 
cording mode with its TIMER switch. When 
power is applied by an external timer 
switch, the recorder comes on in the se- 
lected mode. A similar switch controls the 
MEMORY system, which stops the tape in 
REWIND when the index counter reaches 
000. lt can also be set to automatically go 
into PLAY at that time. An AUTO switch 
causes the tape to rewind when its end has 
been reached or to repeat itself indefinite- 
ly. Finally, there is a switch that interfaces 
the DT -30 with Mitsubishi's Model DP- 
EC20 record player so that the transport is 
controlled by the tonearm for dubbing from 
discs. lt causes the PAUSE function to be 
released when the arm descends to the 
record. At end of play, the tape deck can 
be set to shut off or to go into PAUSE. 

Laboratory Measurements. Mit- 
subishi specifies TDK SA tape for "spe- 
cial," Sony HF for "normal," and Sony 
Duad tape for the ferrichrome bias set- 
tings. We tested the deck with these tapes 
and several similar tapes, including Memo- 
rex High Bias and Scotch Master Il (spe- 
cial), Memorex MRX3 and Scotch Master I 
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COMPUTER TECHNOLOGY 

E xcuse Me! 
The watch shown here is the newest concept 
in today's electronic marvels. Can you figure 
out why? 

We salute Natron. Their innovative tech- 
nology has brought us a breakthrough in digi- 
tal watches. 

Natron, one of the world's most admired 
watchmakers, has developed the most ad- 
vanced timepiece of its kind in the world. By 
combining every known computer function that 
you could possibly desire in this spaceage era. 
Their quality features and advanced electronic 
knowledge is truly outstanding. 

In the early 60's we began hearing about 
electronic wristwatches, whose basic beat 
came from a tiny tuning fork which provided 
accuracy guaranteed to within 2 seconds a day. 
Soon they became the best sellers in the 
country. 

By the mid -70's an absolute explosion in digi- 
tals was set off, with prices reaching as high as 
$1,800. Manufacturers were working long 
hours day and night to keep up with the demand. 

Now approaching the 80's we find that there 
are hundreds of manufacturers around the world 
making digital watches. There are models that 
tell you the time in two zones. Some offer a 

daily alarm, others a chronograph feature, 
ranging in price from $125 to $2,500. 

Our company was faced with a dilema. Which 
digital do we offer our valued customers in our 
national advertising campaign? 

The president of our company was intent on 
finding a watch that had more microelectronic 
features at an affordable price than anything 
else on the market. 

We made a study of all the watch manufac- 
turing companies in the world, Omega's Marine 
Chromgraph $2,500, Seiko's New LC Alarm 
$300 to Mercury's Global Executive at $125. 

The results of our experiment were unanimously 
in favor of the Natron Alarm Chronograph, 
because this superior watch offers more fea- 
tures than the best -selling superwatches rolled 
into one, at a price the American public can 
live with. 

The following are the reasons behind our de- 
cision: Natron's daily alarm sounds everyday at 
the hour and minute selected. Its computer 
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brain never forgets. The stopwatch feature with 
lap time operates independently at the flick of a 

button. Your choice of eight time zones in eight 
major cities, Los Angeles, Chicago, New York, 
Rio De Janiero, London, Paris, Cairo, Tokyo 
all programed by you in Natron's computer brain. 
You will have seconds, minutes, hours, day of 
the week, month and date. The Natron Chron- 
ograph also remembers the days in a month and 
instantly recycles to the correct first day of 
the month. Nine spaceage features in all, 
complete with a computer counter that will 
count your golf strokes (up to 1,300). 

Service played a big part in our decision. The 
watch is guaranteed by a one-year parts and 
labor limited warranty - backed by two sub- 
stantial companies. Since the Natron digital 
watch requires very little service other than a 

new battery every few years, which can be re- 
placed by any jeweler, service has become less 
concerning. Should a malfunction ever occur 
there's a prompt Natron service -by -mail center 
as close as your postman - further reassurance 
that service was an important consideration in 
our experiment. 

One of the major reasons for our decision was 
price. We went to the manufacturer and pur- 
chased thousands of watches directly from the 
factory without the normal mark -ups by im- 
porters, wholesalers and distributors. 

We now can offer you the most advanced 
digital watch in the world for only $69.95. 

We would like you to be the judge. Order the 
Natron Digital Chronograph Alarm from Chand- 
ler's on a 30 -day trial basis. Make your own com- 
parison, compare Natron's quality features with 
the Omega, Seiko or any other brand. Examine 
and compare its accuracy, its alarm, and its nine 
chronograph computer functions. 

If after a factual side -by -side trial, you aren't 
convinced that its quality, accuracy and fea- 
tures make it a truly remarkable watch, return 
it within 30 days for a full courteous and prompt 
refund. Chandler's promises to accept the return 
of your watch with positively no questions 
asked and even refund the $3.50 postage and 
handling. There's no Risk. 
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National Electronics & Watch Co. Ltd. is a 

substantial public company with over forty years 
of manufacturing the most advanced watches 
known and Chandler's is one of America's 
innovative marketing companies specializing in 

unique products - additional assurance that 
your prudent investment is well secured. 

To order your Natron Digital Chronograph 
Alarm, send your check for $69.95 for the 
silver -tone model or $79.95 for the gold -tone 
along with $3.50 per order for postage and 
handling (Virginia residents, please add 4% 
sales tax) to our address shown below or 
credit card buyers may call our 24 -hour Toll - 
free number below. 

We will promptly ship your watch, complete 
instructions and one -year parts and labor limited 
warranty. Try your own experiment and prove 
for yourself how outstanding the Natron Digital 
Chronograph Alarm really is. 

There's no risk when you can own the best. 
Order your Natron Digital Chronograph Alarm 
with complete confidence, at no obligation 
today. 

handlers 
Innovative Products 

Dept. FF. One Chandler Plaza, Box 137 
Chantilly, Virginia 22021 (703) 631-1456 

Call TOLL -FREE 800 -638 -1287 
In Maryland Call 800 -492 -1275 

ASK FOR OPERATOR #102 
,F, Chandlers, Inc., 1979 
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Frequency responses at 0 and -20 db for three different tape types. 
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Normal playback response at 70 and 120 microseconds. 

(normal), and Scotch Master Ill (ferri- 
chrome). After adjustment of bias accord- 
ing to instructions, all tapes in a given cate- 
gory produced very similar responses. 

The frequency response curve was very 
smooth. It had minor head -contour ripples 
below 100 Hz, and most tapes revealed a 
gentle rolloff above 10,000 Hz. The Duad 
tape had a slight dip at 5000 Hz, after 
which the response was nearly flat out to 
20,000 Hz, varying only +1 dB from 35 to 

20,000 Hz at a -20 -dB recording level. 
TDK SA tape was within +0.5/ -2.5 dB 
from 32 to 15,500 Hz, while Sony HF was 
within +0.5/ -2.5 dB from 31 to 12,000 Hz. 

Playback equalization, measured with 
TDK AC -337 and Teac 116SP test tapes 
for the 120- and 70 -µs characteristics, in- 
dicated that at least part of the observed 
high- frequency rolloff was due to the play- 
back response. The bass response rose 
slightly, and highs rolled off above 5000 

Performance Specifications 

Specification 

Bias /erase frequency 
Input level /impedance 

LINE: 
MIC: 

Output level /impedance 
LINE: 
HEADPHONES: 

Motor: Capstan: 
Hubs: 

Wow & flutter 

Signal /noise ratio 

Frequency response 
Normal: 
Special: 
FeCr: 

Crosstalk 

24 

Rating 

85 kHz 

100 mV /82,000 ohms 
0.3 mV /1200 ohms 

0.44 V/22,000 ohms 
90 mV /8 ohms 
PLL dc servo 
Dc governor 
0.045% wrms 
+0.09% W p -p, DIN 
Wtd, Dolby out 58 dB 

Wtd, Dolby in 66 dB 

40-15,000 -±3 dB 
40-17,000 t 3 dB 
40-18,000 +3 dB 
--35dBat1000Hz 

Measured 

Not checked 

92 mV 
0.43 mV 

Approx. 0.5 V 
Not checked 

0.055% wrms 
0.08% CCIR (DIN) 
51 -56 dB, depending 
on tape 
58.5 -62 dB depending 
on tape 

31-12,000 +0.5/-2.5 dB 
32-15,500 +0.5/-2.5 dB 
35-20,000 +1 dB 
-57 dB 

Hz for an overall +3.5 -dB variation from 40 
to 12,500 Hz (120 us) or +2.5/ -1.5 dB 
from 40 to 10,000 Hz (70 µs). Dolby track- 
ing was good; there was no more than 1.5 
dB of change at any frequency when the 
system was switched in and out, at record- 
ing levels of -20 to -40 dB. The MPX filter 
rolled off the highs by 1 dB or so above 
4000 Hz and chopped steeply above 
16,000 Hz. 

A LINE or a Mlc input of 92 or 0.43 mV, 
respectively, was required for a 0 -dB re- 
cording -meter indication. The MIC preamp 
overloaded at 105 mV input. Playback out- 
put from 0 dB was about 0.5 volt, depend- 
ing slightly on the tape used. The meter in- 
dication was within 0.5 dB of standard 
Dolby level, from a test tape. 

The recording level that gave 3% third - 
harmonic playback distortion fell between 

1 dB with the tapes we used. Unweighted 
S /N, referred to the 3% distortion playback 
level, was 46.5 dB with TDK SA and Sony 
HF, and 41 dB with Sony Duad tapes. With 

!! ...manages to 

sound considerably 
better than its 

specs suggest" 

A weighting, these measurements im- 
proved to 53, 56, and 51 dB, respectively. 
Finally, when we used the Dolby system 
and CCIR /ARM weighting, S/N was 58.5 
dB with Sony HF, 62 dB with TDK SA, and 
59.5 dB with Sony Duad tapes. The noise 
level increased by 8 dB through the MIC in- 
puts at maximum gain, but the increase 
was negligible at lower gain settings. 

Tape speed was 1 °% slow. Flutter mea- 
sured 0.055% in a weighted rms (JIS) 
measurement, or +0.08% weighted peak 
(CCIR). Crosstalk at 1000 Hz was -57 dB 
with a TDK AC -352 test tape. The meters 
had a fast peak response, with no over- 
shoot, and indicated 100% of steady state 
on 0.3- second tone bursts. Meter decay 
was visibly slower than the rise time, so 
that the pointers tended to follow the max- 
imum level contour of the program. PEAK 
HOLD made it easy to detect and measure 
any momentary peak overload. 

A C -60 cassette was handled in 87 sec- 
onds in fast forward and 83 seconds in re- 
verse. Headphone volume with 200 -ohm 
phones was acceptable for casual listening 
but not for monitoring during recording. 
(The headphone output is designed to 
drive 8 -ohm phones.) 

User Comment. When we recorded in- 
terstation FM -tuner hiss and compared the 
playback to the incoming signal, the differ- 
ence was very slight with any of the basic 
tape formulations we used. With TDK SA, 
there was no audible difference at most re- 
cording levels. With the other tapes, only a 
trace of dulling or accentuation of the ex- 
treme highs could be heard. It was surpris- 
ing at first to find that the full recording/ 
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The new Heathkit Hand -held DMM 

-every feature you need 
at a GREAT LOW PRICE 

Measures voltage, current and 
resistance 

Easy one -hand operation 
Big, easy -to -read LCD display 
Separate voltage and current 
inputs for circuit protection 

Single PC board for simple, 
quick assembly 

EASY 
ONE -EVENING 
KIT ASSEMBLY 

only $9495 

Top performance 
and easy operation 
make the Heathkit IM -2215 
your best buy in a solid - 
state, hand -held multimeter! 

The new IM -2215 brings you features you would 
only expect in hand -held digital multimeters 
costing much more! Take measurements with 
outstanding accuracy - DC voltage, ±.25% - 
AC voltage, ±.5% - DC current, ±.75% - AC 
current, ±1.5% and resistance, ±.25% (basic)! 
Alternating high -low resistance test voltage 
makes measuring semiconductors or in- circuit 
resistance easy! One -hand operation, a large 
3'/2 -digit LCD display and built -in calibration 
references make the IM -2215 ideal for field use. 
A pivoting stand adapts it to bench use. The 
low -drain circuitry stretches typical alkaline 
battery life to 200 hours! Battery condition is 
monitored, and a LO -BAT indicator warns you 
of the last 20% of battery life. 
You can easily assemble the IM -2215 in just one 
night, with the help of the clear, concise Heath- 
kit assembly manual. And if you need advice or 
service, experts are as close as your telephone! 
It operates on 9 -volt battery (not included), or on 
120 or 240 VAC with optional cords. The latest 
technology and traditional Heathkit value is now 
built into a new hand -held digital multimeter 
weighing only 14 ounces! 

HEATH 

Schlumberger 

If coupon is missing, order from: 
Heath Company, Dept. 010 -590 

Benton Harbor, MI 49022 

ORDER YOURS TODAY! 
For fastest delivery, use 

CALL (616) 982 -3411 the Heathkit Hot Line 

Send to: Heath Company, Dept. 010 -590 

Benton Harbor, MI 49022 

Please send me... 
Heathkit Hand -Held DMM(s) (IM -2215) 

@ $94.95 plus $1.75 shipping and handling each. 
Rugged Leather Carrying Case(s) with Belt Loop for IM -2215 

(IMA- 2215 -1) @ $14.95 plus $1.60 shipping and handling each. 
120 VAC Outlet Cord(s) for IM -2215 (PS -2350) @ $4.95 plus 
$1.75 shipping and handling each. 

Total before shipping & handling 

Michigan residents add 4% sales tax $ 

Add shipping & handling $ 

Total $ 

check money order VISA Master Charge: Code# 

$ 

Acct. # Exp. Date 

Signature 

Name 

Address 

(Necessary to send merchandise) 

(Please Print) 

City State 
Prices are mail order and subject to change without notice. 
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reproducing accuracy could be obtained 
with relatively high indicated recording lev- 
els (as high as -5 dB, compared to the 
-20 dB required for most cassette decks if 
reasonable accuracy is to be obtained). 
This is partially a result of excellent 
high- frequency headroom, a typical advan- 
tage of a good three -head design. But it is 
also because of the fast peak- responding 
meters. On high -quality recorded music, 
peak- reading meters such as these may 
give readings 10 dB or more above those 
of averaging meters, and on live music the 
difference can approach 17 dB. Allowance 
must be made for this in setting recording 

levels. Although no peak should be 
allowed to exceed 0 dB, the meter read- 
ings should be kept as close as possible to 
0 dB. The PEAK HOLD system is a consider- 
able help in setting and maintaining proper 
recording levels. 

Adjustment of record -head azimuth 
should probably be done for each cassette 
to be recorded. This is not difficult to do, 
but it can be a minor annoyance. We found 
that for any but the most critical recordings, 
it was possible to omit this adjustment (ex- 
cept possibly for a change of tape brand or 
type). The bias vernier had a surprisingly 
limited range, and we found ourselves at 

its limits of adjustment with some of the 
tapes we used. Here, too, acceptable re- 
sults can usually be obtained if the adjust- 
ments are left at their lightly detented cen- 
ter- position settings. 

The DT -30 is a cassette deck that man- 
ages to sound considerably better than its 
numerical specifications suggest. Although 
its rated performance is good, in most re- 
spects it is not at all superior to that of oth- 
er fine decks. On the other hand, the 
sound is superior, and we doubt one could 
improve on it without spending considera- 
bly more money. 
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Yamaha Model C -4 
preamplifier with 
variable tone control 

HIRSCH- 
HOUCK 

The Model C -4 
preamplifier is part 
of Yamaha's new 
line of deluxe sepa- 
rate components 
and is designed to 

be a companion to the Model M -4 power 
amplifier. Great emphasis has been placed 
on keeping noise and distortion to a mini- 
mum in the C -4 by the use of a special 
"Current Noise Reduction Circuit." The 
preamp features an unusually flexible 
tone -control system that supplements the 
conventional bass and treble adjustments 
to provide continuously variable turnover 
frequencies. 

There is a separate recording output se- 
lector (featured in other Yamaha receivers 
and amplifiers) and a separate headphone 
amplifier (with volume control) capable of 
driving stereo phones of any impedance to 
high listening levels. The C -4 has selecta- 
ble phono- cartridge resistance and capaci- 
tance termination and a head amplifier for 
use with low- output moving -coil cartridges. 

The finish is flat black with black control 
knobs and pushbutton switches and white 
panel labelling. Size is 171 /s "W x 143 /a "D x 
41/2"H (435 x 376 x 116 mm) and weight 
is about 19 lb (8.6 kg). Suggested retail 
price is $550. 
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General Description. The principal op- 
erating controls are grouped along the up- 
per portion of the front panel, with the 
smaller, less -used controls along the bot- 
tom. Large square pushbuttons that light 
up internally when engaged control Pow - 
ER, TONE BYPASS, and AUDIO MUTING. The 
BASS and TREBLE tone Controls are con- 
tinuously adjustable, detented only at their 
center DEFEAT positions. 

Input source selections include AUX, 
TUNER, PHONO, TAPE 1 , and TAPE 2. When 
the INPUT selector is set to PHONO, a sepa- 
rate PHONO selector offers a choice of PHO- 
NO 1 and PHONO 2 (for fixed -coil pickups) 
and PHONO 3 (for moving -coil pickups). In- 
dependent of the INPUT selector, a REC 
our switch can channel any of the program 
sources to the tape- recording outputs. Its 
TAPE settings are for dubbing from either of 
two tape decks to the other. This control 

"nearly 
unmeasurable 
noise and 
distortion" 

has an OFF position that completely dis- 
connects the tape- recording outputs from 
the preamp's circuitry. Turnover frequency 
control range is from 100 to 500 Hz for the 
BASS and 1000 to 5000 Hz for the TREBLE, 
with approximate calibration provided for 
each control. 

The phono -input capacitance selector 
has settings for 100, 150, 220, 330, and 
470 pF, and the resistance selector has 
settings for 100, 33,000, 37,000, 68,000, 
and 100,000 ohms. Both affect PHONO 1 

and 2 simultaneously; PHONO 3 has a fixed 
100 -ohm termination. 

The Low and HIGH filters operate at 
nominally 15 and 10,000 Hz, both with 12- 
dB /octave slopes. The MODE switch has 
positions for STEREO, REversed stereo, 
and MONO. Either or both of two sets of 
preamplifier outputs can be selected. Fi- 
nally, two of the three convenience ac re- 
ceptacles on the rear of the preamp are 
switched. 

Laboratory Measurements. We test- 
ed the C -4 under IHF standard conditions 
wherever possible. Where our test results 
do not agree with the published ratings, the 
differences were due to different test con- 
ditions and reference levels. 

A 40 -mV AUX or 0.65 -mV PHONO 1 or 
PHONO 2 input was needed to generate a 

0.5 -volt output. Sensitivity of PHONO 3 was 
not measured, but it is rated at 100 µV for 
the 2 -volt rated output. Phono preamplifier 
overload occurred at about 286 mV at 20 
and 20,000 Hz, referred to the 1000 -Hz 
gain level, and at 310 mV at 1000 Hz. Pho- 
no input resistances were as shown on the 
panel, and the measured input capaci- 
tance at the 100 -pF setting was 140 pF. 

Maximum output at clipping was about 
11.5 volts from 20 to 20,000 Hz. IHF slew 
factor was greater than our measurement 
limit of 25. The A- weighted S/N ratio was 
better than 74 dB referred to a 0.5 -volt out- 
put, or 86 dB referred to the rated 2 -volt 
output. The measurement limit was set by 
our minimum meter reading of 100µV. 

Distortion in the output (which was en- 
tirely second harmonic), measured at 1000 
Hz as a function of output, was 0.0018% at 
6 volts output. 

RIAA equalization was accurate within 
+0.6/ -0 dB from 20 to 20,000 Hz. When 
measured through the inductance of a 

phono cartridge, the high- frequency phono 
response rose slightly above 5000 Hz, to a 
maximum of about 1 dB in the range from 

(Continued on page 30) 
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The Sound of Koss will spoil 
you for anything else. 

Once you've experi- 
enced the life -like inten- 
sity of the Sound of Koss, 
you'll be spoiled for any- 
thing else. Because with 
Koss stereophones, your 
favorite recordings take 
on an incredible new 
dimension of clarity and 
realism that's unlike 
anything you've ever 
heard before. 

KOSS 
PRO /4 TRIPLE A 

The Pro /4 Triple A's 
extra large voice coil and 
oversized diaphragm de- 
liver a smooth frequency 
response over the entire 
bandwidth of sound. Highs 
are brilliant, crisp and 
clean. And the bass pul- 
sates with a rich, deep 
vibrance. 

The Triple A's direct - 
contour Pneumalite ear - 
cushions provide a gentle, 
yet perfect seal that in- 
creases bass response to 
below audibility. And 

everything about the 
Triple A, including its dual 
suspension headband, is 
human engineered for 
long wearing comfort. 

KOSS ESP /10 

The ultimate Sound 
of Koss is the electro- 
static ESP /10. It's 
specifically designed 
for those who want 
the most precise re- 
production of stereo- 

phone sound. What you 
hear with the ESP /10 is 

near -zero distortion over 
all ten audible octaves. 
And what you experience 
is the most accurate ex- 
cursion into sound that 
has ever been achieved. 

The Koss ESP /10 is 
indeed the electrostatic 

stereophone that has it all: 
a patented energizer that 
features an automatic 
overload protector, semi - 
peak reading VU meters, 
and an outlet for an addi- 
tional set of stereophones. 
Each a final touch of per- 
fection for the ultimate 
Sound of Koss. 

KOSS CM 530 

Write us c/o Virginia 
Lamm, for our free full - 
color catalog on the Sound 
of Koss. And when you 
visit your audio dealer for 
a live demonstration of 
Koss stereophones, take 
an extra moment to hear 
the perfect pair. The corn - 
puter maximized Koss CM 
530 bookshelf speakers. 
Whether you place them 
horizontally or vertically 
on your bookshelf, the 
Koss CM 530's deliver 
perfect mirror image 
sound. And whether it's 
loudspeakers or stereo- 
phones, once you've 
experienced the Sound of 
Koss you'll be spoiled for 
anything else. 

KOSS stereophones /loudspeakers 
hearing is believing 

©1979 Koss Corp. 

KOSS CORPORATION, 4129 N Port Washington Ave , Milwaukee. Wisconsin 53212 International Heacquarters Milwaukee facilities Canada France Germany Ireland 

NOVEMBER 1979 
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Fingertip control of all microprocessor calculations; data 
readout in bright LED digits from solid oiled walnut console. 

Aerospace- designed transmitter! 
Its wind speed and direction instruments are among the most 
sophisticated available. Rather than relying on friction- causing 
reed switches or other mechanical devices, they utilize solid - 
state infra -red sensors, and transmissive optical encoding. 
The wind -speed sensor is sensitive to within one -tenth of a 

mile per hour! 
The remote transmitter unit with its windcup and weathervane 
mounts easily on your TV antenna or other outdoor mast for 
years of dependable, trouble -free service! Its actually been 
wind -tunnel- tested for strength and durability. 

Remote transmitter 
mounts on TV an- 
tenna mast, trans- 
mits data to your 
console through 
cable supplied. 
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lectronic 
Weatherman 

Save $100 on the Heathkit Weather Computer* 
Now...with your own computerized weather station, you can have 

the temperature (indoors and out)...wind speed and direction 
...the wind chill factor...the barometric pressure...the time and date 

...plus much more...right at your fingertips...and at a savings. 

There's nothing else like it available today! A personal 
weather computer that not only monitors the current 
weather data, but also computes significant changes and 
stores wanted data in its memory! So now, for the first 
time, you'll have all the weather information you need for 
your personal and business planning! 

Unique digital data display 
The handsome solid oiled walnut computer console fea- 
tures large, bright, LED numerals, displaying up- to -the- 
second data on the time (AM, PM or 24 hour format) and 
date; indoor and outdoor temperatures (in your choice of 
Fahrenheit or Celsius); wind speed (in miles per hour, 
kilometers per hour or knots) and direction on a 16 -point 
compass plus barometric pressure in millibars or inches 
of mercury. 

The instrument's on -board microprocessor even calcu- 
lates the wind chill factor at the touch of a button. It also 
stacks barometric pressure readings in memory, so it can 
compute the rate of rise or fall on command! The barome- 
ter readings are derived from a newly -developed piezo 
resistive silicon bridge transducer that senses the most 
minute changes in pressure. It's the first and only truly 
digital electronic barometer! 

An electronic almanac! 
The Weather Computer stores high and low temperatures 
as well as the time and date at which they were recorded. 
In addition, it records the highest wind gust speed and 
time, ready for instant recall. The data is stored in mem- 
ory until you choose to clear it. 

For serious weather research purposes, the instrument 
can be connected to a chart recorder for hard copy rec- 
ords. And, it can be interfaced with any compatible digital 
computer for even more sophisticated weather charting 
and forecasting. As a final thoughtful design touch, the in- 
strument even makes provision for battery back -up to pre- 
serve the data stored in memory in case of power failure. 

The Electronic Weatherman is a truly unique com- 
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puterized weather instrument, offering capabilities never 
before available to the layman with a serious interest in 

the weather. For business or personal reasons, you'll find 
it an investment that can pay for itself many times over! 

Easy -to -build kit form 
If you want the fun (and savings) of building it yourself, 
you'll find the Heathkit Digital Weather Computer surpris- 
ingly easy to build, thanks to the fully -illustrated step -by- 
step assembly manual. Or, you can order yours assem- 
bled, ready to install and use. 

The Heath Electronic Weatherman comes complete 
with remote transmitter unit, 100 feet of connecting cable 
and a solid oiled walnut ccnsole. Order yours now. 
' "Save $100 on the Assembled version. 

1 

For Fastest Service, Order by Phone 
- CALL (616) 982 -3411 

If coupon is missing, write: Heath Co., Dept. 010 -590, Benton Harbor, MI 49022 

HeathkitR 
HEATH COMPANY , Dept. 010 -590 
Benton Harbor, Michigan 49022 

Gentlemen: Please send me. 

Heathkit Weather Computer Kits) (ID -4001) with 100' of cable each 
(IDA- 1290 -2) @ $383.90 plus $3 95 shipping and handling each. 

Assembled Digital Weather Computer(s) with 100' of cable each 
(IDW -4001) @ $495.00 plus $3.95 shipping and handling each 

Michigan residents add 4 sales tax to purchase price. 

I enclose check money order for $ 

or, Please charge to my VISA Master Charge: Code # 

Acct. # 

Signature 

Name 

Address 

Exp. Date 

(Necessary to send merchandise) 

(Please Print) 

City State Zip 
GX -366 

Prices are mail order and effective through December 15. 1979 
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(Continued from page 26) 
7000 to 20,000 Hz. The HIGH filter, which 
had the rated 12 -dB /octave slope, 
dropped the response by 3 dB at 8600 Hz. 
The Low filter had most of its effect below 
20 Hz, where it reduced the output level by 
about 1 dB. 

User Comment. The controls operated 
with a smooth, positive, and precise "feel." 
The generally excellent human engineer- 
ing of the Model C -4 was marred by only 
one minor error: unlike the buttons for 
POWER and TONE BYPASS, which I ight, re- 
spectively, when the preamp is on and 
when the tone controls are bypassed, the 
button for AUDIO MUTING lights when the 
muting is disabled. It was obvious from the 
measurements we made at various set- 
tings that the tone -control response could 
be given almost any desired shape. The 
tone -control effects were always subtle 
but, on the other hand, considerable pa- 
tience or skill is required to obtain full po- 
tential of the system. 

Operation of the PHONO 3 input was 
evaluated by using the preamp with sever- 
al moving -coil cartridges. It proved to be as 
quiet as the moving- magnet inputs, with no 
noise audible even at maximum gain. The 
two sets of preamp outputs were very con- 
venient for our listening setup, where we 
drove an accessory time -delay system 
from the second output. The headphone 
output was roughly equivalent to what we 
would expect from an amplifier or receiver. 
Even with 200 -ohm phones, it was able to 
produce very high listening levels. In fact, 
anyone who normally listens through 
headphones could use the C -4 as a com- 
plete system amplifier, omitting a power 
amplifier altogether. Normal ventilation 
should be provided for this unit, which, un- 
like some preamplifiers, generates appre- 
ciable heat during operation. 

The Yamaha Model C -4 is a highly re- 
fined preamplifier, with inaudible and near- 
ly unmeasurable distortion and noise and 
greater than average control and operating 
versatility. Anyone who uses a moving -coil 
cartridge will find in this preamp a first -rate 
head amplifier. This feature alone might 

justify the price of the C -4 to many people. 
Those who hope to equalize audible fre- 
quencies in their room acoustics or speak- 
er response, or just to tweak program 

material with precision and elegance, are 
almost certain to like the variable turnover 
frequencies of the tone control system. 
CIRCLE NO 102 ON FREE INFORMATION CARD 

Performance Specifications 
Specification 
Input sensitivity 

PHONO 1, 2 
PHONO 3 

AUX 

Maximum input level 
PHONO 1, 2 

PHONO 3 

AUX 

Output level /impedance 
REC OUT 

PRE OUT 

PHONES 

Maximum output level 
(20- 20,000 Hz) 
REC OUT 

PRE OUT 
PHONES 

THD (20- 20,000 Hz) 
PHONO 1, 2 

PHONO 3 
AUX 
PHONES 

S/N ratio (A weighted) 
PHONO 1, 2 
PHONO 3 

AUX 

Residual noise 

Frequency response 
PHONO RIAA 
AUX 

Tone controls 
Bass turnover 
Bass boost /cut 
Treble turnover 
Treble boost /cut 

Filters: Low 
HIGH 

Audio muting 

Rating 

2.5 mV /2V out 
100µV /2Vout 
150 mV /2Vout 

285 mV at 0.01% THD 
10 mV at 0.02% THD 
8.2 V at 0.01% THD 

150 mV /180 ohms 
2 V /600 ohms 
18 V (open load) 

330 ohms 

15V 
10V 
18 V open ckt 

0.0035 % /2 V out 
0.1%/2 V out 
0.0035 % /10 V out 
0.02 % /12 mW /8 omms 

73 dB (input open) 
77 dB (input shorted) 
106 dB (TONE BYPASS ON) 
100 dB (TONE BYPASS OFF) 
0.2µV 

0.2 dB 20-20,000 Hz 
± 0.5 dB 5-100,000 Hz 

100 Hz -500 Hz 
10 dB /20 Hz 

1 kHz -5 kHz 
It 10 dB /20 kHz 
15 Hz (12 dB /octave) 
10 kHz (12 dB /octave) 

20 dB 

Ortofon Concorde 30 
low -mass stereo 
phono cartridge 

30 

Measured 

0.65 mV /0.5 V out 
Not measured 
40 mV /0.5 V out 

286 mV 
Not measured 
More than 10 V 

Not measured 

Not measured 

Not measured 
More than 11 V 
Not measured 

Not measured 
Not measured 
Less than 0.002% 
Not measured 

Better than 86 dB /2 V (IHF) 
Not measured 
Better than 86 dB /2 V 

Can only be read 
to 100 u.V (none 
measured) 

+0.6/-0 dB 
-±0.25 dB 20-20,000 Hz 

Confirmed 
Confirmed 
1.5 kHz -5 kHz 
Confirmed 
Not measured 
8.6 kHz (12 
dB /octave) 
Confirmed 

HIRSCH- 
HOUCK 

The Concorde 30 is 
the premium model 
in a new line of LM 
series phono car- 
tridges from Orto- 
fon. This series has 

been designed, according to Ortofon, to 
have the lowest possible mass; hence the 
appellation "LM." This is actual cartridge 
mass, as distinguished from the effective 
mass of the stylus system, the latter also 
being very low in LM cartridges. 

There are four LM series models, two 
designed for conventional tonearm head - 
shells with 1/2" (12.7 -mm) mounting centers 
and two that plug directly into the end of a 
universal four -pin plug -in type headshell 
tonearm. The Concorde 30 is in the latter 
category. It has a total mass of only 6.5 
grams (less than half the mass of the typi- 
cal cartridge /headshell assembly it re- 
places) and plugs directly into the end of 
the tonearm. The name "Concorde" de- 
rives from the cartridge's shape, which 
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ITEM NO. CMOS SAFE 

WK' 
IC INSERTION/EXTRACTION KIT 

Q 

MOS -1416 14 -16 CMOS SAFE INSERTER EX -1 14 -16 EXTRACTOR 
KIT INCLUDES MOS -2428 24 -28 CMOS SAFE INSERTER 

EX -2 24 -40 
EXTRACTOR 

SAFE EXTRACTOR 
MOS -40 36 -40 CMOS SAFE INSERTER 

OK MACHINE & TOOL CORPORATION 
3455 CONNER ST., BRONX, N.Y. 10475 U.S.A. k- 

PHONE 12121 9906600 TELEX NO 125091 

iü..TèD IN U S A. PATENT PCNOiNG 

INS -1416 14 -16 PIN DIP IC INSERTER $ 3.49 

MOS -1416 14 -16 PIN MOS CMOS SAFE INSERTER $ 7.95 

MOS -2428 24 -28 PIN MOS CMOS SAFE INSERTER $ 7.95 

MOS -40 36 -40 PIN MOS CMOS SAFE INSERTER $ 7.95 

EX -1 14 -16 PIN EXTRACTOR TOOL $ 1.49 

EX -2 24 -40 PIN CMOS SAFE EXTRACTOR TOOL $ 7.95 

WK -7 COMPLETE IC INSERTER /EXTRACTOR KIT $29.95 

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX. 

OK MACHINE & TOOL CORPORATION 3455 CONNER ST., BRONX, N.Y. 10475 (212) 994 -6600 /TELEX 125091 
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Discover 
today's 

high - resolution 
3' /2-digit DMM 

B &K-PRECISION's 
LCD Model 2815 

Model 2815 $150 

0.01 ohm, 100nA, 1000/ 
resolution 
0.1 % DC accuracy 
Shielded and protected to stay 
accurate in rf fields 
Fully overload protected on all 
ranges 
Auto -zero and auto -polarity 
Alternating high -/low -power ohms 
ranges for solid -state circuitry 
measurements 

Compare the resolution offered by 
the new B &K- PRECISION Model 
2815 with any other DMM in its price 
class. Its high resolution stands 
alone. The 2815 also delivers 0.1% 
DC and 0.3% AC accuracy. For 
added convenience, a tilt stand is 
built -in. 

Available for immediate 
delivery at your local 
B &K- PRECISION distributor 

:41(PREC/SION 

DYNASCAN 
CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635 312 889 -9087 

In Canada Atlas Electronics Ontario 
Intl Sls Empire Exp 270 Newtown Rd Plainview L NY 11803 
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LIRTOFON CONCORDE 30 

CBS STR 100 

OW 400 pt) 

FREQUENCY (Hz) 

Frequency response and crosstalk for left channel. 

/I 
N 

20000 

closely resembles the hinged nose section 
of the Concorde aircraft. The actual car- 
tridge occupies only the tip of the tapered 
body, and its stylus assembly pulls off for 
easy replacement. Suggested retail price 
is $165.00. 

General Description. When installed 
in a typical tonearm, a low -mass cartridge 
such as the Concorde 30 usually has a 
low- frequency resonance greater than 8 
Hz, where it will not be unduly sensitive to 
excitation by record warps. This reduced 
sensitivity produces a more stable tracking 
system that is able to handle warped rec- 
ords that would normally be unplayable. 

Most tonearms designed for universal 
plug -in headshells were meant to accom- 
modate fairly massive cartridges. In many 
cases, their counterweights cannot be ad- 
justed to balance a very -low -mass car- 
tridge like the Concorde 30. Therefore, Or- 
tofon supplies with each LM cartridge a 
low -mass counterweight, which has a 
mass of 70 grams (the usual is 120 to 150 
grams) and is designed to fit almost any 
tonearm to properly balance the Concorde 
30. Since this weight is fastened in place 
with a plastic setscrew, the tracking -force 
scale of the usual threaded counterweight 
cannot be used with this cartridge. 

Included with each Concorde 30 are a 
small stylus -force gauge, a plastic jig for 
aligning cartridge azimuth so the stylus 
cantilever is perpendicular with the record 
surface in a front view, a small screwdriver, 
and a stylus cleaning brush. There is also 
a small Allen wrench for loosening the car- 
tridge body to permit its overhang to be 
varied over a range of about 4 mm. 

In operation, the stylus cantilever moves 
a small armature in the field of a powerful 
but lightweight magnet. This varies the dis- 
tribution of magnetic flux between a pair of 
fixed pole pieces for each channel. This in- 
duces a corresponding voltage into coils 
that surround the pole pieces. Ortofon 
claims that this Variable Magnetic Shunt 
(VMS) design gives exceptionally low dis- 
tortion. The diamond stylus at the free end 
of the cantilever has a "fine- line" shape 
that gives an extended contact area along 
the groove wall and an ability to trace the 
shortest wavelengths, or highest frequen- 
cies, with minimum distortion. 

Like other Ortofon moving -iron car- 
tridges, also of VMS design, the Concorde 
30 should be loaded by a relatively high 
capacitance of 400 pF in parallel with the 
usual 47,000 ohms. It is designed to track 
at 1.2 to 1.8 grams (1.5 grams nominal) 
and is rated to track a 70- micron amplitude 
of a 300 -Hz laterally modulated groove. 

Laboratory Measurements. We test- 
ed the Concorde 30 in the tonearm of a 
typical record player designed for the uni- 
versal plug -in headshell. The effective 
mass of the tonearm and a conventional 
cartridge of about 6 grams mass measured 
26.5 grams. As expected, the regular 
counterweight was unable to balance the 
Concorde 30. Therefore, we replaced it 
with the weight supplied with the cartridge. 
When balanced for a tracking force of 1.5 
grams, the tonearm with the Concorde 30 
had an effective mass of 18 grams. 

Then we terminated the cartridge out- 
puts with the recommended resistance 
and capacitance values. As rated, the 

Performance Specifications 

Specification 
Frequency response 
Output voltage 

at 3.54 cm /s 
Channel separation (1 kHz) 
Channel balance (1 kHz) 
Tracking ability at 300 Hz 

lateral 
Tracking ability at 10 kHz 
Vertical tracking angle 
Total weight 
Recommended load 

Rating 
20- 25,000 Hz (no tot.) 

2.25 mV 
More than 25 dB 
1.5 dB 

70 microns 
30 cm /s 
20° 
6.5 g 

47k/400 pF 

Measured 
40- 20,000 Hz ±1.5 dB 

3.75 mV 
32 dB 
0.5 dB 

Confirmed 
Not checked 
24° 
Not checked 
Confirmed 
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Concorde 30 tracked the 300 -Hz tones on 
the German Hi Fi Institute record up to the 
70- micron level with low distortion. The 
cartridge was also able to track our high - 
level midrange and low- frequency test rec- 
ords with no difficulty. Its output was 3.75 
mV /channel at a 3.54 -cm /s velocity. 
Channel balance was within 0.5 dB. Verti- 
cal stylus angle was 24 °. 

Using the CBS STR100 test record, the 
frequency response was within ±1.5 dB 
from 40 to 20,000 Hz. Similar results were 
obtained with a B &K 2009 test record. 
Channel separation at 1000 Hz was about 
20 dB with these records. Evidently, the 
cartridge geometry was closer to that of 
the cutters used to make JVC and Audio - 
Technica test records, since they elicited a 

separation of about 32 dB. With all rec- 
ords, high- frequency separation was very 
good, measuring 25 to 27 dB at 10,000 Hz 
and 22 to 27 dB at 20,000 Hz. 

Flattest frequency response was ob- 
tained with the recommended 400 -pF load. 
However, even with 150 -pF termination, 
the output reduced by only about 1 dB be- 
tween 5000 and 11,000 Hz and to a max- 
imum of 3 dB at 20,000 Hz, relative to the 
1000 -Hz level. This would probably not be 
detectable by many listeners. The low -fre- 
quency resonance in the test tonearm was 
well -placed at 9 Hz with a somewhat high 
amplitude of about 7 dB. 

Ortofon's claims for low distortion in the 
Concorde design were amply confirmed by 
our tests. High- frequency tracking distor- 
tion, playing the 10.800 -Hz tone bursts of 

the Shure TTR -103 test record, varied 
from 0.74% at 15 cm /s to 1.2% at. 30 cm /s. 
which is on a par with some of the best re- 
sults we have found. Even more impres- 
sive was the IM distortion we measured 
with the Shure TTR -102 record (400- and 
4000 -Hz tones). It was 0.6% to 0.8% at ve- 
locities up to 13.5 cm /s and climbed 
smoothly to a mere 2.7% at 27 cm /s. 
These are about the lowest distortion fig- 
ures (at the velocity levels normally en- 
countered on commercial records) we 
have measured from the TTR -102 rec- 
ord -and they may be the residual of the 
record. More important, the cartridge 
showed no tendency to mistrack at the 1.5- 
gram force we used. The square -wave re- 
sponse to the CBS STR112 record was 
also very good, with a flat top and only a 

single small overshoot. 

User Comment. Subjective tracking 
tests with Shure's "Audio Obstacle 
Course" records were consistent with our 
measurements. The earlier ERA Ill record 
was playable in its entirety with no audible 
mistracking. With the newer ERA IV rec- 
ord, we heard the beginning of slight mis- 
tracking on the highest level of the bells, 
combined harp /flute, and flute /bell sec- 
tions. The flute and harp solo sections 
were playable at their maximum levels 
without distortion. This represents excel- 
lent tracking ability, matched by only a few 
cartridges in our experience. 

These tracking tests are unusually se- 
vere. designed as they are to exceed the 

capabilities of almost any cartridge (other- 
wise they would have little value as test 
signal sources). When we played music 
records of various kinds, we found that the 
Concorde 30 was as inconspicuous son- 
ically as it was visually. Some listeners felt 
that the cartridge has particularly well - 
defined bass. 

Over the years, we have accumulated a 

number of badly warped records whose 
present function is to challenge record - 
playing equipment. Most of today's fairly 
massive tonearms, including the one in 

which we installed the Concorde 30, when 
coupled with a highly compliant cartridge, 
will bounce into the air every time one of 
these warps is encountered. This both cre- 
ates a "thump" and, under the influence of 
the antiskating torque, outward shift of a 

few grooves every time the tonearm loses 
contact with the record. 

The Concorde 30 played many of these 
records successfully. We still heard the 
"thump" in some cases, but the pickup 
usually stayed with the record, making it 

once again playable and listenable. Other 
tonearms would doubtlessly respond dif- 
ferently, but it is safe to say that the Con- 
corde 30 will make almost any tonearm 
track better than would be possible with 
more massive conventional cartridges. 
Sonically, the Concorde 30 is one of the 
smoothest, cleanest, and least distorted 
cartridges we have heard in some time. Its 
reduced mass represents a much needed 
step in the right direction. 

CIRCLE NO 103 ON FREE INFORMATION CARD 

T1m.Olow Company Ltd. -A company exclusively devoted to electronic time "movements" 

Our prices are LOWEST because we specialize In time systems. All merchandise 100% guaranteed. 

NEW Digital Electronic Alarm Clock Systems and Clock/radio Modules in , , or 
Now you can make a digital clock anywhere and In any color you want. Step by step Instructions provided for systems. Only soldering Iron and solder needed for easy assembly. 

Functional Features TG 1001 and TG 1002 Digital Electronic Alarm Clock System Clock (radio) Module only 
Avertable o two display sizes: TG 1001..6' I15mmI and TG 1002. 9' 123mm) ICOmpkte A ipc except <awl 
Hgh pogo able 1 "GREEN"0 Clingy 
User pvgramrrable 12/N h.'. 50/60 Hz, fixed or flashing colon indicator 
On board alarm od 
PM., lon, Alarm "ON" LEO indicators 
Mugu* 9 -,mute sn0oae counter 
Pria Moe LED - no 
24 h alarm rte ON-OFF control 
Display flashes after power ha been interrupted for more than 2 seconds 
insersibe to temporary loss of power 12 sec.( 

Ear use slow. fast and 
seep 

counts orle 
setting 

controls 
Fie boer 

nodes 
seep ECO¢+ S. 

Farr dspay nodes ITIME. SECONDS. ALARM and SLEEP) CId 
Leading zero Nanking 

Kn IrKlud` A 
002 R12 -S complexe kn except ose On board r switch for 0005 radio applications Tra pea TG 1 

Pubatmg 2 klz alarm tone output 
Operates from singe winding transformer 

Function.) Features TG 1003 
User programmable 12 or 24 ro and fixed or tashnng colon Indcators 
Dior sae .3' (7.5 mg, 4 digit fluorescent 005atar panel. 

Hais, ,wares. seconds set controls. 
Hours minutes seconds reset control with on the Mur signal output 11024 Hz. I sect 

Speaker rttkuded. 

Operates from 12 VDC supply. 
Lockout of tore setting Wien display n "or wen display mode select. 

AutaeoO,e display bnghtress control loge 
Crysd controlled o motor 14.194304 MHO 
&yht 03 vacwm fluorescent dsplay Poterable to Blue. Green and Totem. 

Protected against àutrmatv0 voltage crampons and battery reversal. 

Comment ro roll oser orne Setting controls at t Hz rate . 

Leading zero nlNarng 
Functional Features TG 1004 

LCD 4 (10mrn) 4 dort display. 
W. PM indicator (fa 12 to ony). WIC (wake um( and TM (seep bore( nitratas 
12 or 24 he 0,21gble 
User programmaae fixed or Rating cab.. 
On board alarm 0sul5ta 
Mulbpr 7 minute snooze counter. 
24 h alarm wen on-of condor. 
59 Prue seep touter setting 
Conversent no roll over Ore sett tg controls at 1 Hz rate on tours and Pat tees. 

Hours. minutes reset control with on the rouit soma) output. 
Crystal cntroled oscillator M 32.768 kHz. 
Leading zero blanking. 

TG 1005 -AI2 or 24 hr clock module featuring digit, ß- 115mmi, vacuum fluorescent 

dsplay filterable to Bite, Green or Y5bw Other features unbar to TG 1001. 

It 11EM CUMBER DESCRIPTION "MICE 

1150 

laiiiii r it 50 

kiiiiiiiAl (Z; er tie 
1250 

¡s1flhilYJkLiu 
'llt 

f 14.00 

1250 

" 
'e ow. 

6" )15mm1 rm 1400 

TG1,O 0.5 VF BIUe.12 on 4hr 
.3' (7 Smm1 system 
1NOC Case. 
Switches a speaker 
elr 1995 

TG 104 12 -5 LC0 12 hr . 4' 
Itemm) System 
includes 501IChes 
epeek4r 1995 

TG 1004 245 24 LCD- hr . 1" 
11Dmm) System 
Mehale5 5Mftdree 
speaker 19 96 

TG 1005125 VF 121u..6" 
)15mm) system 1250 

10 1005 245 VF 21 5r. 6' 
015mml system 14.0 

Accessories 
QTY. ITEM PUMP DESCRIPTION PRICE 

ON seconds as and alarm 
h 

oTosse 
' limataaY7lr,I,tar3! xmAaterigunmpacdmexi 

lita _1111 

e and alarm and 
set swncn 

ßf101 

I o0 l 

5 Une corOrd --, 
(Europpe4) 200 

TG 503 Lase for TG 1063 
(31'a219'4 2'I 5% 

Ur ITEM NUMBER DESCRIPTION -FMCS 

TO 1001 5,12 LED Red 52 tir r 
r5mm1 mrduw S 695 

'TG des 54 
775 

6 M 
925 

laillIESEEEN 950 lilarilliaREIN 
1025 

950 
T 1v,i 1 

' 

dot. 21 c, 
S'(15mm1 module 10.25 

TG 1003 VF. 12 or 24 in 
module, 3"a Sinm 
speaker Included 

Um switches. no 

easel 1495 

TG 1004 -12 LG6 12 h,...4 
(IOmmi module 17.95 

TG 1004 24 LCD. 24 hr., 4" 

iltesml module 17.95 

TG 1005 12 VF. 12 hr.. 6' 
(15mm) module 9.50 

TG100524 VF. 21 hr 6' 
(15mm) module 10.25 

'For TG 151 and TG 1002 modules and systems. enl 
M 24 hr modules have optional 12121 hr capability 

"'After a 4 mOn h rniroductory period. paces will increase 
tailing Dec. 1. 1979. for systems with 5200 and for 

modules with 51.50 per den. Accessories prices will 
remain the same 

Shipping and Handling Charges 
or clock systems add 52.50 per system 

or modules and accessories (except transtormers) 
add S/ 00 per order 

For transformers add S1 00 per transformer 
or orders over $10000 . no charge. 

We ship worldwide. Add 20% for overseas orders 

Prices subtext to change *about notice 

To order. fall or sorb check/money order with order 
form to Illo . kL 11320 Saratoga- Sunnyvale Road 

Saratoga. CA 95070 U.S. 

Tel 14061 %7 -5669 
TWt (TELEX. 910.5909000 Maroprom 

Name 

Address City 

Roce 

State 

Total price of leere deedeed Mane 

Calif. residents add 6% sales tax 

Charge card cumber VISA/MC Sep Darr 

TG 1004 12/24 For MC Include 4-dgt Interbank number Signature 
Dealer Inquiries welched - Ask for confidential peke list an your letterhead. 

Shipping 6 handling drarges 

Total check or money order 

OEM customers: Large discrums mailable. 
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At CIE,you get 
electronics career 
training 
from 
specialists. 
If you're interested in learning how to fix air 
conditioners, service cars or install heating 
systems - talk to some other school. Hut if 
you're serious about electronics, come to 
CIE -The Electronics Specialists. 

Special Projects Director 
Cleveland Instituts of Electronics 
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My 

father always told me that 
there were certain advan- 

tages to putting all your eggs in one 
basket. "John," he said, `learn to 
do one important thing better than 
anyone else, and you'll always be 
in demand." 

I believe he was right. Today is 
the age of specialization. And I 
think that's a very good thing. 

Consider doctors. You wouldn't 
expect your family doctor to perform 
open heart surgery or your dentist to 
set a broken bone, either. Would you? 

For these things, you'd want a 
specialist. And you'd trust him. Be- 
cause you'd know if he weren't any 
good, he'd be out of business. 
Why trust your education 
and career future to 
anything less than a 
specialist? 

You shouldn't. And you certainly 
don't have to. 

FACT: CIE is the largest inde- 
pendent home study school in the 
world that specializes exclusively 
in electronics. 

We have to be good at it because 
we put all our eggs in one basket: 
electronics. If we hadn't done a good 
job, we'd have closed our doors 
long ago. 
Specialists aren't for 
everyone. 

I'll tell it to you straight. If you 
think electronics would make a nice 
hobby, check with other schools. 

But if you think you have the 
cool - and want the training it takes - to make sure that a sound blackout 
during a prime time TV show will be 
corrected in seconds -then answer 
this ad. You'll probably find CIE has 
a course that's just right for you! 
At CIE, we combine 
theory and practice. You 
learn the best of both. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting be- 
cause it's based on some fairly recent 
scientific discoveries. It's built on 
ideas. So, look for a program that 
starts with ideas -and builds 
on them. 

That's what happens with CIE's 
Auto -Programmed® Lessons. Each 
lesson uses world -famous 
"programmed learning" methods to 
teach you important principles. You 
explore them, master them com- 
pletely ... before you start to 
apply them! 

But beyond theory, some of our 
courses come fully equipped with 
the electronics gear to actually let 
you perform hundreds of checking, 
testing and analyzing projects. 

In fact, depending on the course 
you take, you'll do most of the basic 
things professionals do every day - 
things like servicing a beauty of a 
Zenith color TV set ... or studying a 
variety of screen display patterns 
with the help of a color bar generator. 
NOVEMBER 1979 

Plus there's a professional quality 
oscilloscope you build and use to 
"see" and "read" the characteristic 
waveform patterns of electronic 
equipment. 
You work with experi- 
enced specialists. 

When you send us a completed 
lesson, you can be sure it will be 
reviewed and graded by a trained 
electronics instructor, backed by a 
team of technical specialists. If you 
need specialized help, you get it fast 
. in writing from the faculty spe- 
cialists best qualified to handle 
your question. 
People who have known 
us a long time, think of us 
as the "FCC License 
School:" 

We don't mind. We have a fine 
record of preparing people to take .. . 

and pass ... the government - 
administered Fec License exams. 
In fact, in continuing surveys nearly 
4 out of 5 of our graduates who take 

the exams get their Licenses. You 
may already know that an FCC 
License is needed for some careers 
in electronics -and it can be a 
valuable credential anytime. 
Find out more: Mail this 
card for your FREE 
CATALOG today: 

If the card is gone, cut out and 
mail the coupon. 

I'll send you a copy of CIE's 
FREE school catalog, along with a 
complete package of independent 
home study information. 

For your convenience, I'll try to 
arrange for a CIE representative to 
contact you to answer any questions 
you may have. 

Remember, if you are serious 
about learning electronics ... or 
building upon your present skills, 
your best bet is to go with the elec- 
tronics specialists -CIE. Mail the 
card or coupon today or write CIE 
(and mention the name and date of 
this magazine ), 1776 East 17th 
Street, Cleveland, Ohio 441 14. 

Patterns shown on TV and oscilloscope screens are simulated. 

IN IN INElMN IM I 

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

Accredited Member National Home Study Council 
SCIE 

HI YES ... John, I want to learn from the specialists in electronics -CIE. 
Send me my FREE CIE school catalog - including details about troubleshooting 
courses- plus my FREE package of home study information. 

PE-02 
Print Name__ 

Address 

City 

State 

Age 

Apt 

Zip 
Intone (area code) 

Check box for G. I. Bill information: Veteran 
Mail today: 

I! Active Duty 
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If all you want is everything... 

EJEC1 

tit Nlql;;l NTAn 
`' RECUOU NviMww 

4,10.1 

Here if is. 
These machines have it all. Every 
advanced feature you could want. 
And more. 

The luxurious new digital 
receivers and cassette decks from 
Vector Research are rugged but 
beautiful. 

Omni-talented but simple. 
Advanced but affordable. 
Our VRX -9000 receiver has 

quartz -locked digital- synthesized 
AM and FM tuning circuitry. Built - 
in C -MOS micro -computer in 
charge of preset 12- station 
memory. Automatic AM and FM 

mL ör- sI,M) 

THREE HEAD/ TWO MOTOR /REEL SERVO 

scanning. Optional remote and 
rack mount. And more. 

VCX -600 deck features com- 
puterized Programmable Music 
Search.' Sendust heads for 
metal tape. Two -motor solenoid - 
activated logic -controlled transport. 
LED color -bar peak level meters. 
Optional remote with all function 
controls. Everything! 

Suggested retail price $750 each.* 
Other Vector Research models as 
low as $350. 

So if your appetite for perfection 
is huge but your stash of cash is 

modest, call us toll -free at 
800 -854 -2003 or, in California, 
800 -522 -1500 ext. 838. We'll tell 
you the nearest store where Vector 
Research is now playing. 

See them and hear them; feel 
their feather touch; put them under 
your control. We promise you a 
surprising and sensual experience. 

'Optional with dealer 

VRX -9000 Digital Receiver has RMS power (both 
channels driven, from 20 to 20,000 Hz, with no more than 
0.08 °o total harmonic distortion' of 80 watts per channel 
into 8 ohms. 

VCX -600 Three -Head Cassette Deck wow and flutter 
is less than 0.06°. Frequency response l' 3 dB): metal 
tape, 30 to 20,000 Hz; Co or C.rO2 tape, 30 to 18,000 Hz. 

vector research 
A new direction in sound technology. 
à, 1979 by Vector Research, Inc. 20600 Nordhoff Street, Chatsworth, CA 91311 
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Popular Electronics 

adiotele e 
Reader 

°tShortwivc 
eceive 

BY GEORGE STEBER 
WB9LVI 

Part 1: Theory and Circuit Operation 

Words and numbers 

are spelled out as 

moving characters 
when the garbled 
ASCII or Baudot code 
signal is received. 

HAVE YOU .ever wondered about 
those strange- sounding "deedle- 

deedle" signals on the shortwave utility 
and amateur bands? Chances are they 
are radioteletype (RTTY) signals, one of 
the more exotic modes of communica- 

tion employed today. News dispatches, 
commercial messages, weather bul- 
letins, and amateur radio traffic are just 
some of the fascinating transmissions 
sent via RTTY. 

The project presented here, the RTTY 
Reader, makes it possible for you to 
tune in and literally read these RTTY 
messages. It accepts audio signals from 
a communications receiver and automa- 
tically converts them into alphanumeric 
symbols which are displayed on an 
eight- character LED readout. The dis- 
play operates in "Times Square" mov- 

NOVEMBER 1979 

ing- character fashion, making it easy to 
read the decoded messages. 

What's more, the RTTY Reader 
boasts an advanced circuit design that 
ensures accurate, reliable perfor- 
mance -even when receiving condi- 
tions are marginal. 

The project's versatile signal- process- 
ing system is capable of handling Bau- 
dot code at speeds of 60, 67, 75 and 100 
wpm as well as ASCII at 110 baud. Its 
demodulator includes separate active fil- 
ters for narrow, medium, and wide fre- 
quency shifts. "Space" and "mark" 
LEDs glow when the RTTY signal is 

properly tuned in and the project's con- 
trols are correctly adjusted. Standard 

... ' .' t-.,.. r.-S 
31111111111C311MC31111ZC 
, L . . scr. r 12/4 

, r 1f( 

RTTY READER 

1 Tf -t Ti t t 
t i I; rl I J 

msprt irnc[ 

ho 

UFF 

® 
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TTI and linear IC's are employed, as 
are a UART a PROM, and discrete 
components Total project cost is 

approximately $190. 

RTTY Basics. Radioteletype trans- 
mits data in serial form by means of fre- 
quency -shift keying (FSK). Two frequen- 
cies are employed in an FSK system, 
one called the "mark" frequency and the 
other the "space" frequency. Only one 
of them Is transmitted at any given mo- 
ment At the receiver, a demodulator or 
terminal unit (TU) converts these fre- 
quencies into appropriate logic levels. If 

a teleprinter is connected to the TU, the 
mark or 'on' state causes current to 

flow In the RTTY loop. while the 'space" 
or off state causes no current to flow. 
In the RTTY Reader, the 'mark" fre- 
quency Is decoded as a logic one and 
the space frequency as a logic zero. 

There rs some variation in the choice 
of frequencies corresponding to marks 
and spares So- called 'narrow- shift" 
(170.1171 FSK systems employ 2.125 Hz 
`cr marks and 2295 Hz for spaces. Nar- 
rc:. shift Is the choice of most radio 
=,.rn qtr -urs active in RTTY communica- 
tions Commercial press and weather 
=.'2tions. however. favor medium- or 
:vie shift FSK Medium (400 Hz) shift 
employs 2125 Hz for marks and 2525 
11.! for spares. In wide -shift (850 -Hz) 
FSK. marks are transmitted on 2125 Hz. 

in the other two systems. but spaces 
.are transmitted on 2975 Hz. For max - 
imum versatility. the RTTY Reader has 
been designed to handle all three fre- 
q -,envy shifts 

There are several methods of gener- 
3'ing FSK signals. Audio frequency -shift 
keying (AFSK) is accomplished by mod- 
e.;!.Thog an AM. SSB or FM transmitter 

audio tones corresponding to the 
:: propr! ate mark and spare fregl_ren- 
:es Pure FSK is generated by switch- 

srr,nll reactance in and out of the 
RTTY transmitter's frequency- determin- 
: ^g network Inserting and removing the 
rc a't.nre causes the oscillator to shift 
hegtsenry slightly. The magnitude of the 
k-sved reactance Is chosen to generate 
;t... appropriate frequency shift 

fliode switching of a discrete capaci- 
is a time -honored method of generat- 

u hq pure FSK. hut Varactor diodes offer 
an attractive alternative. The capaci- 

rn of a Varactor diode changes with 
the amount of reverse bias applied 
tr ross the pn junction Therefore, if a 

`.;._1; actor is inserted in the frequency - 
determining network and its bias is 

hanged to reflect the presence of a 

10 

LOGIC I 

LOGIC 0 

MARK 

SPACE 

STARTI BIT BIT BIT I BST BIT STOP 

22 22 22 22 22 

I63ms - 

22 31 

Fig. 1. Graphical representation of the letter R 
or the numeral encoded in 60-wpm Bandet code. 

mark or a space, the frequency of the 
oscillator will shift. An appropriate 
choice of Varactor type and bias levels 
will result in the generation of the de- 
sired frequency shift. 

On the hf bands, pure FSK and AFSK 
modulation of an SSB transmitter are 
the rule. If AFSK /SSB modulation is 

done correctly, it will be indistinguish- 
able from pure FSK at the receiver. 
Either mode requires the use of a com- 
munications receiver with a BFO. At vhf, 
AFSK modulation of an AM or FM trans- 
mitter is more common than pure FSK. 
This calls for the use of a vhf receiver 
capable of detecting the type of modula- 

TIME 
(MILLISECONDS) 

tion impressed upon the carrier at the 
transmitter. 

Various codes are used to transmit al- 
phanumeric characters via RTTY. The 
most popular is a five -level code, popu- 
larly known as Baudot. Another code 
employed in many commercial -com- 
munications and computer- interface 
teleprinter applications is eight -level 
ASCII. At the time this article is being 
written, the FCC has not yet approved 
the use of ASCII RTTY by radio ama- 
teurs. There is, however, great expecta- 
tion that the FCC will do so. Until then, 
amateur RTTY enthusiasts will continue 
to employ Baudot. The fact that many 

TABLE 1- BAUDOT CHARACTER SET AND BIT SEQUENCES 

Lower 
case 

A 
B 
C 
D 

Upper 
case 

Start 
hit Bit 1 

0 
1 

Bit 2 Bit 3 Bit 4 

o 

Bit 5 

Stop 
bit 

E 3 o 
F 
G 

1 

o 
H 0 o 

8 o o 
J 1 

K 
L 

M 
N 

) o 
o 
o 

0 

O 9 o 
P o o o 

Q 1 o 
R 4 o 
S Bell o 
T 5 o o 
U 
V 

7 

o 
o 

w 2 0 
X 

Y 

z 
6 o 

o 
Blank Non -printing o o 

Car. return Non -printing o 
Line feed Non- printing o o 

Space Non -printing o o 

Letters Non- printing 
Figures Non -printing 

Note: 1 - mark. 0 space. 
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INCREDIBLE. 

A POCKET CALCULATOR/STOPWATCH/ALARM CLOCK 
It's as small as a candy bar, and 

even thinner. 
Yet Casió s new Melody -80 corn - 

bines no fewer than nine separate time- 
keeping functions, the talents of a 
sophisticated electronic calculator, and 
entertains you with Beethoven. As well 
as your own immortal musical creation 

And you can he among the first to 
have one in your pocket, simply by- 
picking up your phone and ordering 
directly from The Sharper Image. 
A 2 -alarm alarm clock. 

As a start, this is likely to be the 
most useful home or travel timekeeper 
you've ever owned. 

With -.±15 seconds per month 
quartz accuracy, it displays hours, 
minutes and every second, plus the day 
of the week -in crisp, oversized liquid 
crystal digits. It also gives you a four 
tone chime on the hour, if desired. 

You press a but- 
ton, and there's the 
date. Incidentally, its 
calendar is pro- 
grammed to make 
automatic end -of- 
month adjustments 
for the next 120 
years. 

It gives 
you two in- 
dependent 
alarm systems; 
each of which may 
be set to signal you 

THAT MAKES 
the exact second -from 1 second to 24 hrs. 

Operating continuously, the Melody -80 
performs for up to 12 months without a 

it battery change (replacements are avail- 
able from any jeweler or camera store). 

s. 

MUSIC 

Full function stopwatch 
plus calculator. 

While remarkably compact, no 
sacrifices have been made for size. 

In stopwatch mode, the Melody -80 
times events to the nearest 1/10 second, 
up to 24 indicated hours (and beyond, 
with automatic startover). 

It tracks elapsed times, laps and time - 
outs, even 1 -2 finishes -a feat very few 
stopwatches can accomplish. 

The calculator solves your toughest 
figuring to 8 digits. Provides every calcu- 
lator key with its own musical note to re- 
mind you entries are being correctly made 

Mon lue We se, 

ALA-L-t ALAMI-] SO 

4,---- 
vaatrsro. LAP Data TOM 

CASIO 

While marvelously compact (4 -112" x 2 -1i4' x 5/16), the Melody -80 provides an ample 
amount of space between its keys, reducing the chance of making Incorrect entries. 
Shown approximately 3)4 actual size. 

AM or PM with either electronic beeps 
or 20 seconds of classical music. (Alarm 
1 plays Tarantella Napoletana; alarm 2, 
several bars of Beethoven's Für Elise.) 

You can also choose between 
melody or beep with its additional count- 
down timer, which can be set to go off at 

It works with plus and minus num- 
bers, square roots, percentages, dis- 
counts, mark -ups and more. Even solves 
mind boggling calendar calculations, 
like: "What day of the week falls en 
January 1, 1982 ?" 

And your calculations don't even 

interrupt clock or stopwatch functions. 
Ready, Maestro? 

As you must have figured out by 
now, the Melody -80 doesn't confine its 
genius to strictly serious business. 

By flicking the upper right -hand 
switch, you convert its calculator buttons 
into music keys, a full 11 note scale from 
AtoD. 

Entertain your friends with clean, 
synthesizer style sounds. Play anything 
from boogie to Bach. Tunes can even he 
amplified with a microphone and home 
stereo for surprisingly rich tones. 

Ready for an encore? Simply touch 
the n button and hear your creation 
repeated in a rapid, even rhythm. 
Applaud. Or get your money back. 

This new everything -in -one instru- 
ment is only $49.50. Which includes 
complete instructions, carrying case, 
desk -top stand, batteries, one -year manu- 
facturer's warranty and convenient serv- 
ice by mail, if needed. Plus, The Sharper 
Imagés own two -week return privilege. 

If it's not the most superb calculator 
you've ever seen, just send it hack as new 
for a complete and courteous refund, no 
questions asked. And we really mean it. 

ORDER NOW TOLL -FREE. 

For fastest delivery, credit card 
holders may use our toll -free ordering 
number. Or send check for $49.50 
plus $1.50 delivery. Add $2.97 tax in 
California. 

(800) 227 -3436 
In California (800) 622 -0733 

THE SHARPER IMAGE 
260 California St., Dept. CM- 049 
San Francisco, CA 94111 
(415) 788 -4747 
'x:979 1ThP Sharper image 
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commercial as well as amateur RTTY 
users have made large investments in 

Baudot -code equipment makes it most 
probable that this code will continue to 
be used for many years. The RTTY 
Reader has been designed to be corn - 
patible with both codes, ensuring that 
FCC approval of ASCII will not render it 

obsolete. 
Because Baudot is widely used, let's 

take a moment to see how it works. 
Each character transmitted in Baudot 
code is composed of a sequence of sev- 
en bits -a start bit, five data bits, and a 

stop bit. The start and stop bits are intro- 
duced to provide synchronization be- 
tween the transmitting and receiving 
equipment. The data bits define the ex- 
act character transmitted. When Baudot 
is sent at a rate of 60 wpm, all elements 
(bits) of the code have a duration of 22 
milliseconds, except the stop bit, which 
is 31 milliseconds long. Other common 
speeds, such as 67, 75, and 100 wpm, 
utilize correspondingly shorter bits. 

A graphical representation of the letter 
R or the numeral 4 encoded in 60 -wpm 
Baudot is shown in Fig. 1. This seven -bit 
word can be written as 0010101, where 
0 is a space and 1 a mark. The duration 
of the seven -bit sequence is 163 mil- 
liseconds. Note that there is no way to 
tell whether an R or a 4 is being trans- 
mitted because the seven -bit sequence 
is identical for each. To distinguish be- 
tween the two, the previous sequence of 
bits must be examined. If it was 
0110111, which is defined in Baudot 
code as a nonprinting "figures shift" 
character, the next bit sequence re- 
ceived (0010101) will be interpreted as a 

4. The teleprinter will remain in its "fig- 
ures" mode until the bit sequence 

Fiy. 2. Functional 
block diagram of 
the RTTY reader 

Must rates hou' 
received teletype 

signals a re converted 
into legible text. 

Photo of internal arrangement of author's prototype shoos 
vertical mounting of power-supply and display hoards. 

0111111, defined as "letters shift ", is re- 
ceived. Thereupon the teleprinter will re- 
turn to its "letters" mode. 

A standard Baudot keyboard has 31 

keys and a space bar, but can generate 
a set of 52 characters and five 
"housekeeping" functions. This is done 
by doubling the functions of certain keys 
using the "letters shift" and "figures 
shift" commands. Listed in Table I are 
the standard Baudot character set and 

EIGHT - 

CHARACTER 
MOVING 
DISPLAY 

corresponding bit sequences. The 
RTTY Reader can decode all of these 
characters except "Bell," a nonprinting 
command which activates an operator's 
signal inside a standard teleprinter. 

System Analysis. A block diagram of 
the RTTY Reader is shown in Fig. 2. Au- 
dio signals from the communications re- 

ceiver are applied to the input jack of the 
project. A limiter removes amplitude var - 

(Continued on page 46) 

2125-HZ 
MARK 
FILTER 

2295 HZ 
'PAGE 

FILTER 

NORMAL 
RECTIFIER/ NARROW 

2575 H7 
SPELLI 

MEDIUM 
FILTER/ 
SLICER 

o 
INVERTED FILIER 

WIDE 
BAUDOT 

LOGIC 1 

2975 -HZ 
SPACE 
FILTER LOGIC 0 

ASCII 

PROM 8- CHARACTER 
RAM 

ADDRESS 
COUNTER 

I BAUD RATEI 
CLOCK 

LETTERS/ 
NUMBERS 

SHIFT LOGIC 

DISPLAY 
CLOCK 
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no loose ends 
All-In-One: computer, floppy, I/0, 16K RAM. $1595* 

iiiiiisseimaftwommomik 
1 u 1. s 1 i1 

cps TM à1$ efcroprocesrors 

Usai 2.148XN: 

Meow 16a bytes ARA expandable to 48K 

Nspleys 25 lines by 81 &erecters 

Characters: 7 x 7 dot matrix, upper 1 louer case 

6raphics' 33 special graphics characters 

control (8 user -definable` 

Keyboard' 72 keys, 61 alpnanumaric a 12 function 

control (8 user-definable) 

Metric keypad' 12 keys 

Curler Addressing' reletl4s 1 direct for full cursor control 

(dit Footles: Inset or Witt char.ete or line 

11Msi Normal and rives. by o ,mote for h10110ting - 

- .. 

s , s... ..v,. 

New Heathkit® H89 
All -In -One Computer 
Heath takes the risk out of selecting a 

balanced computer system. Now, video 
terminal, floppy, keyboard and 8 -bit 
computer are brought together in one 
self- contained, compact unit. Nothing 
hangs out. 

Two Z80's 
The personal computer has never been 
simpler. Or smarter. Two Z80 microproc- 
essors mean terminal never shares pow- 
er with computer, as do most desk -top 
units. So this terminal is capable of a 

multitude of high -speed functions, all 
controllable by keyboard or software. 
"$1195 without floppy. Mail order kit price, F.O.B. 

without notice. 

102K bytes storage 
Built -in floppy disk system gives you -ast 
access to programs and data. Each 51/4 - 
inch diskette has more than 102K bytes 
of storage area, enough to hold entire 
files. The All -In -One comes with 16K 
RAM, expandable to 48K. 

Hundreds of uses at 
home or work 
The All -In -One Computer runs programs 
written in MICROSOFT" BASIC and 
ASSEMBLER Languages. And it accepts all 
current software written for the popular 
Heathkit H8 computer. You can choose 
from scores of practical programs for 
home and business. 

.Learn by building 
What better way to learn about comput- 
ers than to build one yourself? The All - 
In -One is available in easy -to -build kit 
form, as well as completely assembled. 
Like all Heath electronic kits, it comes to 
you with its own easy -to- follow assem- 
bly manual and a nationwide network of 
service centers to assure smooth sailing. 

FREE CATALOG 
Heathkit 

r 

For complete details on the 
Heathkit H89 All -In -One 
Computer and nearly 400 
other electronic kits for your 
home, work or pleasure, send 
today for the latest Heathkit 
Catalog of values. 

Benton Harbor, Ml. Also available at Heathkit Electronic Centers at slightly higher prices. Prices subject to change 

Heathkit` 
HEATH COMPANY, DEPT. 010 -590 BENTON HARBOR, MI 49022 

CIRCLE NO. 5 ON FREE INFORMATION CARD 
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Here is a selection of useful products that are 
suited for your own use or for gift -giving. 

A. NIGHT WRITER ball point pen. A great idea...a 
battery powered light is part of this pen. and it clicks 

on when the cap is put on the back end of the pen. 
Perfect for lectures. late night writing. etc. Complete 
with extra battery and cartridge. #62099 $7.95 (.90)t 

B. WRINKLES AWAY the compact hand steamer for 
quick touch -ups. Steams away wrinkles from all wearing 
apparel in just 3 minutes. Weighs only 15 oz.. 9'." high. 
Simply add tap water and steam away. Operates on AC. 

462222 $16.95 (1.80) 

C. CURRENT CONVERTERS. An excellent set that will 
take you traveling with confidence. Set includes a 50 

watt converter, a 1600 watt converter and 4 adapter 
plugs. All packed in a convenient travel case. 

#24487 $32.95 (1.95)t 
D. PORTA -VAULT drawer safe. Fill it with valuables. 

then slip it in a drawer. One steel flap locks on top, the 
second one springs up and jams against the top of the 

drawer. Only the right combination will release it. All 
steel construction. #62495 $49.95 (3.60)t 

E. THE KWIK -STAMP... really great 
for marking a return address or identi- 
fication. Just press down and a clear 

three -line imprint appears. And the 
ink is self- contained so the need for 

an ink pad is eliminated. Over 50,000 
impressions without re- inking. 

#24306 $7.95 (.95)* 
F ATTACHE /OVERNIGHT CASE. 

A superb idea! This case has two 
separate sections. By day. half of it 

functions as an attache. By night. the 
other side opens to hold an extra 

shirt. socks -overnight necessities. 
All excellent leather with brass trim. 

17 x 13 x 5. #19847 $189.95 (4.35) 
G. NO MISTAKING YOUR WEIGHT! 

This computerized scale is all elec- 
tronic ... and shows an accurate weight 
in the form of a large red LED readout. 
All solid state, operates for about one 

year on 5 penlight batteries. Digital 
readout in pounds or kilos. 

#66242 $59.95 (3.15)t 

H. TRAVEL SIZE CLOCK RADIO by Aimor. 
Really great for waking to music even when 

you re away from home! And it also gives you the 
luxury of a radio in your hotel room! Folds to only 
4" x 7" x 11/2' operates on batteries, features AM 

and FM frequencies. #79246 $69.95 (2.85)t 

Call Toll Free 
800 -558 -8990 

In Wisc. call: 
H (414) 352 -9020 

Allow additional delivery time tWarranty available. 
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I. A PORTABLE PRINT -OUT 
CALCULATOR. Use the LED 
display or display and tape. 
Standard adding machine 
paper. 10 cigit display, 4 -key 
memory, percent 
key. Opera- les on batteries or 
AC. (Adapter is included.) 
440339 S£4.95 (3.10)t 
J. PHONE INDEX.Batlery 
operated...so you just press 
the letter . The index 
spins and slops on that letter 
to reveal your collection of 
numbers. 
419054 $2c.95 (2.80)t 

K. AUTOMATIC PHOIIJE DIALER/ 
CALCULATOR. It a computer that 
remembers and dials any of 32 different 
telephone numbers at a touch, 
redials, speeds emercency calls, and i- s 

a desk -top calculator. 
424114 $199.95 (3.40_ - 
L. STERLING MONE' CLIP is a repro- 
duction of your own blsiness card in 
miniaturization. Sorry, embossed or 
debossed logos will not 
reproduce. 2 ' x 
Please send card. 417513 $34.95 (1.551* 

M. CALCULATOR /CASSETTE 
COMBINATION. 8 digit LCD readcut, 
4 function memory, dic-ation, recording 
and playing. Uses tiny micro -cassettes. 
424205 $79.95 (2.80)- 

PRODUCT GALLERY 
SENO ORDERS TO 

Giftmaster, Dept. GE It 
P.O. Box 1692 
3825 W. Green Tree Rd 
Milwaukee. WI 53209 

Allow 3 -4 weeks 
for delivery. 

Call Toll Free 
800 -558 -8990 

Faint Name 

Address 

CO_ 
Stele- 

ITEM NO. OTY. 

Apt a 

DESCRIPTION 

Zip 

UNIT COST TOTAL 

CHECK METHOD DF PAYMENT 
H Diners Club Master Charge Sub Total S 

' American Express Visa Add appropnate sales lax S 

tor your state. 
TOTAL 5 Make check payable to .ìlttmas er, Inc. 

Credit card orders wiiout yo rr signature and expiration date cannot 1s processed. 

Credit Card No. 
Exp. Date month year 

Telephone No ( 

Signature 
C E t t 
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(Continued from page 42) 

iations from the audio signal to enhance 
the reliability of demodulation. Next, a 

bank of active bandpass filters sepa- 
rates the mark and space frequencies 

from any other unwanted audio signals 
present at the output of the receiver. 
Narrow, medium or wide shift is selected 
by means of a switch that taps the out- 

put of the active bandpass filter whose 
center frequency corresponds to the ap- 
propriate space frequency. The mark 
frequency remains the same no matter 

RC VR 
JI 

AUX 
J2 

R3 
I 2 

+5V 

C4 
05 
yF 

+5V 01 \ MILEDI 
MARK) 

ML 
R12 

2.2 K 

RII C13 
220K .OIpF 

RIO 
4 OK /"¡Ci6 

D5! F 

8 

RI9 
2.2K 

R7 
47011 0 
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+ 

4 
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+ 

C12 
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IK 

9 
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10 
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15 
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1 

2 8 13 3 
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2I 

16 
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20 

R 
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IK 

R 
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IK 

45 
1K 

R 
46 
IK 

IC12 

+5V 

12 I I 

+5V 

61 I 

41 I 

--- 
5 

14 

C5 
yF 

-M4WJv- 
R5 

68011 

te 

14 n 12 13 

ICI3 

+5V 

8 8 

14 13 12 

I016 

©© ©6©11111ilii 
+5V 

o 
.058F 

46 POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


which shift is selected by the switch. 
In the next functional block, the select- 

ed space and mark signals are rectified 
and filtered into dc levels. This block 

also contains a "slicer" which decides 
whether the RTTY signal is in the mark 
or space mode at any given instant. If it 

decides that a space is being received, it 

generates a TTL- compatible logic O. If 

the slicer decides that a mark is being 
received, a TTL- compatible logic 1 ap- 
pears at the output of this stage. 

R6 
47 

C6/ 
SV H 

C 
053F 

- 12v 

38 

37 

2 I 

C19 
.053F 

34 

5V 

2 8 

IC6A 
+ 

+ 5V 

- -5V 

CIO 
.059F 

20 

CII 
14 -= 

13 1100. 

I 

10 

INVERTED 

17 

/NORMAL 

S3 

ICI 

7 121 11 10 

I I 5 

CB +5V 
.05kF 

9 
9 141 10 

C9 
129F 

IC2 

+5V 
4 R22 

270!1 

+ 5V 

J 

IC7 

C32 
05pF +SV 
5 

8 

3 

4 

+5V 

2 2 K 

N 
D3 

N° 

C21 
.05pF 

FS4 
L T RS 

5 

5V 

RI4 
270n 

rwrvV, 

C15 .05pFT 

+ 5V 
R33 
47K 

03 

IC18 

2 

2 

5 

012 

C31 
OIpF 

C34 SA 
.OSpF ASCII 

OFF 
*60 WPM 

Raz 
100K 

100 WPM, yPM 
75 t PM 

SB. . SC. . . .SD SE 

R48 
OK 27K 47K 56K 56K 

536 
47K 

TP30-4, 

+ 5V 

538 
20K 20Kf50Kr 50K 50K 

IC 4 

2 

Fig. 3. Schematic diagram oj' the .ma.in 
decodi tog circuit in the RTTY Reader. 
Parts List for the circuit and ordering 
information for components are on next page. 
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CI .C2,C4,C6,C8 ,C 10,C 11,C 12,C 15 ,C 16, 
C 19,C21,C25,C27 through C30, C32 
through C34- 0,05 -1F disc ceramic 

C3- 33 -p,F, 6 -volt tantalum capacitor 
C5 -1 -1.1,F, 6 -volt tantalum capacitor 
C7,C9- 12 -pF, disc ceramic capacitor 
C 1 3,C3,C1 4,C 17,C 18,C20,C22,C23,C24,C26, 

C31-- 0,01 -µF Mylar capacitor 
DI through D12-1N914 or 1N4148 diode 
ICI -TMS601 I or TR 1602B UART 
IC2 -74121 monostable multivibrator 
IC3 -7414 hex inverting Schmitt trigger 
IC4 -LM301 op amp 
105 -7410 triple 3 -input NAND gate 
IC6,IC9,IC10- MC1458 dual op amp 
IC7 -74157 multiplexer 
IC8 -7400 quad 2 -input NAND gate. 
ICI 1,IC 12- 7489 64 -bit RAM 
ICI 3.1C16 -74161 or 9316 4 -bit counter 
IC14 -555 timer 
IC15 -7402 quad 2 -input NOR gate 
IC17 -1702A PROM 
IC I8 -7483 4 -bit binary adder 
IC 19 -7485 4 -bit magnitude comparator 
J 1, J2 -Phono jack 
LED , LED2- Light- emitting diode 

In pure FSK or AFSK /SSB communi- 
cations on the shortwave bands, wheth- 
er the mark frequency is higher or lower 
than the space frequency is determined 
by the communications receiver, which 
can be operated in either the USB or 

+8v 

ill1 

R12,R9, 
RI,R4=1K 

I I 

l 

i 

PARTS LIST (Fig. 3) 

Following are 1/4-watt, 10% resistors unless 
otherwise specified: 

R I ,R48- 10,000 ohms 
R2,R8 ,R 13,R23,R29 -47 ohms 
R3,R40 through R46 -1000 ohms 
R4-560 ohms 
R5-680 ohms 
R6,R36,R50- 47,000 ohms 
R7,R32 --470 ohms 
R9,R I6,R25,R3l- 100 -ohm, pc -mount trim- 

mer potentiometer 
R 10,826- 470,000 ohms 
R 1 I ,R30- 220,000 ohms 
R I 2,R 17 through R20,R28 -2200 ohms 
R 14,R22 -270 ohms 
R I5,R24- 150,000 ohms 
R21 ,R27- 270,000 ohms 
R33- 47,000 ohms 
R 34,R 37-20,000-ohm , pc -mount trimmer 

potentiometer 
R35 ,R38,R39-50,000-ohm , pc -mount trim- 

mer potentiometer 
R47- 100,000 ohms 
R49- 27,000 ohms 
R51 ,R52- 56,000 ohms 
Q 1,Q2- 2N2222 or 2N3904 npn transistor 

LSB mode. Obviously, in an AFSK /SSB 
system, this choice also depends on 
which sideband the transmitter is emit- 
ting. Most hams have settled on a stand- 
ardized sideband for the particular ama- 
teur band being used. However, com- 

Q3- 2N4304 n- channel JFET 
ZI- 1N5232 5.6 -volt zener 
Misc.- Primed circuit board; IC sockets; 

pushbutton switch; 6- position. 2 -pole 
switch; 3- position, 2 -pole slide switch; spdt 
slide switch; suitable enclosure; LED hold- 
ers; pc standot insulators; control knob; 
machine hardware; hookup wire; etc. 

Note -The following are available from Mi- 
crocraft Corp., P.O. Box 513, Thiensville, 
WI 53092: complete kit of parts (No. 
RRK -l) including ICs, sockets, pc boards, 
all displays and prepunched and lettered en- 
closure at $189.95 plus $3.50 handling and 
shipping within continental U.S. Also avail- 
able separately are: set of three pc boards 
(main, display, and power supply) (No. 
RB- I) at $24.00; programmed 1702A ROM 
(No. RPROM -1) at $10.00; one dual char- 
acter IEE 3785R LED display (No. DSP -1) 
at $9.00; alignment cassette tape (No. 
RRT -1) at $7.00. On last four items, add 
$1.50 shipping and handling within conti- 
nental U.S. Wisconsin residents, add 4% 
sales tax. 

merciai stations and some hams have 
not. It is important to realize that inver- 
sion of the signal can be accomplished 
by switching the receiver to the alternate 
sideband mode and retuning. For con- 
venience, the RTTY Reader contains a 

PARTS LIST (Fig. 4) 

C I .C2 0.05 -µF disc ceramic capacitor 1/4 -watt, 10% resistor 
DIS I through DIS4 -IEE 3785R dual al- 

phanumeric LED display 
R2,R3,R6,R7,R 10,R I I ,R 14,R 15 -27 -ohm. 

1 -watt, IO'7I resistor 
IC I -7549I or ITT491 MOS -to -LED dis- Misc. -- Printed circuit hoard, Molex Solder - 

R3,R2, 
RIORIi=27f1 

,1C4 
play driver 

IC2.1C3 74145 BCD decimal de- 
cons for displays, IC sockets. red bezel for 
displays. -7445 or -to- 

coder /driver 
etc. 

Note: See Parts I,ist for Fig. 3 for kit informa- 

10 R 1 .R4,R5,R8,R9,R 12,R 13,R 16 -1(x10 -ohm, tion. 

12 
DIS I DIS 2 DIS 3 DIS 4 

ICI e I 

75491 6 3 

13 4 

CI 

4 
14 

2 

17 

e 

9 

13 
IC4 

75491 3 

10 

R8,R5 
R13,R16=IK 

.05yFI 

2 

+8V 

H-O+8V 
J-OGND 
K-0-1-5V 

18 

21 15 5 

1 

9 

R15,514 

R6,R7=27I1 

z 

V 

8 10 21 15 5 8 10 

IC2 
7445 

6 

8 

15 141 131 ,21 

I 4 3 2 

I03 
7445 

15114 13 12 

1 II 
1 

Fig. 4. Schematic diagram 
of the displa -y cì rcrlit. 
Letters on incoming lines 
correspond to similar 
points in Fig. 3. 
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APPLIED 

SCIENTISTS 
PHYSICISTS 

CHEMISTS 
ENGINEERS 

PRACTICE PATENT LAW BEFORE THE 

U.S. PATENT OFFICE AS A PATENT AGENT 
WITHOUT GOING TO LAW SCHOOL 

ENGINEERS 

CHEMISTS 
PHYSICISTS 

APPLIED 

SCIENTISTS 

Now you can couple science or technology to a challenging, responsible profession in patent law, without being a lawyer. A Patent Agent is licensed by the 
U. S. Patent and Trademark Office to represent inventors and perform all of the functions of a patent lawyer in the writing and obtaining of patents. Your work 
as a Patent Agent can be in addition to or in lieu of your current professional pursuits. It can increase your income, multiply your employment options and 
permit you to obtain patents on your own inventions. 

A HIDDEN, LUCRATIVE OPPORTUNITY: 
PATENT LAW PRACTICE 

Scientific or engineering training is a legal as well 
as practical requirement for patent practitioners in 

obtaining effective patent protection. Although not 
widely known, engineers and physical scientists 
need not go to law school to be licensed and to 
practice as Patent Agents. The U.S. Supreme Court 
has held that, in representing client- inventors before 
the U.S. Patent Office, Patent Agents may practice 
patent law in any state of the United States. Virtually 
all the work done in obtaining a patent is in writing 
and by mail. 

To become a Patent Agent, you must pass the 
one -day, six -hour examination in patent law given 
by the U. S. Patent Office. Currently the examination 
is given by the Civil Service once a year, in October. 
in federal buildings in all major cities of the United 
States. Even technically trained lawyers are re- 
quired to pass this examination in order to practice 
before the U. S. Patent Office. In such practice, 
Patent Agents and patent lawyers are the legal 
equivalents of each other and do exactly the same 
work. 

Any U.S. resident with a degree in any field of 
engineering, chemistry, physics or applied science 
may apply to take the Patent Agent's Examination. 
Write to Clerk of the Committee on Enrollment. U.S. 
Patent and Trademark Office. Washington, D.C. 
20231, for Examination application forms or for the 
Patent Office document "General Requirements for 
Admission to the Examination for Registration ". 

Demand for competent patent practitioners is at 
an historic high and the relative supply at an all time 
low (mainly because engineers and physical scien- 
tists are simply not aware of their eligibility). The 
director of the General Motors Patent Department 
observed recently: 

Are we doomed to a chronic shortage of 
capable persons to prepare patent ap- 
plications? Do we face a time when the 
patent system will be made ineffective .. . 

by the sheer impossibility of getting suf- 
ficient manpower to do the basic task of 
preparing applications? I shall not attempt 
to make predictions - but the questions 
are not idle and they do warrant thought. 

Corporations and patent law firms employ and are 
constantly seeking Patent Agents. New York has 
ruled that Patent Agents may be listed as such in the 
letterheads of law firms. Moreover. establishing a 

patent practice on your own has a higher probability 
of success than ever before. The Supreme Court of 

the United States held recently that lawyers may 
advertise the nature of their services and fees. Pat- 
ent Agents are subject to the same rules as law- 
yers. Since that Supreme Court decision, a place 
in the sun is possible for the capable but less well 
known professional. But, how can you become 
trained in patent law? 

THE KEY TO LEARNING PATENT LAW 
The method for thoroughly learning patent law is 

study of the treatise. PATENT PREPARATION & 
PROSECUTION PRACTICE. It is a six -volume, 
self- training treatise of over 1400 pages in 26 
chapters filled with text, hypotheticals, forms and 
practical instruction. A seventh. 225 -page com- 
panion volume of questions and answers is in- 
cluded. which covers the material of the six vol- 
umes. This is NOT a correspondence course. It IS a 

complete, self- contained training program. all in 

your hands at one time It is designed to give step - 
by -step, incremental self- instruction to engineers 
and physical scientists who have absolutely no prior 
legal knowledge at all. At each point in the Treatise. 

every concept needed to understand the exposition 
either has already been explained or is explained 
then and there. 

Most important, you can study at home, in your 
spare time and at your pace No need to spend 
$10,000 and three years on law school (in fact. the 
requisite instruction is simply not available in any 
law school in the country). No need to give up your 
job or change your routine in the process. The more 
technological experience you have, the more effec- 
tive you will be in securing patents for your own 
inventions and those of your clients. 

PATENT PREPARATION & PROSECUTION 
PRACTICE (at the price of $450) is the ultimate for 
learning to be a patent practitioner. It distills 26 

years of practice and 15 years of teaching by 
Dr. Irving Kayton, Professor of Law and Director of 

the Patent Law Program at The George Washington 
University in Washington. D.C. Professor Kayton 
spent eight years designing the Treatise and two 
years editing and co- authoring it with six coauthors. 
His coauthors are partners in leading patent law 
firms throughout the United States. Professor 
Kayton and his coauthors prepare annual or bien- 
nial replacement -sheet supplements to the 
Treatise, as new developments occur in patent law 
and practice. The supplements will be available for 
purchase at a reasonable price by Treatise owners. 
With such supplements. the Treatise may be main- 
tained as a daily working guide and reference for a 

lifetime of use. 
Professor Kayton is the only full -time professor of 

patent law in the United States. He has trained or 
taught more than 2,000 of the approximately 8.000 
active patent practitioners in the United States. The 
Treatise is what he uses to teach both lawyers and 
engineers to become patent practitioners. Neither it 
nor anything like it is available anywhere else. As- 
siduous, step -by -step study of the Treatise can give 
mastery of its contents to anyone intelligent enough 
to have earned a degree in engineering or one of the 
physical sciences. Mastery of its contents 
guarantees passing the Patent Agent's exami- 
nation. Many hundreds of people have done so. 

However. if you are not sure that you wish to 
purchase the Treatise to prepare for patent practice. 
we offer two other publications. One of them, Kayton 
on Patents. provides information about basics of 

patent practice. (Both of the publications, described 
below, will be sent free of charge to anyone who 
purchases the Treatise.) 

1. KAYTON ON PATENTS. $25, is a poor -boy 
(but attractive) soft cover reprint of Volume I of the 
Treatise (Chapters 1 -5). which can be slipped into 
your pocket or briefcase. It includes the Questions 
and Answers for Chapter 4. on the requirement for 
novelty of the invention (taken from Volume VII of 

the Treatise). You will learn quickly from it what the 
practice of patent law is like and also the basics of 

tul 
; o 
; IA :11 

the subject. Use of the text and questions and 
answers will enable you to judge the effectiveness 
(and readability) of the Treatise as a teaching device 
and also your aptitude for this profession. 

2. SEARCHING THE PRIOR ART FOR 
PATENTABILITY. $20, is a 225 -page, soft cover 
publication that gives both an overview and a de- 
tailed analysis of the procedure for searching the 
prior art in the Patent Office. Prior art searching is 
necessary to determine if an invention is patentable. 
The publication includes material originally pub- 
lished in 1966 by the U. S. Patent Office. which is no 
longer in print elsewhere (but completely effective 
today) and which has been republished by PRI. 
Searching wig be sold only to purchasers of Kayton 
on Patents, because searching for patentability can 
only be done properly with mastery of Chapters 4 

and 5, which deal with the novelty and nonobvious- 
ness of the invention 
LEARN MORE ABOUT A PATENT CAREER 

Moreover, to anyone whose purchases Kayton on 
Patents (or the Treatise). we extend an invitation to 
attend an evening lecture and question- and -answer 
period by Professor Kayton. The lecture will be held 
in each of New York, Los Angeles, Chicago and 
Washington, D.C. during the period between No- 
vember 1 and December 15, 1979, at a time and 
specific location to be announced. At the lecture. 
Professor Kayton will give a description of the role 
and nature of the work of patent agents and of the 
techniques advisable when seeking employment or 
establishing a practice in the patent field. If you wish 
an admission ticket to one of such lectures. so indi- 
cate on the Order Form below. 

To order our publications, use the Order Form 
below, and mail it (with your check or money order) 
to: 

Patent Resources Institute. Inc. 
2011 Eye Street, N.W.. Suite 301 
Washington, D.C. 20006 

Payment must accompany each order; postage, 
handling and insurance are free. Shipment is by 
United Parcel Service. The prices are good only in 

the continental limits of the United States. District of 

Columbia residents. add 5% sales tax. 

Patent practice is for me. Send me the 7- volume Treatise, Patent Preparation & Prosecution Practice. 
at a cost of $450. Kayton on Patents and Searching the Prior Art for Patentability will be sent to me free of 

charge. 
I'm interested, but unsure if patent practice is for me. Send me Kayton on Patents, at a cost of $25. 
Send me Searching the Prior Art for Patentability, at a cost of $20 (available only if I am purchasing 
Kayton on Patents). 
Send me an admission ticket. showing location, time and date. for Professor Kayton's lecture on patent 
practice. to be held in New York: Los Angeles; Chicago; Washington, D.C. (ticket available only 
if I am purchasing the Treatise or Kayton on Patents). F 

Enclosed is my check, payable to Patent Resources Institute, Inc.. in the amount of $ 

Mail to: Patent Resources Institute. Inc. 2011 Eye St., N.W.. Suite 301, Washington. D.C. 20006 

NAME 

STREET ADDRESS (no P.O. Box) 

CITY STATE ZIP 
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ASCII 

Z2 
IN756 
OR IN5237 

Fig. ii. Schematic diagram of a power supply that 
cam furnish all voltage$ required by the RTTY Reader. 

PARTS LIST (Fig. 5) 

C I ,('2 -- 22(Ní -p.F, 16 -volt upright electrolytic 
C3- 1000-µF, 10-volt upright electrolytic 
C4-- I (XX) -p.F, 16 -volt upright electrolytic 
C5,C6 l00 -p F. 25 -volt upright electrolytic 
DI.D2- 1N4001 diode 
hI I- ampere, fast -blow fuse 
Q I - -TIP) I A npn transistor 
R I-68 -ohm, 1 -watt, 10% resistor 
R-'- 18 -ohm, 1/2-watt, Il)9; resistor 
R3-100-ohm. 1/2-watt, l(l resistor 

NORMAL /INVERT switch located at the 
output of the slicer which accomplishes 
this inversion independently of the com- 
munications receiver. 

The output of the slicer is applied to a 
UART (Universal Asynchronous Receiv- 
er /Transmitter). This chip accepts serial 
data from the slicer and converts it to 
parallel form. The speed at which the 
UART operates is governed by a baud - 
rate clock, whose frequency of oscilla- 
tion is governed by a rotary switch. This 
switch has positions for 60 -, 67 -, 75- and 
100 -wpm Baudot and 110 -baud ASCII. 
The UART device can handle five- or 
eight -bit serial data with equal facility, so 
switching between Baudot code and 
ASCII is a simple matter. 

Parallel data generated by the UART 
is converted into a special 8 -bit code for 
display purposes. This code is continu- 
ously sampled and deposited in an 
eight- character random -access memo- 
ry. (The code comprises 64 characters 
for the Baudot code and 64 characters 
for ASCII.) As more data is received and 
converted into this special code, the 
code characters deposited in the RAM 
are read out and applied to a programm- 
able read -only memory. The PROM 

RFCT I I -ampere. 50 -PI V modular bridge 
rectifier 

TI 12.6 -volt. 2- ampere, center- tapped trans- 
former (St ancor PR 130 or similar) 

Misc.-Printed circuit hoard, pc -mount heat 
sink for Q fuse -holder clips, line cord and 
strain relief, hookup wire. machine hard- 
ware, etc. 

Note: See Parts List for Fig. 3 for kit informa- 
tion. 

converts the coded characters into a 
form compatible with the eight- character 
moving display. 

About the Circuit. The main RTTY 
Reader circuit is shown schematically in 
Fig. 3. Audio signals are applied to jack 
J1 or J2 and routed to an active limiter 
composed of op amp 1C4 and its as- 
sociated components. Amplitude -limited 
signals from IC4 are applied to the in- 
puts of four active bandpass filters. 
These filters are designed around op 
amps 1C9 and IC10. Active filter IC9A is 
tuned to the mark frequency, 2125 Hz. 
Filters IC9B, IC10A, and 1C108 are 
tuned to the space frequencies of 2295, 
2575, and 2975 Hz, respectively. Tuning 
indicators LED1 and LED2 are con- 
trolled by transistors 01 and 02, respec- 
tively. These transistors receive base 
drive from the outputs of the mark filter 
and the selected space filter. They 
cause the LEDs to glow when the active 
filters are passing mark and space sig- 
nals, providing a visual indication of pro- 
per RTTY reception. 

The filter output signals are also ap- 
plied to diode bridges D4 through D7 
and D8 through 011, which rectify them. 

Rectified signals are applied to low -pass 
filter R6C6 via IC6B. Open -loop op amp 
IC6A converts the filtered dc levels into 
TTL- compatible signals for processing 
by the rest of the RTTY Reader circuit. A 
logic 0 at the output of IC6A corre- 
sponds to the reception of a mark fre- 
quency, a logic 1 to the reception of the 
appropriate space frequency. 

Logic levels generated by IC6A are in- 
verted by IC3F. If switch S3 is in its NOR- 

MAL position, the output of IC3F is rout- 
ed directly to UART IC1. If the switch is 
placed in its INVERTED position, the out- 
put of IC3F is inverted by IC3E, which in 

turn supplies serial data to the UART. 
The UART converts the serial data 

presented to its input into five- or eight - 
level parallel form. Its operation is gov- 
erned by baud clock IC14, a 555 timer 
functioning as an astable multivibrator. 
The frequency of oscillation of the 555 is 

determined by the setting of Si. 
ASCII code is loaded directly into the 

RAM composed of IC11 and IC12. Bau- 
dol code is processed by the logic net- 
work IC51C8 to detect letters /figures 
shifts. Pushbutton switch S4 allows the 
user to manually reset the network back 
into its letters mode. An additional bit (at 
pin 10 of RAM /C11) is added to the data 
loaded into the RAM to create the spe- 
cial code that PROM 1C17 recognizes. 
The PROM, its associated address 
counters IC13 and IC16, and display os- 
cillator IC3D provide the necessary sig- 
nals for the multiplexed LED display. 

The display circuit is shown schemati- 
cally in Fig. 4. Four dual- character, 14- 
segment IEE 3785R LED readouts are 
employed to display eight alphanumeric 
characters at a time. The displays are 
driven by IC1 through IC4. This circuit 
has been designed to provide a moving - 
character type of display which in- 
troduces new characters at the right- 
most position and moves each of the ex- 
isting characters to the left, one position 
at a time, as additional characters are 
received. 

Power requirements for the RTTY 
Reader are 750 mA at +5 volts, 100 mA 
at +8 volts, 20 mA at -8.2 volts, and 10 
mA at -12 volts. The supply shown 
schematically in Fig. 5 satisfies these re- 
quirements. Only the +8 -volt output, 
which feeds the displays, is not 
regulated. 

Part Two of this article, which will ap- 
pear next month, describes how to as- 
semble, align, and use the project. Pro- 
gramming instructions for IC17 will be 
included. 
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DSI HAS DONE IT AGAIN 
QUIK -KIT IIa 

WITH 10 MHz PROPORTIONAL OVEN TIME BASE 
DC- BATT -AC (W -AC9) 

95°/o Factory Assembled 

External 10 MHz Input 

External 10 MHz Output 
1000/0 Factory Tested 

.2 PPM 10° to 
40° C Accuracy 

9 Digits .5 Inch LED's 

0.1 HZ Resolution 

Auto Zero Blanking 

$14995 
MODEL 5600A KIT 

FHLUULNCY CUUN I Llt 

WHY BUY A 5600A: Because 95% of the assembly is completed by DSI 
and you are only one hour away from solving all those difficult bench 
problems, from setting the frequency of a audio signal to within 1/10 of a 
HZ, to checking the frequency of a 486 MHZ mobile radio. Whether you 
are servicing a VTR, trouble shooting a PLL circuit, the 5600A is the right 
counter with accuracy that will meet any FCC land mobile, broad- 
cast, or telecommunications requirements. On the bench or in the field 
the 5600A will do the job you need. The 5600A includes a self contained 
battery holder providing instant portability or we offer a 10 hour recharge- 
able battery pack option. Other options include a audio multiplier which 
allows you to resolve a 1/1000 of a HZ signal and finally a 25db pream- 
plifier with an adjustable attenuator making the 5600A perfect for 
communications, TV servicing, industrial testing or meeting your OSO 
on the correct frequency every time. 

FACTS ARE FACTS: With the introduction of the 5600A. The sun has set 
on the competition. This may sound like a bold statement on the part of 
DSI BUT FACTS ARE FACTS. No counter manufacturer except DSI 
offers a Full Range 50 HZ to 600 MHZ counter with -9 Digits - 0.1 HZ 
resolution - .2 PPM 10° to 40 ° C proportional oven - RF pre -amp - 
600 MHZ prescaler - three selectable gate times - oven ready, standby 
and gate time indicator lights as standard features - For only $149.95 kit 
and $179 -95 factory wired. In fact the competition doesn't even come 
close unless you consider $200.00 to $800.00 close. With DSI having the 
best price to quality features ratio in the industry, no wonder we've 
become :ne of the world's largest manufacturers of high quality fre- 
quency counter instrumentation. 

FOR INFORMATION - DEALER LOCATION - ORDERS - OEM 
* 800- 854 -2049 CALIFORNIA RESIDENTS CALL 800 -542 -6253 

Model Price Frequency 
Range 

Accuracy 
Over 

Temperature 

SensiÑIy Number 
of 

Readouts 

RN* 
of 

Readouts 
Power 

Requirements 
Size 

H W D 
@ 

100Hz -25MHz 
@ 

50- 250MHz 
@ 

250- 450MHz 

5600A -K $149.95 50Hz- 600MHz Proportional Oven 10MV 10MV 50M 9 .5 Inch '115 VAC or 31/4" x 91" x 9" 

5600A -W $179.95 .2 PPM 10 ° -40 °C 8.2 -14.5 VDC 

3550 99.95 50Hz- 550MHz TCXO 25MV 25MV 75M 8 .5 Inch '115 VAC or 2 /," x 8" x 5" 

1 PPM 17 ° -40 °C 8.2 -14.5 VDC 

500HH $149.95 50Hz- 550MHz TCXO 25MV 20MV 75M 8 4 Inch 115 VAC or 1" x 31/2" x 53/4" 

1 PPM 17 ° -40 °C 8.2 -14.5 VDC 

or NICAD PAK. 

5600A wired factory burned in 1 year limited warranty 5600A kit 90 day limited war anty 
Prices and/or specifications subiect to change without notice or obligation. 

ODEL 3550K 

3550 OWNERS 
You can add the 
35P.2 .22 PPM 
10° to 40° C 

proportional oven 
to your 

existing 3550 

T101 Ant $3.95 
AC -9 AC Adaptor 7.95 
35P.2 29.95 
Factory Installed 49.95 

With AC -9 Adaptor. 

AMERICAN 
viRA 

5600A Kit 
5600A Wired 
AC -9 AC Adaptor 
T600 BNC Ant. 

BUILT -IN OPTIONS 
BÁ56 Rechargeable 
10 Hr. Bat. Pack 
AM56 Audio Multiplier 
.001Hz Resolution 
PA56 25dB Preamplifier 
with Attenuator 

$149.95 
179.95 

7.95 
7.95 

29.95 

34.95 

59.95 

EJPRE 5 

DSI INSTRUMENTS, 
9550 Chesapeake 
San Diego, 

TERMS: MC - VISA - AE 
Please add 10% to a maximum 
and insurance. Orders outside 
$20.00 additional to cover 
add 6% Sales Tax.. . 

INC. 
Drive #201 

92123 

M.O. - COD in U S Funds. 
00 for shipping, handling 

& Canada, please add 
California residents 

California 

- Check - 

of $10 
of USA 

air shipment. 
. 

CIRCLE NO. 21 ON FREE INFORMATION CARO 

www.americanradiohistory.com

www.americanradiohistory.com


I've finally found a persona11t'snotsurPrising p that professionals 

computer I i es ect. ge,t excited about the Compucolor II. 
It s a totally -integrated 8080A system 

Compucolor I with full color graphics display, built -in 51K 
mini -disk drive, and the best cost performance 

ratio available in a personal computer. 
The complete system is only $ 1595 *And that price includes 8K user RAM, RS -232C 

compatibility and random access file capabilities. 
Our 8 foreground and background colors will boost your comprehension, while 

introducing you to an exciting new dimension in BASIC programming. The vector graphics 
have 16,484 individually- accessible plot blocks. And the 13" diagonal measure screen gives 
you 32 lines of 64 ASCII characters. You also have the flexibility that comes with 16K 
Extended Disk BASIC ROM. 

Compucolor II offers a number of other options and accessories, like a second disk 
drive and expanded keyboard, as well as expandability to 32K of user RAM. Of course we also 
have a whole library of low -cost Sof- Diskim programs, including an assembler and text editor. 

Visit your nearest computer store for details. And 
while you're there, do some comparison testing. With all 
due respect to the others, once you see it, you'll be sold on 
the Compucolor II. 

eli 

Name 

Unretouched pho 
*U.S. Domestic Price 

Street 

City State Zip 

Send me the name of my nearest Compucolor Dealer 
Please tell me more about the Compucolor 11. 

I'd like additional software information. 
Mail to: Compucolor Corporation 
Intecolor Drive Technology Park /Atlanta Norcross, Georgia 30092 

L 
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Computers for use in very small businesses, and 
many of the so- called "personal" computers are 
often one and the same. Interestingly enough, 
this was the case from "Day One" when POPU- 
LAR ELECTRONICS introduced the Altair 8800 
computer in January 1975. At that time, data from 
the Altair kit supplier made it clear that some 60% 
of the kits purchased were for business use. 

This wasn't surprising since PE readers in- 
clude many people associated with business in 
managerial capacities, and numerous small busi- 
ness owners (physicians, lawyers, etc.). Indeed 
the 1979 version of the PE Market Study reveals 
that some 33% of its almost half a million subscri- 
bers still use microcomputers for business only. 
An additional 31% use them in a combination of 
business and personal applications, and about 
35% for personal applications only. 

THE US GOVERNMENT identifies a 

small business as one that employs 
up to 250 people and has an annual 
gross income of up to $5- million. How- 
ever, small businesses that can use 
computers to advantage may be much 
smaller than that, ranging down to a sin- 
gle user in a part -time business opera- 
tion. These types of operations are often 
called "very small businesses." 

System cost, naturally, plays an im- 
portant role. An enterprise grossing 
$50,000 yearly cannot afford a $20,000 
computer or its equivalent in time -shar- 
ing systems. Like any capital invest- 
ment, a data -processing system should 
be justified by the return it can be ex- 
pected to produce. Experience has 
shown that a single computer and its op- 
erator can do the work of several peo- 
ple, either saving the cost of some salar- 
ies and benefits or freeing personnel for 
other tasks. In some cases, the comput- 
er will have enough extra data -handling 
*PCE Microcomputer Systems, Sacramento, CA. 

MITERS 

Choosing 
a Computer 
for a 
Very Small 
Business 
BY JOHN ZITZ* 

capacity to allow the business to expand 
with little or nothing in the way of in- 
creased computing costs. 

Perhaps more important, the comput- 
er is very fast and can keep the busi- 
nessperson informed about the status of 
affairs today, not the way they were last 
week. Further, since the computer elimi- 
nates many hours of manual clerical 
work and can deliver its output in a corn - 
pact precise form that obviates a good 
deal of "paper shuffling," it can create 
more time for the research, decision 
making, and creativity that are the real 
essence of an entrepreneur's function. 

Besides its obvious functions in ac- 
counting, inventory and production con- 
trol, and the like, a computer can also - 
with the right software -handle se- 
cretarial functions such as appointment 
planning. Mailing lists, telephone files, li- 

brary catalogs, and similar collections of 
data can be created, alphabetized, up- 
dated, and printed as desired. With the 

addition of a text -editing program a corn - 
puter can process correspondence. 
Form letters, for example, can be writ- 
ten, recalled, and personalized with 
great facility. 

Requiring no rest or sleep and only 
occasional maintenance, a computer 
can be used 24 hours a day; even when 
the business is closed. Both hardware 
and software are available to let the 
computer "watch over" sensitive sys- 
tems such as refrigerators, air condition- 
ers, water pumps, etc. It can also sense 
intrusion, fire, smoke and other emer- 
gency conditions and perform some pre- 
determined function when an alarm is 

activated. Communication with the com- 
puter at any time is a possibility, even 
from remote points across the country 
using a telephone attachment called a 

modem. This means that salesmen can 
communicate orders, or get product in- 
formation over the phone line when they 
desire. Businessmen who generate new 
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ideas at night can, via a terminal and 
modem at home, put these into effect or 
at least record them while they are fresh. 
It is even possible to run an enterprise 
by "remote control." 

The System. Just as vehicles, regard- 
less of their make or model, are pretty 
much the same under their metal skins, 
computers are too. The former have en- 
gines, suspensions, transmissions, etc., 
as main working parts while the latter 
have memory, central processor units, 
input /output modules, interfaces, etc. 

Vehicles can be optimized for busi- 
ness or pleasure depending on the op- 
tions selected, and the same is true of 
computers. For business use, you need 
a machine that has enough computing 
power and enough options to handle 
both your present and anticipated future 
requirements. This is why it always pays 
to take a look at all the options for a par- 
ticular computer, since as your business 
grows, you may require functions not 
needed at the present. 

A few years ago, computer en- 
thusiasts who wanted to use a "hobby - 
type" computer for business would ex- 
plore what microprocessor was being 
used, what type of bus was offered, and 
so on. The growth of the moderately 
priced computer market has changed all 

that. Consequently, software is the sin- 
gle overriding consideration in buying a 

business -oriented computer today. 
For most applications, the "computer" 

will be a keyboard, video display and 
printer, all attached to a small enclosure 
in which the actual data manipulations 
are performed. There may also be 

another enclosure containing the disk 
storage system. Sometimes a keyboard 
and printer or video display are com- 
bined in a single unit called a terminal. 
This can be located near or remote from 
the computer. 

To enable the computer to be used by 
personnel trained in normal secretarial 
skills, the keyboard should have a con- 
ventional typewriter format, with com- 
fortably spaced and easy -to- the -touch 
keys. If a lot of numeric entries are to be 
made, a separate keypad is a definite 
convenience. 

Quality of the video display is also im- 

portant as it will determine the extent of 

eyestrain (which may result in possible 
entry or reading errors) if the display is 

used for extended periods. The usable 
screen should measure at least 12" di- 
agonally and have a contrast that is 

comfortable to the eyes. The characters 
should be sharp, and free from glare. 
They should be crisp from edge to edge 
across and from the top to the bottom of 

the screen, and should exhibit very little 
nonlinearity. Dual- brightness or inverted 
(black -on -white instead of white -on- 
black) characters are useful for special 
attention -getting displays, as is the ca- 
pability of rendering color. The system 
should display at least 80 characters on 
24 lines for business applications. Many 
small computers project only 16 lines of 
64 characters per line- somewhat limit- 
ing for ledger and similar entries. 

The printer, or hard -copy device, 
should be selected for its type face, 
speed, and noise level (some are quiet- 
er than others). It should be of sturdy 
construction and have adjustable col- 

umns for different width paper. The pa- 
per should be tractor or pin fed from the 
carriage to keep the paper secure in its 

place and free from misalignment -a 
necessity for automatic printing of 
checks and for keeping columns in pro- 

per vertical order. 
Printer prices increase directly with 

the speed and quality of the print, and it 

is up to the purchaser to determine just 
what he wants. The need for upper- and 
lower -case characters and for multiple 
copies is a consideration, too. 

The disk system is also determined by 
the amount of data you expect to store. 
Obviously, the larger the disk system, 
the more data can be stored. Keep Par- 
kinson's Law in mind -data expands to 

fill the available disks. Small (so- called 
5" disks) can hold up to 90K bytes of 
data (enough for several hundred inven- 
tory entries), while the so- called 8" disk 
can support up to 240K bytes of data. 
There are dual disk systems that in- 

crease data storage in one package, 
and there are dual- and quad- density 
and double -sided disk systems that 
maintain package size but greatly in- 

crease storage capacity. If your busi- 
ness is large enough, it may even pay 
you to take a look at the more expensive 
hard disk systems that can hold many 
millions of bytes of data. If at all possi- 
ble, a business person should have at 

least a dual -disk system since it pays to 
make a backup copy of a completed 
disk for emergency use. 

Since the most important considera- 
tion is software, it pays to make certain 
that the computer system you choose 
has a good selection available for it. 

Radio Shack TRS -80 Model II Microcomputer 
with Line Printer III, External Disk System. 
54 

Compu.color II Model 3 Comp/ t ° r 

with color video display. 
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While, in some cases, special "emula- 
tor" programs that allow one machine to 
mimic another for which a desired item 
of software is available, this approach 
lowers the effective operating speed of 
the processor to a mere fraction of nor- 
mal. Clearly, a modest (less costly) in- 

stallation humming along with efficient 
software is preferable to a fancy one that 
limps because its software pinches. If it 

would be beneficial for your purposes to 

use COBOL or FORTRAN instead of 
BASIC, be sure your system is compat- 
ible with these languages. 

Cost And Operation. The cost of a 

computer system is not just what the 
store charges you to take the package 
home. Maintenance and later expan- 
sion, for example, are obvious sources 
of additional cost. The great nemesis of 
all system planning is changing needs. 
A system that can be altered to suit all 

contingencies will cost more than one 
that is specialized, but it may be worth 
the difference in the long run. The 
choice between the two depends on the 
nature of your business. We will try to 

develop here rational guidelines that, 
taking the special nature of computers 
into account, will help to minimize costs. 

"Off the Shelf" or "Custom ". One 
attractive and low -cost approach is to 
buy standard hardware and software 
packages. If your application is com- 
monplace, you may be able to purchase 
application programs that have already 
been written and field- tested. Packages 
exist for inventory applications, payroll, 
general ledger, accounts /payable and 

:.... . :ti .,.:..,k.:. 
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receivable, etc. With good knowledge of 
your business requirements, you could 
purchase a system that is optimized for 
the packages you need, while allowing 
for system integration, and expansion. 

To have custom software written spe- 
cifically to your needs by a reputable 
analyst and then have a hardware sys- 
tem implemented around that software, 
is another possible alternative. The pit- 
fall is that the exclusivity of your system 
may inhibit changes in the future should 
they become necessary. 

A middle path between these two ex- 
tremes is to purchase a system that is 

mostly "off the shelf" and make minor 
adjustments as necessary. Many private 
vendors will have the resources to make 
these modifications if they are not too 
extensive and may even include them in 

the overall price of the system. In any 
case, all software and hardware modifi- 
cation should be in the hands of reliable 
consultants. A largely "off the shelf" sys- 
tem with canned software included in its 
price would range from about $4,000 to 

$8,000, depending on the peripherals 
put into the final system. 

One difference between a "business 
computer system" and a "computer sys- 
tem that means business" is in the plan- 
ning done in anticipation of breakdown 
and further expansion. The usual vendor 
warranties are enough to absorb the 
cost of initial problems until the system 
is finally "up and running." The reliability 
of the electronic technology that goes 
into computers is such that a business 
computer under normal use should not 
encounter a debilitating breakdown in 

well over a year of use. Even then, the 

Commodore PET 2001 Series 
Professional Computer. 

NOVEMBER 1979 

most common breakdowns in a mi- 
crosystem are not electrical but me- 
chanical. Switches, motors, drivers ac- 
tuator arms, and wheels fail far more of- 
ten than electronic components. 

Superficially attractive as all -in -one 
computers are, they are not for busi- 
ness. When a single functional part of an 
all -in -one computer fails, the whole ma- 
chine goes down and, in many cases, 
must be sent to the factory for repair. 
The independent modular approach al- 
lows the offending module to be re- 
moved and repaired, often while a tem- 
porary replacement is substituted. This 
keeps the system reliability high despite 
the failure of individual modules. In the 
case of duplicate systems in one instal- 
lation, modules can be temporarily 
"swapped" until replacements arrive. 

External Problems. One of the hid- 
den causes of computer component fail- 
ure is noise transients and voltage 
spikes from electrical equipment such 
as motors, tools, etc., that are passed to 
the computer via the power lines. Not 
only can such "hash" and power -line 
surges damage components, they can 
also interfere with computer operation. It 

is essential that a well- engineered com- 
puter system have hash and power sur- 
ge suppression built into its power sup- 
ply. This can eliminate considerable hid- 
den cost in operation. 

Options. Another interesting power - 
supply option protects your computer 
against momentary power -line "black- 
outs ". The capacitors in a good heavy - 
duty power supply can maintain their 

Exidy Inc. Sorcerer Computer with 
dual -disk drive and video display. 
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charge for about a fifth of a second after 
the mains go down. This is time to kick in 

a back -up power supply without losing 
data or causing the system to "crash ". 
An uninterruptable power supply can be 
added to a system fairly inexpensively 
and may, once in a while, save the day. 

What About Protecting the Data? 
Computer failure can wipe out valuable 
data. However, if one takes the normal 
precautions of keeping backup disks 
and tapes, the likelihood of a serious 
setback is reduced. Cassette tapes and 
recorders are relatively cheap compared 
to disks and disk drives and are a cost - 
effective means of data protection. The 
high access speed of the disk is not a 

factor when all you are looking for is 

long -term archival storage. A small rou- 
tine for transferring the data stored on a 

disk to a cassette is not difficult to imple- 
ment and might even be part of the DOS 
(Disk Operating System) provided with 
the computer. 

Security. Principally, this involves pro- 

tecting the data physically from theft, de- 
struction or tampering. Such protection 
is not difficult to implement if the entire 
system is in your premises, where ac- 
cess to it can be controlled. But what if 

data must be transmitted by telephone, 
other hard -wire lines, or mail? 

Hardware and software for encrypting 
data have just begun to appear on the 
market and will probably be included in 

total systems in the near future. For ex- 
ample, special chips which can encode 
data at high speeds, could be incorpo- 
rated as part of the input -output interfac- 
ing of a data -transmission module. Here 
is another instance in which the modular 
approach to the computer design facili- 
tates expansion of an existing system. 

When To Buy. Is there a "right time" 
to buy a computer? Should the small 
business lease a computer, timeshare 
on a larger computer, or buy one out- 
right? In the past, the high cost of com- 
puters and their relative inaccessibility 
made timesharing at a cost of several 

hundred dollars per month seem attrac- 
tive. The low cost of microcomputers to- 

day has made this a more dubious prop- 
osition. The cost of the timeshare termi- 
nal alone is approximately 25% the cost 
of a microcomputer -based business 
system. Add to this the monthly cost of 
computer services and telephone line 
hookups and the total over a year rapidly 
approaches the cost of an entire small 
computer system. And of course, there 
is no equity. 

Timesharing should only be consid- 
ered when access to a large, computa- 
tionally powerful computer is needed, as 
might be the case in engineering or 
scientific applications or those that gen- 
erate volumes of statistical analyses. 
For the standard small- business -scale 
applications, even where sizable inven- 
tory accounting is involved, eight -bit mi- 
croprocessing is the most cost -effective 
way to go. In short, for most very small 
businesses, don't borrow, don't lease - 
buy! And if you feel that your business is 

ready for the system, now is the moment 
of decision. 

Vector Business System -MZ Computer with dual floppy 
drive, MT Terminal, and Centronics 702 Printer. 
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Apple II Color - 
graphics Computer. 
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Heathkit H11A 16 -bit 
Computer has 
provisions for 
business peripherals. 
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Ohio Scientific C8P DF System- Challenger 8P Computer, 
dual -disk drive, terminal, monitor, peripheral control devices. 
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Personal Computers 
BY IVAN BERGER 

IF YOU WANT a personal computer 
for nonbusiness purposes, there is a 

host of different types available to you. 
Which one you choose will largely de- 
pend on your intended applications and 
the money you wish to spend. 

Is your main interest in learning about 
computer circuits as well as program- 
ming? If so, you might consider building 
a computer kit. Here one's choice could 
be between an expandable building - 
block type or a full -blown computer or 
even a complete system contained in 

one package. 
Do you essentially want to make a few 

plug -in connections, apply ac power, 
and start right off making things hap- 

pen? Then you can choose from assem- 
bled versions of some of the foregoing 
or an "appliance" computer. You might 
also be guided by which computers are 
popular in local computer clubs or which 
give you the most flexibility in choosing 
peripherals, buying or exchanging soft- 
ware, etc. Computer choices range from 
low -cost single -board systems, to all -in- 
one intelligent terminals, to micro main- 
frames plus many peripherals. 

Microcomputers are used for a wide 
variety of purposes; for program devel- 
opment and teaching oneself to pro - 
gram; for small mass mailings; for edu- 
cation in noncomputer subjects; to han- 
dle home data such as recipes, Christ- 

.'.i 4,`2 
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mas -card lists and the checkbook; to 
control appliances; to play games; for 
computer- generated music or speech; 
for mathematical computation; for word 
processing to develop cleanly -typed re- 
ports, papers, letters, etc.; and for some 
business applications. 

The more such applications you have, 
the more sense computers (basically all - 
purpose devices) make. For some sin- 
gle applications, in fact, alternatives to 
the computer make more sense. If all 
you want is to play games, for instance, 
get a programmable video game, and 
have done with it. The game will prob- 
ably cost less, and put more interesting, 
cartoon -like graphics on your TV screen. 
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Similarly, if all you need to do is complex 
calculation, consider a programmable 
calculator. Again, the cost will be less - 
and you'll be able to carry the calculator 
with you at all times. 

But calculators can play only limited 
games, and TV games have only limited 
calculating ability, if any (not counting 
the small but growing number of games 
that can be converted into full -fledged 
computers). If you're interested in both 

these applications at once-or in any of 
the others so far mentioned -you'll need 
a full -fledged computer. 

But which one? All computers have 
some similarities: They all have some 
sort of input device to enter programs 
and data, some sort of output device to 

verify the input data and show what re- 

sults the computer comes up with when 
the program runs. They all have proces- 
sors, the chips that do the actual com- 
puting; and memory to hold programs 
and data while they're being used. But 
the types of input, output and processor 
differ, as do the amount of memory and 
the number of accessories or peripher- 
als which can be used with the system. 

Input and Output. The most visible 
differences between computer systems 
are usually in their input and output (I /O, 
for short) facilities. These are the chan- 
nels of communications between the 
computer and you. The computer and 
you speak very different languages, and 
one measure of I/O sophistication is 

how cleverly the system can disguise 
that fact. 

In its most primitive (and, today, rar- 

est) form, the system will communicate 
in binary, a numbering system based on 

twos. A completely binary I/O system 
would have a row of eight switches to in- 

put each 8 -bit computer command or 
data "word" and eight lights per "word" 
for output. 

More commonly, the system will 
translate such binary numbers as 
"11000000" into either an octal (base -8) 
number such as "300" or a hexidecimal 
(base -16) number such as "CO." (Since 
hex numbering requires more digits than 
our base -10 decimal system, it follows 
the digits 0 -9 with the letters A -F.) Many 
low- priced, single -board computers 
have calculator -like keypads and dis- 
plays for use with either octal or hex in- 
put and output. 

But octal and hex are only more so- 
phisticated ways of talking machine lan- 
guage, the instructions that computers 
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understand directly. Machine -language 
programs run very quickly, and don't use 
much memory. But they're cumbersome 
to write since you must not only learn at 
least a hundred or so instructions and 
how to use them, but must learn them as 
abstract numbers like "CD" or "305 ". 

Consequently, keypad- and -display 
computers are only useful, as is, for writ - 
ing very short programs, especially pro- 
grams designed to interact with other 
devices rather than with people. Control 
applications are often a perfect match 
for these computers. Here, the limita- 
tions of keypad programming aren't seri- 
ous, and the computers are small and 
cheap enough to be assigned to specific 
devices, or sometimes the computers 
are even built into the devices. 

But most such computers also have 
ports for communicating with other I/O 
devices. Connect one to a terminal, 
which combines a full typewriter -like 
keyboard with a video display screen or 
a printer, and you can work with other 
programming languages which use the 
entire alphabet and other symbols. 

With the keyboard's full set of charac- 
ters at your command, you can program 
in assembly or high -level languages. As- 
sembly language is just a word -for -word 
translation of machine language from 
abstract numbers into more easily - 
memorized abbreviations. In 8080 as- 
sembler, for example, the instruction 
"return if not zero" is "RNZ ". In machine 
language, it would be either "CO" (hex), 
"300" (octal) or "11000000" (binary). A 
program called an assembler translates 
the mnemonic abbreviations into ma- 
chine code, as well as performing such 
useful tricks as letting you call subrou- 
tines (frequently- invoked subprograms) 
by name, instead of remembering their 
memory addresses. 

But that's still doing things the com- 
puter's way, not yours. High -level lan- 
guages, such as BASIC or PASCAL, 
use standard English words (though 
sometimes in abbreviated form) to rep- 
resent whole sequences of computer 
operations. In BASIC, for example, 
"PRINT SQR(SIN(Y))" will make the 
computer tell you what the square root 
of the sine of Y is. An assembly -lan- 
guage program for that would probably 
fill up this column. 

Just as with assembly language, a 

special program is needed to translate 
your BASIC or other high -level language 
program into the computer's commands. 
That program can be read into the com- 

puter from a tape, or can be permanent- 
ly built into the computer's memory. If 

you use BASIC a lot, it is a great con- 
venience to have it instantly on tap 
whenever you turn the computer on. If 

you don't, this feature won't make much 
difference to you. 

The typewriter keyboard and video 

screen are the most common microcom- 
puter I/O devices, but there are varia- 
tions and alternatives available. Many of 
these systems let you not only display 
letters and numbers (alphanumerics) on 
the screen, but "draw" pictures (graph- 
ics) on the screen as well. The pictures 
are often rather crude, being composed 
of clearly -noticeable blocks, but they're 
useful for such applications as games, 
graphing mathematical functions, and in 

business for bar -graph and other dis- 
plays that are easier to understand than 
tables of numbers. Color makes the 
games more exciting and the bar -graphs 
more readable. This raises the cost of 
the computer, naturally, but may well be 
worth it for your uses. 

Graphics programs written in BASIC 
run very slowly; for speed, you'll have to 
use assembly -language programs. Bear 
that in mind if you plan to write your own 
graphics. If you want fast graphics at low 
cost, you'll find a few graphics -capable 
machines with hex keypad input for ma- 

chine- language programming. 
Even alphanumeric video displays dif- 

fer. Some computers have built -in video 
monitor screens. Others are usually sold 
with a video screen in a separate cabi- 
net. Still others include video output cir- 
cuits to feed signals to a video monitor 
screen. To feed it to a regular TV receiv- 
er, though, you'll have to convert that 
signal to a modulated radio- frequency 
one by passing it either through an r -f 
modulator or through a video -cassette 
recorder, if you have one. Not all com- 
puter /recorder combinations work well, 
though; nor do all r -f modulators (the lat- 
ter cannot be legally sold separately un- 
less it's in kit form.) Try to check out your 
combination in the store or on a money - 
back guarantee. Computers with built -in 
r -f modulators are beginning to appear, 
too. This feature makes more sense in 

home systems, where there's likely to be 
a TV receiver available, than in a busi- 
ness or industrial system. 

There are also differences in how 
much information you can put on the 
video screen. Alphanumeric displays 
are available with 16 lines of 64 charac- 
ters each, or less, and with 25 lines of 80 
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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 5129.95. you can own the first level of a fully 
expandable computer with professional capabilities -a 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 S129.95 (plus the cost of a power supply. keyboard/ 
terminal and RF modulator. if you don't have them already). 
Explorer /85 lets you begin computing on a significant level... 
applying the principles discussed in leading computer maga- 
zines...developine "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 -I /O -all on a single motherboard 
with room for RAM /ROM /PROM /EPROM and S -100 ex- 
pension. plus generous prototyping space. 

(Level "A" makes a perfect OF:M controller for industrial 
application and is available in a special Hex Version which 

r can be programmed using 
the Netronics Hex keypad/ 
Display.) 

P(' Board: glass epoxy, plated 
through holes with solder mask 

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

Level "A" at 5129.95 is a serial I /O. which can also sup - 
complete operating system, port a paper tare 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('ryslal 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 FMB, ideal for 
smaller systems and for use as an isolated stack area in 
expanded systems ... RAM expandable to Mk via S -100 bus or 
4K on motherboard. 

System Monitor (Terminal Version): 2k bytes of deluxe 
system monitor ROM located at F000 leasing 0008 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 sariable display line length 
control (1 -255 characters /line)...channelized I/O monitor 
routine with 8-bit parallel output for high speed printer... 
serial console in and console out channel so that monitor can 
communicate with I/O ports. 

System Monitor (lies Version): Tape load with labeling... 
tape dump with labeling...examine /change contents of mem- 
ory...insert data... warm start ...exanim a and change all r Netronics R&D LT Cept. PE -11 

333 Litchfield Road. New Milford, CT 08878 
Please send the items checked below- plus $2 p&h. 

Explorer /85 Level "A" Kil (ASCII 
Version), $129.95 plus $3 p&h. 

Explorer /85 Level "A" Kil (Hex 
Version), $129.95 plus $3 p&h. 

6k Microsoft BASIC on cassette 
tape, $64.95 postpaid. 

6k Microsoft BASIC in ROM Kil 
(requires Levels "B," "D," and "E "). 
$99.95 plus 52 p&h. 
O Level "B" (S -100) Kit, $49.95 plus 
S2 p&h. 
O Level "C" (S -100 6-card expander) 
Kit, $39.95 plus S2 p&h. 

Level "D" (4k RAM) Kit, 569.95 
plus $2 p&h. 

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

Deluxe Steel Cabinet for Explorer/ 
85, $49.95 plus $3 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), 

2-$149.95 plus $2.50 p&h. 
Iles Keypad Display Kit, 569.95 
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By Netronlcs 

rcgis(cm single step with regnici unpla at each break point 
...go to execution address. Lesel "A" m the Hex Versa 
makes a perfect controller for industrial applications and cal, 

be programmed using the Netronics Hex Keypad /Display. 
Hex Keypad /Display 
Specifications 
Calculator type keypad with 24 
system defined and 16 user 
defined keys. 6 digit calcular- 
type display which displays lul. 
address plus data as well as 

HexKevpad /Display. register and status information. 
Level "B" Specifications 
1 evel "B" provides the S -100 signals plus puffers /drivers to 
support up to six S -100 bus hoards and includes: address 
decoding for onboard 4k RAM expansion select -able in 
4k blocks...address decoding for onboard Rk 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 soli 
regulators. 

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

Explorer /85 with I :l cards are neatly contained inside 
"C "card cage. Explorer's deluxe steel cabinet. 

I.evel "C" includes a sheet metal superstructure, a 5 -card gold 
plated S -II0) extension PC hoard which plugs into the mother- 
board. Just add required number of S -100 connectors 

Level "D" Specifications 
Lesel "I)" 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 MI- in 4k blocks. 

Level "E" Specifications 
Level "I- " adds sockets for Rk 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 
lallnw ms Inr up to 12k at onboard RAhl) 
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! 
Modem Pak (SAVE 524.451 -Buy Level "A," ASCII Key- 
board /Computer Terminal, and Power Supply for 5319.85 and 
get FREE RF Modulator plus FREE Intel 8085 user's manual 
plus FREE postage & handling! 
Engineering Pak (SAVE $41.001 -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. 589.951 -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 IO 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 

Deluxe Steel Cabine) for ASCII 
Keyboard /Terminal, $19.95 plus 52.50 
p&h. 

Power Supply Kil (3 SV ® 5 amps) 
in deluxe steel cabinet, $39.95 plus $2 
p&h. 

Gold Plated S -100 Bus Connectors, 
54.85 each, postpaid. 

RF Modulator Kit (allows you to 
use your TV set as a monitor), 58.95 
postpaid. 

16k RAM Kil (S -100 Board expands 
to 64k), $ 199.95 plus 52 p&h. 

32k RAM Kit, $329.95 plus $2 p&h. 
48K RAM Kit, 5459.95 plus 52 p&h. 
644 RAM Kit, $589.95 plus $2 p&h. 
16k RAM Expansion Kit (to expand 

any of the above up to 64k), $139.95 
plus S2 p&h each. 

Intel $065 cpu User's Manual, $7.50 
postpaid. 

Special Computer Grade Cassette 
Tapes, 51.90 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 Kil (One Drive) for Explorer/ 

85 (includes 3 drive S -100 controller. 
DOS, and extended BASIC with per- 

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. 539.95 plus $2 p&h. 

Deluxe Case for North Star Disk 
Drive, $39.95 plus 52 p&h. 
O Experimenter's Pak (see above), 
$ 199.90 postpaid. 

Student Pik (see above), $319.85 
postpaid. 
O Engineering Pak (see above), 
5514.75 postpaid. 

Business Pak (see above), $1599.40 
postpaid. 

Total Enclosed S 

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

(Banka_ --) 
Acct N 

Signature 
Print 
Name 

Address 

Exp. Date 

City 

State Zip 
mi Send Me Information Its ttttt 

CIRCLE NO. 46 ON FREE INFORMATION CARD 

By Notronics 

ASCIIIBAUDOT, 
STAND ALONE 

==Z:f - 
tMlt'.'e, _" - 

Computer 
Terminal 

COMPLETE 
FOR ONLY 

$ 14995 
The Netronics ASCII/ BAU DO I Computer I erminal Kit is a 

microprocessor -controlled. stand alone keyboard -lerniinal 
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-(' 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- 
plorer85 and ELF products by Netronics. 

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

VIDEO DISPLAY SPECIFICATIONS 
The heart 01 the Netronics Computer Iermine) is the micro- 

processor- controlled Netronics Video Display Board (VIDI 
which allows the terminal to utilize either a parallel ASCII or 
RAC DOT 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, conver:ing to data to video suitable 
to be displayed on a TV set (using an RE 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 he displayed on the screen. 

Video Output: 1.5 P/P into 75 ohm (EIA R.S -1701 Baud Rue: 
110 and 300 ASCII Outputs: RS232 -C or 20 ma. current loop 

ASCII Character Set: 128 printable characters- 

a$i'S (t:81rxyvtì++o4 0 5tio: 
e;%1 J I0t4 

!'1rae()s+,',/0123456789;;(=)? 

NOCOEFGH 111(LMHOPGRSTU W XYZ [ ]"_ 
.5 

abcdaf qi5i jklnnopgrstewxYz{;}4 
BAC DOT('haracter Set: A BCDE FGHIJA'L MAOPQ 
R.STLI B .V F / - ' 3$8(1..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- )' 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 
ti Order From Connecticut Or For Technical r - Ass stance. Etc Call (203) 354 -9375 Ì 

Netronics R &D Ltd., Dept. PE -11 
333 Litchfield Road, New Milford, ('T 06776 

Please send the items checked below- 
Netronics Stand Alone ASCII Keyboard /Computer 
terminal Kit. 5149.95 plus $3.00 postage & handling. 
Deluxe Steel Cabine) for Netronics Keyboard.'ternuw 
nad In Blue Black Finish, 519.95 plus 52.50 postage 
and handling. 
Video Display Board Kil alone (less keyboard). 589.95 
plus S3 postage & handling. 
12" Video Monitor (10 MHz bandwidth) fully assem- 
bled and tested. 5139.95 plus 55 postage and handling. 
RF Modulator Kil to use your TV set for a monitor). 
58.95 postpaid. 
5 amp Power Supply Kil In Deluxe Steel Cabinet 
(t 8VDC C 5 amps, plus 6 -8 VAC), $39.95 plus 52 
postage & handling. 

Total Enclosed (Conn. res. add sales tax) S 

By- 
Personal Check Cashiers Check ' Money Order 
Visa Master Charge (Bank I - ) 

Acct. a 

Signature _- __ _ Exp. Date 

Print 
Name 

Address 

City 

State Itttt t(atw I 

Zip 
Send Me More Information , 
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characters, or more. Similarly, graphics 
displays differ in the number of vertical 
and horizontal elements they can 
show--the amount of picture detail, in 

other words. The more information you 
can pack on one screen, the more you 
can take in at one glance. But more de- 
tailed displays cost more, and require 
higher -resolution monitors. As a result, 
high- density displays often cannot be 
used with r -f modulators and regular tel- 
evision receivers. 

Keyboards are more standardized. 
The basic differences are in keyboard 
"feel" (more likely to matter to an opera- 
tor who already knows touch typing than 
to a hunt -and -peck operator) and in the 
presence or absence of separate nu- 
meric keypads. These keypads are very 
worthwhile in applications involving 
large amounts of numerical entries, 
such as in business accounting or in 

scientific computation. It's far quicker to 
punch numbers into a calculator -like 
nest of keys in a compact bunch than to 
use a row of number keys spread out 
across the top of the keyboard. 

That's fine for most applications, but 
not for word processing. 

Word processing systems are mostly 
used for business, where it costs lots of 
money to turn roughly -typed or written 
drafts into smoothly -typed letters and re- 
ports. On a typical word -processing sys- 
tem, the operator can enter text, make 
corrections of all kinds, then command 
the computer to print out a perfectly - 
typed, finished copy. If it's a form letter, 
the computer can turn out a separate 
copy for each name and address on its 
list. Such systems are being adopted by 
offices, by free -lance writers and others. 

Most small computers communicate 

k....,:.M 

with you through video screens. For 
most applications, this makes perfect 
sense: video systems are fast, silent, 
reliable, and don't use up paper. 

But there are times when it definitely 
pays to have a permanent record of the 
computer's output. Word processing is 

an obvious example, but so are account- 
ing (including your personal checkbook), 
alphabetizing of lists, or even for making 
written records of your programs that 
you can send to friends or carry with you 
while you look for problems and im- 
provements. Properly programmed, a 

computer could print out your shopping 
list in the order in which the items ap- 
pear on your supermarket's shelves. 

In the early days of small computers, 
Teletype' printing terminals were the 
most common I/O devices. Today, 
video screens -on terminals or connect- 
ed directly to the computer -are. But 
most systems do allow separate printers 
to be added to the system. If this is im- 
portant to you, check how easily the 
printer can be added to any system 
you're considering, and how much the 
printer and its connections will cost. 

Inside the Computer. It's no acci- 
dent that we've been talking only about 
externals so far. For the input- output 
communication channels between you 
and the computer have far more to do 
with its utility than the circuits inside. 

The most important of these circuits is 

probably memory. You'll find computers 
here with as few as 256 "bytes" of mem- 
ory, each byte being an 8 -bit computer 
"word" that can represent a single al- 
phanumeric symbol or a single comput- 
er command. You'll also find that several 
are expandable to as many as 65,536 

nTh 
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bytes, variously abbreviated as either 
"64K" or "65K ". 

Most systems, though, fall into the 2K 
to 32K range. Memory costs money, so 
the more you have, the more the system 
costs. But the more memory you have, 
the longer the programs you can store, 
and the more data you can have avail- 
able for them to work on. 

There are two types of memory: RAM 
and ROM. RAM (Random- Access Mem- 
ory) is used for temporary storage of 
programs and data and for the results of 
program runs. The contents of RAM can 
be changed at will, and many of them 
change constantly during the running of 
a program. But those contents also fade 
out within seconds when the power is 

turned off. 
That's where ROM comes in. ROM 

(Read -Only Memory) doesn't forget - 
but you can't readily change it, either. 
Hence, ROM is used to hold vital pro- 
grams which you'll use all the time, such 
as those which instruct the computer 
how to accept input from the keyboard. 
Some computers have BASIC in ROM, 
too-on others, you have to load in the 
BASIC language program from a tape 
each time you use it. 

Most computers have more RAM than 
ROM. Typically, a system will wind up 
having about 2K of ROM (about 8K or 
10K with BASIC in ROM) and 16K or 
more of RAM (less, if BASIC is in ROM, 
since that frees the RAM space that BA- 
SIC would otherwise occupy). They may 
start with less, but sooner or later, more 
memory is added. 

Some inexpensive systems, usually 
the single- board, keypad- and -display 
type, have very limited RAM space on 
board (perhaps 1K or 2K). Most of these 
allow other boards to be connected with 
more RAM. But unless your application 
is a simple one using machine -language 
or assembly -language programs (device 
control, for example), be sure any sys- 
tem you buy can be expanded to include 
enough memory for all your needs. 
There's no hard -and -fast rule about how 
much is enough, except that many sys- 
tems seem never to have enough mem- 
ory-you can always use more. 

Mass Storage. Programs, other than 
those in ROM, must be fed into the com- 
puter every time you turn the system on 
or switch from one program to another. 
Entering them each time from the key- 
board or keypad is ridiculously time -con- 
suming, and almost inevitably leads to 
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errors. So it's vital to have some easy, 
fool -proof way to save programs and re- 
enter them. 

The use of punched paper tape has 
virtually died out, since it's a slow and 
noisy procedure. Most small computer 
systems standardize instead on cas- 
sette tape, either built in or as an acces- 
sory program storage device. Most such 
systems convert programs and data into 
tones which can be recorded on ordi- 
nary audio cassette recorders, but a few 
record digital pulses, not audio tones, 
which requires a special recorder. Cas- 
settes, especially audio cassette sys- 
tems, are fairly slow (they require sever- 
al minutes to load BASIC, for example). 
But they're faster than paper tape, use 
tape you can buy almost anywhere, and 
usually make extra use of a cassette re- 
corder you already own. Cassette pro- 
grams are not always interchangeable 
between different computer makes, 
though a few cassette formats (chiefly 
Tarbell and Kansas City) available as 
accessories for many computers, have 
achieved fairly wide use. 

A very few personal computers also 
have "canned" programs in ROM mem- 
ory cartridges that look like 8 -track audio 
cartridges. They cannot be used inter- 
changeably with different brands of 
computers, though. 

If you need reliable loading (cassettes 
sometimes have to be loaded several 
times before you get them right) quicker 
loading, and faster access to a wide va- 
riety of programs and data, then it's time 
to consider floppy disks. Floppies are 
basically magnetic recording tape cut 
into disks instead of ribbons. They use 
digital recording, and are very fast - 
BASIC or other long programs typically 
load in seconds. They also speed up ac- 
cess to programs and data. Getting from 
the first program on the disk to the last is 
a matter of moving the head a few 
inches from the outside to the inside 
track. In contrast, getting from the first to 
the last program on a C -60 cassette 
means moving about 250 feet of tape 
past the head. 

Unlike cassettes, disks allow greater 
interchangeability between computer 
systems. This is especially true for sys- 
tems based on the 8080, 8085 or Z80 
processors. Many companies sell 51- 
inch disk programs written for use with 
these systems. Furthermore, Digital Re- 
search's CP /M operating system (and 
CP /M software available from such 
companies as Lifeboat Associates) sim- 
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plifies interchange of programs. from dif- 
ferent computers using the foregoing 
processors. 

The processor is, for the most part, 
less important than the system you use 
it in. If you're programming in BASIC or 
some other language, you'll find as 
much difference between versions of 
BASIC running on a common processor 
as between versions running on alto- 
gether different ones. If you program in 

assembly or machine language, you'll 
find unlike processors very different to 
work with, but you'll also find that every 
processor has its firm adherents, with 
each processor's advantages being bal- 
anced by disadvantages relative to other 
processors. The best way to choose is 

to settle for whatever processor is in the 
system which best suits you, and for 
which the programs you need are al- 
ready available. 

Structure and Expandability. Any 
computer system worth its salt is de- 
signed to allow expansion. Your needs 
may grow or change; your budget will 
certainly grow, allowing you to make ad- 
ditions piecemeal. 

Computer systems can be expanded 
in a variety of ways, and a given comput- 
er may use several of them. The sim- 
plest way to expand a system is to plug 
more integrated circuits into sockets al- 
ready provided for them. This is usually 
done to expand RAM and ROM memo- 
ry, and only for moderate expansions. 
Many single -board computers use this 
method, but so do some larger ones. 

A more popular and more versatile 
route to system expansion is to plug in 

additional circuit boards. This implies 
that the computer will have some sort of 

bus structure, which is a group of signal, 
data, address and power lines into 
which boards can be plugged in any or- 
der. Several bus systems are in use, 
some are used in just one model of corn - 
puter, others are used in many. 

Boards are available for a very wide 
variety of purposes: to expand memory: 
to add more I/O circuits for additional 
terminals, printers and the like; to gener- 
ate speech or sounds; to accept voice 
input; to tell the computer what time it is; 

to allow the user to build circuits of his 
own: to control other devices; to com- 
municate by phone with other comput- 
ers and terminals; to test integrated cir- 
cuits; to add graphics capabilities; to 

send and receive Morse code; to inter- 
face with computers using other buses; 

to speed math processing; and many 
more possibilities. 

Some computers, chiefly very com- 
pact ones, require a separate "box' to 
hold more than a minimum of extra 
memory, I/O and other circuits. Others 
combine approaches, with an expansion 
box that's built around an S -100 bus. 

Peripherals. Much system expansion 
occurs outside the computer, of course. 
With the right programs and I/O circuits, 
a computer (even the kind whose built -in 
keyboard and video screen make it a 

terminal unto itself) can support several 
terminals around an office or house. For 
a very few machines, there are even 
programs available which allow several 
terminals to operate at once. 

Even a one- terminal system can fre- 
quently use an add -on printer, for all the 
reasons already cited. But the applica- 
tion has a lot to do with which printer 
should be selected. The main choices 
are between dot -matrix and character 
printers; between impact, electrosensi- 
tive and thermal printing systems; and 
between printers offering upper -case 
(capitals) only and those offering both 
upper and lower case. (See "Printer" 
article that follows.) 

Modems are another useful accesso- 
ry, allowing your computer to communi- 
cate with others by telephone. Originate - 
only modems, the least expensive type, 
let your computer call up others. Origi- 
nate /answer types also let others call 
you up. Some of the latter type also 
have "auto answer" facilities, so they 
can answer calls even in your absence. 

The Systems Approach. When you 
buy a computer, you're not just buying a 

computer. You're starting a system. So 
your choice should be governed by :he 
entire system it belongs to, and how well 
that system suits your application. Can 
the system be expanded to keep pace 
with your future needs? Can you get the 
peripherals you need -disk drives, mo- 
dems, printers, device control boards, or 
whatever? How easily can you add any 
extra memory you may need, and at 
what cost? How many companies sup- 
ply equipment to use with this system? 
Do you have near -future use for a busi- 
ness purpose? And, most important of 
all, is software available to make this 
system do what you want and need it to 
do? If the answer to all these questions 
is yes and cost is in your ballpark, then 
you've found the right system. 

(Focus continues on page 63) 
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The 
Ultimate Headphones, 
The Unique, New PRO -50 by Realistic. .. only $79,95 
The first headphones designed to reproduce 
sound the way you would hear it at a live 
performance. With the stereo image in front 
of you. With natural, unexaggerated channel 
separation and depth perception. But without 
the bass boominess and resonant peaks so 
common in other headphones. Along with 
exciting listening you get comfort, because 
PRO -50 weighs a scant10.4 ounces including 

The 
diaphragms 
allow the ear 
to develop its 
own natural, 
desired reso- 
nance at mid 
and high fre- 
quencies, 
allowing PRO - 
50 to act as an 
open -air 
headphone 

PASSIVE DIAPHRAGMS 

Active driver - 
transducer 

Prices may vary at individual stores and dealers 

Six passive 
diaphragms 
bring a new 
level of real- 
ism to head- 
phone hi -fi 

Below their 
own reso- 
nance, the 
diaphragms 
do not allow 
bass notes to 
pass, thereby 
working as a 
coupled 
headphone 

cord and plug. The secret of this breakthrough 
is in the six passive diaphragms encircling the 
driver. These "slaves" perform two vital func- 
tions. At upper -middle and high frequencies 
they let the ear listen in a "free field" that 
eliminates self- resonance, and they allow the 
ear's own natural resonances to develop. 
Combined with acoustical resistances, this 
forms a controlled and highly damped vent 
to flatten resonant peaks and extend bass 
response. PRO -50 has an audio range of 
16- 20,000 Hz. All this performance without user 
adjustments - PRO -50 is self -adjusting. Come 
in and discover the ultimate in headset hi -fi. By 

the company that also builds and markets the 
TRS-80;" the world's most popular personal 
computer. 

Realistic -Sold Only at 

IIC O s lgn 
A DIVISION OF TANDY CORPORATION, FORT WORTH. TX 76102 

OVER 7000 LOCATIONS IN 40 COUNTRIES 
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How to Buy a 
Computer Printer 
BY ALEXANDER W. BURAWA, Features Editor 

Sooner or later, if you own a person- 
al- computer system, you'll want to 

add a hard -copy printer. For example, a 

home user might want to keep printouts 
of programs in case he "blows" them on 
his tapes or disks, or have recipes that 
can be taken into the kitchen instead of 
a video monitor or terminal. A small 
businessman, on the other hand, would 
need a printer even more -for generat- 
ing letters, billing information, stock - 
inventory lists, etc. Thanks to the intro- 
duction of lower- priced models, anyone 
can now seriously consider adding a 

hard -copy facility. 
In this article, we will discuss the vari- 

ous types of printers available and ex- 
plain how each operates. Our objective 
is to provide guidance on selecting the 
printer that is just right for the purpose, 
based on such features, as performance 
and cost. 

Some Generalizations. Hard -copy 
printers are considered to be one -way 
machines that provide a permanent 
copy of whatever appears at the appro- 
priate output port of a computer. This 
computer peripheral generally has no fa- 
cility for "talking to" the computer (al- 
though there are terminals, such as a 

teletypewriter, that permit two -way com- 
munications, including hard copy). 

A number of factors contribute to the 
price of a printer, the most important be- 
ing the printing mechanism used, num- 
ber of characters per line, and printing 
speed. As a general rule, the greater the 
number of characters per line and /or the 
faster the operating speed, the more ex- 
pensive the printer. For example, a 40- 
column (40- character /line) thermal 

printer of the type used with many cal- 
culators is much less expensive than a 

line printer that prints at a rate of 500 
lines /minute and has a capacity of 80 
characters /line or more. 

All computer -controlled hard -copy 
printers can be classified as either "im- 
pact" or "nonimpact" in design. Charac- 
ters and symbols can be printed either 
fully formed or in a dot -matrix format. Fi- 
nally, printers can be classified as either 
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"serial" or "line." Individual printers vary 
immensely in terms of operating fea- 
tures, capacity, reliability, print quality, 
cost, etc. 

At one time, all hard -copy printers 
were referred to as "line" printers. To- 
day, a line printer generally means a de- 
vice that prints an entire line of charac- 
ters simultaneously. To differentiate be- 
tween this type of printer and those that 
print each character individually across 

IBM Select ric VISES interchangeable 
"golf ball" prinfhead for selectable 
font, pre fo rmed solid characters. 
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the page, the term "serial" has come 
into common usage. Unfortunately, a 
few manufacturers continue to refer to 
their serial printers as "line" printers. In 

most cases, however, you can deter- 
mine which is which by referring to man- 
ufacturer specification sheets. Serial - 
printer speeds are generally given in 

characters /second (cps) with no men- 
tion of lines /minute (LPM), while line - 
printer speeds are almost invariably giv- 
en in lines /minute and may or may not 
include characters /second. If in doubt, 
ask your dealer. 
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Character Format. Impact printers 
with solid, fully formed characters 
abound for high -quality typefaces used 
for business letters, business forms, 
magazine and book printing, etc. These 
can be found on TeletypeR cylinders, 
IBM SelectricR "golf" balls, "daisy" 
wheels, drums, chain -print mechanisms, 
and embossed "bands." In general, fully 
formed type carriers provide both upper - 
and lower -case alphabetic characters, 
numbers, punctuation marks, and spe- 
cial symbols (if any are required). Addi- 
tionally, many offer a choice of different 
type fonts, such as Roman, italic, bold, 
etc. The exception here is the cylinder 
printhead, which is limited to upper -case 
alphabetic characters, the numerals 0 
through 9, and a few punctuation marks 
and symbols. 

Dot -matrix printing is the other tech- 
nique for forming printed characters on 
paper. Here, a number of dot "ele- 
ments" make up each character in the 
set. The dots are usually arranged in a 

matrix consisting of 4 to 7 dots horizon- 
tally and 7 to 9 dots vertically. When the 
elements are limited to 7 or fewer dots 
vertically, the character set may not con- 
tain lower -case letters because of prob- 
lems with legible descenders. 

Dot -matrix -formed characters are not 
continuous and may, as a result, lead to 
problems in legibility, especially if the 
matrix is made up of very few elements. 
(Some very expensive dot -matrix print- 
ers generate so many elements per 
character that individual characters ap- 
pear to be continuous.) 

Printheads that use the dot -matrix for- 
mat of generating characters can be 
used in impact printers and are used ex- 
clusively in nonimpact printers. 

Impact vs. Nonimpact. Like an or- 
dinary typewriter, all impact printers re- 
quire force to print a character on paper. 
In the great majority of impact printers, 
the printhead is forced with hammer -like 
action against the paper through an 
inked ribbon. In rare cases, the selected 
character in the printhead is held sta- 
tionary while a hammer drives the paper 
and inked ribbon against the character 
slug or matrix from the rear to accom- 
plish the printing task. 

Almost without exception, impact 
printers are considerably slower than 
their nonimpact counterparts, averaging 
less than 60 characters /second for seri- 
al printers. While some serial printers 
that use the dot -matrix printhead may be 
capable of operating at speeds of up to 
330 characters /second, few in the low- 
er -price ranges can achieve better than 
100 characters /second. At the lowest 
end of the price range, printing speed 
may be restricted to 60 characters/ 
second or less. 

One characteristic of all impact print- 
ers is a high level of noise during opera- 
tion. Noisiest of all is the cylinder printer, 
which clatters away at distracting noise 
levels. Perhaps the quietest is the band 
printer, which is, relatively speaking, 
unobtrusive. Even with its high noise 
level, the impact printer is often the one 
most preferred for high -quality printing 
and /or multiple -copy capability. 

By comparison, nonimpact printers 
are almost silent in operation, the only 
sound coming from the mechanisms 
that move the head across the paper 
and feed the paper upward for the next 
line. Unfortunately, two disadvantages 
are common to all nonimpact printers - 
inability to make multiple copies and 

Matrix printhead is used exclusively 
m nonimpact and in some impact printers. 
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sometimes very low legibility of the dot - 
matrix- formed characters. 

Nonimpact printers form their charac- 
ters by any of the following techniques: 
thermally, electrosensitively, electro- 
statically, Xerographically, and ink jet. 
For limited budgets, all but the first two 
can be eliminated from consideration. 

Impact Printers. Here is a rundown 
on moderately priced impact printers: 

Cylinder. The printhead used in this 
type of printer was one of the earliest to 

gain popularity (the old Teletype used 
it). The cylinder printhead gets its name 
from the shape of the character carrier. 
In operation, the cylinder rotates and 
moves up and down to carry the appro- 
priate character into striking position. 
Then a hammer strikes the cylinder, 
forcing the selected character against 
the paper through an inked ribbon. 

One can buy a used cylinder printer 
from a surplus dealer at low cost. Its 

multiple -copy capability, using carbon - 
paper- interleaved rolls, is a major 
advantage. Disadvantages include a 

10- character /second printing speed, 
just passable print quality, no lower- 
case alphabet, limited symbol availabil- 
ity and very noisy operation. 

Golf -Ball. The spherical "golf" ball 
printhead was developed by IBM for its 
Selectric typewriter. Similar in concept 
to the cylindrical printhead, the golf ball 
is a sphere on which the printing charac- 
ter set is embossed. Operation is also 
basically similar to the cylinder printer, 
except that the ball itself strikes the pa- 
per through an inked ribbon without help 
from a hammer. Also, it features both 
upper- and lower -case characters. 

(continued on page 66) 

."` O P 

JK; ri 

MNCl 

STUVr./XY. 
RSTkJ v5oi x' 
flR5TI1/W 

Printing band produces preformed characters 
but legibility is only fair to poor. 
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ball, dot matrix, impact, band, 
and daisy wheel print heads. 

NOVEMBER 1979 65 

www.americanradiohistory.com

www.americanradiohistory.com


KX.us ON MICAoCoMPUTTAs 
Excellent print quality, plus quick in- 

terchange of printheads (balls) with dif- 
ferent character fonts are the leading 
advantages of the golf -ball printer. 
Prices of new machines start at about 
$2000, while reconditioned ones such 
as from Anderson Jacobson sell in the 
area of $1200. 

Two disadvantages are prominent in 

the golf -ball printer: printing speed aver- 
ages only about 15 characters /second, 
and operation is noisy, though certainly 
not as noisy as with the cylinder printer. 

Daisy - Wheel. The name "daisy 
wheel" is derived from the printhead's 
resemblance to the flower. Character 
slugs are located at the ends of 
"spokes" that radiate from a hub. Under 
computer control, the hub is rapidly ro- 
tated to bring the selected character into 
striking position, where a hammer drives 
the slug against ribbon and paper. 

Daisy -wheel printers are more reliable 
and faster than cylinder and golf -ball 
printers, averaging 45 to 55 characters/ 
second. Like the golf -ball printer, the 
daisy -wheel printer has interchangeable 
type -font printheads. Its print quality is 

especially good. The major disadvan- 
tage of the daisy -wheel printer is its rela- 
tively high price of $3000 to $5000. 

Matrix -Impact. This is perhaps the 
fastest growing type of printer in com- 
mon use. Each character is formed from 
a pattern of dots arranged in a matrix. 
Each dot is struck onto the paper 
through an inked ribbon by an indepen- 
dent "pin" in the printhead. As the head 
passes over the paper, the computer 
"tells" it which pins are to be "fired." 

Since the chracter set of a matrix - 
impact printer is determined by patterns 
stored in ROM or PROM, not by the con- 
figuration of the printhead, character 
fonts can be changed easily, allowing 
unique symbols to be created almost at 
will. This matrix approach also makes it 

possible to have limited graphics mixed 
with printed characters. Speed is gener- 
ally higher than with other types of im- 
pact printers -up to 330 characters/ 
second in the most expensive serial 
printers and as low as 30 characters/ 
second at the low -price end. Reliability, 
relatively quiet operation, and low cost 
(about $900 to start) round out the ad- 
vantages of the matrix -impact printer. 

The major disadvantage of this type of 
printer is that legibility may be poor be- 
cause the characters are not continu- 
ous. The problem becomes progressive- 
ly worse as the number of dots in the 
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matrix for a letter become smaller. 
Band. Unlike other impact printers, 

the band printer can be designed to 

strike the paper through an inked ribbon 
or to force paper and ribbon against the 
selected character with a hammer be- 
hind the paper. It gets its name from the 
fact that the character set is embossed 
on a continuous metal or reinforced 
polyurethane "band" that fits over a pair 
of bobbins. The bobbins rotate to set the 
selected character slug into position. 

Advantages of the band printer in- 
clude: easily interchangeable type 
bands for replacement or changing type 
font, good print quality, high reliability, 
and relatively high operating speeds that 
range from 30 characters /second on up. 

Disadvantages are charactersitic of 
various models. Some are subject to 
excessive belt and drive wear, others 
print low- quality characters, and still oth- 
ers wear out individual characters on the 
band relatively rapidly. And one worn 
character means replacing the entire 
band. Finally, these are fairly expensive 
printers, starting at about $3000. 

Nonimpact Printers. In the nonim- 
pact- printer category, there are basically 
two types from which to choose in the af- 
fordable range of most personal- and 
very- small- business computer users - 
thermal and electrosensitive. Both share 
a disadvantage common to all nonim- 
pact printers, namely, an inability to pro- 
duce simultaneous multiple copies of 
the printed matter. An advantage they 
share is whisper -quiet operation. 

Thermal. The matrix format for this 
type of printhead is the same as for the 
impact matrix printhead discussed 
above. As the printhead moves across 
the specially treated paper, it pauses at 
each position where a character is to be 
printed. At each pause, selected ele- 
ments inside the printhead are rapidly 
heated, activating the coating in the se- 
lected areas. When the coating is ac- 
tivated, it changes color to form dots that 
contrast with the overall color of the pa- 
per itself. 

Very low cost and silent operation are 
the major advantages of the matrix ther- 
mal printer. Disadvantages include: rela- 
tively low speed (30 to 100 characters/ 
second), need for special paper, lack of 
preprinted forms, and short line width. 

Electrosensitive. The printhead used 
in this type of printer is similar to that 
used in the thermal printer, except that it 
vaporizes selected points of a special 

coating on the paper with a voltage rath- 
er than with heat. Operation is also basi- 
cally the same. 

Electrosensitive printers are low in 

cost, ranging from about $400 to $3000. 
A couple of peripherals manufacturers 
have hinted that at some future time, 
electrosensitive printers minus case and 
power supply might be available for as 
little as $250. These printers are also 
relatively fast, operating at speeds of 
160 to 2200 characters /second. 

The single important disadvantage 
that has prevented the electrosensitive 
printer from taking over the single -copy 
market is the special paper it requires. 
This paper, bearing a thin black layer 
and an even thinner coating of alumi- 
num, is very fragile and must be handled 
with utmost care to prevent wrinkling 
and soiling. A further problem is the re- 
flectivity of the aluminum surface, which 
virtually "washes out" under some light- 
ing conditions and makes it almost im- 
possible to photocopy printed text. 

Other Considerations. Not all hard - 
copy printers have full -page -width (81/2") 

printing capability. There are a number 
of "column" printers that use adding - 
machine -size paper rolls and give an av- 
erage of 40 columns (40 characters) per 
line of upper -case alphabet, numerals, 
and punctuation and some special char- 
acters. In general, these printers employ 
either impact or nonimpact dot -matrix 
printheads. These printers are extreme- 
ly low in cost, as little as $150 if you 
shop around, but their graphics capabil- 
ity may be limited. 

Another consideration often over- 
looked by prospective buyers is the 
manner in which the paper is fed from 
the supply roll or folded stack. There are 
two alternatives here, the most common 
of which is friction -roller feed, such as 
used in typewriters. The other is sprock- 
et feed. Here, gear -like sprockets locat- 
ed at opposite ends of the "carriage" en- 
gage perforations along the sides of the 
paper to move the paper upward as 
each line of printing is completed. 
Sprocket -feed is superior to friction -feed 
because it very precisely locates each 
line of print, but the perforated paper 
costs more. 

The costs of a hard -copy printing sys- 
tem do not stop with the purchase of the 
printer itself; in fact, that may be just the 
beginning. You must take into account 
the cost of the paper. Here, the advan- 
tage is on the side of the impact printer 
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that uses inexpensive paper rolls. Prices 
are considerably higher for the special 
papers required for thermal and elec- 
trosensitive papers. And, where avail- 
able, accordion -folded, sprocket -feed 
forms can be very expensive. Last but 
not least, you must allow for mainte- 
nance. A formed -character impact print- 
er will generate much steeper mainte- 
nance and repair costs than a nonim- 
pact matrix printer, if only because the 
former has more mechanical elements. 

While most machines print in one di- 
rection only (left to right), others print bi- 
directionally. In a bidirectional printer, 
when the printhead sweeps from left to 
right and comes to the end of a line, the 
paper feeds up one line and printing 
continues from right to left. This process 
is repeated for every pair of lines in the 
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text, eliminating "carriage return." To 
accomplish bidirectional operation, 
these printers have built into them a 

one -line data -storage buffer. 
Finally, not all printers have the same 

"typing" density. Full -width printers can 
have as few as 5 and as many as 16.5 
characters /inch across the page and as 
few as 5 and as many as 12 lines /inch 
down the page. High- density printing 
can save considerably on the cost of pa- 
per but may be difficult to read. 

Buying Hints. Most of the prices quot- 
ed in this article are manufacturer sug- 
gested list. Dealers in the microcomput- 
er marketplace, however, often sell be- 
low list and, on occasion, considerably 
below. So, it pays to shop around. 

Though it might be preferable to buy 

new equipment, don't overlook the 
used -printer market. Occasionally, very 
expensive printers that have been taken 
out of a large system will be refurbished 
and sold in satisfactory operating order 
at a fraction of their original price. Be 
sure you get a warranty, though. 

If you own or plan to buy a video ter- 
minal -that is, a keyboard -video monitor 
system -it would be wise to purchase 
only a one -way printer. Having a two - 
way one would make the typing facility 
redundant unless you also wish to own 
an electric typewriter. 

Finally, try to get some "hands -on" 
experience with the printers you have in 

mind. Visit your local computer store 
and, if possible, other computer users 
who already have hard -copy printers to 

see which fills your needs. 

CP /M: The Standard 
Microcomputer Software Interface? 
BY DOROTHY SIEGEL* 

This semi -universal software interface is already 

providing tremendous advantages for 8080 and Z80 -based 

computer users. Its extension to other 

systems may not be far off_ 

N THE early days of personal comput- 
Ming, toggling switches and watching 
LEDS constituted the only means of da- 
ta- handling available to enthusiasts. As 
microcomputers and peripherals prolife- 
rated, users expected to be able to ob- 
tain high -quality software to run on their 
systems. However, because hardware 
and software were not standardized, 
proven software that large computers 
had been using for years and software 
written specifically for, say, the 8080 and 
Z80 (the largest population of chips in 

use) had to be adapted to accommodate 
a multitude of incompatible systems. 
This uneconomical state of affairs inhib- 
ited the development of good software. 
What was needed was a quasi -universal 
interface that would allow applications of 
software once written to run on any 
8080/Z80 machine. Just as the S -100 

'Lifeboat Associates, New York, NY. 

bus became the 8080/Z80 standard for 
hardware, CP /M (a registered trade- 
mark of Digital Research) is filling this 
need in the realm of software. 

What Is CP /M? CP /M is an operating 
system, a layer of software that masks 
the hardware and makes it 'imperson- 
ate" a computer defined by CP /M itself. 
Once CP /M is loaded on a microcom- 
puter system, the details of the hard- 
ware actually in use become irrelevant 
to the user. As far as he is concerned, 
he is dealing only with CP /M; the oper- 
ating system does the rest. Similarly, a 

program need only be designed to run 
under CP /M, not with any particular 
hardware configuration. This ability to 
mate virtually any microcomputer and 
any software is one of the main reasons 
for the growing popularity of CP /M. 

CP /M consists of a monitor control 
program plus some utility programs, 
principally a text editor, an assembler 
and a debugger. Together, these pro- 
grams comprise a complete and inde- 
pendent software -development package 
that enables the user to create, edit, de- 
bug, assemble and run programs using 
one, two, three, or four floppy or mini - 
floppy disk drives. It can be used with 
any of the family of 8080- or 780 -based 
micro -processor that have at least 16K 
of memory. 

The heart of the CP /M is the disk op- 
erating system (FDOS). It relieves the 
user of all housekeeping tasks, creating 
and manipulating files, and coordinating 
communication between peripherals. 
The FDOS acts as a supervisor for other 
programs, whether they are utilities like 
CP /M's own editor, application pro - 
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grams like inventory control, or transla- 
tors for high -level programming lan- 
guages like BASIC, COBOL, FOR- 
TRAN, and PL -1. 

The FDOS can be further subdivided 
into the BIOS or Basic Input /Output 
System, which provides machine lan- 
guage interfacing to the I/O devices, 
and the BDOS, or Basic Disk Operating 
System, which provides disk and file 
management. Together, the BIOS and 
BDOS supervise the I/O hardware. 
BDOS allocates disk space for new files 
and maintains a record of disk storage in 

use and available. When a program de- 
mands storage, BDOS determines the 
disk addresses to be employed, and 
performs disk I/O through the BIOS driv- 
ers. For example, when an application 
program such as an editor or an assem- 
bler needs to write data to a file, it calls 
BDOS function #21 to write a record. 
BDOS does the necessary calculations 
and calls the BIOS with four different op- 
erations: select disk, set track, set sec- 
tor, and perform data write. 

The Console Command Processor 
(CCP) is the user interface to the rest of 
CP /M. It executes its own set of com- 
mands, such as DIR to list the file names 
on a diskette or ERA to erase a file. 
There are five such built -in commands 
that the CCP can perform. When the 
hardware is first activated, or a program 
run has ended, CCP is loaded "by de- 
fault." But when a program such as a 
BASIC interpreter is executed, CCP's 
2K of memory is released for use by the 
program and becomes part of the TPA 
or transient program area as shown in 
Fig. 1. 

The TPA is the section of memory 
where a program is loaded for execu- 
tion. For example, when "BASIC" is 

typed to the CCP, the FDOS loads the 
binary command file BASIC.COM at 
100H (the H denotes hexadecimal or 
base -16 notation) and transfers execu- 
tion to the start of the BASIC program. 

CP /M's transient commands (see Ta- 
ble) reside not in memory, but on the 
CP /M disk, ready to be loaded by the 
CCP. The user can load one of the tran- 
sient commands supplied with CP /M, 
such as the CP /M editor (ED). Or, as in 

the example with BASIC above, he can 
create his own transient commands, 
even using an editor, assembler or de- 
bugger obtained from another source. 
When the user wishes to edit a file, he 
types "ED." When he wishes to run BA- 
SIC, he types "BASIC." And when he 

wishes to list the files on the disk, he 
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types "DIR." The manner in which the 
system copes with these different tasks 
is unimportant to the user seated at the 
console. 

The "standard" CP /M for most ma- 
chines with an S -100 bus (such as the 
Altair, IMSAI, North Star, Cromemco, 
etc.) has programs loading at address 
100H (Fig. 1). A second "standard" 
CP /M, for computers with firmware at 
low memory addresses (such as the 
TRS -80, Heath H -8, and Poly 8813), has 
programs running at 4300H. Major soft- 
ware houses such as Digital Research 
and Microsoft have produced versions 
of their products for both standards. 

Why CP /M? The decision to make 
CP /M easily transportable between dif- 
ferent computer systems was a recent 
one. In 1973, when Intel introduced its 
8080 microprocessor, Gary Kildall of Di- 
gital Research designed a PL /M cross - 
compiler to generate code for the new 
device. He separately designed an 8080 
operating system, CP /M (for "Control 
Program for Microprocessors ") ver.1.0, 
that he later configured for the 8080 - 
based systems built by Omron and Digi- 
tal Microsystems. In 1976, when IMSAI 

0-4K 

I/2K 

3 I/4K 

2K 

PAGE 0 

asked him to implement CP /M on their 
8080 -based computer, Digital Research 
redesigned CP /M (ver.1.3) to be trans- 
portable between different machines 
with standard 8" IBM diskettes. CP /M 
started becoming a popular system for 
microcomputer users who owned 8" disk 
drives, and it was possible for users with 
dissimilar hardware to start swapping 
disks and programs. 

In 1977, Larry Alkoff of Lifeboat As- 
sociates configured CP /M to work on 
the North Star minifloppy disk system. 
Enthusiastic response to word of its ex- 
istence led Lifeboat to offer CP /M con- 
figurations for almost every other mini - 
floppy and floppy disk system -single 
and double density, single and double 
sided, hard and soft sectored, 51" and 
8 ", and with any disk controller. Today, 
CP /M is available from Digital Re- 
search, from disk system manufactur- 
ers, and from distributors like Lifeboat 
for virtually all 8080 /Z80 -based comput- 
er disk systems sold. 

The popularity of CP /M mushroomed. 
It was inexpensive compared to systems 
software for large computers, and it pro- 
vided a machine -independent environ- 
ment for the wider world of software. For 

(Continued on page 73) 
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Fig. 1. System memory map for the CP /M 
microcomputer software interface. 
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nnovations 
The sharpest picture ever achieved 
in big -screen projection TV 
The new Heathkit Screen Star sets a new 
standard in picture quality for big- screen 
projection TV. The finest F1.0 lenses you 
can buy produce one of the clearest, 
brightest pictures ever. 
Imagine watching all your favorite TV 
movies and sports events on a big 6 -foot 
diagonal screen. Heathkit's three -tube 
projection gives you brighter, more vivid 
color. And it's a lot easier to build than 
conventional TV's. 

A complete computer system in one 
compact unit 
The Heathkit All -In -One Computer takes 
the guesswork out of selecting a bal- 
anced computer system. It includes 
built -in floppy storage, smart terminal, 
heavy -duty keyboard, 12 -key numeric 
pad, Z80 CPU, and 16K RAM expandable 
to 48K -all in one compact unit. 
Two Z80 microprocessors mean ter- 
minal and computer never share 
power. So both can operate faster 
on more complex programs. And 
there's no better way to learn 
about computers than to build 
one yourself. 

The only computerized home 
weather station for instant, up -to- 

the- minute weather reports 
Just push a button for reliable weather 

information anytime you need it with 
the unique Heathkit Weather Station. 

It gives you digital readouts on 
F or C temperatures, wind speed in 

miles or kilometers per hour or in 
knots, wind direction, barometr.c 

pressure, date and time of day, even 
the wind chill factor. 

This microprocessor -based weather 
computer has memory to store data 

and precision infra -red sensing 
devices built into the outdoor trans- 

mitter. And it's very easy to build. 
The finest stereo receiver ever 

introduced by one of the 
leaders in audio technology 

It's loaded with luxury features that 
let you adjust your music to your 

preference. 
Special features include a Precision 
Tuning System (PTS) that automati- 

cally corrects mistuning. 5- section FM 
tuning capacitor gives you maximum 

rejection of unwanted signals for lower 
noise, cleaner sound. Digital frequency 

readout, center tune meter, and flywheel 
loaded tuning are just a few of the lux- 

ury touches. Complete 
specifications are in the 
latest Heathkit Catalog. 

AM Sal ta 

Heathkit 
If coupon is missing, write Heath Co., 

Dept. 010.590, 
Benton Harbor, MI 49022 

Heathkit Products are also sold and serviced at Heathkit Electronic 
Centers (units of Schlumberger Products Corp.) in major cities 
throughout the U.S. See your white pages. 
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FREE CATALOG 
See all the newest innovations in build -it- 
yourself kits in the latest free Heathkit Catalog. 
It contains nearly 400 exciting kits for your home, 
work or pleasure. Send today. 

AP- 
send to: Heath Company, Dept. 010.590, 

Benton Harbor, MI 49022 
I 

Yes, please send me a Heathkit Catalog. 
I am not currently receiving a catalog. 

Name 

Address 

City State 

{ CL -720 Zip 
{ 
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A lot of signal. 
Fora little cost. 

When it comes to signal sources, 
high precision and versatility don't have to mean high prices. 
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The 2001 Sweepable 
Function Generator. $149.95* 

A wide -range 1 Hz -100 kHz source for 
stable, low- distortion sine waves; fast rise/ 
fall -time square waves; high -linearity 
triangle waves -as well as a TTL square - 
wave output. 

The 2001's voltage -controlled oscil- 
lator lets you remotely shift the generator's 
frequency by applying a DC voltage, or 
using an AC voltage to sweep its output 
over a 100:1 range. A pushbutton - 
selectable DC offset, allows you to shift 
output waveform centers above or below 
baseline at will. With its five overlapping 
ranges, high- and low -level outputs, Model 
2001 is a remarkable value. 

Model 4001 Ultra- Variable 
Pulse Generator. $169.95* 

Model 4001 is a precision digital pulse 
generator with fast rise and fall times 
covering 0.5 Hz to 5 MHz in 5 overlapping 
ranges. Pulse width and spacing are 
independently variable, 100 nsec to 1 sec. 

Whatever type of testing you have in 
mind, the 4001 has a mode to match: 
Continuous. One -shot. Trigger. Gate. Square 
wave. Even a complement mode to 
instantly invert the output. Plus external 
triggering and gating. Three outputs- 50- 
ohm variable, TTL and sync. And much, 
much more. 

The more digital work you do, the 
more you need our 4001. 

CSC's 2001 and 4001. They're the generators you've been looking for. 
At the price you've been waiting for. 

CONTINENTAL SPECIALTIES CORPORATION 

Call toll -free for details 
1- 800 - 243 -6077 

Smarter tools for testing and design. 
Suggested U S resale. Avatlableat selected local distributors Prices, specifications subject to change without notice. © Copyright 1979 Continental Specialties Corporation 
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Focus ON MICINOCOMPUTTAS 
(Continued from page 68) 
example, when CP /M is used, the same 
version of Microsoft Disk Extended BA- 
SIC will execute identical BASIC pro- 
grams on a North Star Horizon, an Ohio 
Scientific Challenger, or a Cromemco 
System 3 Computer. This standardiza- 
tion and broadening of the market has 
helped to promote the writing of high - 
quality software. 

A spartan operating system, CP /M is 

designed for the most efficient use of the 
limited memory most users had back in 

1976. It is also economical with disk 
space, not requiring contiguous blocks 
of space on the disk in order to create 
continuous files. The system is forgiving, 
which makes it difficult for a user to inad- 
vertently destroy his program. Further- 
more, CP /M is well- conceived, reliable, 
and thoroughly debugged. 

A wide variety of CP /M software is 

available from dozens of sources. There 
are application packages such as word - 
processing and mail -list programs, pay- 
roll, and general ledger; utility packages 
such as TEX (a text formatter for Digital 
Research) and Macro -80 (a relocating 
Macro Assembler from Microsoft); and 
language programs in which to develop 
or run application programs. Two recent 
releases are a BASIC Compiler and two 
Compilers for the language "C ". CP /M 
offers the luxury of a selection among 
more than a dozen BASIC's, three FOR- 
TRAN's, three COBOL's, an APL, a 

PL -1 and innumerable assemblers, edi- 
tors, and business packages. 

Computer users who are still depend- 
ent on the equipment manufacturers can 
benefit from CP /M. With a nonstandard 
DOS supplied by the manufacturer, their 
machines constitute a captive software 
market. If the manufacturer, either be- 
cause of bankruptcy or a change in 
plans, fails to supply that market, the us- 
ers are in trouble. For instance, the 
availability of CP /M software for the 
Processor Technology Helios disk sys- 
tem should offer more than a little com- 
fort to the recently orphaned owners of 
these systems. 

Communication Using CP /M. Us- 
ers of CP /M having similar disk systems 
can exchange disks. Users with dissimi- 
lar disk systems can communicate pro- 
grams and data via telephone (lines or 
they can exchange listings. They have 
the further alternative of using Lifeboat 
Associates' media conversion facilities 
to convert a CP /M disk from one sys- 
tem's format to a CP /M disk in another. 

Other communication possibilities 
NOVEMBER 1979 

CP /M TRANSIENT COMMANDS 
STAT -List the number of bytes of storage 
remaining on the currently logged disk, 
provide statistical information about partic- 
ular files; and display or alter device as- 
signment. 
ASM -Load the CP /M Assembler and as- 
semble the specified program from disk. 
LOAD-Load the file in Intel "hex" ma- 
chire code format and produce a file in 
machine executable form which can be 
loaded into the TPA. (This loaded program 
becomes a new command under the 
CCP.) 
DDT -Load the CP /M debugger into TPA 
and start execution. 
PIP -Load the Peripheral Interchange 
Program for subsequent disk file and pe- 
ripheral transfer operations. 
ED -Load and execute the CP /M text edi- 
tor program. 
SYSGEN- Create a new CP /M system 
diskette. 
SUBMIT- Submit a file of commands for 
batch processing. 
DUMP -Dump the contents of a file in hex. 
MOVCPM- Regenerate the CP /M system 
for a particular memory size. 

Note: These are commands supplied with 
CPIM. Any programs acquired by the user 
are added to his repertoire of Transient 
Commands. 

have been fostered by CP /M. Ward 
Christensen and Randy Suess of the 
Chicago Area Computer Hobbyist Ex- 
change (CACHE) devised a computer- 
ized dial -in "corkboard and pushpin" 
community bulletin board -a modern - 
day version of a wall full of index cards. 

In its first 16 months of operation, 
CBBS (Computerized Bulletin Board 

System) handled 16,000 calls. Ward re- 

ports that often the entire operation is 

automated, with a user's computer call- 
ing the CBBS computer. CBBS's have 
reportedly cropped up in Pasadena, 
Boston, Maynard (Mass.), Atlanta, Dal- 
las, and Beaverton (Oregon), all em- 
ploying the CACHE supervisory soft- 
ware and CP /M. Ward feels that CP /M 
made implementation of CBBS much 

easier, and he uses standard CP /M utili- 
ty programs to maintain it. Eventually, 
CP /M Users Groups may use on -line 

computers with modems to transfer files. 

For the Future. Feedback from CP /M 
users has led Digital Research to plan 
for the introduction of a more expensive, 
more sophisticated, upwardly compat- 
ible operating system, MP /M. This Multi - 

Programming Monitor supports pro- 
cesses arranged by priority for handling 
events in real time, yet it is designed so 

that CP /M programs can run with it. The 
MP /M is about four times the size of 

CP /M and costs about twice as much. 
If the advent of microcomputers is 

seen as a revolution, surely the develop- 
ment of advanced, universal operating 
systems must be too. By unifying the 

software market and making it worth- 
while to design sophisticated programs 
for the micros, CP /M (and MP /M to 

come) has unleashed these machines 
and put them to work. 

COMPUTER SCI NOES 
BUILDING 

BACK FNTRAJCE 
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We put more thought into our 
leader than most manufacturers 

put into their tape. 
One of the reasons Maxell has such a 

great foilowing is because of our leader. 
It has a built -in non -abrasive head 

cleaner designed to remove the oxide 
residue other tapes leave behind, without 
damaging your tape heads. 

It also points out what side of the tape 
you're or (A or B) as well as which 
direction the tape is traveling. So it's almost 
impossible to make a mistake. 

It even gives you a five second cueing 
mark, :;o you can set your recording 

maxell II I I I d I I I I I I I I I I I I I I II IIIIIIIIIIIILIII I! 1111191f1ú 

levels without wasting tape. Or time. 
Obviously, all the -hought that went into 

our leader was designed to help you get 
more out of our tape. 

So if you think our leader sounds 
impressive, wait till you hear what follows it. 

I I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
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ADD A 
CLIPPING 

INDICATOR 
TO YOUR 
AUDIO 

AMPLIFIER 
THE CONSEQUENCES of overdriv- 

ing an audio power amplifier can 
range from the unpleasant (ragged, dis- 
torted sound) to the catastrophic (burnt, 
black remains of tweeters and super - 
tweeters). It's obvious, therefore, that 
the audiophile will want to avoid this 
condition. The project presented here, 
an Amplifier Clipping Indicator, will help 
him do just that. It continually senses 
both the audio output of the amplifier 
and the power supply voltages, and 
flashes a warning LED if the output sig- 
nal voltage approaches either power 
supply rail. The user can then reduce 
the drive level so that the LED stops 
flashing. 

Readily available, inexpensive com- 
ponents comprise the Amplifier Clipping 
Indicator. Many of them will be found in 

an experimenter's "junk box." A stereo 
version can be built in just a few hours, 
making the Amplifier Clipping Indicator 
an enjoyable weekend project. The 
modest amount of power the circuit re- 
quires can be tapped from the power 
amplifier's supply or furnished by a small 
supply built especially for this purpose. 

To protect speakers, 
this simple circuit 
senses power supply 
voltages and flashes 

a warning LED just before 

the onset of clipping 

BY NORMAN PARRON 

What Is Clipping? When an audio 
amplifier is overdriven, it "clips" the in- 
put signal. The process is shown graph- 
ically in Fig. 1. A power amplifier is driv- 
en by a sinusoidal input signal having 
maximum positive and negative ampli- 
tudes of +VIN and -VIN, respectively 
(Fig. 1A). The amplifier generates an 
output signal that is (ideally) an exact 
replica of the input except for its in- 
creased amplitude. 

Because the amplifier must reproduce 
ac waveforms, it employs a bipolar dc 
power. supply. This means that the most 
positive voltage it can produce at the 
output terminals is +VCC, and the most 
negative voltage is -VCC. If the amplifi- 
er's gain control is adjusted so that the 
output signal approaches the limits im- 
posed by the power supply, a waveform 
like that shown in Fig. 1B is generated. It 

can be seen that the maximum positive 
and negative swings of the output volt- 
age, +VOUT and -VOUT, are some- 
what less than the absolute limits of 
+VCC and -VCC. 

Adjusting the control for more gain 
causes the amplifier to attempt to ex- 

ceed the constraints of the power sup- 
ply. The result is a clipped waveform like 
that shown in Fig. 1C. Spectral analysis 
of such a waveform indicates the pres- 
ence of high -order harmonic distortion 
products during the interval that clipping 
takes place. If the output signal is 

clipped less than 1% of the time, the ef- 
fect is usually inaudible. As the duration 
of clipping approaches 10 %, the usual 
consequence is audible, "raspy" distor- 
tion. A severely clipped signal (more 
than 10% of the time) contains a consid- 
erable amount of high- frequency ener- 
gy. This energy poses a significant 
threat to midrange and high -frequency 
drivers because it is directed to them by 
the crossover network and they are usu- 
ally capable of dissipating far less power 
than bass drivers. 

Although the example that has been 
discussed used sinusoidal signals, an 
audio amplifier usually processes musi- 
cal signals that are much more complex. 
It is characteristic of most recorded mu- 
sic that the average signal level is low. 
However, musical program material 
does contain a significant number of 
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short- lived, high -level transients. An am- 
plifier might be called upon to deliver 
one watt of output power on an average 
basis, but accurate reproduction of a 

bass percussion transient can require 
fifty to one -hundred times that power 
level for a brief instant. 

All is well if the amplifier has enough 
voltage and current reserves to pass the 
transient unclipped. However, if the am- 
plifier cannot do so, the dynamic range 
of the recording will be compressed and 
audible distortion products introduced. 
This, coupled with the fact that per- 
ceived loudness is a function of average 
(as opposed to peak) power, explains 
the trend toward power output capabili- 
ties that were unheard of in audio am- 
plifiers a relatively short time ago. So- 
called "super- power" amplifiers allow 
the audiophile to listen to program mate- 
rial at realistic levels without clipping 
high -level transients, even if inefficient 
speakers are used. 

About the Circuit. The Amplifier 
Clipping Indicator is shown schematical- 
ly in Fig. 2. Each channel of amplifica- 
tion in a sound system will require a sep- 
arate indicator circuit. The most com- 
mon application for the project is in a 

stereo system, so component numbers 
for two channels are shown. Those for 
the right channel are given in paren- 
theses. The discussion that follows per- 
tains to only one channel, designated 
the left channel of a stereo pair. Every- 
thing that will be said, however, applies 
equally to as many channels as are 
needed because the indicator circuit is 

identical for each. 

Output signals from the audio amplifi- 
er are applied to an 11:1 voltage at- 
tenuator (R1R3). Similarly, the positive 
and negative supply voltages, +VCC 
and - VCC, are applied to attenuators 
R5R7 and R9R11. The voltage dividers 
associated with the power -supply out- 
puts, however, employ trimmer potenti- 
ometers and have variable attenuation 
factors. Those portions of the input volt- 
ages passed by the attenuators are ap- 
plied to two 741 operational amplifiers 
(IC1A and ICIB) employed as voltage 
comparators. 

Assume that the trimmer potentiome- 
ters have been adjusted to attenuate the 
power supply voltages slightly more 
than the fixed divider attenuates the au- 
dio signal. If the amplifier is being driven 
by an audio signal, but not to the point of 
clipping, its output voltage will be small- 
er in magnitude than either the positive 
or negative supply voltage. This means 

that the voltage applied to the noninvert- 
ing input of IC1A is never more positive 
than that applied to the inverting input, 
and the output of the comparator re- 
mains at -12 volts. Similarly, the volt- 
age applied to the inverting input of ICIB 
remains positive with respect to that 
present at the noninverting input, keep- 
ing the output of ICIB at -12 volts. 

Diodes Dl and D3 form an OR gate 
whose output goes to +12 volts when 
either of the comparator outputs does. In 

the absence of clipping, both D1 and D3 
are reverse -biased, which keeps tran- 
sistor Q1 cut off. Monostable multi vibra- 
tor IC3 remains untriggered and its out- 
put (pin 3) is at ground potential. This 
keeps D7, which together with D5 forms 
a second diode OR gate, in a noncon- 
ducting state. The output of the D1D3 
OR gate is applied to the D5 input of the 
second gate. Both inputs are low, so 03 

+VIN 

VIN 

+Vcc 

-VCc 

(A) 

(8) 

+ Vcc 

Fig. 1. If ill 1)14 t amplitude (A) or gain 
of amplifier is not excessive, output 
is not clipped (B). 
Increasing one or both causes 
amplifier to clip the output (C). 

receives no base drive and the clipping 
indicator LED (LED/) remains dark. 

Now let's assume that the audio am- 
plifier is driven into clipping. The audio 
output voltage reaches the positive or 
negative supply voltage (or both) and is 

clipped like the one shown in Fig. 1C. 

When the positive portion of the audio 
waveform applied to the noninverting in- 

put of IC1A becomes more positive than 
the voltage at the inverting input, the 
output of the comparator goes to +12 
volts, this forward- biases D1 and D5, 
and provides base drive for Qi and 03. 
A similar thing happens when the nega- 
tive portion of the audio waveform is 

clipped. The voltage applied to the in- 
verting input of ICIB becomes more 
negative than the voltage at the nonin- 
verting input, so the output of this com- 
parator switches to a +12 -volt level. 
This forward biases D3 and D5, provid- 
ing base drive for Q1 and 03. 

When 03 is supplied with base cur- 
rent, it turns on and the clipping indicator 
LED glows. However, the clipping inter- 
val can be so short that the eye will not 
readily detect the brief flash of the LED. 
That's why 01, IC3, and their associated 
components have been included. 
Together they function as a pulse - 
stretching circuit. Here's how. 

When the output of either comparator 
goes high, Q1 receives base current and 
its collector drops to ground potential. A 
negative pulse is passed by Cl to pin 2 

of IC3, triggering this monostable mul- 
tivibrator. The output of the timer IC (pin 
3) goes high for an interval determined 
by the time constant of R19C5. For the 
values given, the width of the output 
pulse is about 0.25 second. This output 
pulse is OR'ed with the output of gate 
D1D3 and applied to resistor R21. Tran- 
sistor 03 receives base drive and sinks 
current for LEDs, causing the clipping 
indicator LED to glow. 

The pulse- stretcher turns the LED on 
for one quarter of a second even if the 
clipping interval is much shorter. A 

subsequent trigger pulse received while 
the monostable is timing will not retrig- 
ger it. However, one received immedi- 
ately after a timing cycle will cause the 
process to be repeated. If the clipping in- 
terval is longer than the width of the out- 
put pulse (which can be extended to any 
desired interval by increasing the value 
of R19 or C5 or both), the OR'ing action 
of D5 and D7 will keep 03 in a conduct- 
ing state. Therefore, the clipping indica- 
tor LED will continue to glow even after 
the output of the monostable has re- 

turned to its ground state. It will glow un- 

76 POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


tit the audio amplifier recovers from the 

clipping condition. 
The project requires a bipolar power 

supply of ± 12 volts dc. These operating 
voltages can usually be tapped from the 
audio amplifier's power supply. Zener di- 
odes and series current -limiting resis- 
tors can be used to drop the amplifier's 
+VCC and -VCC supply voltages to 
the desired values. Alternatively, a small 
line- powered supply can be built into the 
project's enclosure. Current demand is 

relatively modest -a few milliamperes 
for the -12 -volt supply and about 50 mA 
from the positive rail. 

Because dynamic voltage comparison 
is the method employed to sense clip- 
ping, this project enjoys a significant 
advantage over such power- monitoring 
devices as peak -reading meters and 
strings of LEDs. A peak- reading meter 
only indicates that the audio output has 
reached a given level. It will not neces- 
sarily indicate that clipping is taking 
place. For the sake of illustration, let's 
consider what happens to an amplifier 
with an unregulated power supply when 
it is driven by an audio signal with many 
high -level transients. 

Suppose that our amplifier can deliver 

AMPLIFIER 
OUTPUT 

LEFT CHANNEL 
(RIGHT 

CHANNEL) 

AMPLIFIER 
+VCC 

AMPLIFIER 

-VCC 

BT51 

RI (R2) 

75 watts per channel of continuous pow- 
er to 8 -ohm loads and has an IHF dy- 
namic headroom of 2.04 dB. This means 
that it can deliver 120 watts of output 
power into 8 ohms for brief intervals. 
Consequently, the power supply volt- 
ages under full load are +34.6 volts and 
-34.6 volts. When the demand on the 
power supply is light, the available volt- 
ages are +43.8 and -43.8 volts. 

If the supply's filter capacitors have 
charged up to these higher voltages and 
a short -lived, high -level transient arrives 
at the amplifier's audio input, the output 
stage can momentarily generate an 
87.6 -volt peak -to -peak waveform with- 
out clipping it. However, driving the am- 
plifier this hard causes the voltages 
across the filter capacitors to decrease. 
If the amplifier is called upon to re- 
produce a second high -level transient 
before the filter capacitors have had an 
opportunity to recharge sufficiently, clip- 
ping will result. 

It can thus be seen that a peak -read- 
ing audio power meter will not necessar- 
ily indicate that the amplifier is clipping. 
In our example, the lowest possible 
power supply voltages are +34.6 and 

+12v 

-34.6 volts, so we can safely say that 
any audio output signal with a peak pow- 
er of up to 75 watts as indicated on the 
peak -reading monitor will not be clipped. 
Above that power level, however, the 
meter reading alone will not tell us 
whether clipping is taking place. By con- 
trast, a flash of the indicator LED in this 
project warns of the onset of clipping, a 
warning which takes into account the dy- 
namics of the amplifier's power supply. 

Construction. Either printed circuit or 
perforated board can be used in the as- 
sembly of the Amplifier Clipping Indica- 
tor. In any event, the use of IC sockets is 

recommended. Be sure to use the mini- 
mum amount of heat and solder consist- 
ent with the formation of good solder 
joints. Also, observe the polarities and 
pin basings of semiconductors and elec- 
trolytic capacitors. 

After the project's circuit board has 
been completed, connect it to BTS1 and 
the indicator LED(s) with suitable 
lengths of hookup wire. Then secure the 
board to the project enclosure with 
standoffs and machine hardware. Mount 
BTS1 on the rear panel of the enclosure 

IN914 

R23 (R24) 
4700 

LEDI (LED2) 
CLIPPING 

R3 (84) 
10K 

R7 (R8) 
I0K 

IC3 (IC4) E RI9 (R20) 
220K 

R9 (RIO) 
IOOK 

RII (R12) 
10K 

-12V 

Fig. 2. Schematic of the clipping indicator circuit for one channel. 

RTSI - -- Four -position (Six -position) harrier 
terminal tit rip 

CI through C'4- 1),I -4' disc ceramic 
C5,C6 -I -µF tantalum 
Dl through DR IN914 
ICI. IC2 p.A747CN dual operational 

amplifier 
IC3,1C4- NE555V tinier 
LED I .1,ED2 -1.ight emitting diode 

PARTS LIST 

Q I through Q4 2N2222 
The following are 14-watt, 5 °2 tolerance car- 

bon composition fixed resistors unless other- 
wise specified. 

R I .R2.R5,R6,R9,R I O-- I00,0(X) ohms 
R3.R410,(()0 ohms 
R7,R8.R I I ,R12--10.000-ohm. linear -taper 

trimmer potentiometer 
R I3,R 14- 47,00(1 ohms 

C5 (C6) 
LF 

03 (Q4) 
2$2222 

ICI, IC2 =yA747CN 
IC3, IC4 = NE555V 

R 15,R 16.R 17,R 11t-- ((K))) ohms 
R 9.R20--220.000 ohms 
R2I ,R22- 22,01$) ohms 
R23.R (4- 371) -ohms. 1/2-watt, 109 tolerance 
Misc.- Suitable enclosure. printed circuit or 

perforated hoard. bipolar 122 -colt puiser 
supply. IC sockets or Moles Sol dercons. 
LED mounting collars. machine hardware, 
hookup wire, solder. etc. 
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POSITIVE SUPPLY VOLTAGE 

AUDIO POWER. 
INPUT Q AMPLIFIE+E 

AUDIO 
INPUT 

C SPEAKER 

NEGATIVE SUPPLY VOLTAGE 

SUPPLY VOLTAGE 

+12V 

-12V 

POWER 
AMPLIFIER 

I 
COUPLING 
CAPACITOR SPEAKER *JTPVT 

C 

CLIPPNi® IAHNCATOR 

+12V 

Fig. 3. Diagram showing details of interconnection for 
amplifiers With bipolar (A) and single -ended (B) power supplies 

with machine hardware and the indicator 
LED(s) on the front panel with rubber 
grommets or mounting collars made 
especially for this purpose. As men- 
tioned earlier, operating power for the 
project can be obtained from a small 
supply included inside the enclosure or 
tapped from the amplifier itself if a bipo- 
lar dc supply is employed. If the latter 
approach is taken, the required zener di- 
odes and series resistors will easily fit in- 
side the project enclosure. 

Another possible approach, if there is 
room in the amplifier chassis, is to 

mount the entire project inside the am- 
plifier and locate the indicator LEDs on 
the front panel. If this is done, BTS1 can 
be eliminated and the connections to the 
speaker outputs and +VCC and -VCC 
hard -wired. 

Note that the circuit as shown will 
function properly with audio amplifiers 
having supply voltages of up to ±60 
volts (or +80 or -80 volts in the case of 
an amplifier with a single -ended supply). 
That bipolar voltage corresponds to a 

clipping power of 225 watts into 8 ohms. 
The project is therefore useable with the 
vast majority of audio amplifiers com- 
mercially available. If you have an am- 
plifier employing greater supply volt- 
ages, the circuit can be suitably modified 
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simply by increasing the attenuation fac- 
tors of the input voltage dividers (in- 
creasing the values of R1, R5, and R9). 

Interconnection and Adjust- 
ment. If your audio amplifier employs a 

bipolar dc power supply (most do), con- 
nect the +VCC and -VCC terminals of 
BTS1 to the power supply outputs inside 
the amplifier. (Note that making these 
connections will, in most cases void the 
warranty on your amplifier.) Also, con- 
nect the AMPLIFIER OUTPUT terminals of 
BTS1 to the amplifier's speaker output 
terminals in agreement with the polari- 
ties indicated in Fig. 2. These connec- 
tions can be made with standard "zip - 
cord" or speaker wire. Refer to Fig. 3A 
for details. 

Slightly different connections should 
be made if your audio amplifier employs 
a single -ended power supply and a cou- 
pling capacitor or transformer between 
the final amplifying devices and the 
speaker output terminals. The required 
connections are as follows: connect the 
+VCC and -VCC terminals of BTS1 to 
the "hot" side of the power supply out- 
put; and connect the "hot" AMPLIFIER 

OUTPUT terminal of BTS1 to the "hot" 
side of the amplifier output before the 
output coupling (dc blocking) capacitor 

or transformer. Refer to Fig. 3B. 
The circuit's trimmer potentiometers 

can now be adjusted. Referring to Fig. 2, 
note the points near R7 and Rl i desig- 
nated A, B, and C. If your audio amplifier 
has a bipolar power supply, adjust the 
wiper of R7 so that it is at position A and 
the wiper of Rl1 so that it is at position 
B. If your amplifier's power supply is sin- 
gle- ended, adjust the wiper of R7 so that 
it is at position A and the wiper of R11 so 
that it is at position C. 

Two pieces of test equipment are 
needed to adjust the trimmer potentiom- 
eters properly. The first is a sine -wave 
generator whose output is of sufficient 
amplitude to drive the audio amplifier 
into clipping. (One volt peak -to -peak of 
drive signal is usually more than ade- 
quate.) The second item can be either 
an oscilloscope or a multi meter, but the 
former is preferred. We will first describe 
the procedure to be followed if an oscil- 
loscope is available and then that to be 
employed if one is not. 

Connect a patch cord between the 
output of the signal generator and the in- 
put of the audio amplifier. Then connect 
the probe running from the oscillo- 
scope's vertical amplifier input to the au- 
dio output of the power amplifier. Apply 
power to the project, signal generator 
and audio amplifier. Then adjust the am- 
plitude of the generator's output, the 
gain of the audio amplifier, and the vari- 
ous oscilloscope controls for a stable, si- 
nusoidal trace. The output of the audio 
amplifier should not be connected to a 

speaker. 
Increase either the gain of the amplifi- 

er or the amplitude of the generator out- 
put until the oscilloscope trace just be- 
gins to reveal clipping of the waveform. 
Then decrease either the amplifier gain 
or signal output so that the amplitude of 
the waveform decreases a few volts be- 
low each clipping limit. (This provides a 

small safety margin so that the indicator 
LED will start to flash just before clipping 
actually begins.) 

Without disturbing the amplifier, gen- 
erator, or oscilloscope control settings, 
adjust trimmer R7 until the LED starts to 
flash on positive signal peaks. Make a 

pencil mark on the circuit board denoting 
the correct position of the wiper and then 
return the control to its original setting. 
Next, adjust R11 so that the indicator 
LED starts to flash on negative signal 
peaks. Once the correct setting of R11 
has been found, don't disturb it. Return 
to R7 and adjust its wiper so that it corre- 
sponds to the position marked on the cir- 
cuit board. Decrease the amplitude of 

POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


the generator output or the gain of the amplifier, noting that 
the indicator LED will be extinguished. If you have built more 
than one Amplifier Clipping Indicator, say, for use with a 

stereo or four -channel audio amplifier, repeat the procedure 
just described for each. 

Those who do not have acess to an oscilloscope can use a 

VTVM, VOM, or similar multimeter to adjust the project. First, 
the power supply limitations of the amplifier with which the 
project will be used must be determined. Connect the signal 
generator to the amplifier as described above and adjust the 
generator for a 60 -Hz output. Connect the amplifier's speaker 
output to an 8 -ohm load (a resistor is best) and apply a moder- 
ate amount of drive to the amplifier input. With the power sup- 
ply loaded, measure its output voltage(s). Increase the gain of 
the amplifier or the amplitude of the drive signal and note 
whether the power supply voltages decrease. If they do, mea- 
sure the minimum values. 

Having performed these measurements, determine the 
peak -to -peak voltage swing that the output can generate. For 
example, if the minimum voltages that a bipolar power supply 
generates under maximum drive conditions are +30 and -30 
volts, the con tin uous peak -to -peak signal that the amplifier 
can pass at the onset of clipping is 60 volts p -p. Next, calcu- 
late the rms output voltage using the equation Vrms - Vp -p 

/2.828. For our example, the rms output voltage is 21.2 volts. 
Connect the multimeter probes across the 8 -ohm load and 

adjust the amplifier's gain or the amplitude of the input signal 
so that the calculated rms voltage is indicated by the meter. 
Then decrease the gain or the drive signal so that the meter 
reading is a few volts below the calculated value. (This pro- 
vides the safety margin previously discussed.) Now adjust the 
trimmer potentiometers in the same manner described in the 
procedure employing the oscilloscope. Repeat the procedure 
for the circuit associated with each additional channel of am- 
plification (if any). 

Use. The Amplifier Clipping Indicator is now ready for use. 
With it, you'll be able to adjust drive level and /or amplifier gain 
so that your amplifier will never go into heavy clipping. Keep in 

mind that the indicator LED will begin to flash slightly before 
the the onset of clipping. If the LED starts to blink, back off on 
the drive level or gain control. Your high- frequency drivers will 
be glad you did! 

"If I want _roar advice I'll ask br it!'' 
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WHAT COMES OLJTOFASPEAKERIS ONLY 
AS IMPRESSIVE AS WHAT GOES INTO IT. 

Most speaker companies 
try to impress you by 
describing the 
"incredible" sound 
that comes out of 
their speakers. 

At Pioneer, we 
think the best way to 
describe how good 
HPM speakers are is 
to tell you what went 
into them. 

Instead of a 
conventional tweeter, you'll 
find HPM speakers have a 
unique supertweeter. In brief, 

it works on a 
thin piece 
of High 
Polymer 
Molecular 
(HPM) film 
that converts 

electrical impulses into sound 
waves without a magnet, 
voice coil, cone or dome. 

As a result, it can 
reproduce highs with an 
accuracy and definition that 
no conventional tweeter 
could possibly match. 

We've also created 
special mid -range driver 
cones that are light enough 
to give you sharp response, 
yet rigid enough not to 
distort. So you re assured 
of hearing a lot more 

recorded them. 
Of course, we could o on 

and on about the fact that 
every HPM speaker 
element has a cast 
aluminum frame, instead 
of the flimsy stamped out 
metal kind. Or about our 
special compressed 
wood cabinets that have 

better acoustic 
properties than 
ordinary wood 
cabinets. 
It's features like this 

that begin to explain why 
unlike speakers that sound 
great on only part of the music, 

HPM speakers 
sound 
great on The HPM Supertweeter: 

speaker technology rises 
to new highs. 

music, and a lot less 
distortion. 

And while most woofers 
are stiill made with the same 
antiquated materials used !n 
1945, ours are made 
with a special carbon 
fiber blend that's 
allowed us to decrease the 
weight of the cone, yet 
increase the strength needed 
for clarity. This, plus an 
oversized magnet and a 

long -throw 
voice coil let 
you hear even 
the deepest 
notes exactly 
the way the 
musicians 

te:c 

You'll never hear 
a sound out of these the cast aluminum trames. 

® 1978 U.S. Pioneer Electronics Corp., 85 Oxford Drive, Moonachie, NA. 07074. 
CIRCLE NO.70 ON FREE INFORMATION CARD 

controls that let you adiust the Sound aII of it. 
to your listening area. And this 
virtue isn't something you'll 
find in only our most expensive 
HPM speaker. It's found in 
every HPM speaker. 

At this point, we suggest 
you take your favorite record 
into any Pioneer dealer and 
audition a pair of HPM 
speakers in person. 

If you think what went 
into them sounds impressive, 
wait till you hear what comes 
out of them. 

Q40 PIONEER® 
We bring it back alive. 
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During the heating 
season, you can feel 
warmer at 65° F, if 

you humidify the 
heated air. 

IN THESE days of high energy costs, 
each of us must pitch in to help reduce 

energy consumption. In particular, if you 
are a home owner, you can help simply 
by turning down the thermostat. At the 
same time, however, you will want to 

turn up your "comfort" level. One way to 
do this is to increase the relative humidi- 
ty in your home by modernizing the hu- 
midification system in your warm -air fur- 
nace. The Solid -State Humidity Control 
described here does just that, economi- 
cally and reliably. 

This automatic humidity control is an 
easy -to- build, low -cost device that cou- 
ples to a solenoid -controlled water valve 
and special humidifier spray nozzle. 
(Spray nozzles of various water capaci- 
ties are readily available at many hard- 
ware and plumbing -supply outlets at 
reasonable cost.) To reduce parts cost, 
you can use a solenoid valve recovered 
from an old washing machine, if avail- 
able. The spray nozzle itself mounts 
anywhere in the direct stream of the 
heated air so that the fine water mist 
turns to vapor. 

Why Humidify? All heating systems, 
whether warm -air, hot -water, or steam, 
should have some form of humidification 
to promote a healthy environment for 
you, your family, pets, furnishings, 
plants, etc. This is especially important 
during the winter months when the air in- 
side of the home is closed off from the 
outside air and is heated. 

When air is heated, its relative humidi- 
ty decreases from a healthy 30 -50% to 
as low as an arid 10 -20 %. The latter is 
far too low for comfort. It irritates sensi- 
tive membranes (which accounts for all 
those sore throats you get during the 
winter); is a poor conductor of electricity 
(hence, the build -up of annoying static - 
electricity charges on your body when 
you cross a rug); and makes tempera- 
tures in the 50° to 70° F range appear to 
be colder than they really are. 

By raising the humidity level in the air 
in your home during the winter months, 
you can alleviate many of these prob- 
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SOLID -STATE 
HUMIDITY 
CONTROL 
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Fig. 1. Te) tperatnre sensor ICI. in furnace plenum chamber. determines 
tchen solenoid operates to spray fine hater mist into chamber. 

PARTS LIST 

CI 1- pF.200 -V nonpolarindcapacitor 
C2 100 -µF. 25 -V tantalum capacitor 
DI I N2069 or similar rectifier 
FI.F'_ -3- ampere slow -blow fuse (MDI. -3 or 

equivalent I 

I I- NE -211 neon lamp 
ICI- I.M39I IN temperature -controller (Na- 

tional) 
Q I 2N39116 or similar transistor 
Q2- T23(12B triac (RCA) 
T he following resistors are 1 -4-W, 11.1';'; , unless 

otherwise specified: 
R I- 2711 -ohm. 2-watt, 10',; resistor 
R2,R4- 20.1HH) ohms metal film (see 1e51) 

R3-- 10.(00-ohm subminiature trimmer 
R5 4700 ohms 
Rh- 150,000 ohms 

WATER 
SOLENOID 

R7 --12(0 ohms 
RIl- I ROO ohms 
R9 22,(1IH) ohms 
sI - Spst switch (optional) 
Misc.- Printed -circuit hoard; fuse holders for 

Fl and F'_; 120 -volt ac water solenoid 

(W.W. Grainger No 6X230 or similar); 
spray nozzle (see Note below); 4- conductor 
(color- coded) cable; hookup wire; etc. 

Note: The required spray nozzle is available 
from Wm. Stein Mfg. Co., 29 F Halsey 

Rd.. Parsippany, NJ 07054. Specify part 

No. A -37 (11.37 gallon /hr) or No. A- 50((1.5 
gallon /hr). The following are available from 
A. Caristi, 69 White Pond Rd., Waldwick. 
NJ 07463: pc hoard at $3.60; ICI at $3.0); 
and Q2 at $3.1)0. 

(ems. In terms of saving energy (fuel), 
you can reduce your thermostat setting 
while maintaining a relative humidity of 
30% to 50% and feel warmer at 66" to 

70° F than you would at 75° in arid air. 

Circuit Operation. The heart of the 
humidity controller is a special integrat- 
ed circuit, IC1. This four -terminal 
LM3911 has an entire temperature-con - 
trol system on a single chip. Included in 

this IC are a temperature sensor, stable 
voltage reference, and operational am- 
plifier. As shown in Fig. 1, the internal op 
amp is wired as a comparator with exter- 
nal resistors so that the pin -2 output 
switches voltage as the temperature of 
the IC's case traverses the set -point 
determined by the reference voltage on 
pin 3. Since the IC has a built -in 6.8 -volt 
reference supply, the temperature 
switch -point of the controller is held sta- 
ble regardless of power -line voltage. 

The output current from IC1 is insuffi- 
cient to drive the gate of triac 02. There- 
fore, 01 is used to amplify this current to 

a sufficient level. 
When the temperature of IC1 drops 

below the set -point, the voltage at pin 3 

cuts off 01. Conversely, as the tempera- 
ture rises above the set -point, ICI's out - 
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put switches negative and sends 01 into 
conduction. This, in turn, applies suffi- 
cient current to the gate of 02 to cause 
the triac to trigger on and energize the 
water solenoid. Neon lamp 11, connect- 
ed across the solenoid (with dropping 
resistor R9), provides visual indication 
that the solenoid has been energized 
and the water is on. 

By physically locating IC1 in the 
warm -air stream of the furnace, we can 
ensure that the water solenoid will be 
energized only when the temperature of 
the heated air is sufficient to vaporize 
the mist from the spray head. When the 
burner shuts off and the air cools, the 
spray is automatically terminated. Po- 
tentiometer R3 in the input circuit of IC/ 
allows you to select warmer or cooler 
switching temperatures, permitting you 
to adjust duty cycle of the spray and, 
thus, the degree of humidification. 

Dc power for 1C1 and 01 is provided 
by R1, Cl, D1, and C2, with R1 and Cl 
forming a voltage- divider network. Since 
Cl is purely reactive, it dissipates no 
power and remains cool. This makes it 

possible to develop a relatively low volt- 
age across R1 without need for a power 
transformer or high -wattage resistor. 
Current through D1 charges C2 to about 

20 volts. Fuses F1 and F2 protect the 
circuit against excessive damage in the 
event of component failure. As either 
side of the circuit can be connected to 

the "hot" leg of the power line, both 
sides are fused. 

Construction. The circuit is best as- 
sembled on a printed- circuit board, etch- 
ing- and -drilling and components- place- 
ment guides for which are shown in Fig. 

2. When laying out the board for etching, 
be sure to maintain the heavy conductor 
traces where indicated. 

Wire the board as shown, taking care 
to properly orient D1, C2, 01, and 02. 
Be sure to use a nonpolarized capacitor 
for C1. 

Metal -film resistors are specified for 
R2 and R4 in the Parts List to maintain 
greatest temperature set -point stability. 
If you substitute 10% composition resis- 
tors, you can use 18,000 ohms instead 
of the specified 20,000 ohms. 

Note that ICI mounts off the board, in- 
side the heated -air chamber (plenum) of 
your furnace, where it will be able to 
sense burner operation. Connection be- 
tween ICI and the board is accom- 
plished with a four -conductor, preferably 
color- coded, cable. Pay strict attention 
to pin connections when wiring ¡Cl to 
the board via its cable, referring back to 
Fig. 1 as necessary. (The length of the 
interconnecting cable is not critical.) 

When mounting ICI in the plenum, 
make absolutely certain its terminals are 
insulated from all metal parts in the fur- 
nace, since the IC is electrically 
connected to a circuit that does not have 
an isolation transformer. Should the IC 

touch any metal part of the furnace, the 
resulting short circuit will destroy the IC. 

Also, do not locate ICI where it will 
come into contact with the water supply. 

The water solenoid valve terminals 
connect to the pc board at the two points 
labelled with an S. Use at least 20- 
gauge wire for the connections. Power 
input to the circuit, labelled AC on the 
board, can be made via a conventional 
line cord and plug. You can install an op- 
tional power switch in series with the ac 
line, if desired. 

Typical installation of the system is il- 

lustrated in Fig. 3. The water connection 
between supply and spray nozzle can 
be made via 1/4" (6.4 -mm) copper tubing 
and plumbing fittings as required. Mount 
the spray nozzle to the wall of the ple- 
num chamber so that it sprays into the 
heated section of the warm -air chamber. 
Do not place it in the cold -air return. To 
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Fig. 2. Actual -size foil pattern 
for pc hoard is at right; component 
installation above. Note that ICI is 

not On the board. When mounting hoard. 
make sure it is isolated from ground. 

FURNACE 
HOT -AIR 
PLENUM 

SPRAY 
NOZZLE 

SADDLE 
VALVE 

SOLENOID .7 
VALVE 

WATER SPRAY 

L FLOW- 

Fig. 3. Typical installation showing plumbing. An 
optional power rs itch can be connected to the ac line. 

do so will cause improper operation and 
possible damage to your furnace. 

Checkout and Use. Before installing 
the control system, check for correct cir- 
cuit operation. You do not need the wa- 
ter- supply connection for this check. 

First, make certain that IC1 is fully in- 

sulated from all metal objects and your 
person. Then connect the solenoid ter- 
minals to points S on the board. Rotate 
R3 over its range. At some point, you 
should hear the solenoid click and see 
the neon lamp light simultaneously. This 
setting will be close to room tempera- 
ture. Adjust R3 so that 11 just extin- 
guishes to obtain an approximate setting 
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for the potentiometer. This done, discon- 
nect the project from the ac line and in- 

stall the pc board permanently. 
Install the spray nozzle in the plenum. 

Refer to the Parts List for specifications 
on two sizes of spray nozzles. Use part 
No. A -37 for smaller or No. A -50 for larg- 
er homes. 

Final adjustment of R3 can be made 
by placing the furnace in operation and 

setting the pot to operate the solenoid 
just after the furnace blower comtes on. 

This will provide maximum humidifica- 
tion for your heating system. If you re- 
quire less humidification, readjust R3. 

In Closing. If you wish to conserve en- 

ergy and /or reduce your heating costs 
while maintaining a comfortable living 
environment, simply modernize your hu- 

midifier system with the automatic con- 
troller described here. O 
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I $24 951 

EXTRACTOR TOOL I $1.49 I 

JUST WRAP' "WIRE WRAPPING 
TOOL 

WHY CUT? WHY STRIP? WHY SLIT? 
WHY NOT JUST WRAP? 

JW -1 -13 BLUE WIRE $14.95 
JW -1 -W WHITE WIRE $14.95 
JW -1 -Y YELLOW WIRE $14.95 
JW -1 -R RED WIRE $14.95 

JUST WRAP REPLACEMENT ROLLS 
R -JW -B BLUE WIRE 50 ft. Roll $2.98 
R -JW -W WHITE WIRE 50 ft. Roll $2,98 
R -JW -Y YELLOW WIRE 50 ft. Roll $2.98 
R -JW -R RED WIRE 50 ft. Roll $2.98 

UNWRAP TOOL FOR JUST WRAP 

I JUW -1 I UNWRAPPING TOOL I $349 
I 

JUST WRAP HIT 

I 0 0 00 
I 

JWK -6 I JUST WRAP KIT 

"HOBBY" WIRE WRAPPING 
TOOL BATTERY POWERED 

IBW-26301 FOR AWG 26 -30 1 $19.95 
I 

Use "C" size NICAD Batteries, not included. Bits 
not included. 

BT -30 BIT FOR AWG 30 $3.95 

BT -2628 BIT FOR AWG 26 -28 $7.95 

HOBBY WRAP TOOLS 

RIBBON CABLE ASSEMBLY SInGLE Eno 
26 AWG Ra nbow Coded flat cable. 

SE 14 -24 WITH 14 PIN DIP PLUG 
24" LONG (609MM) $3.55 

SE 14 -48 WITH 14 PIN DIP PLUG 
48" LONG I1218MM) $4.25 

SE 16 -24 WITH 16 PIN LONG DIP PLUG 
24" LONG (609MM) 

$3.75 

SE 16 -48 WITH 16 PIN LONG DIP PLUG 
48" LONG 1218MM1 $4.45 

DIP PLUG WITH CODER FOR USE 
WITH RIBBOn (ABLE 

14 -PLG 14 PIN PLUG & COVER $1.45 
16 -PLG 16 PIN PLUG & COVER $1.59 

^V (PS 

PRE -STRIPPED 
WIRE WRAPPING 
WIRE 
Wire for wire A rapping, 
AWG 30 (0.25mm) 
KYNAR" wire, 50 wires 
per package stripped 
1 both ends 

n.nnP Prnnww 

UNWRAP 

ilOMENBMMENEEMEMIM NOUN ® WIEN ® MIEN 
EIEEM ® EIIr 

UM=Nri MOM ® : _® MEN M.1111=1M1=1 MOM ® E ® ® ® RIBEN =1111 EDEN ® R ® MIE=IIM=N11W MIEMMMEMIERilEMMI KELM M=M1:M) 
TRI -COLOR DISPERSER 
IWD -30 -TRI [ TRI -COLOR DISPENSER I $5.951 

R -30 -TRI I REPLACEMENT ROLLS I $3.95 

WIRE DISPERSER 
WD -30 -B BLUE WIRE $3.95 
WD -30 -Y YELLOW WIRE $3.95 
WD -30 -W WHITE WIRE $3.95 

WD -30 -R RED WIRE $3.95 

DISPENSER REPLACEMENT ROLLS 
R -30B -0050 30 -AWG BLUE 50 FT. ROLL $1.98 
R -30Y -0050 30-AWG YELLOW50FT.ROLL $1.98 
R- 30W-0050 30 -AWG WHITE 50 FT ROLL $1.98 
R -30R -0050 30 -AWG RED 50 FT ROLL $1.98 

*KYNARPfNNW. T 

HOOH -UP WIRE 

HK-18 18 AWG 25 FT. SOLID CONDUCTOR $1.20 
HK-20 20 AWG 25 FT. SOLID CONDUCTOR $ 98 
HK-22 22 AWG 50 FT. SOLID CONDUCTOR $1.35 

24 AWG 50 FT SOLID CONDUCTOR $1 

HK-26 26 AWG 50 FT SOLID CONDUCTOR $1.35 

SHK-18 18 AWG 25 FT. STRANDED CONDUCTOR $1 20 
SHK-20 20 AWG 25 FT STRANDED CONDUCTOR $ as 
SHK-22 22 AWG 50 FT STRANDED CONDUCTOR $1.35 
SHK-24 24 AWG 50 FT STRANDED CONDUCTOR $1 35 

SHK-26 26 AWG 50 FT. STRANDED CONDUCTQRr$1 35 

DE 14 -2 WITH 14 PIN DIP PLUG -2" $3.75 
DE 14-4 WITH 14 PIN DIP PLUG -4" $3.85 
DE 14 -8 WITH 14 PIN DIP PLUG - 8" $3.95 
DE 14 -12 WITH 14 PIN DIP PLUG - 12" $4.07 
DE 14 -16 WITH 14 PIN DIP PLUG - 16" $4.12 
DE 14 -24 WITH 14 PIN DIP PLUG - 24" $4.15 
DE 16 -2 WITH 16 PIN DIP PLUG - 2" $4.15 
DE 16 -4 WITH 16 PIN DIP PLUG - 4" $4.25 
DE 16 -8 WITH 16 PIN DIP PLUG - 8" $4.35 
DE 16 -12 WITH 16 PIN DIP PLUG - 12" $4.47 
DE 16 -16 WITH 16 PIN DIP PLUG - 16" $4.52 
DE 16 -24 WITH 16 PIN DIP PLUG - 24" $4.55 
DE 24-6 WITH 24 PIN DIP PLUG - 6" $6.05 
DE 24-8 WITH 24 PIN DIP PLUG -8" $6.50 
DE 24 -12 WITH 24 PIN DIP PLUG - 12" $6.90 
DE 24 -16 WITH 24 PIN DIP PLUG - 16" $7.10 
DE 24 -24 WITH 24 PIN DIP PLUG -- 24" $7.70 

14 DIP 14 PIN DIP SOCKET $0.79 
16 DIP 16 PIN DIP SOCKET $0.89 
24 DIP 24 PIN DIP SOCKET $1 49 

36 DIP 36 PIN DIP SOCKET $2.49 
40 DIP 40 PIN DIP SOCKET $2.99 

STRAIGHTEN Pfilf RELEASE PiCI( UP INSERT 

DIP IC INSERTION TOOLS 
WITH Pin STRAIGHTRER 
Narrow profile. Pin straightener 
built into tool. Automatic ejector. 

INS -1416 I 

14 -16 PIN 
1$3.49 

11 

DIP IC INSERTER 

MOS, CMOS -SAFE 
GROUND STRAP NOT INCLUDED 

14 -16 PIN. MOS MOS-1416 

MOS-2428 

CMOS SAFE INSERTER 
24 -28 PIN, MOS 

CMOS SAFE INSERTER 

$7.95 

$7.95 

36-40 Pin CMOS-SAFE 
I C INSERTIOn TOOL 

Aligns bent out pins. Includes terminal lug for at- 
tachment of ground strap. 

GROUND STRAP NOT INCLUDED 

MOS -401 36 -40 PIN CMOS SAFE 
INSERTION TOOL $7 95 I 

DIP IC EXTRACTOR TOOL 

Extracts all LSI, MSI and 551 devices of from 8 to 
24 pins. 

I EX-1 ( 

24 -40 CMOS -SAFE EXTRACTOR TOOL 

Removes 24 -40 pin IC's, .600" centers. C -MOS safe. 
Includes terminal lug for attachment of ground strap. 

GROUND STRAP NOT INCLUDED 

I EX -2 I CMOS SAFE EXTRACTOR TOOL I $7.95 1 

MINIMUM ORDER $25.00, SHIPPING CHARGE 2.00, N.Y. CITY ANO STATE RESIDENTS ADD TAX 

OK MACHINE & TOOL CORPORATION 
3455 Conner St Bronx N Y 10475 (212) 994 6600 IN Telex 125091 
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LOGIC PROB 
I $36.95) 

WK -5 
I 

WIRE -WRAPPING KIT I _74 95 j 

PRB -I DIGITAL LOGIC PROBE 
DC to>50 MHZ 
10 Reim. pulse response 
120 Kit impedance 
Automatic pulse stretching 
l0 50 Masc. 
Automatic resell ng memory 
Open circuit detection 

Automatic threshold 
resetting 
Compatible with all logic 
tenuties 4 -15 VDC 
Range extended to 15 -25 VDC 
with optional PA -1 adapter 
Supply O.V.P. to - 70 VDC 
No switches no calibration 

[ PRB -1 DIGITAL 

PROTOTYPE BOARD Cm -100 

TERMINALS 1 020 TEST POINTS 188 separate 5 
point terminals plus 2 horizontal bus lines of 40 com- 
mon test points each 

SIZE 612" Wice. 5" Long. 

CM -1001 MODULAR PROTOTYPE BOARD I $25.95 

attuo aIOUIR PROTOTYPE BOARD Cm -200 
TERMINALS 630 TEST POINTS 94 separate 5 point 
terminals, plus 4 bus lines of 40 common test points 
each. SIZE. 6 Wide, 31/2" Long 

CM -2001 MODULAR PROTOTYPE BOARD I $16.45I 

CM-400 

CM-300 CM-.300 

PROTOTYPE BOARD Cm- 300,Cm -400 
CM -300 and CM -400 have two separated rows of five 
interconnected contacts each. Each pin of a DIP in- 
serted in the strip will have four additional tie -points 
per pin to insert connecting wires. They accept leads 
and components up to .032 in. diameter. Intercon- 
nections are readily made with RW -50 Jumper Wire. 
All contact sockets are on a .100 in. square grid 
(135, in. wide). 

CM-300 MODULAR PROTOTYPE BOARD $9.95 

CM-400 MODULAR FROM TYUE BOARD 52 45 

MODULAR BUS STRIP 
CM-500 is a bus strip to be used in conjunction with 
CM -300 and CM -400 for distribution of power and 
common signed lines. Two separate rows of common 
terminals, grouped into clusters of five. All contact 
sockets are on a .100 in. square grid. 

CM -500 I MODULAR BUS STRIP I $1 95 
I 

JUMPER WIRES 
50 Preformed wires, from 11íz to 4 inches, 20 AWG 
solid wire, white insulation. 

I RW-50 I JUMPER WIRES I $2 98 
I 

"CLIP ARD STRIP" TOOL 
For cutting arid stripping 1 in . insulation from 30 
AWG wire. 

I CAS -1301 

mini SHEAR 

CLIP AND STRIP 1 $1 98 J 

I MS-t0 MINI -SHEAR I $4.95 I 

mini SHEAR WITH SAFETY CLIP 

MS -20 I MINI -SHEAR WITH CLIP I $5.95 

VACUUM UISE 

ABS construction, 11 /2 in. wide jaws. 

I 
vv -t 1 

VACUUM VISE I S3.49 
I 

WIRE WRAPPIDG HITS 
WH- 2,WH- 3,WH -4 
WK -2 -B WIRE WRAPPING KIT (BLUE) $12.95 

WK -2 -Y WIRE -WRAPPING KITIYELLOW) $12.95 

WK -2 -W WIRE- WRAPPING KIT (WHITE) $12.95 
WK -2-R WIRE -WRAPPING KIT (RED) $12.95 

WK -3B (BLUE) I WIRE -WRAPPING KIT $16.95 

I WK -4B (BLUE)) WIRE- WRAPPING KIT I $25991 

WIRE WRAPPI=G HIT WH -5 

BW -630, WSU-30M, CON -1, EX -1, INS -1416, TRS -2, 
MS -20, 14, 16. 24 and 40 DIP sockets, WWT -1, 
WD- 30 -TR1, H- PCB -1. 

PC BOARD 
4 x 4.5 x ' in. board, glass coated EPDXY laminate, 
solder coated 1 oz. copper pads. The board has pro- 
vision for a 22/44 two sided edge connector..156 in. 
spacing. Edge contacts are non -dedicated for maxi- 
mum flexibility, 
The board contains a matrix of .040 in. diameter 
holes on .100 in. centers. Component side contains 
76 two -hole pads. 
Two independent bus systems are provided for volt- 
age and ground on both sides of the board. 

I H-PCB-1 
I HOBBY BOARD 

I 
$4 99 

1 

TERMIDAL BOARD 
.062 thick glass coated epoxy laminate. Outside di- 
mensions 6.3 in. x 3.94 in. Not plated. 

I A-PC-01 I 
Trrqr,,.r:Al B?nuL I $3 45 I 

PC BOARD 

Same specifications as A -PC -01 except matrix pat- 
tern is copper plated and solder coated on one side. 

IA -PC -02 I PRINTED CIRCUIT BOARD 
I $5 95 

I 

PC BOARD 
Same specifications as A- PC -01. Each line of holes 
is connected with copper plated and solder coated 
parallel strips on one side. 

I A- pc 03 PRINTED CIRCUIT BOARD 
I 

$5 95 I 

PC BOARD 
Same specifications as A- PC -01. One side has hori- 
zontal copper strips, solder coated. Second side has 
vertical parallel bars. 

A- PC -041 PRINTED CIRCUIT BOARD I $7.95 

PC BOARD 
The A -PC -05 features numbered contacts for easy 
reference along with a numbered matrix for easy 
hole locations. Made of .062 in. thick epoxy lami- 
nate. 4.5 in. x 5 in. Edge Connector Board. 

A-PC -05 I PRINTED CIRCUIT BOARD I $545 
Same as A -PC -05 except outside dimensions are 4.5 
in. x 6.5 in. Edge Connector Board. 

A- PC -061 PRINTED CIRCUIT BOARD I $6.95 

Same as A -PC -05 except outside dimensions are 4.5 
in. x 7 in. Edge Connector Board. 

I A -PC-07 I PRINTED CIRCUIT BOARD I $8 95 I 

TERMInALS 

WWT -1 SLOTTED TERMINAL $4 98 

WWT -2 SINGLE SIDED 
TERMINAL $2 98 

WWT -3 IC SOCKET TERMINAL $4 98 

WWT -4 DOUBLE SIDED 
TERMINAL $1 98 

TERMIDAL mSERTIIIG TOOL 
For inserting WWT -1, -2, -3 and -4 terminals. 

INS -1 I INSERTING TOOL I $2.49 

P C. B. TERMINI. STRIPS 

TS- 4 

TS- 8 
TS-12 

4 -POLE 
8-POLE 

12 -POLE 

$1.39 
$2.19 
$2.99 

MODULAR TERMINAL STRIPS 

TS-6MD I 2 -POLE 
1 

$1.7-T1 
(3 per Package) 

PC CARD GUIDES 

1 TR-1 I CARD GUIDES I $1.89 I 

PC CARD GUIDES IL BRACKETS 

TRS -2 I GUIDES S BRACKETS I $3.79 
I 

r]tlaN'rTr - ONE' SF 7' r4 PCS f 

/Pf$ffffffffff$Yfyf1// 

PC EDGE COnnECTOR 
44 pin, dual read -out, .156 in. spacing, wire -wrap- 
ping. 

I CON -1 I P C EDGE CONNECTOR I $3.49 I 

OK MACHINE & TOOL CORPORATION 
3455 Conner St , Bronx. N Y 10475tí(212) 994- 6600 0Telex 125091 
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fact: 
a Genuine Shure upgrade 
stylus is unquestionably 
the biggest bargain in hi -fi 
We strongly urge you to check your stylus for wear at least once a year to 
protect your records and maintain the highest standards of listening pleasure. 
Regardless of when (or where) you purchased your Shure cartridge, there is a 
Genuine Shure replacement stylus available which will bring your cartridge 
right back to its original specifications. Even better, you may actually be able 
to improve its performance significantly over the original with a Genuine Shure 
upgrade stylus... at surprisingly low cost! For example: 

IF YOU OWN: 

`115 

Type III 
SERIES 

M95 14E1/1 SERIES 

UPGRADE WITH: 

VN35HE 
/elk 

Hyperelliptical + 
stylus 

// N95HE 
, Hyperelliptical l 

stylus C, 

THIS IS THE RESULT: 

A dramatic reduction of harmonic 
and intermodulation distortion 
(formerly available only to owners 
of the incomparable V15 Type IV) is 
now possible with the V15 Type Ill 
and the M95 Series of cartridges 
simply by replacing the stylus. The 
Hyperelliptical stylus configuration 
contacts the record groove in a 
"footprint" that is longer and 
narrower than the popular Biradial 
tip design, making it pre- eminent 
for reproduction of the stereo -cut 
groove. 

M70 
111111111 SERIES 

LA- 

N72EJ 
Biradial (Elliptical) `\I1 
stylus \_ 
N72B . 
Spherical stylus 

Improved trackability, especially at 
high frequencies, due to a new, 
redesigned low -mass N72 
stylus assembly. 

ANY M91, M92, M93 N91ED* 
stylus 

Much improved trackability due to 
the lower effective tip mass of the 
nude Biradial (Elliptical) stylus tip. 
Less tracing distortion compared 
with a Spherical stylus tip. 

ANY M71, M73, M75 N75 TYPE 2* 
Series styli 

Improved trackability at higher 
frequencies due to a stylus 
assembly with a lower effective tip 
mass. 

ANY M44 Series N55E* 
stylus 

Lower tracking force with a Biradial 
(Elliptical) stylus, lower distortion, 
lower effective tip mass. 

M3D, M7D 
- 

N21D* 
stylus 

Improved performance at lower 
tracking forces. 
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" Before purchasing any replacement stylus be certain your turntable is compatible with the tracking force of the stylus you select. 

Always insist on a Genuine Shure replacement stylus. 
Look for the name "Shure" on the stylus grip. 

Genuine Shure upgrade styli by 

i3 
Shure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204 

In Canada: A. C. Simmonds & Sons Limited 
Outside the U.S. or Canada, write to Shure Brothers Inc., Attn: Dept. J6 for information on your local Shure distributor. 

Manufacturers of high fidelity components, microphones, sound systems and related circuitry. 
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BY JOSEPH J. CARR 

Practical, low -cost references for 

checking accuracy of test instruments 

Precision Refcmnccs 
for 

Curmnt & Voltage 

RECISION voltage and current ref- 
erences are routinely used in a vari- 

ety of applications. These references 
are useful for calibrating vertical deflec- 
tion factors of oscilloscopes and indica- 
tions of voltmeters and ammeters, for 
example. They also find use in data con- 
version, where almost all analog -to -digi- 
tal (A /D) and digital -to- analog (D /A) 
converters employ a reference voltage 
or current. Regulated dc power supplies 
that employ error amplifiers also require 
precision voltage references. (The out- 
put of an error amplifier controls regula- 
tor action, which is, in turn, controlled by 
the difference between actual output - 
supply and reference voltages.) 

Precision references were quite costly 
only a few years ago. Now, owing to low - 
cost ICs, good precision references can 
be built at low cost. 

Before we examine IC voltage and 
current references in detail, let us review 
some of the older methods for obtaining 
references so that principles will be 
more readily understood. 

Zener Diode. A simple circuit in which 
a zener diode is the regulator element is 

shown in Fig. 1. Also shown is a typical 
zener -diode characteristic curve. In the 
V+ forward -bias region, the zener diode 
behaves much like any other silicon di- 
ode that conducts a +I forward- current 
when V+ is greater than about 0.6 volt. 
In the V- reverse -bias direction, how- 
ever, there is a distinct difference be- 
tween zener and conventional silicon - 
diode behavior. 

Normally, a conventional silicon diode 

A 

DI 

0 
J 

0.6 

_- 
RL 

t 

V+ 

Fiat. 1. Zeiler -diode reference 
supply. The circuit is shown 
at A, while the characteristic 
curve is below at B. The 
fact that thc' zener voltage is 
dependent on temperature must be 
kept in mind in circuit design. 

does not conduct current when reverse 
biased (except when applied re- 
verse -bias voltage exceeds the diode's 
rated PIV). A zener diode acts quite con- 
ventionally between 0 and some V- val- 
ue called the "zener potential," or Vz. 
When V- reaches or exceeds Vz, the 
diode breaks over and begins to conduct 
a reverse current. 

As long as ambient temperature is 
held constant, Vz will also be constant. 
Bear in mind that the Vz value is differ- 

ent for different types of zener diodes 
and that even then there is a "nominal" 
voltage. This means that a large number 
of identical zener diodes will have val- 
ues that cluster closely around Vz. 

When you build a precision power 
supply or reference source, you must 
keep either of two considerations in 
mind. You must provide a constant -tem- 
perature environment or use tempera- 
ture- compensated circuitry. Then either 
hand -select the zener diode or provide a 
means for adjusting the output of the cir- 
cuit so you can compensate for incorrect 
zener potentials. 

Unfortunately, temperature cannot al- 
ways be maintained constant in practical 
circuits, especially where cost is a fac- 
tor. An attempt at solving temperature 
dependence by using several zener di- 
odes to produce the desired Vo output 
voltage is shown in Fig. 2. The actual Vz 
value for the different diodes will vary 
with changes in temperature, but if all di- 
odes used are in the same thermal envi- 
ronment, any temperature change af- 
fects all diodes equally. The output volt- 
age, which is the differential voltage be- 
tween the two points shown, remains 
constant regardless of temperature 
changes. Output potential Vo = (V5 + 
V6) - V3. 

A problem with circuits such as that 
shown in Fig. 2 is that the output voltage 
is not ground referenced. If a ground - 
referenced potential is required, Vo 
should be applied across the differential 
inputs of an operational amplifier. The 
output potential from the op amp would 
then be the product of op -amp gain Av 

NOVEMBER 1979 87 

www.americanradiohistory.com

www.americanradiohistory.com


and output voltage Vo, or Vo - Av. 
Op amps are frequently used to buffer 

zener -diode regulators and allow more 
precise setting of actual output voltage. 
The circuit usually used for reference 
sources is shown in Fig. 3. You should 
recognize this as a special case of a 

noninverting gain -follower circuit in 

which zener diode Dl is used to set the 
potential applied to the noninverting in- 
put. Voltage gain for this circuit is 

1 + Ra /R1 . Therefore. Vo - Vz (1 Ra 
/R1). Feedback resistor Ra is actually 
fixed resistor R2 and potentiometer R3. 

If R3 is a 10 -turn (or more) trimmer pot 
and has a total resistance of only 10% to 

20% of RA, Vo can be set precisely. 
The circuit in Fig. 3 is used for moder- 

ate- precision applications. It still re- 
quires a constant -temperature environ- 
ment to maintain Vo stability. Both zener 
diode and op amp may tend to drift with 
changes in temperature. Several com- 
mercial voltage- reference standards are 
available in which circuits such as that 
shown in Fig. 3 are installed in propor- 
tional control temperature ovens. 

Precision IC References. IC volt- 
age references allow you to build simple 
voltage and current references that per- 
form as well as all but the best discrete 
references previously available. 

National's LM199 (and companion 
LM299 and LM399). shown in Fig. 4. 

contains a zener diode, whose Vz is 

nominally 6.95 volts. inside an IC that 
also has a built -in conductor heater. 
(The zener diode is buried in the same 
semiconductor die as the heater circuit- 
ry. This yields lower -noise operation and 
provides thermal stability.) Ordinarily, 
zener potentials can change as much as 

5 mV / °C, but in temperature -controlled 
LM199s, drift is limited to microvolts. 

Although the LM199 is rated to have 
an initial stability of 2 °° of rated voltage, 
its stability is very good. Long -term sta- 
bility is rated at 20 ppm and short -term. 
as low as 1 ppm. Use of the thermal in- 

sulator cap supplied with the LM199 is 

highly recommended. 
In normal operation, the LM199 is 

used in the same manner as any other 
zener diode. provided the heater termi- 
nals are connected across a 9 -to -40 -volt 
dc power supply. Pins 2 and 4 are usual- 
ly grounded to keep the internal sub- 
strate reverse biased. Pin 3 connects to 
the dc power supply, while zener cath- 
ode pin 1 connects into the circuit. Cir- 
cuits like that shown in Fig. 3 are often 
used with the LM199. 

Another precision device that can be 

Fig. 2. Several .-errer dindes 
Mil y he rned in tin attempt 
tu strihil i,, -e variations in 
tirr'tiit operatii)ti dur Irr 
r luui,te.c in termperature. 

4 

R2 

RA 

v+ 

RA= R2 + R3 

R3 

Fig . 3. Ny ridjustin,i the gain 
of the op amp thy raryirt' RTI. 
the output voltate can he 

trimmed to u precise value. 

Fi.t. 4. The I.A/ Iyy temperature- 
stabilized :enerdindr 
ttse un on-rhil> hruter. 

treated as if it were a zener diode is the 
band -gap regulator from Ferranti Elec- 
tric, Inc. (Semiconductor Products Div.. 
87 Modular Ave.. Commack, NY 11725). 
Versions in either 2.45 or 1.26 volts are 
available. Construction of these regula- 
tors is shown in Fig. 5. The internal cir- 
cuit is basically a current -boosted op 
amp with a band -gap reference diode at 
the noninverting input. These are two - 
terminal devices that can be used as if 

they were ordinary zener diodes. 
The Ferranti ZN404 and ZN458A /B 

are 2.45 -volt regulators. They differ as to 
initial calibration tolerance and thermal 
drift. While all are better than ordinary 
zener diodes, the ZN458B is the best in 
the line. (The ZN423 is a 1.26 -volt ver- 
sion of the ZN458B.) All three Ferranti 
devices sink up to 120 mA and have a 2- 
to- 120 -mA operating range. 

Long -term stability of the Ferranti reg- 
ulators can approach 10 ppm /1000 
hours, while temperature coefficient is 
rated at 0.003 °ó. Current -limiting resis- 
tor R's value is IV + VREFÌ /IREF 
(R - resistance in kilohms: V ' supply 
potential: VREF nominal rated refer- 
ence potential of the device: and IREF 

device current). 
As in all precision voltage reference 

supplies. the resistor should have a low 
temperature coefficient. In most cases. 
this means use of a wirewound or metal - 
film precision resistor. Fortunately, actu- 
al resistance value is not too critical. So, 
if R's calculated value is an odd number, 
the nearest standard value can be used. 
This changes the IREF value but not the 
output voltage. As an example. if a 

ZN458B had to operate from a + 12 -volt 
supply and pass 10 mA. R's calculated 
value would be 955 ohms. Since this is a 

difficult value to obtain. you can substi- 
tute a 1000 -ohm resistor. which 
changes the current from 10 to 9.6 mA. 

Precision Monolithics' REF -01 and 
-02 shown in Fig. 6 produce output po- 
tentials of 10.00 and 5.00 volts. respec- 
tively. The untrimmed output from the 
REF -01. with pin 5 open, is in the 9.9- 
to -10.1 -volt range. With trimming, it can 
be set to 10.00 volts 300 mV, which is 

a 3% range. In most applications, the 
output can be trimmed to exactly 10.000 
volts. Trimmed, the temperature coeffi- 
cient is 0.7 ppm / C. 

The REF -01 can supply up to 20 mA 
of current and operates from supplies in 

the 412- to + 40 -volt range. A large VIN 

Vo difference in any regulator is unde- 
sirable, however, because it increases 
device power dissipation and, hence, 
temperature. 
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Fig. 5. The Ferranti Electric 
voltage stabilizers ZN404, 
ZN423T, and ZN45XA/B are 
used as two- terminal devices. 

The 5 -volt REF -02 has a 4.975 - 
to -5.025 -volt output. It can be trimmed to 

5.00 volts ±150 mV (3% range). Input 
range is 7 to 40 volts, but, once again, 
avoid high input /output voltage differen- 
tials. The REF -02 differs from the 
REF -01 in that it has a temperature out- 
put terminal. Use of an internal band - 
gap regulator produces an output at 
pin 3 of approximately 2.1 mV / °C. This 
allows the REF -02 to be used as a sen- 
sor in a simple electronic thermometer 
project. 

The standard thermometer circuit in 

which the REF -02 is used is a differen- 
tial operational amplifier. The 5.00 -volt 
output from the REF -02 goes to the in- 
verting input, while the pin -3 output con- 
nects to the noninverting ( -) input of the 
op amp. Op -amp gain can be set so the 
output voltage is numerically the same 
as the temperature. This type of ther- 
mometer is easy to build and can be 

used to drive a digital voltmeter to obtain 
a temperature display. Measurement is 

linear over the - 55° to +125° C range of 
the REF -02, which makes the REF -02 
an excellent replacement for nonlinear 
thermistors. 

A similar reference source IC is of- 
fered by Motorola as the MC1404X and 
MC1504X devices. These use the same 
pin -outs as the REF -02 but are housed 
in 8 -pin miniDIP packages instead of the 
8 -pin metal can of the REF -02. These 
devices are available in three different 
standard output voltages: 10 volts 
(MC1404U10), 6.25 (MC1404J6), and 5 

volts (MC1404U5). 

Current References. A reference 
current, rather than a reference voltage, 
is required in some cases. If load imped- 
ance remains constant, a reference cur- 
rent can be generated by applying a 

known reference voltage to a fixed low - 
temperature- coefficient resistor. In 

cases where load impedance may vary, 
a dynamic regulator circuit that compen- 
sates for these changes must be used. 
Several such circuits are shown below in 

Fig. 7. 

The simplest constant -current source, 
shown in Fig. 7A, consists of a junction - 
FET with its gate and source leads con- 
nected together. Several manufacturers 
offer constant -current "diodes" that are 
little more than a two -terminal package 
containing a JFET connected as in Fig. 

7A. The problem with this type of ar- 
rangement, however, is that the current 
value is determined by the JFET's char- 

Fig. 7. Constant current 
sources: (A): using a JFET. 

(B) bipolar transistors. 
(C) REF -01 as a current 
source, and (D) REF -01 

as a current sink. 

Fig. 6. The Precision 
Monolithics, Inc. REF -02 
reference has a temperature/ 
voltage output on pin 3, 
for use as an electronic 
thermometer sensor. 

acteristics. Attempts at varying current 
by placing a potentiometer in series with 
the source usually reduce regulation. 

A circuit in which two bipolar transis- 
tors are used to sink a constant current 
is shown in Fig. 7B. This circuit was de- 
signed around Motorola MPS6523 tran- 
sistors, but thermal tracking might be im- 
proved if a dual npn transistor, such as 
the MAT -01, is used. Output current 11 is 

approximately 0.6/R1. Current 12 is vari- 
able but is best set to about 0.1 x 11. 

The REF -01 and -02 voltage regula- 
tors can also be used to produce a con- 
stant- current source and are capable of 

either sinking or sourcing current, de- 
pending on circuit configuration. Both 
circuits are the same, except for polarity 
(Fig. 7C and D, respectively). In the 
case where a REF -01 is used, o.Jtput 
current is (10 /R) + 1. Since current is 

usually in milliamperes, it is simplest to 

express R in kilohms to avoid having to 

convert the decimal number obtained 
from the equation. 

Conclusion. Our aim in this article 
was to introduce you to the various mod- 
ern devices that can be used to obtain 
precision current and voltage references 
and regulators at low cost. Precision ref- 
erence /regulators need no longer be 
confined to the laboratory. 
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Hobby Scene/ 

By John McVeigh, Technical Editor 

SHIELDING SPEAKER LEADS 

Q. A friend has suggested that 1 use 
shielded cables between the output termi- 

nals of my amplifier and the speakers, 
rather than the plain zipcord I have in- 

There's a Better Way to Go. 
Rising prices and the energy 
shortage may force us to tow 
the line on fuel consumption, 
but we don't have to "hoof it" 
yet. We do have to make every 
drop of gas give us the most go 
for our money. It's a proven fact 
that a well -tuned car gets better 
mileage, and now, more than 
ever before, that 
means a lot. 
The Mark 

Ten B Capacitive Discharge Ig- 
nition system keeps your car in 
better tune so it burns less gas. 
Using the Mark Ten B is more 
than good sense. It's the smart 
move under the hood, helping 
the nation survive the energy 

crisis and keeping 
you on the road. 

Delta MarkTen B. 
The best way 

to go. 
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/\ DELTA PRODUCTS, INC. 
630 So. 7th Street, P.O. Box 1147, Dept. PE 
Grand Junction, CO 81501 (303) 242 -9000 

Please send me complete information on how the Mark Ten 
B can improve the performance of my car. 

Please send Mark Ten B(s) @ 64.95 plus $1.75 ship- 
ping. 25% discount on orders of two or more. 

Enclosed is my 
Please charge my 
Account No. 

Check Money Order 
VISA Master Charge lllllllllllllll 

Expiration Date 

Name 

Master Charge I 
I I I J Bank No. 

Address 

City State Zip 
Signature 
Required if 
Using charge card - 

L 
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stalled. What do you say? -Mark Dash- 
ner. Columbia, IL 

A. In my opinion, there is only one situation 
in which the use of shielded speaker cables is 

warranted -when radio -frequency interfer- 
ence (RFI) is a problem. In many audio instal- 
lations, the speaker cables are at least a few 
feet long. They can act as fairly efficient an- 
tennae, picking up ambient r -f signals and 
presenting them to the output of the power 
amplifier. The feedback loop in the amplifier 
offers these signals a relatively low- imped- 
ance path to a low -level stage, where the r -f 
is rectified into audio by a transistor junction, 
a diode, or other nonlinear component. The 
subsequent amplifier stages cannot distin- 
guish the demodulated r -f from the desired 
program material, so both are amplified and 
presented to the loudspeaker. 

The way to determine whether this is the 
cause of a given RFI problem is to disconnect 
the cables carrying signals to the input jacks 
of the amplifier. If the interference does not 
stop, disconnect the speaker cables and 
monitor the output of the amplifier with either 
a pair of headphones or a small speaker con- 
nected to the speaker terminals with short 
lengths of wire. If the interference stops when 
the long speaker cables are disconnected, 
that is the route taken by the r -f. 

There are several ways to prevent the r -f 
from entering the amplifier at its speaker ter- 
minals. Disc ceramic or silver mica capacitors 
(about 0.001 to 0.01 µF can be used to by- 
pass each speaker terminal to chassis 
ground, which should in any event be con- 
nected to a good earth ground. Some manu- 
facturers warn that their products may oscil- 
late if bypass capacitors are used, so the 
manufacturer of a specific amplifier should be 
consulted before connecting them. 

Another method is to insert r -f chokes in 
series with each conductor of the speaker ca- 
bles. If the choke reactances are high 
enough, the r -f will be blocked from the am- 
plifier. Alternatively, a commercial or home - 
brew, low -pass filter can be inserted between 
the speaker output terminals of the amplifier 
and the speaker cables to block the passage 
of r -f signals. 

Sometimes, merely using high -quality 
shielded cable to conduct signals from the 
amplifier to the speakers is enough to cure an 
RFI problem. Either two -conductor shielded 
cable ( "Twinax ") or single- conductor coaxial 
cable can be employed. If coax is used, the 
"hot" side of the amplifier output should be 
connected to the inner conductor and the 
braid to the common terminal. If two- conduc- 
tor cable is used, connect either conductor to 
the "hot" amplifier output terminal and the 
positive speaker terminal, and the other con- 
ductor to the common amplifier and negative 
speaker terminals. Attach the braided shield 
to the amplifier chassis. Whether coax or 
twin- conductor shielded cable is used, the 
type chosen should feature a tightly woven 
braid for effective shielding. Also, the amplifi- 
er chassis should be firmly bonded to a good 
earth ground. 

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. 

POPULAR ELECTRONICS 
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TEST YOUR 
ELECTRONICS 

INGENUITY 
By Robert G. Fleagle, Jr. 

LIKE Archimedes, most of us have 
at one time or another wanted to 

shout "Eureka" when we have found 
a simple solution to a baffling prob- 
lem. Three such problems make up 
this quiz, one each on math, circuit 
theory, and "rules of thumb." Most of 
you know the facts needed to solve 
these problems. The quiz, then, is to 
test your ability to use the facts. It is 

simple, even trivial, but "simple" does 
not always mean "easy." 

Here are the problems: 
1. Solve for C in the following equa- 

tion: A = BC. 
2. Find the greatest possible power 

dissipation for R2 in this circuit: 
10V 

RI R2 
5.0011 6.00R 

330% 

3. You are given a faulty printed - 
circuit board assembly on which only 
TTL integrated circuits are mounted. 
You find that the pc assembly draws 1 

ampere of current when it should nor- 
mally draw only 200 mA. How can you 
quickly pinpoint the faulty IC, using no 
unusual test equipment? 

ANSWERS 
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`aouaH .peol 343 s! ZR pue 3ouepadw! 
eainos agi Si lN `aseo s!43 uI ¿lenba 
ale saouepadwi peor pue winos 
343 uagM sln000 Ja}sueJl Jannod 
3s3leaJ6 3egi waJOag3 ag3 Jagwaw 
-eä .(SlleM 96'17 lou) SiieM 000 9 Z 
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Audio Techniea 

LIFESAVER.. 

for the life of your records! 
SPRAY AND BUFF EACH RECORD JUST 
ONC= AND ENJOY... 

No static for 50 plays or more 
No ihs.rease In surface noise or distortion 
even after 100 plays 
More efficient record cleaning with any 
system, wet or dry 
Prctection against environmental attack, 
loss :1 vinyl plasticizers 
Improved sound from all records, any 
age, s ny speed 
Elimination of many "skips" or "repeats" 
with Vorn or damaged records 

You can t buy better protection for your 
-ecords than LIFESAVER with DiscProtecnl 
`ormula. Its unique combinatior of ionic 
and non..oric chemistry creates a microscopic 
layer c -f rotection, molecularly bonded 
to last fcr years. 

The id:a antistat and record Iub- c 

LIFESAVER preserves and improves 
every record you own. It's everything you` 
would expect from the leader in advanced - 
technology phono cartridges and 
state -of- the -art recordings. Available 
at all Audio -Technica dealers today. 

audio technuca 
INNOVATION o PRECISION o INTEGRITY 

AUDIO -TECHNICA U.S., INC., Dept. 119P 33 Shiawassee Avenue, Fairlawn, Ohio 44313 

The world of 
electronics 

gee- wizardry 

-YOURS FREE. 
32 -pages of test instruments -from the 
latest digital multimeters to the famous 
EICO scopes. Security systems. Auto- 
motive and hobbyist products. Kits and 
assembled. EICO quality. EICO value. 
For FREE catalog, check reader service 
card or send 50e` for first class mail. 

L 108 New South Road 
(_ Hicksville, N.Y. 11801 E/CD 

2-7 

CIRCLE NO. 230N FREE INFORMATION CARD 

FREE! 
Edmund Scientific Catalog I u 
ME- 
Edmund S'centrtm Catn., 

GS 

Explore Astronomy, Biofeedback, Optics, 
Lasers, Magnets, Weather, Microscopes, 
Photography ... Over 4,000 Fascinating 
Products in Our FREE 100 page color 
catalog! Send For Your FREE 
Edmund Scientific Catalog, Today! 

Clip And Mail Today! 

YES! Rush me your FREE Catalog so that I 

can explore Edmund's World of Science. 

Name I 

Address I 

City State Zip _H 
Clip and Mail Coupon to: 
Edmund Scientific 
Dept.AV22,Edscorp Bldg.,Barrington,NJ 08007 
Lo. 108 c Edmund Scientific Co. 1979 
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NOW YOUR 8 -TRACK CAN PLAY 
LIVE ACTION AS WELLAS TAPES. 

r 
VHF H1 -LO CHANNE.. t 

ßóAAl^A1- 
1 2 3 4 

8 Track Scanner 
SCAN 4110. MAN. r - LOCKOUT 

i 

PLUG INTO REAL EMERGENCIES 
FOR LESS THAN $100. 

AMERICA'S ONLY 8 -TRACK 
CARTRIDGE THAT TURNS YOUR HOME 
OR CAR SYSTEM INTO A FULL, 
4- CHANNEL, 2 -BAND SCANNER 

RADIO- AUTOMATICALLY. 

NEW BEARCAT 
8 -TRACK 

CARTRIDGE I 
SCANNERS 

Follow the leader 
to real excitement. 

RE ORD PROGRAM 

MICRUPNGN, 

Get into all the live action around town 
Police calls. Fire calls. Weather warnings. 
Emergency information -the second any- 

thing happens. 
The Bearcat 8 -Track Cartridge Scanner plugs it 

all in at home. or in your car, automatically -with- 
out any installation - inexpensively. And instantly. 

The new Bearcat 8 -Track Scanner features 
crystal controlled operation, 2 -bands (low and 
high), individual lockout switches, squelch con- 
trol, flashing LED indicators. single Manual /Scan 
Control. And a wire antenna. 

The Bearcat 8 -Track Scanner is a great way to 
get into all the real emergencies of scanning. 

For less 
than $100 
(suggested 
retail). 

Elecr Copyright 1979 Electra Company. Division of Masco Corp. of Indiana 300 E. County Line Road South. Cumberland. Indiana 46229 
CIRCLE NO. 24 ON FREE INFORMATION CARD 
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ArYA 
Experimenter's 
Corner 

FREQUENCY -TO- VOLTAGE CONVERTERS 

&AST MONTH, we became acquainted 
with the Teledyne 9400 and the National 

Semiconductor LM331, two relatively new 
chips designed primarily to convert an input 
voltage into a pulse train with a linearly pro- 
portional output frequency. Prior to the intro- 
duction of these and similar voltage- to -fre- 
quency (V /F) converter chips, moderately 
complicated discrete circuits or expensive hy- 
brid modules were required to perform V/F 
conversion. 

Important features of the 9400 and LM331 
are that both chips can also be used for fre- 
quency-to- voltage (F /V) conversion applica- 
tions. Whether operated in conjunction with a 
V/F converter or alone in a straightforward 
F/V mode, both the 9400 and LM331 have 
many interesting applications. We'll look at 
several, but first a brief explanation of how a 

typical F/V converter works. 

F/V Conversion. The F/V operation of a 
V/F converter chip is very straightforward 
and is even easier to understand than opera- 
tion of the same IC in its V/F mode. Figure 1 

is a simplified functional diagram of the 
LM331 connected as a F/V converter. 

In operation, the incoming signal is applied 
directly to the noninverting input of the com- 
parator. The inverting input of the comparator 
is biased at a voltage determined by the val- 
ues of divider resistors R1 and R2. The com- 
parator output switches states each time the 
amplitude of the incoming frequency exceeds 
or drops below the reference voltage. 

The one -shot is triggered by a positive 
transition at the output of the comparator. 

R/ 

+V +y 

R3 

CoAriqRRTO,e 

oNE - 

SNoT 

By Forrest M. Mims 

This in turn, closes the current switch and al- 
lows the current source to charge output filter 
capacitor C2 for a period determined by the 
time constant R3C1. Bleeder resistor R4 con- 
tinually discharges C2 so that the charge 
stored in this capacitor at any instant approxi- 
mates the average charge available from the 
current source. In short, the charge stored in 
C2 (and thus the voltage across it) is directly 
proportional to the input frequency. 

Incidentally, can you think of a drawback to 
the basic circuit in Fig. 1? (Hint: Consider the 
time constant R4C2. How will this affect the 
circuit's ability to respond to an input signal 
whose frequency is rapidly changing ?) 

LM331 F/V Converter. In last month's 
column, I described some straightforward 
V/F applications for the LM331. Shown in 
Fig. 2 is a working F/V converter whose oper- 
ation is similar to that of the functional dia- 
gram in Fig. 1. This schematic shows how to 
use the LM331 as a simple F/V converter. 

In operation, the incoming signal is coupled 
to the comparator in the LM331 via Cl. Re- 
sistors R2 and R3 provide the reference volt- 
age to the comparator. The operation of the 
one -shot in the LM331 is determined by the 
time constant R6C2, and the output signal is 
filtered by C3 and R7. Potentiometer R5 pro- 
vides a very useful calibration feature. 
Together with R4, it controls the current that 
charges C3. In short, R4 and R5 in Fig. 2 are 
equivalent to R5 in Fig. 1. 

Figure 3 shows the highly linear response 
of a breadboard version of the circuit shown 
in Fig. 2. When the circuit was powered by a 

tV 

CONSTANT 
CURRENT 
SouRCE 

FRE9uENC y 
/NOUT 

C/ 

T 
Fig. 1. A typical (requency-to-voltage converter. 

Ry 
/00,f' 

CURRENT 
5W / TC/Í 

CL 
/au 

VOL TEIGE 
OUT PLI 7- 

/ok 

15 -volt supply, its response was linear 
beyond 10,000 Hz. When I powered the cir- 
cuit with a single 9 -volt battery, however, its 
response was linear only up to about 6500 
Hz. This happened because the largest pos- 
sible output voltage the circuit can provide is 
6.5 volts when powered by a 9 -volt supply. 

For both tests, R5 was used to calibrate the 
circuit so that a 3000 -Hz input would result in 
a 3.00 -volt output and that a 1000 -Hz change 
in the input frequency would cause the output 
to change by precisely 1.00 volt. This very 
simple alignment procedure yielded excellent 
results, as Fig. 3 indicates. 

When the F/V measurements were made 
for a third time with the circuit calibrated so 
that a 5000 -Hz input signal yielded a 5.00 - 
volt output, the following strikingly linear re- 
sults were obtained: 

Input Frequency 
(Hz) 

Output 
(volts) 

0 0.00 
100 0.10 
500 0.50 

1000 1.00 
2000 2.00 
3000 3.01 

4000 4.00 
5000* 5.00 
6000 600 
7000 7.00 
8000 7.97 
9000 8.94 

10000 9.91 

Calibration point. 

These measurements were made with the 
help of a DVM and a digital frequency count- 
er. This excellent linearity is typical of the re- 
sults obtained from breadboard V/F and F/V 
converter circuits employing the LM331 or 
9400. 

9400 F/V Converter. Last month, we ex- 
perimented with a very linear V/F converter 
built around a 9400 IC. Figure 4 shows a 

9400 connected as a F/V converter to de- 
code data transmitted by an infrared LED 
driven by a 9400 V/F converter. This pair of 
circuits, which is adapted from a design by 
Michael O. Paiva, Teledyne Semiconductor's 
Product Marketing Manager, makes an ex- 

R1 
/ok 

fREQuENCy 
NPUT 

R3 

68k 

z 

M33/ 

4 

C3 
l/.aF 

o 
VOLTAG,E 

OuTPUT o 
R7 dt 
/ook 

5585T TuT/CNS 

Fig. 2. Freque ieyy- to- roltage (F /V converter using LM332. 
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McIntosh 
"A Technological 

Masterpiece.1." 

McIntosh C 32 

"More Than a Preamplifier" 

McIntosh has received peerless ac- 

claim from prominent product 

testing laboratories and outstand- 

ing international 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 send 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 yoatalog please 
send the coupon to Mclnto For non rush 
service send the Reader Service Card to the 
magazine. 
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Fig. 3. Plot of output cottage 
vs. input frequency for a frequency -to- 
voltage con I'erter using an LM331. 

cellent analog data transmission system. 
The transmitter portion of the circuit is es- 

sentially identical to Fig. 2 in last month's col- 
umn. The only significant change is the addi- 
tion of R7, a miniature 8 -ohm speaker and an 
infrared LED. Resistor R7 is required to limit 
current through the LED to a safe value. The 
speaker is entirely optional. Because the fre- 
quency of the pulse train generated by the 
transmitter's V/F converter remains within 
the audio range, the speaker provides a 
convenient way of monitoring the circuit's op- 
eration, particularly during preliminary testing 
and evaluation. The speaker can be removed 
later if desired. 

The receiver consumes only about 3.5 mA 
when powered by a 9 -volt battery. Its output 
voltage appears at pin 12, so a DVM can be 
used for a readout. Its more convenient, 
however, to connect a small 0 -to -1 or 0- to -10- 
mA panel meter directly to the output as 
shown in Fig. 4. 

A DMM operating in its current -reading 
mode can be connected in place of the meter 
for more accurate measurements. I experi- 
mented with both methods and found the 
conventional meter best for initial adjust- 

9V 

Vcc = 

ments and tests, while the DVM proved to be 
superior for taking data such as that used to 
plot graphs. 

The transmitter LED and receiver photo - 
transistor can be replaced by an optoisolator 
if electrical isolation is the only reason for us- 
ing this circuit. If this is done, it might be nec- 
essary to increase the value of R7 in the 
transmitter to reduce the LED's forward cur- 
rent and prevent the receiver from respond- 
ing in a nonlinear fashion. In other applica- 
tions, the signal from the transmitter LED can 
be sent through the air or through a plastic or 
glass optical fiber. 

I spent most of one day experimenting with 
this analog transmission system and made a 

few observations you might find useful should 
you decide to duplicate it. First, the receiver 
operates erratically when the optical signal at 
Q1 is excessive. If the signal is too weak, the 
meter indicates zero output current. But when 
the signal is too strong, the meter needle may 
slam or swing wildly back and forth. These 
same effects can occur if the value of R12 is 
reduced significantly. 

While experimenting with the system, I ex- 
perienced considerable trouble when the fre- 

Fig. 4. Analog data fransrnission system designed by Michael Paira. 
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NEW ELECTRONIC TRUTH DETECTOR 
MONITORS THE HUMAN VOICE! 

THE 
TRUTH 

MACHINETm 
It gives you an honest answer 
even if someone else doesn't! 

Now you can detect deception with the 
push of a button. . anytime, anywhere. The 
Truth Machine is a new generation voice stress 
analyzer that is so compact, lightweight, and 
portable that it easily fits into your desk 
drawer or briefcase. 

And unlike the old- fashioned polygraph it 
doesn't need wires connecting it to the body. 
So when you use the Truth Machine you will 
have to tell your subjects that they are being 
monitored, because there is absolutely no 
other way for anyone to know that their 
statements are being checked for accuracy. * 

TODAY YOU NEED A TRUTH MACHINE 
You succeed by knowing the answers. By 

making the right decisions. To make the right 
decision you need the facts...you must know 
the whole truth. But unfortunately, almost 
everyone you deal with has a motive to prac- 
tice at least some deception. Unless you're a 

mind reader you never know whether or not 
you're getting a straight answer when you ask: 
* Is this your lowest price...your best offer? 
* Have you mailed that check to me yet? 
` Can you deliver my order on time? 

Have you told me everything I need 
to know? 

* Can I depend on you? 
* Are these figures correct? 
` Are you confident about this investment? 
* Will they settle out of court? 

When you ask a direct question you deserve 
a straight answer. And that's the beauty of the 
Truth Machine; it will give you a straight an- 
swer...even if someone else doesn't. It's your 
best possible defense against doubt, risk, and 
deception. 

YES, IT'S ETHICAL! 
It's simply a fast, efficient way to verify the 

truth and protect yourself against dishonesty. 
And after all, which is immoral - for a person 
to be deceitful or to have their dishonesty 
uncovered? There is nothing unethical about 
uncovering deceit and deception. In fact, you 
can usually prevent dishonesty simply by let- 
ting everyone know that you own the Truth 
Machine. Its a powerful deterrent for anyone 
who is tempted to mislead you or tell you less 
than the truth! 

IT'S AMAZINGLY SIMPLE! 
Like many technological discoveries, voice 

stress analyzers grew.out of military research 
during the Vietnam war. Army intelligence 
needed something better than the standard 
polygraph to interrogate prisoners. A simple 
method that could be used without the sub- 
ject's knowledge. The voice stress analyzer was 
the result! 

The principle is remarkably simple. Scientists 
already knew lying produced unconscious and 
uncontrollable stress that could be recorded 
by a polygraph. Researchers soon discovered 
that this stress also affected the muscles con- 
trolling the vocal cords, and caused an inaud- 
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ible "microtremor" in the voice. All that was 
needed was a device sensitive enough to pick up 
and record these inaudible vibrations. And that 
was a relatively easy accomplishment consider- 
ing the state of modern electronic technology. 
BUSINESSMEN BECOME MIND READERS 

In addition to police and intelligence agen- 
cies, many of the "Fortune 500 "corporations 
have quietly been using voice stress analyzers 
for several years. Large industrial and retail 
companies use it to control employee theft 
and screen job applicants. And dozens of large 
insurance companies have been using voice 
stress analyzers to uncover false claims. They 
simply tape an interview with anyone filing a 

suspicious claim, then play back the recording 
and monitor it with a voice stress analyzer. 

In the past only the largest, most profitable 
companies felt they could justify spending 
$1500 to $5000 to purchase a voice stress 
analyzer. However, like everything else in the 
electronics field, these high prices reflect the 
heritage of a prototype, and not the quality of 
a reliable voice stress analyzer. 

The new cost -saving, solid state, micro-chip 
technology and mass production have made 
voice stress analyzers affordable. Today, for 
only $149.00 you can have a compact unit 
that is far more sensitive than the top- secret 
units originally used by the military! There is 
no better way to get at the truth...and remove 
the risk and uncertainty from those important 
decisions that face you every day! 

AND IT'S ENTERTAINING! 
Because it can pick up and analyze any aud- 

ible statement, use of the Truth Machine is 
limited only to your imagination. Seeing the 
stress reading go wild when politicians and 
celebrities give their 'candid'views during tele- 
vision press conferences and talk shows can 
provide you with hours of amusement, and 
some very important insight. You can have the 
satisfaction of knowing the real truth about 
the energy crisis...what people in power really 
expect from the economy...how safe experts 
actually think you are from a nuclear power 
plant. ..and you'll find the real truth behind 
many intriguing and controversial people in 
the news. You may be surprised! 

EASY TO OPERATE! 
Unlike the polygraph, there are no sophisti- 

cated operating techniques to learn. With our 
easy, step -by -step instruction manual you can 
easily master the Truth Machine with only a 
few hours of practice. You simply turn it on 
and adjust the sensitivity calibrator knob for 
average stress in the speaker's voice. Then sit 
back and watch the LED display. When the 
numbers on the digital read -out reach the 
stress area, you know you're hearing less than 
the truth. And it's versatile. You can pick up 
the speaker's voice with the Truth Machine's 
ultra -sensitive microphone. Or use the spec- 
ial sensor that connects it to your telephone. 

CIRCLE NO.69 ON FREE INFORMATION CARD 

You can even tape a conversation with any 
standard tape recorder and analyze it at your 
convenience by attaching the special output 
jack and playing back the tape! 

DEPENDABLE QUALITY 
The Truth Machine from Telestar is the ul- 

timate voice stress analyzer. It features solid 
state electronics and is manufactured to the 
highest technological standards. Even its tough 
shatterproof case was designed to withstand 
the roughest handling. The Truth Machine is 

designed and built to guarantee you years of 
dependable use. It should never need servicing. 
But if anything ever does go wrong, we will 
repair it through our service -by -mail center 
and return it to you in a matter of days. 

USE IT RISK FREE! 
We wdúld like you to use the Truth Machine 

without obligation for 30 days. Experience its 
advantages. Take it to the office and enjoy sur- 
prising people with your infallible new 'insight: 
Use it at home for entertainment and add a 

whole new dimension to your television view- 
ing pleasure. If you don't agree that being free 
of doubt makes it possible for you to really re- 
lax and enjoy life more. .simply return it with- 
in 30 days for a prompt, courteous refund. 
* Consent of all parties must be obtained for 
use in Pennsylvania. 

DISTRIBUTORSHIPS AVAILABLE 

THE TRUTH MACHINE 
SIMPLY TURN IT ON.... T.M. 

AND IF ANYONE EVER TELLS YOU 
LESS THAN THE TRUTH..YOU'LL KNOW! 

ONLY $149 
CHARGE BY PHONE OR MAIL! 

CALL TOLL FREE 1- 800 -331 -1000 
In Oklahoma, call (918) 664 -8300 

c v 

Please send me a 'Truth Machine' for only 
$149.00 plus $3 shipping. I must agree that 
I can't afford to be without it, or I can re- 
turn it anytime within 30 days for a full, 
prompt, and courteous refund. 
[ ] Enclosed is my check or money order 
[ ] Charge my ( ) Diners Club 

( ) VISA /BankAmericard 
( ) Master Charge - bank no 

14 digit no. above namal 

Credit card no 

Exp. date 

Signatu re 

Name 

Address x 
c 

City State Zip 
IPA residents please add 6% sales tax.! 

Telestar Incorporated, Dept. 41 -P 

200 S. Front St, Wormleysburg, PA 17043 

©1979 TELESTAR INCORPORATED 
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CORDLESS 

CONVENIENCE 
THE WIRELESS TELEPHONES ARE JUST SOME 
OF OUR PRODUCTS THAT WILL HELP YOU 
ACHIEVE THIS. 

o 

THE ULTIMATE IN PHONE CONVENIENCE. NO 
MORE SCRAMBLING FOR THE PHONE WHEN 
IT RINGS. YOU CAN ANSWER YOUR PHONE 
UP TO 700'. THIS MEANS YOU CAN EVEN GO 
OVER TO THE NEIGHBORS OR GO SHOPPING 
AROUND THE CORNER WITHOUT HAVING TO 
STICK TO THE PHONE WAITING FOR AN IM- 
PORTANT CALL. THIS UNIT IS ALSO AN IDEAL 
DETERRENT FOR WOULD BE THEIVES. THEY 
ALWAYS CALL TO CHECK IF YOU ARE AT 
HOME; WITH OUR CORDLESS PHONE YOUR 
NEIGHBORS CAN ANSWER, MAKING IT SEEM 
LIKE SOMEONE IS OCCUPYING YOUR HOUSE. 
IN THE OFFICE OR PLANT. NO MORE RUNNING 
TO THE NEAREST PHONE TO FIND OUT YOU 
DON'T EVEN WANT TO TALK TO THE CALLER. 
YOUR SECRETARY CAN PRESS THE INTER- 
COM BUTTON AND TELL YOU WHO'S CALLING 
(WITHOUT THE PARTY HEARING, BECAUSE 
THEY ARE ON HOLD). ORDER YOURS NOW FOR 
ONLY $99 (CANADA $129) WITH to DAY MONEY 
BACK GUARANTEE WITH TOUCH DIALER $249 
(CANADA $299) TOTALLY MOBILE PHONE: 
USABLE THROUGHOUT NORTH AMERICA $3000. 
THE WIRELESS TELEPHONE IS A FANTASTIC 
PRODUCT THAT WAS PRICED TOO HIGH. IF 
YOU FELT LIKE WAITING, WAIT NO MORE. A 
PRICE BREAKTHROUGH MAKES IT AFFORD- 
ABLE TO YOU AT $99. ORDER YOURS TODAY 
AT NO OBLIGATION. 

CALL TOLL FREE 

TEKNION 
1. 800.520.6050 EXT. 309 

IN ARIZONA 
1. 602 -955 -9710 EXT. 309 

FOR ORDERS ONLY 

24 HOURS - 7 DAYS/WEEK 

OR PLEASE SEND CHECKS, MONEY ORDERS, 
BANKAMERICARD (VISA) OR MASTER 
CHARGE TO TEKNION DEPT. PE 11 

1333 -54th ST., BROOKLYN N.Y. 11219 
CANADA -3018 BATHURST ST. 
TORONTO ONTARIO m6B 3B6 

N.Y., ONT. RESIDENTS ADD SALES TAX 

DEALER INQUIRIES INVITED 
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TRANSAI/TTE.t LED DUTPt/T 

d-OW 
FREyy/ENC Y 

N/GN 
FREQVENaY 

REGE /VE.e S/GNAL AT ÿ// 

NoTE STRc+Cs 
5/GNAt- 
AMOL/ T t/DE 

Fig. 5. Reduction in receiver signal of 9400 
F/V circuit at a high input frequency. 

quency of the incoming signal exceeded a 
few kilohertz. Although the receiver would 
readily respond to frequencies in excess of 
several kilohertz when the signal was cou- 
pled directly into pin 11 of the 9400, the re- 
ceiver meter would indicate zero when the 
signal was received from the transmitter LED 
via the phototransistor. 

l4 

/3 

a 

1 Io 

Z 9 
1/4 

8 

7 

16 

K 

3 

z 

o / z 
RECE/V&A CURRENT OUTPUT (mA) 

Fig. 6. Receiver output current 
+s. input frequency for 9400 

analog transmission system. 

The problem was traced to the integrating 
effect of Q1, R8 and R9 in the receiver. When 
the incoming pulse train has a low to moder- 
ate frequency, the individual pulses are suffi- 
ciently wide to produce a signal at pin 11 hav- 
ing enough amplitude to trigger the receiver. 
As the transmitter frequency is increased, 
however, the pulses become correspondingly 
narrower. The Q1 /R1 /R2 combination then 
produces an output pulse having insufficient 
amplitude to trigger the receiver. This effect is 
illustrated in Fig. 5. 

NOTE REDUCED 
f,///- 5 /4MAL 

AMOL/TUDE 

With the component values specified in 
Fig. 4, the analog system can transmit an in- 
put ranging from 0.25 to 8 volts. The received 
signal, as displayed on a milliammeter, will 
range from a minimum of 0.2 mA to a max- 
imum of about 6 mA. Figure 6 is a plot of the 
transmitted frequency versus the receiver 
output current. Increasing C2 in the transmit- 
ter to 220 pF will lower the maximum frequen- 
cy and restrict the maximum receiver output 
current to about 0.8 mA, thus allowing use of 
a 0- to -1 -mA meter. Shown in Fig. 7 is a plot of 
the transmitted frequency versus the receiver 
output current when C2 is 220 pF. 

Before attempting any practical application 
of the analog transmission system it is neces- 
sary to make a graph that plots the transmit- 
ter's input voltage versus the receiver's out- 
put current. Last month's column included 
graphs showing the operation of a V/F con- 
verter, and we've just looked at graphs de- 
scribing the operation of a F/V converter. It's 
very easy to make graphs like these, so I'll 
leave to you the preparation of a graph show- 
ing the operation of the analog transmission 
system. All you have to do is record the re- 
ceiver output current for each 1 -volt increase 
in transmitter input and plot the results. You 
don't have to measure the transmitter's out- 
put frequency. 

Other F/V Applications. After you've 
gained some experience with the basic F/V 
circuits described in this column and the V/F 
circuits featured last month, you should be 
well prepared to move ahead on your own. 
Try to obtain copies of the 9400 and LM331 
data sheets. Besides providing valuable op- 
erating tips, they suggest many interesting 
applications. 

Also, remember that you can use either the 
9400 or LM331 in most F/V (and V /F) ap- 
plications. The chips are not directly inter- 
changeable and they're not even functionally 
identical. But their operation in both V/F and 
F/V modes is very similar. For example, with 
the help of the National Semiconductor data 
sheet, you should be able to adapt the analog 
transmission system shown in Fig. 4 for use 
with LM311 instead of 9400 ICs. 

O ./ .2 3 .y .5- .6 .7 

RECE /VER CUR,RENT o1JTOl1T lin A) 

Fig. 7. Analog transmission system with 0 -1 -mA output. 
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SAVE 
AS MUCH AS 20% ON 

GAS BILLS EVERY MONTH! 
At 

IMVoLiipi úi 

3114111, 
This is not a hype, but instead, one of the 

most revolutionary discoveries of the century. 
With the rising costs of fuel for your car or truck. receiving 20% better 
MPG without bulky gadgets or useless products cluttering your car's 
engine is the nation's answer... and the PASER 500 is a proven device. 

This small. convenient device is 
easily installed on the distributor 
of any 4. 6. or 8 cylinder engine. 
foreign or domestic. 

Instead of other problems with 
your car or truck. the PASER 500 
not only gives you better MPG. 
but also creates a noticeable 
increase in power. and helps 
your engine to run cleaner and 
smoother with less wear on indi 
vidual parts. Tune -ups become 
less frequent also. 

The PASER 500. after years uI 
extensive research and testing. is 
guaranteed to perform as we say 
it will. or we will refund your 
money instantly - by your re- 
quest. NO QUESTIONS ASKED. 

i 
Here's how the 

PASER 500 works: 

Today's engines burn approxi- 
mately 50% to 60% of the fuel in- 
jected into them. Fuel is wasted 
because of incomplete combustion. 
Through principles of electro- 
chemistry, The PASER 500 ex- 

pands molecules within the cylinder 
- making the best use of the fuel. 
The PASER 500 is not a voltage 
booster or a spark intensifier. It is 

a simple product unlike any other 
you may have seen on the market. 

The kit we send you includes the 
PACER 500 and complete step - 
by -step instructions. making in- 
stallation as simple as possible. 

Take it and use it for 60 days. 
allowing yourself ample time to 
judge it properly. If you're not 
completely satisfied with this 
dynamic product. return it within 
the 60 days and we will either 
replace it for you if it is faulty. 
or we will refund your money to 
you. instantly - whichever you 
prefer. But, we're sure you'll see 
for yourself. how fantastic the 
PASER 500 actually performs. 
Please fill out the coupon below 
and mail it to us . . . You have 
virtually nothing to lose and a lot 
to gain. 

The PASER 500 is not available in stores. 

1ç cri I- rQ1Qar+ / P. 0. Box 6457, Salt Lake City, Utah 84106 

I would ike you to send me units of The PASER 500. 
at $59.95 plus $2.00 postage and handling for each unit ordered. 
Enclosed is my check or money order for 

Please specify: 4 cyl. 6 cyl. 8 cyl. 

electronic ignition standard 

Allow 6 to 8 weeks for delivery. 

NOVEMBER 1979 

1 would like to use my bank card. 

VISA a 0000 000 
Mc a 000 
interbank 

00000 

Signature -- 
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Product 
Test Report 

Realistic DX -300 

Communications Receiver 

Modestly priced shortwave receiver 

features digital frequency display 

THERE HAS always been a need for 
low -cost general- coverage receiv- 

ers for the shortwave listener and novice 
(or prenovice) ham. Indeed, a number of 
such receivers are available from differ- 
ent manufacturers. Most of them, how- 
ever, have limited frequency coverage, 
excessively fast tuning rates, little or no 

bandspread, and imprecise dial calibra- 
tion that makes identifying a station by 
its position on the dial nearly impossible. 
Although they are often called "com- 
munication" receivers, they are usually 
unsuited for any serious logging. An ex- 
ception to this is Radio Shack's new Re- 
alistic Model DX -300. 

The DX -300 largely overcomes the 
limitations cited above, while still selling 
for an affordable price. It continuously 
covers from 10 kHz to 30 MHz, with the 
frequency appearing in a five -digit LED 
display. The display section is based on 
a frequency counter whose specified ac- 
curacy and resolution are 1000 Hz any- 
where in the receiver's tuning range. 
The triple- conversion superheterodyne 
receiver has a drift rate of less than 1000 
Hz /hr after a one -hour warmup. All corn- 
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mon transmission modes can be re- 
ceived, including AM, SSB, and CW. 

The receiver has a built -in ac power 
supply and can also operate indepen- 
dently of commercial power on eight in- 
ternal C cells or an external 12 -volt bat- 
tery. Built -in are a loudspeaker and facil- 
ities to drive headphones or an external 
speaker. A carrying handle is recessed 
into the right side of the cabinet. Overall 
size is 141/2" W X 10" D X 6" H (362 X 

252 X 146 mm), and weight is 13.2 lb (6 
kg) without batteries. Price is $379.95. 

General Description. Tuning is via 
two concentric controls. The outer con- 
trol is for MHz selection and affects only 
the megahertz portion of the numeric 
display, from 0 to 29. The inner tuning 
knob has a convenient spinner crank, 
covers a 1000 -kHz range, and affects 
only the three least- significant digits of 
the display. The main tuning knob cov- 
ers approximately 65 kHz per revolution. 
A small FINE TUNE control covers about 
1 to 2 kHz in a 180° rotation. 

A signal- strength meter reads in S 

units to 30 dB or S9. Near the meter is a 

PRESELECTOR dial with six calibrated 
scales that cover the full tuning range of 
the receiver. A PRESELECTOR BAND 

switch below it permits selection of the 
appropriate range, which is indicated by 
a LED below the selected scale. A sepa- 
rate PRESELECTOR TUNE control can be 
used to peak the receiver's front end to 
the tuned frequency. 

The ATTENUATOR switch permits in- 
sertion of 0, 20, or 40 dB of loss into the 
antenna input to prevent overload from 
strong signals. The AUDIO bandwidth 
switch is for selecting NARROW, WIDE, or 
NORMAL audio bandwidth to suit the type 
of reception and minimize noise. 

The MODE switch has positions for 
LSB or USB (and CW), AM, AM with au- 
tomatic noise limiter (anl), and STANDBY. 
On the rear apron of the receiver are pho- 
no jacks for TAPE OUT and EXT SPEAKER, 
miniature KEY jack (for using the receiver 
as a code practice oscillator), a connector 
for powering the receiver from an external 
12 -volt dc supply, and several antenna 
terminals. A uhf -type coaxial connector is 
provided for the main hf antenna, which is 

the only one affected by the ATTENUATOR. 

There are screw terminals for a long -wire 
antenna and ground and MUTE. (The last 
performs the same function as the MODE 

switch in STANDBY.) A hinged door on the 
back of the receiver provides access 
to the battery compartment. 

The owner's manual gives few details 
about the receiver's circuits, other than 
to state that the first conversion signal is 

derived from a 4 -MHz crystal oscillator 
that is used to generate a "comb" of sig- 
nals at 1 -MHz intervals to up- convert re- 
ceived signals to a 54.5 -to- 55.5 -MHz 
first i -f. The MHz knob tunes filter circuits 
to select the desired conversion oscilla- 
tor frequency. Second conversion is to a 

2 -to -3 -MHz bandpass i -f, and final con- 
version, with the tunable oscillator cov- 
ering 2.455 to 3.455 MHz, is to 455 kHz. 
Selectivity is provided by a six -element 
ceramic filter at 455 kHz. 

Apparently, after subtracting the 455 - 
kHz i -f, the MHz selector simultaneously 
switches the first one or two digits of the 
LED display to update the band, while 
the three other digits are the readout of 
an IC counter that measures the fre- 
quency of the tunable third local oscilla- 
tor. The only other technical information 
supplied is that the DX -300 uses a dual 
MOSFET first mixer for maximum dy- 
namic range and a rather impressive 
semiconductor complement. 

Laboratory Measurements. Our 
laboratory measurements were limited 

Continued on page 100 
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Sabtronics new counter 
gives you 600 MHz capability 
for only $89.9s 

Oft ittì_ _ 1i1i 

FREQUENCY IN MEGAHERTZ 

GATE TIME 

III 
OE is I Os 

sabtronics O MODEL 8610A FREQUENCY COUNTER 

This highly accurate frequency 
counter can be yours at the unbe- 
lievably low price of $89.95. The 
Sabtronics 8610A is your best buy 
today in a lab- quality instrument. 
We spent our efforts where they 
count: applying Sabtronics' ad- 
vanced digital technology in the 
design and engineering of a superior 
frequency counter - in simple kit 
form. 
You count your savings: 
You spend a little time (and a lot less 

BRIEF SPECIFICATIONS 
Frequency Range: 10 Hz to 600 

MHz guaranteed (5 Hz to 750 MHz ty- 
pical). Sensitivity:. 10 mV RMS, 
10 Hz to 100 MHz, prescaler mode; 
50 mV RMS, 100 MHz to 450 MHz; 70 
mV RMS, 450 MHz to 600 MHz Im- 
pedance: 1 Mt2, 10 MHz & 100 MHz 
range; 5052, 600 MHz Temperature 
Stability: 0.1 ppm / °C Gate Time: 
Switch -selectable, 0.1 sec., 1 sec., 
10 sec. Ageing Rate:. ±5 ppm /yr 
Accuracy: 1 ppm + 1 digit. Input 

Protection: 150 V RMS, 5 Hz to 10 

kHz; 90 V RMS, 10 kHz to 2 MHz; 30 
V RMS, 2 MHz to 100 MHz; 10 .V 

RMS, 100 MHz to 750 MHz. Power 
Requirement: Battery- operated, 4.5 
to 6.5 VDC @ 300 mA. External 
power supply, 7.5 to 9 VDC @ 300 
mA Size: 8 "W x 6.5 "D x 3 "H (203 x 

165 x 76 mm) Weight: Without bat- 
teries, t2 lbs. (0.54 kg). 

NOVEMBER 1979 

money!) for a compact bench -por- 
table counter that measures up to 
600MHz (typically even higher). 
Measures up on every count: 
It has what you want. Guaranteed 
from 10Hz to 600MHz in three 
ranges (typically 5Hz to 750MHz). 
Sensitivity that holds well over the 
entire range. Selectable gate time for 
optimum resolution: 0.1, 1, or 10 

seconds. With a stability of 0.1 
ppm / °C. And the guaranteed fre- 
quency range has a measurement ac- 
curacy of 1 ppm + 1 digit 
-0.0001%. 
Highly accurate time base and excel- 
lent ageing rate. 8 -digit LED display 
with automatic decimal point place- 
ment, leading zero suppression and 
overflow indicator. 
r 

Start counting the day you receive 
it: You can assemble your 8610A in 
an evening with our easy -to- follow, 
step -by -step instruction manual. 

Count on satisfaction: Keep our kit 
for 10 days' free trial examination. 
If you're not completely satisfied 
for any reason whatsoever, simply 
return it unassembled for a prompt 
and courteous refund of your pur- 
chase price. 

Making Performance Affordable 

sabtronics 
INTERNATIONAL INC. 

13426 Floyd Circle M /S24 Dallas. Texas 75243 
Telephone 214/783 -0994 

To: Sabtronics International, Inc. 13426 Floyd Cr., (M /S24) Dallas, TX 75243 USA 
Please send me Model 8610A 
Frequency Counter Kits @ $89.95 ea. 

Shipping & handling, per kit, $6.00' 

Texas residents add S% sales tax 

Total enclosed $ 

I enclose I check 7 money order. (For faster delivery, send cashier's check or money 
order. Please allow time for personal checks to clear bank.) 
Charge: n Visa n Master Charge 
Account No. Exp. Date 

Name 
Address 
City - State - Zip 
US only. Canada: $7.50. Foreign, air mail, $21.00. 

1 

-J 
99 

www.americanradiohistory.com

www.americanradiohistory.com


..4n VD t:EFF1'P f:E\E.R:11'f 11t R>NIC h l'I 

5C.EMAI IC ANL 

5.95 

LA /CR SLAVE TRIGGER 

KIT 

e*aaec. , 51.50 

O LED 
Li Flasher 
U Kit 

$2.49 

6VDC Xenon - D° Digital 
Flasher - O° Counting 
Kit -, , ! t - Module p s. 

w,- se.00 y 
120 VAC 
Xenon 
Strobe Kit 

I_ 
b 52.00 l Wheel of 
G Fortune 
1 

57.50 p /c- .99 

IOOOOOOOOOOO00000Ó000 
LED Panel SLA -1 Jumbo Mounting Kit Readout Red LED 

MD® eD 
12 sets for S1.00 4 for 52.00 

RO170 
Rectifier lit 

5 for $1.00 
100 for $15.00 

Tube Specials 

2 for $1.00 

GE Sub -C 
Nicad ®U 

52.00 

10 for $1.00 

Color Crystal 

4m J 
$1.00 

Alco Knob 

2 for $1.00 .xo. 

AA Nicads 8 
Charger 

56.95 

Are You SERIOUS About 
Having FUN With Your Computer? 

Creative Computing Magazine 
Creative Computing is Number 1 in applica- 

tions and software. Things like: text editing, 
graphics, communications, artificial intelli- 
gence, simulations, data base and file 
systems, music synthesis, analog control. 
Complete programs with sample runs. Pro- 
gramming techniques: sort algorithms, file 
structures, shuffling, etc. Coverage of elec- 
tronic and video games and other related con - 
sumer electronics products, too. 

Just getting started? Then turn to our 
technology programs, and problem solving 
pages. No- nonsense book reviews, too. Even 
some fiction and foolishness. 

Subscriptions: 1 year $15, 3 years $40. 
Foreign, add $9 /year surface postage, $26/ 
year air. 

BASI_ 
rail 

Basic G -AM 1w 
Computer 
Gamestii 

Edited by David Ahl, this book contains 01 
imaginative and challenging games - Black- 
jack, Super Star Trek, Horserace, lunar lender. 
Play the stock market. Write poetry. Draw 
pictures. 

All programs are complete with listing 
sample run and description. 192 pages soft- 

r7: 

`bound.[6C]$7.50. 

More Basic 
Computer Games 

Contains 84 fascinating and entertaining 
games for solo and group play - evade a man - 
eating rabbit, crack a safe, navigate in deep 
space. 192 pages softbound. [6C2] $7.50. 

Adventure 
Adventure is an astonishing new innovative 

game for your TRS -80, Sorcerer or PET. Search 
for hidden treasure while avoiding exotic wild 
animals. 

For 16K Level Il TRS -80 and 16K Sorcerer: 
(1) Adventureland, (2) Pirate Adventure, (3) 
Mission Impossible, (4) Voodoo Castle, (5) The 
Count. (1) and (2) for 24K PET too. $14.95 per 
tape. 

Free Software Catalog 
Our software catalog offers over 200 recrea- 

tional, educational and technical programs for 
your TRS -80, Apple, PET, Sorcerer, SOL -20, 
Challenger and CP/ M systems. Write for your 
free copy today! 

To Order... 
Send order and payment to Creative Com- 

puting, P.O. Box 789 -M, Morristown, NJ 07960. 
Add $1.00 shipping and handling per order 
(foreign, $2.50) N.J. residents add 5% sales 
tax. Visa, MasterCharge and American Express 
orders welcome. For faster service, call in your 
bank card order toll free to: 800 -631 -8112. (In 
NJ, call (201) 540 -0445). 

creative corttpatira 
CIRCLE NO. 17 ON FREE INFORMATION CARD 

-eCHANEY 
electronics Inc. 

Minimum order $5.00 
Please Include $1.00 for postage 
Visa, MC and Coo accepted 
Phone orders are welcome 

LP.O. BOX 27038, DENVER, CO. 80227 13031 7815750 

Send for our free giant catalog of unique items Ill 
CIRCLE NO 12 ON FREE INFORMATION CARD 

SAVE! 
MONEY TIME FREIGHT 

QUALITY STEREO EQUIPMENT 
AT LOWEST PRICES. 

YOUR REQUEST FOR QUOTA- 
TION RETURNED SAME DAY. 

FACTORY SEALED CARTONS - 
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 .4 ilnov ad'b 
BANK CARDS ACCEPTED 

12 East Delaware 
Chicago, Illinois 60611 

312-664-0020 

CIRCLE NO. 32 ON FREE INFORMATION CARD 

PRODUCT TEST REPORT 

Continued from page 9 

to checking sensitivity (on a few hf 
bands in AM and SSB), selectivity, im- 
age response, and internal spurious sig- 
nals. The remainder of the evaluation 
was done by actual use tests. 

Sensitivity for a 10 -dB (S + N) /N ratio 
was not as good as rated. It was off by a 
factor of six to eight times on AM and 
two to three times on SSB. On most hf 
bands, AM sensitivity was between 2 

and 4 microvolts and SSB /CW sensitiv- 
ity was 0.65 to 0.9 microvolts. However, 
the receiver was more than sensitive 
enough for its purpose. We found that its 
useful reception capability was limited 
by its selectivity rather than its sensitiv- 
ity. Selectivity was considerably better 
than rated. Even so, it was inadequate 
for critical reception. 

The "70- or 80 -dB" (depending on 
band) image response rating provided in 
the specification does not indicate which 
of the three possible images in the triple - 
conversion receiver is being rated. The 
only image likely to cause interference 
problems is from the first conversion, 
where there exists the possibility of a 

signal 110 MHz above the tuned fre- 
quency causing interference. We mea- 
sured the image response at 5.1 MHz, 
with a 115.1 -MHz interfering signal. Re- 
jection was a very impressive 110 dB, 
which clearly indicates that image inter- 
ference is hardly likely to cause prob- 
lems with the DX -300. (This is a major 
advantage of a superheterodyne with an 

initial up- conversion to a very high i -f.) 
We searched for "birdies" with the an- 

tenna disconnected, tuning over the full 
range of the receiver. At frequencies of 
less than 1.6 MHz, there were a large 
number of very weak responses, but at 

higher frequencies, they became less 
common. None of the latter would be au- 
dible with an antenna connected since 
they would be masked by atmospheric 
noise. We counted only those birdies 
that were strong enough to give a sub- 
stantial reading on the S meter. There 
were five such responses between 300 
and 1000 kHz and on the average of one 
per band on the higher bands. Since 
they were typically at S3 to S4, they 
could hardly be considered serious, ex- 
cept for one at 2.729 and another 3.228 
MHz that read well over S9. 

Continued on page 102 
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Fn®cn PEOCOM 

One -Drive System: 

$399,(40- track) & $675. (77- track) 

Two -Drive System: 

$795. (40 -track drives) & $1350. (77 -track drives) 

Three -Drive System: 

$1195. (40 -track drives) & $2025. (77 -track drives) 

Requires Expansion Interface. Level II BASIC & 16K RAM. 

> e 

Low Cost Add -On Storage for Your TRS -80.. 
In the Size You Want. 

When you're ready for add -on disk storage, we're ready for you. 
Ready with six mini -disk storage systems - 102K bytes to 591 K bytes of 

additional on -line storage for your TRS- 80'l'. 

Choose either 40 -track TFD -100TH drives 
or 77 -track TFD -200TH drives. 

One -, two- and three -drive systems im- 
mediately available. 

Systenns include Percom PATCH PAK 
#1 TM. on disk, at no extra charge. PATCH 
PAK #1rMde- glitches and upgrades 
TRSDOS* for 40- and 77 -track operation. 

TFD -100TH drives accommodate "flippy 
disks." Store 205K bytes per mini -disk. 

Low prices. A single -drive TFD -100'M 
costs just $399. Price includes PATCH 
PAK #1TM disk. 

eEnclosures are finished in system- 
compatible "Tandy- silver" enamel. 

Whether you need a single, 40- 
track TFD -100TH add -on or a three-drive 
add -on with 77 -track TFD- 200TMs, you 
get more data storage for less money 
from Percom. 

Our TFD -100TH drive, for example, 
lets you store 102.4K bytes of data on 
one side of a disk - compared to 80K 
bytes on a TRS -80* mini -disc drive - 
and 102.4K bytes on the other side, too. 
Something you can't do with a TRS -80* 
drive. That's almost 205K bytes per 
mini -disk. 

And the TFD -200TH drives provide 
197K bytes of on -line storage per drive 

-197K, 394K and 591 K bytes for one -, 
two and three -drive systems. 

PATCH PAK #1 TM our upgrade 
program for your TRSDOS*, not only 
extends TRSDOS* to accommodate 40- 
and 77 -track drives, it enhances 
TRSDOS* in other ways as well. PATCH 
PAK #1 TM is supplied with each drive 
system at no additional charge. 

The reason you get more for less 
from Percom is simple. Peripherals are 
not a sideline at Percom. Selling disk 
systems and other peripherals is our 
main business - the reason you get 
more engineering, more reliability and 
more back up support for less money. 

In the Product Development Queue ... a printer interface for using your TRS -80* with any 
serial printer, and ... theElectrí'c Crayon.' to map your computer memory onto your color TV 

screen - for games, animated shows, business displays, graphs, etc. Coming PDO! 

TM TFD -100, TFD -200, PATCH PAK and Electric Crayoreare trademarks of PERiDM DATA COMPhN"+ 

'TRS -80 and TRSDOS are Irade-narks of Tardy Corporation and Radio Shack which hay no relations:op to FEKOM DATA COMPANY 

PERCOM 
PERCOM DATA COMPANY, INC. 
211 N. KIRBY GARLAND, TX. 75042 

To order add -on mini -disk storage for your TRS -80 *, 
or request additional lierrature, call Percom's toll -free 
number: 1-800- 527 -1592 For detailed Technical infor- 
mation call)) (214) 272 -3421. 

Orders may be paid by check or money order, or 
charged to Visa or Master Charge credit accounts. Texas 
residents roust add 5% sales tax. 

Percom `peripherals for personal computing' 
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You don't waste a second 
on "mechanics" with 
A P All- Circuit Evaluators. 
You figure out the circuit you want, 
then plug it in for testing. You decide 
to improve your Layout, and you 
make your moves as quickly as you 
think them up. There's just no faster 
or easier way to build and test cir- 
cuits and circuit ideas. 

But just because breadboarding 
is now such a cinch, don't get the 
idea that you don't have electronic 
integrity. Our solderless plug -in tie 

points are made of a special non - 
corroding alloy. Use them as often 
as you like. 

How many tie points do you need? 
Our smallest ACE has 728, our larg- 
est has 3,648. And all of them 
accept all DIP sizes. 

Everything is quality all the way. 
You can even see the difference 
in our harder, shinier plastic matrix. 

See for yourself. Phone (toll -free) 
800 -321 -9668 for the address of your 
nearby A P Products dealer. And 
ask for our complete A P catalog, 
The Faster and Easier Book. 

A P PRODUCTS 
INCORPORATED 
Box 110 A. 72 Corwin Drive 
Painesville, Ohio 44077 
Tel. 216/354 -2101 
TWX: 810 -425 -2250 

Faster and Easier is what we're all about. 
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PRODUCT TEST REPORT 

(.011 rinllc'cl /0)111 Huge 100 

User Comment. The DX -300 was 
able to receive a great many signals on 
all the mf and hf bands, using only its 48" 
(1.22 m) telescoping antenna. AM signal 
tuning was easy, and the digital display 
was as accurate as rated, positively 
identifying the frequency of any station 
being received. The and was very effec- 
tive against ignition noise, removing it al- 
most totally with very little effect on the 
audio quality. 

In the case of SSB and CW signals, 
while the tuning rate was suitably slow, 
the selectivity of the receiver was inade- 
quate. While amateur SSB receivers 
customarily have an i -f bandwidth of 2.4 
to 2.7 kHz, the 6 -kHz bandwidth of the 
DX -300 places it at a great disadvan- 
tage on the crowded ham bands. Also, 
the nonadjustable bfo frequency was too 
far from the suppressed carrier frequen- 
cy, giving the audio a thin, distorted 
quality on SSB. We noted that the S me- 
ter did not function on SSB and CW and 
that it was necessary to turn up the au- 
dio gain and use the r -f gain control to 
adjust volume in these modes. This sug- 
gests that the DX -300 does not use a 

product detector, which further contrib- 
utes to its unsuitability for SSB reception 
(and may have accounted for much of 
the distorted sound we heard from in 

that mode). To its credit, however, no 
detectable drift, either audible or on the 
counter display was noticed during sev- 
eral hours of listening to SSB signals. 
The stability of the test unit was obvious- 
ly much better than its ratings. 

Although the DX -300 does not alto- 
gether meet the critical demands of an 
Amateur communication receiver, it is 

very well- suited to general SWL use. 
The absence of images, precise fre- 
quency calibration, and very wide tuning 
range of the receiver give its owner an 

unsurpassed choice of receiving pos- 
sibilities. The antenna will be the ulti- 
mate limitation on what is heard, espe- 
cially on the lower frequencies, where a 

long wire is needed. Considering its low 
price and many features, the DX -300 is 

an excellent value for the serious SWL, 
or even for the beginning ham. 

-Julian Hirsch, 
Hirsch -Houck Laboratories. 
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Yesterday you could admire all -band 
digital tuning in a short wave receive:* 

Today You can afford it. 

.. ,. 
.11,0" .. 

...w.. 
.,... """-,r=' TORO ...NM.-r-..o...a, 

RF-4900 

Tune in the Panasonic Command Series - 
top-oi -the -line RF -4900. Everything you want in 
short wave at a surprisingly affordable price. 
Like fluorescent all -band readout with a five -digit 
frequency display. It's so 
accurate (within 1 kHz, to 
be exact), you can tune in 
a station even before its 
broadcasting. And with the 
RF- 4900's eight short wave 
bands, you can choose any 
broadcast between 1.6 and 
31 MHz. That's all short wave 
bands. That's Panasonic. 

And what you see on the 
outside is just a small part of what Panasonic gives 
you inside. There's a double superheterodyne 
system for sharp reception stability and selectivity 
as well as image rejection. An input -tuned RF 
amplifier with a 3- ganged variable tunng capacitor 
for excellent sensitivity and frequency linearity. 
Ladder-type ceramic filters to reduce frequency 
interference. And even ap antenna trimmer that 
changes the front -end capacitance for reception 
of weak broadcast signals. 

To help you control all that sophisticated 
circuitry, Panasonic's RF -4900 gives you all these 
sophisticated controls. Like an all -gear -drive 

tuning control to prevent "backlash" Separate 
wide /narrow bandwidth selectors for crisp reception 
even in crowded conditions. Adjustable calibration 
for easy tuning to exact frequencies. A BFO pitch 

cont-o. RF -gain control for 
improved reception in strong 
signal areas. An ANL switch. 
Even separate bass and treble 
controls. 

And :f all that short wave isn't 
enough. There's more. Like SSB 
(singlesideband) amateur radio. 
All 40 CB channels. Ship to shore. 
Even Morse communications. 
AC /DC operation. And with 

Panasonic's 4 "full -range speaker, the big sound of 
AM and FM will really sound big. There's also the 
Panasonic RE -2900. It has most of the features of 
the RF -4900, but it costs a lot less. 

The Command Series from Panasonic. If you had 
short wave receivers as good. You wouldn't still be 
reading. You'd be listening. 

'Short wave reception will vary with an=ersia, weather conditions, 
operator's geographic location and other factors. An outside 
antenna may be rewired for maximum short wave reception. 

Panas ̀ortic. 
just slightly ahead of our time. 
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Listening 

REVOLUTION BY RADIO 

THIS YEAR, North American DX listeners in the know had a front - 
row seat on the drama of the Nicaraguan revolution. You can't 

have a revolution these days without a clandestine radio station to 
play the key roles of informing, propagandizing, and maintaining mo- 
rale -and the Sandinistas were no exception. As long as two years 
ago, reports began to appear in the press about a Radio Sandino. 
But, its broadcasts must have been sporadic and low- powered. 

News agencies in the area which monitored it were, as usual, loath 
to publish the station's frequencies, in order to prevent the general 
public from listening to news sources they preferred to keep for them- 
selves. This continued to be a problem through the end of the Somo- 
za regime. Although Radio Sandino was frequently quoted, news or- 
ganizations were not about to let on that anyone with a shortwave ra- 
dio could tune in, if they knew when and where to look. Fortunately, 
there exists a "DX press" capable of rapidly disseminating such valu- 
able information via broadcasts such as RCI DX Digest, and publica- 
tions such as NASWA FRENDX. 

Radio Sandino was first reported from North America by Aaron Hy- 
warren in Manitoba, June 11, 1978, on 7449 kHz around 0515 GMT. 

By Glenn Hauser 

But there were no reports during the Sandinista offensive in the fall of 
1978. Then, a German DXer, Wolfgang Buschel, on a Christmas va- 
cation in Guatemala, heard R. Sandino on 7325 kHz at 1100 -1300 
GMT, and announcing afternoon and evening transmissions. But it 

was not until March 1979, that monitors in North America were able to 

hear R. Sandino on a regular basis. It was on 7587 kHz, though this 
varied slightly as did all the frequencies. 

Though the communist element in the Sandinista Front was played 
down by the American press at the time of Somoza's departure, those 
who actually listened to R. Sandino could easily recognize rhetoric, 
and even music, already run into the ground in 18 years of anti -Yan- 
qui broadcasts from Radio Habana Cuba. But Sandino also included 
more practical items, like instructions on putting together Molotov 
cocktails, and how to use an M -1 rifle, coupled with exhortations to 

"go out and kill as many Somozans as you can for the glory of the rev- 

olution." As one listener, Tim Hendel in Miami, put it in the Review of 
International Broadcasting, it was "spicy, raw, first -hand radio." 

At this time, it still took some skillful tuning to pull in R. Sandino, but 

by April the station's power had obviously been greatly increased (at 

THE ONKYO TX -20 MIDI TUNER /AMPLIFIER 
REAFFIRMS THE OLD ADAGE THAT GOOD THINGS 
COME IN SMALL PACKAGES... 

Measuring around 161/2 - 

inches in width and less than 3- inches 
high, the chic TX -20 AM /FM stereo tuner/ 
amplifier delivers 30 watts per channel, min. RMS 
at 8 ohms; both channels driven from 20 to 20,000 Hz with 
no more than 0.08% total harmonic distortion. 

The sophistication of Onkyo's touch -sensitive servo -lock tuning system 
with the self- adjusting, continuous compensating feedback circuitry is integrated 
with the latest low- noise, low distortion amplifier circuitry to produce a full- featured 
tuner /amplifier that out -performs others several times its size and price. Artistry in Sound 

To improve weak stereo signal reception, the TX -20 automatically shifts to a 
stereo blend mode to reduce annoying background hiss. Thus weak stereo broad- 
casts become clearer with slightly less FM stereo separation. 

With the TX -20, Onkyo makes it clear that bigger is not necessarily better - ONKYO USA CORPORATION 
just space wasting and more expensive. 42 -07 20th Avenue, Long Island City, NY 11 105 

(212)728 -4639 

ONKYO® 
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one time a twelvefold increase was claimed) and more and more DX 
listeners were hearing it. R. Sandino always claimed to be broadcast- 
ing from a hidden location "somewhere in Nacaragua ", but press re- 
ports put it just across the border in Costa Rica. 

By now, popular sentiment in Costa Rica was very much with the 
Sandinistas, and stations such as Radio Reloj were relaying Sandino 
broadcasts. At what point this crossed the line from "news" to open 
support is not clear, but R. Reloj had the distinction of being de- 
nounced by the Somoza government, along with R. Habana Cuba 
and R. Moscow, as stations not to be listened to by loyal citizens. 

Coincidentally in late April, Cuba and the USSR began relaying 
each other's international broadcasts (as detailed in this column in 

August). On May 11, BBC monitors were tuned to 11700 kHz at 2159 
GMT, which as usual was relaying R. Habana Cuba programs from 
the USSR through a satellite audio feed. Suddenly, on came the 
opening of a R. Sandino program, abruptly cut off a few minutes later. 
This major gaffe gave away the fact that R. Sandino programs were 
on hand in the Habana studios, were quite likely produced there, and 
perhaps were transmitted from Cuba. 

As the offensive accelerated, so did the transformations of R. San - 
dino. The programming became slicker, more sophisticated. Fre- 
quencies came and went. For about 12 days in May it broadcast on 
the 49 -meter band around 6060 kHz, a long -time Habana frequency. 

At about the same time, a new Costa Rican station appeared out of 
nowhere called Radio Noticias del Continente, it had a lengthy series 
of test transmissions, supposed to be on 9615 kHz, but varying all 
over the 31 -meter band. Its true colors came out when it began regu- 
lar programming in June, including relays of R. Sandino, and leftist 
programs directed to several South American countries. Costa Rica 
had not previously been involved in international broadcasting on 
such a scale. A listener in Houston, David L. Walcutt, observed that 
R. Noticias sounded like a "Cuban station by proxy," with communist 
rhetoric akin to the Soviet's R. Peace & Progress. Due to nonoverlap- 

ping schedules, it now seems possible that one of R. Sandino's trans- 
mitters may have been used by R. Noticias. 

R. Sandino's 7587 -kHz transmitter was evidently the one which 
briefly went to 49 meters, but these broadcasts faced too much inter- 
ference and were replaced May 31 by a new frequency of 7316 kHz, 
first reported by Robert L. Foxworth in New York. Now, however, 
there was a new twist -jamming by the Somoza side. Generally 
stronger transmitters would tune up a few kHz from R. Sandino, play- 
ing much more music, and sometimes carrying programming of So- 
moza's Estacion X, or of Radiodifusora Nacional. This was highlight- 
ed frequently by a song praising the National Guard, "Viva la Guardia 
Nacional," which was enough to turn one's stomach. Listeners not 
understanding Spanish may have easily confused the two, but Somo- 
za's stations seldom if ever identified and, when they referred to the 
Sandinistas, called them "communists," which R. Sandino did not. 

On June 8, Foxworth nabbed R. Sandino on a new frequency, 7702 
kHi, replacing 7316. These two frequencies cont nued to alternate 
every week or two until the Sandinista victory. They were obviously 
the same transmitter. R. Sandino referred to all three as in the "41- 
meter band," though in fact they were on 38, 39 and 40 meters. 

On June 21, R. Sandino resumed its 7587 -kHz frequency, in addi- 
tion to 7702, but never with programming in parallel. The same pro- 
grams were transmitted from different tapes started at different times, 
and thus very likely from two different sites -probably Costa Rica and 
Cuba. The transmission on 7587 generally suffered from more inter- 
ference, and most of the time was jammed in the same way as the 
one on 7702. The question then arose as to whether one of the two 
Sandinos might not be a "black" clandestine -pretending to be the 
real one -but there seemed to be no difference in the stance of the 
programs, and the same announcers were heard on both. 

On June 13, R. Sandino was exerting its authority, with instructions 
to foreigners on how to get out of the country without being killed. On 
June 16, its now famous slogan "patria libre o mori7." (free country or 

BATTERY -WRAP 

POSITIVE INDEXING 

ANTI- OVERWRAPPING 

BITS AVAILABLE 
FOR AWG 26, 28 & 30 

BATTERY OPERATED 

LIGHT WEIGHT 

WIRE WRAPPING TOOL 

MODEL BW-2630 

BATTERIES AND 
BIT NOT INCLUDED 

BW-2630 BATTERY -WRAP TOOL $19.85 
BT-30 BIT FOR AWG 30 $ 3.95 
BT-2628 BIT FOR AWG 26 & 28 $ 7.95 
RB-20 TWO NI -CAD BATTERIES $10.75 

'MINIMUM BILLING $25.00/ ADD SHIPPING CHARGE 52.001 NEW YORK CITY I STATE RESIDENTS ADD APPLICABLE TAX. 

U.S A 

FOREIGN 

PATENTS 

PENDING 

OK MACHINE & TOOL CORPORATION 
3455 CONNER STREET, BRONX, N.Y. 10475, U.S.A. 
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V VECTOR 
PACKAGING SYSTEMS 

SAVE TIME & MONEY! 

New ANYDIP 
8804, $21.95 
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8802 -1, $21.95 

S -100 CARDS 
Five models available. Universal tinned buses, pads or 
plain. 0.042 inch diameter holes on 0.1 inch grid for 
mounting anything anywhere. For interface, memory, 
breadboarding. 

R681 -2 RECEPTACLE FITS 8803 MOTHERBOARD 
Model R681 -1 has 0.062 inch long 0.025 inch square tails. 

VECTOR R631 -2 
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TEFZEL* Insulation Wire Wrapping Tools: 
U.S.& 

foreign patents 

j 

daisy -chain wraps 

Up to 4X faster. 
Heavy insulation. 

P184 -4T with NiCad 
batteries, recharger, 100' 
of wire: $105.00. 

P184 with 100 feet of wire, $30.00. 

BEAUTIFUL VP2 ENCLOSURE -supplied completely 
assembled for packaging. 
S -100 based systems. Clear 
aluminum with blue vinyl 
finished slide -off sides, top, 
and perforated bottom cover; 
heavy chassis plate, 
removable front and rea, 
panels, adjustable 
connector/Motherboard 
mounting struts, card 
guides (plastic guides 
supplied uninstalled). 
VP2, $159.00. VP1, 
cards mount perpendicular 
to front, $163.00. BP17 -9 accessory back panel, $10.95. 

Low -noise model 8803 S -100 Motherboard not shown. 
Eleven positions ready for connectors. Glass epoxy, 
solder masked etched circuitry for passive and active 
termination, twelve tantalum capacitors and 
instructions. $29.50. 
*DuPont 
trademark Prices subject to change without notice. 

Send for complete data. Packaging systems for other 
card sizes and systems, rack mounting are available 

VECTOR ELECTRONIC COMPANY, INC. 
12460 Gladstone Avenue, Sylmar, CA 91342 

telephone (213) 365-9661; TWX (910) 496 -1539 
ad number 627901 
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death) emerged, as Air Force pilots were urged to bomb their own in- 

stallations and then flee the country to be received abroad as patriots. 
As the modulation crispened, the rhetoric grew even more stringent. 

On June 17, DX listeners heard the first proclamation of the "new 
democratic provisional government of national reconstruction," which 
later made headlines. R. Sandino often played a tape consisting of 

placid marimba music fading into the sound of liberating rifles." And 

Somoza was now accused of being a "war criminal and genocidist." 
National Guard soldiers were given a 24 -hour ultimatum to join the 

other side or be condemned. 
On June 18, Somoza's jamming stations ran a speech over and 

over, probably by Somoza himself, lamenting that Nicaragua was go- 
ing through a period "worse than the earthquake ". 

R. Sandino had settled into a routine of transmissions lasting about 
two hours, at 1030, 1900 and 0300 GMT, when despite the fighting, 
on June 25, Nicaragua changed from EST to CST. Transmissions 
were then retimed to an hour later by GMT. By now, the Sandinistas 
controlled more of the country, and there were reports that they had 

taken over various stations, giving them new names such as Radio 
Insurreccion. Jean -Jacques Bloch in Maryland heard, on July 1, a sta- 

tion on 5955 kHz at 0702 -0720 GMT, which may have been R. Esteli, 

under Sandinista control. Esteli was one of the earliest towns to be 

claimed by the FSLN. 
On July 10, R. Sandino asserted a bit prematurely that the "Somo- 

za dictatorship is overthrown." On July 13, Pitt McNeil in Washington, 
DC, heard a Sandinista program via R. Reloj de Costa Rica, and 15 

minutes later the same program from R. Sandino itself. This could 
mean that R. Reloj was closely involved in the program production, or 
that they had taped an earlier airing of the same program on R. San - 
dino. On July 15, Bob Rankin in Kansas reported that the 7316 pro- 
gram sounded as if it were relayed off the air, unlike 7586. 

July 19 was the climactic day for the FSLN and for R. Sandino. The 
jamming had departed with Somoza, and R. Sandino was finally un- 

hindered in its enthusiastic proclamations of victory "from free Nicara- 
gua", a memorable and historic broadcast. On this date, the program- 
ming was interrupted for a few minutes as high -speed radio -teletype 
was transmitted from the same source on the same frequency. The 
7586 -kHz channel proved to be running about two and a half minutes 
behind 7316 -and the latter was simulcast on 750 -kHz mediumwave 
(audible here under WSB), formerly Somoza's Estacion X -so now, 

at least, 7316 was surely operating from Nicaragua as it had claimed 
to be long before. 

After that date, R. Sandino was no longer to be heard on any 7- 

MHz frequencies. Its mission accomplished, and in control of the 
country's domestic radio stations, shortwave was no longer neces- 
sary. Why the 7 -MHz band in the first place? The 7.3- to -7.9 -MHz 
range goes far back in Nicaraguan broadcasting history. Until 1963, 

the World Radio -TV Handbook listed five stations in this out -of -band 

area. The clandestines and counter -clandestines of today may have 
chosen it because of the remaining availability in Nicaragua of receiv- 
ers, and possibly transmitters covering it. 

The use of 7 MHz also suggests that, except in its last days, R. 

Sandino was probably not transmitted from Nicaragua, nor even from 

Costa Rica next door. The skip distance on this band would be too 

great for good reception in such a small area as Nicaragua, from a 

transmitter within Nicaragua or Costa Rica. This is why the tropical 
bands are all on frequencies of 2, 3, 4 and 5 MHz, where skip dis- 

tances are shorter, especially at night. However, 7 MHz would be just 
about the right band to skip a signal into Nicaragua from, say 800 
miles away (the distance of Cuba from Managua). Pitt McNeil points 
out, on the other hand, that it would have been logistically inconven- 
ient for R. Sandino to operate from anywhere other than the FSLN 

command post in Costa Rica. 
R. Sandino provided North Americans who understood some 

Spanish the opportunity to sit in on a revolution -in- the -making. There 
is a lot of other clandestine radio activity in the world, especially in 

Southeast Asia, Southern Africa, and the Middle East, but little of it is 

in English or a language Americans are likely to understand -and 
none of these operations can be heard as easily as R. Sandino was 

Before July was over, however, I heard R. Sandino reincarnated, 
this time giving time checks -something it could never do before with 
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pre- recorded programs -as "the hour of Sandinista power." A very 
weak transmitter would open in the morning around 1400 GMT on 

11727 kHz, and by 2200 would drift upward steadily to 11733 kHz. 
This was obviously not the 100 -kilowatt transmitter Radiodifusora 

Nacional had during Somoza's regime, but used only sporadically on 

11875 and 5945 kHz (though it may have been used for the 7 -MHz 
jamming). Perhaps once the country has begun to recover from the 
ravages of civil war, Nicaragua will add its shortwave voice to Cuba's 
in fomenting revolution in other Latin American countries. 

Updating Listings. The following changes and additions 
should be made in the "English Broadcasts" listings that appeared in 

the October issue: 

1400 -1430 R. Norway 15175, not 17840 
1400 -1600 AFRTS 9700, not 9770 

1430 -1500 R. Finland 21475, ex -17785 

1500 -1600 BBC 15260, ex -11775 (Sat. & Sun. only) 
1530 -1615 R. Tampa, Tokyo not NSB 

1530 -1630 V. of Vietnam 12035 and 7470, ex -15012 and 
14990 

1545 -1600 R. Canada Int. Daily, not Mon -Fri. 

1600 -1615 R. Pakistan 21486, 21450, 17910 not 21595, 17640 

1600 -1630 R. Norway 17795, not 17755 
1600 -1709 BBC 15260, ex -11775 
1700 -1800 WYFR, Family R. 21615, 17870, 17845, 

15440 

BBC 15260, ex -11775 (Sat., Sun.) 
BBC add 21710 

WYFR, Family R. 

GMT /UTC Station Change 1709 -1745 

0900-1100 AFRTS add 11805, 9700, 9585, 9575, 6030 1745 -2000 

1000 -1005 UN Radio 15245, ex -5955 1800 -1900 

1000 -1030 V. of Vietnam 7470, ex-9840 
1030 -1200 V. of Asia, 5980 (Sun 1030-1040) 1830 -1835 

Taiwan 1830 -1900 
1100 -1300 R. Australia delete 11880 

1100 -1245 TWR, Bonaire 15255, not 15225 
1830 -1900 

1100 -1400 VOA delete 9730, 5955 
1900 -2000 

1200 -1215 V. of Kampu- 11938, 9694 (both frequencies 1900 -2100 
chean People and length vary) 2000 -2030 

1200 -1230 Kol, Israel 25640, 21675 not 25625, 21495 2100 -2300 

1200 -1255 R. Peking add 17855, 15520,15270 2115-2200 

1230 -1300 R. Sweden 15240, ex -21635 2130 -2200 
1230 -1551 WYFR, Family R. 21525, 17785 (Sun. only) 

1300 -1400 R. Australia 11705, not 9770 2130-2200 
1357 -1655 V. of Philippines 11950, 9580 (Sun -1555) 

UN Radio 
V. of Rev., Guinea 

R. Uganda 
HCJB, Ecuador 
WYFR, Family R. 

R. Norway 
WYFR, Family R. 

BBC 

R. Sofia 

HCJB, Ecuador 

21615, 21525, 17875, 17845, 
15440 

15350, ex -15410 
Mon. & Fri. only 

not 1800 -1900. (Freq. time 

changes) 
15250 (not daily) 
17895, 15225, not 17765, 15420 
21615, 21525, 17845 
15125 (SSB) 
17845,11855 
delete 11750 

11850, ex-15135 (Freq. 
changes) 

17895, 15225, 
not 17765, 15295 

(continued on page 108) 

The easy, 
guaranteed way 

z to pass your 
general license exam. 

Now talk to all those far away places. Enjoy voice transmission 
on the low bands with your General License. The new Heathkit 
Self- Instruction Program makes it easy to gain the knowledge 
and skill needed to pass the FCC General License Exam. 
A professionally- designed text takes you step by step through 
the subjects covered on the exam. 450 test questions similar to 
those on the exam give you the poise you need to pass. 
With special code practice tapes and code workbook, you'll 
achieve a code speed of 15 words per minute (13 wpm are re- 
quired to pass). You'll gain a thorough command of the FCC 
rules, regulations and technical knowledge needed to pass the 
exam and to get more enjoyment from your hobby. 

This comprehensive program includes: 
875 page text 
Code practice 
workbook 
Two code practice 
cassettes 
TV interference 
booklet 
Simulated FCC exams 

World call area map 
Two vinyl binders 
Amateur radio 
logbook 
FCC form 610 
8 C.E.U.'s 
FCC exam schedule 
Certificate of 
Achievement 

All for only $60.00. Send for yours today. 
If, after completing the program, you fail to pass the 
FCC General Class License exam, Heath Co. will refund 
your money. 
For fast, charge -card service, call (616) 982 -3411. 

Please send me Heathkit ECP -3801 General License 
Program(s) at $60.00 each (Michigan residents add 4% sales 
tax) plus $2.00 each shipping and handling. 

Total enclosed: $ check money order 

VISA'BankAmericard Master Charge, Code No. 
Expiration 

Card No Date 

Signature 

Name (print) 

Address 

Necessary to send merchandise 

City State Zip 

Send to: Heath Company. 
Dept. 010 -592, Benton Harbor. MI 49022 
Prices are subject to change without notice. ED -131 
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(continued from page 107) 
2200 -2215 R. Japan add 15305 (via Portugal) 0200 -0255 R. Peking not 17855 

2200 -2230 R. Norway add 15125 (SSB), 15175, 0200 -0300 R. Moscow 21565, 15425, 9720, not 
11870, 9550, not 17795, 21560, 15225 
15345 0200 -0300 AFRTS 21570, 11790, 9755, 6030, 

2200 -2245 BBC add 9590 not 15430, 9685 

2200 -2400 AFRTS 25620, ex -17765 0200 -0305 TIFC, Costa Rica 9645, 5055 (Mon. 0135- 0305), 

2215 -2345 R. Cairo 9805 not 0250 -0400 

2230 -2300 Kol Israel 11985, not 12085 0230 -0315 R. Berlin Inter. 11975, ex -11970 

2245 -2300 BBC add 9590 0230 -0245 R. Pakistan 17880 or 17830 

2300 -2330 R. Vilnius 12060,11735 0300 -0330 R. Kiev 17760, 12000, ex- 15405, 

2300 -2330 R. Korea 11840, ex -15345 11920, 

2300 -2400 R. Moscow 21565, 9720, 9530, not 21560 0300-0400 AFRTS 21570, 17765, 11790, 9755, 6030, 
not 15430, 9685 

2330 -2400 R. Finland delete (moves to 0330) 0300 -0500 HRVC, Honduras 4820 
0000 -0030 R. Norway 11870, not 11860 

0300 -0530 VOA 15240, ex -15245 
0000 -0055 R. Peking add 17855 

0330 -0400 R. Finland 9675 (frequent changes), 
0000 -0100 AFRTS 25620, 21570, 15330, 11790 

ex- 2330 -2400 
0000 -0200 R. Moscow 21565, 9720, not 21560 0400 -0430 R. Norway 11895, 11870, not 11860, 9645 
0030 -0100 R. Sweden 11905, ex -15290 0400 -0430 AFRTS 21570, 17765, 15330, 11790, 

0030 -0100 R. Kiev 17845 and 12060, ex- 15405, 9755, 6030, not 9685 
15525, 0400 -0700 R. Moscow 11735,9720 

0030 -0200 HCJB, Ecuador 15115, ex -15265 World Service 
0100 -0120 RAI, Italy 9575, not 15315 0430 -0700 AFRTS 15330, 11790, not 15430 

0100 -0145 R. Berlin Inter. 11975, ex -11970 0545 -0600 UN Radio 6055, not 6135 

0100 -0155 R. Peking 17855, not 15520 0600 -0630 R. Norway 9645, not 11860 
0100 -0200 AFRTS 25620, 21570, 11790, 9755, 0600 -0630 R. Australia 17755, not 17555 

not 17765, 15430, 9685, 6030 0657 -0955 V. of Philippines 11950, 9580 
0145 -0215 Swiss R. Int. 15130 (SSB) 0707 -0715 UN Radio 11840, ex -9540 

0200 -0230 R. Norway 9590, ex -9610 0730 -0745 UN Radio 11840, ex -9540 

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 today 
Toll Free. 

800/854-7769 California 
800/472 -1783 

McKay Dymek Company 
'111 S. College Ave.POBox 5000 

Claremont, CA 91711 
TWX 910 581 4990 
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"onComputin 
really makes 
personal 4' 

computers 
easy to 
under- 
stand.» _ Gum ..._. 

Written in non -technical language, 
onComputingTM contains articles on the 
capabilities of microcomputers, getting 
started, latest reviews of personal com- 
puters, where to purchase and how to use 
your computer. 

Anyone can learn the funda- 
mentals of using a computer. 
onComputing readers receive 
practical advice and helpful hints 
on how to get the most out of a 
personal computer, explanations 
of computer terminology, and, 
periodically, an updated list of 
active computer clubs. 

onComputing, Inc. 
70 Main St., Peterborough. NH 03458 

Start your subscription today. 

EVERY THREE MONTHS 
onComputing will bring 
the latest develop- 
ments in the field of 
personal computing: 
use, applications, books, 
selection -all in an 
easy -to -read style. 

onComputing, Inc. 1979 L 

Benefit from the experience of 
other computer enthusiasts. 
Articles in onComputing are 
written by well known authors 
as well as competent amateurs. 
They share their ideas on how to 
use the computer as a tool for 
business, education, home enter- 
tainment, laboratory work and 
other applications. 

Computer experts edit onCom- 
puting for the new user, not the 
computer professional. 'The 
editors combine their esoteric 
knowledge of computer science 
and equipment to produce con- 
cise, non- technical material 
which can be readily understood 
by anyone interested in using a 
computer- for fun or profit. 

onComputing Subscription Dept. P.O. Box 307, Martinsville, NJ 08836 
REGULAR subscription rate: 

U.S. 1 yr. (4 issues) $8.50 Canada & Mexico, 1 yr. (4 issues) ,n $10.00 
FOREIGN (to expedite service, please remit in U.S. funds drawn on a U.S. bank.) 

Europe (and all other countries, except above), 1 yr. a $12.00- surface delivery. 
Start my subscription with current issue. Start with Vol. 1 No.1 
Bill Visa Bill Master Charge Bill me (North America only) 

Card Number ExpiratiDn 

Signature Name ( please print) 

Street /Apartment Number 

City State /Province /Country Code 

7389_ 

NOVEMBER 1979 
CIRCLE NO. 53 FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


WHOLESALE 
LOCKSMITH SUPPLIES 

IhI S 

LOA 

,...'fr 
. 

® LOCKSMITH 
SAFES NACHI 

m peeked wee the latest in Locksmith 

ORDER YOUR Tools Key Machines. Key Assnnments Deadbnbs 

CaIANT Foreign Car Key Blanks. c mulcts line of Sates. 

CATALOG Closed Circuit TV Systems. Systems High 
Secunly Locks Electron o Lock Card Systems. I D 

Cams. Technical Manuals Code Machines. and ® OCS5 1« ' much much more' National's Your One -Slop 
Locksmith Supply Supermarket, Most orders 

N -)v shipped t 24 00,05 We w010o 10cksm000 

CATALOG student locksmiths and,04uslnal To order 

l 

National's catalog send 55.00 Iretundae 1 

purchase of $25 00 or m Your 01,000 w 11 be 
rushed 10 you by brat class mat' 

NATIONAL LOCKSMITH SUPPLY P.O. BOX 31598 DALLAS. TEXAS 75231 

BE A LOCKSMITH 
e 49 95 COMPLETE 

OVA picks tools and _,¡ 
`\ special equipment supplied Inl 

( ede., r2.Fa1.nKAr« .A.naA..r.d.t,,.Ae.4 2,,,,4 ar.r,,.d 

crags wrde 
SSl 

,. , 1a, 

`555 nghl away Senn 

xL 31598 
v coop 

TEXAS TS,. 
CsillSSCOURSE 0050 ,,,x 

«AeE 

4A 

ORDERING 
1.8 00- 327-4128 

MASTEAC"ARGS SANKANLA1e,Ra 

CIRCLE NO. 450N FREE INFORMATION CARD 

THE ONE -STOP MUSIC 
SHOP AT WHOLESALE PRICES 

ïr= -ii ï 
MINIM 

100,M,ú0000 0 0050 REE L-TO -REEL 

BLANK TAPES era úó 39.180 ibóó It cita 
Iok 21 .... CALL 

Scotch 212 1000 h. 54.35 
Scotch 207 1800 fr . S5.19 
TDK L 1800 1800 tt... 55.22 

CASSETTE TAPES 
Ampex n0 Ma51e1 11C 90 S3 11 

Ampa Grand 64rr., I C -90 2.79 
BASF Studio C -90 2.69 
BASF Prolesu0nal 

II or III C 90 32. 
Ws.. UD C60 CALL 

UD C90. CALL 
UDX1 I or II G-00 

Macell 

IKewi UDNL I or II000.' CALL 

Sc0 l /30k Dy na'an9e CALL 
C / 3 pit. 34.9912, 3 

Scotch A4nar I C90 5324 
Sony Mert.. II a III 33.29 
Sony Fwrchroma C90. 5153 

VIDEO TAPES 
BETA FORMAT 
TDK L500120url 
Sony 1 -750 (3 Hour) . 

Sony 1ó00 (2 Hour) . 

Scotch L -500 2 Hour) .. 
Zenith L -50002 Hour) -. 
Ampex L- 500(2Hour) 

VHS FORMAT 
Scnroh 0K -25714 Hu,l S17 95 

TOK OC90. 5f_20 JVC T -120(4 HOU,) 518.75 

713K C.120 $2.10 
TDK T -120 (4 HOUE) 519.50 

TON O C 180. 52.99 Fu 1 T120 4 HOU,) 51).95 
TDK AD coo f1.79 R A0K-2 (4 Hour) 518.95 
TOO AD C -90 32.52 RCA 504-125 (2 Hour) 514.95 
TOE SA C -60.. ..02.22 Panasonic NVT120(2our) 51895 
TOE SAC -9U - 53.18 P.ruBOnlc NVTÒOp Noua 51495 

Call or write for super low prices on Maxell tapes. 

513 75 
$18.95 
513.95 
$1350 
513.95 
012.95 

CARTRIDGES 
audo- technica 

AT20SS 
AT-15 SS 

AT-14 SA 
AT -12 SA 

S12950 
589 90 
548 L. 

HIMPS= 
534.95 

AT 10 S $89 90 

S1aN105 564 95 

8855 
681EEE -S 

681EEE 542 50 M44r 

$29 75 
521 00 

$13 80 

680EF VS 90 WOE . 59 90 

500E 

E711PIfE 
612 60 ® PICKERING 

XSV 3000 $49 95 

20002 
20007 

559 90 
$31 50 

AVIS 1200E 

0615 750E 
539 95 

532 50 
20000111 
400001 

519 50 

52990 
105155625E 
0015,400E 

$25 77 

52245 

HEADPHONES 
raserammasara 

MO 420 45088 PRO CPA 53990 
rrD430 
HD 400 

57440 
52628 

PRO AAA 54800 
529 97 

HD.414 
H0 424 

54488 
%520 

HV 'LC 
K60 

53597 
51997 

HOW TO ORDER. For shipment within 48 hours, send money 
der or certified cheek Two weeks delay on person el checks. 

Plus add $3.50 PIN order for shipping N hunching. 155.50 for 
orders outside U.S.). N.V.S. 'oedema add tax. No C.O.D.'s. 
All merchandise 1017% guaranteed, brand new & factory fresh. 

33 PARK ROW, DEPT. PE, NEW YORK, N.V. 10038 

ORDER TOLL FREE 800 221 -8 80 
CALL OR WRITE FOR FREE 120 PAGE CATALOG 
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Computer Bits 

COMPUTER MUSIC 

COMPUTERS can create music either by 
controlling external (usually bus -con- 

nected) sound- synthesizer hardware or by 
using software to create the desired wave- 
forms within the computer. Although the soft- 
ware approach has the greater potential, at 
this time, better results are obtained using 
hardware synthesis. 

Probably the first software synthesis "mu- 
sic" program was written for the original Al- 
tair- 8800 computer. It allowed the minimal 
256 -byte machine to play a simple melody a 
few dozen notes long using an AM radio in 
close proximity to the computer or an audio 
amplifier connected to a front -panel LED as 
the output method. A more sophisticated pro- 
gram along these lines, called the Music Sys- 
tem, was later offered by Processor Tech- 
nology. It allowed three simultaneous tones 
to be synthesized using the Interrupt Enable 
line of the S -100 bus as the output signal. Us- 
ing three independent tones, it was possible 
to create chords, the melody line, counter- 
point, or bass'parts of music. 

Although these purely software techniques 
required little or no hardware for sound gen- 
eration, they invariably created buzzy reed- 
like tones. It is safe to say that every comput- 
er on the market (and even one brand of 
hand -held calculator) has a music program of 
this sort available for it. Although sound qual- 
ity is extremely limited, some of the software 
for entering notes into the computer is quite 
imaginative. 

The better software synthesis systems 
make use of a digital -to- analog converter 
(DAC). Basically, a DAC is a device that can 
accept a high -speed data stream from the 
computer and generate a waveform directly 
corresponding to those numbers, much like 
plotting a graph. Though DAC's used to be 
very expensive devices, one can now be built 
from scratch for a few dollars (see "Computer 
Bits," Sept. 1976) or purchased ready to plug 
into a computer for about $50. 

The secret of success when using a DAC is 
to write a program that can compute the data 
corresponding to desired sounds at a rate 
high enough (8000 numbers /second or 
more) for acceptable sound quality. The Oc- 
tober 1976 "Computer Bits" column in fact 
gave a listing of a program that could synthe- 
size accurate telephone TouchTones com- 
plete with the necessary sine waveshape us- 
ing nothing but a DAC. Since TouchTones 
are actually two tones sounding simultane- 
ously, producing waveshapes other than 
square or pulse, this was the first step toward 
improved microcomputer music synthesis. 

The sine waveform was actually obtained 
from a table in memory. Knowing this, it 
should therefore be possible to change the 

By Hal Chamberlin 

stored waveform to anything desired and 
thus add the dimension of timbre to low -cost 
microcomputer music synthesis. This in fact 
is exactly what Newtech Computer Systems, 
Inc. did with its model 80 music board for 
S -100 bus computers and associated soft- 
ware. In addition, the TouchTone program 
was modified for three simultaneous tones 
with greater pitch accuracy and routines were 
added for computing waveforms having de- 
sirable harmonic content. The most important 
point, though, is that these two systems 
represented a quantum leap in microcomput- 
er software synthesis sound quality. 

A couple of years ago, Micro Technology 
Unlimited announced its DAC based music 
synthesis system for the KIM -1 microcomput- 
er. The DAC board supplied with the system 
was an improved design with full 8 -bit resolu- 
tion, a sophisticated low -pass filter (essential 
to realize the full potential of 8 -bit conver- 
sion), and a low -power audio amplifier. 

HUH Electronics, with its "Petunia," was 
the first source to offer a DAC -based music 
system to Commodore PET users. Although 
the DAC hardware and associated software 
were below the level established by Newtech 
and Micro Technology, they nevertheless 
gave PET owners much better sound quality 
than previously. Now Micro Technology Un- 
limited has adapted its KIM -1 system to the 
PET, giving the latter's user a "state- of -the- 
art" software synthesis system. Apple II us- 
ers can get substantially the same system 
under the name "Micro Composer" from Mi- 
cro Music, Inc. The big difference is an ex- 
tremely sophisticated music -entry program 
which makes full use of Apple II high resolu- 
tion graphics capability to display the actual 
music score in motion while the music is 
being played! 

Hardware Synthesizers. During the last 
three years, several hardware music synthe- 
sizers have been introduced. When using a 
hardware synthesizer, the computer needs 
only to instruct it as to the desired tone fre- 
quency, amplitude, timbre, etc., and the 
board takes over actual waveform genera- 
tion. The main advantage of these boards is 
that the computer has lots of time for other 
functions such as updating a video display, 
scanning a keyboard, or directly interpreting 
a score. In fact, it is even practical to control a 
hardwave synthesizer from BASIC, an im- 
possibility with a software synthesis system. 
Another advantage is that more sophisticated 
tones with amplitude and even timbre en- 
velopes can be easily synthesized. 

For S -100 users there are two hardware 
synthesizer boards currently available. Each 
can synthesize only one tone, but that tone 

POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


can be controlled with a great deal of preci- 
sion. Thus, chords and multi -part music will 
require three or more boards. 

The Solid State Music SB1 synthesizer 
board, for example, offers a 9- octave range 
and a waveform memory capable of holding 8 
different, 32 -step waveforms. While playing a 
note, the board is capable of automatically 
sequencing through four of these waveforms, 
which results in a more interesting and realis- 
tic timbre. A hardware envelope generator 
with programmable shape is also present. 

The ALF Products AD8 synthesizer board 
spans only 7 octaves, but gives more accu- 
rate pitches while the timbre is stored as a 
single 128 -point waveform. A sophisticated 
four -part envelope generator in which each 
part is independently programmable is also 
provided. A distinct advantage of the ALF 
board is that its digitally synthesized wave- 
form is filtered by a programmable lowpass 
filter which gives it a cleaner sound quality. 

Hardware synthesizers for other comput- 
ers are not nearly as comprehensive as the 
preceeding two, but they do exist. ALF has a 
synthesizer board for the Apple II which can 
generate three tones at once (see Computer 
Bits, October 1979 for details). The tones are 
limited to rectangular waveforms, but inde- 
pendent envelopes are provided. The RCA 
COSMAC VIP is endowed with a synthesizer 
accessory as well. This board can produce 
two square -wave tones with amplitude en- 
velopes. A companion board can produce 
percussive sounds, such as drums, under 
program control. 

Future Prospects. Future prospects for 
microcomputer synthesized music are excit- 
ing indeed; most of the activity is likely to be 
in the DAC- software area. New develop- 
ments will be fueled primarily by continuing 
decreases in the cost of memory and disk 
storage coupled with increases in microcom- 
puter speed. An experimental PET -based 
music system using DAC hardware has been 
demonstrated which can give an independent 
amplitude envelope to each harmonic in a 
tone. This results in fairly realistic instrument 
sounds as well as increased ability to conjure 
up new sounds. The technique requires a lot 
of memory, but "fully- stuffed" systems are 
becoming quite common these days. 

By now most readers have read about the 
advantages of digital audio. Digital audio 
playback systems using home video record- 
ers are being brought to market, and systems 
using video disks are expected in the future. 
These promise fidelity significantly higher 
than that available from today's tapes and 
disks. 

The significance of this is that digital audio 
systems are nothing more than DAC's being 
fed a string of numbers -although more bits 
and higher speeds are used than have been 
discussed. With the increasingly common 
double -density floppy disks and even hard 
disks being used with microcomputers, it be- 
comes feasible to use software to compute 
highly accurate sound waveforms and write 
resulting numbers on the disk. 

After the numbers are written (which may 
take many times the duration of the piece), 
they can be read back at high speed and sent 
to the DAC. The synthesized sound quality 
possible with this approach is so high that 
there is essentially no limit as to what can be 
achieved in this way. 

ELF II by Netronics Write and run programs -the 
very first night -even if you've 
never used a computer before! 

Featuring 

RCA 1802 
COSMAC CPU 

Own a powerful home computer system, starting for just 399.95 -a price that 

gets you up and running the very lirst 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 5-slot 

p /ug -in expansion bus (less connectors! to expand Elf l / into a giant! 

ELF II Explodes Into A Giant! 
Master ELF It's 599.95 capabilities, then expand with GIANT BOARD 

KLUGE BOARD 4k RAM BOARDS TINY BASIC ASCII KEYBOARD 

LIGHT PEN ELF BUG MONITOR COLOR GRAPHICS b MUSIC SYSTEM 

TEXT EDITOR ASSEMBLER DISASSEMBLER AIDED 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 comm8tment to develop the RCA 1802 for home computer 

use, the ELF II products -being introduced by Netronics- keep you right on the 

outer fringe 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 

N screen with lust a wave of the "magic wand." Netronics has also introduced 

the ELF II Color Graphics b 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 

ters 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 list! 

ELF It's Assembler translates assembly language programs into hexadecimal 

machine code for ELF II use The Assembler features mnemonic abbreviations 
rather than numerics sc that the instructions on your programs are easier to 

read -this is a big help in catching errors. 

ELF It's Disassembler takes machine code programs and produces assembly 

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 54 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 I 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 II owner 
with children. PILOT Language on cassette tape, only 
519.95 postpaid! 

Came 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 Course On Micropro- 
cessor b Computer Programming -written in non technical language -guides you 

through each of the RCA COSMAC 1802's capabilities, so you'll understand 
everything ELF II can do. and how to get Elf /l 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 oó' 
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 POPU 

LAR ELECTRONICS and PERSONAL COMPUTING and fully understand the 

articles. And, you'll understand how 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! 
599.95 ELF II includes all the hardware and software you need to start writing 

and running programs at home, displaying .ideo graphics on your TV screen and 

designing circuits using a microprocessor -the very first night- even if you've 

never used a computer before. 

ELF II connects directly to the video input of your TV set, without any add] 

tfonal hardware, Or, with an $8.95 RF modulator (see coupon below , 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 largetlmissile gun game that was developed specifically for ELF 

II. But games are only the icing on the cake. The real value of ELF II is That it 

gives you a chance to write machine language programs -and machine language 

is the fundamental language of all computers. Of course, machine language is 

only a starting point. You can also program ELF II with assembly language and 

tiny BASIC. But ELF Its machine language capability gives you a chance to 

develop a working knowledge of computers that you can't gel from running only 

Netronics R&D Ltd., Dept PE -11 
I PHON E ORDERS ACCEPTED! 

333 Litchfield Road, New Milford, CT 067761 Call (203) 354 -9375 
Yes! I want my own computer! Please rush me- 

RCA COSMAC ELI l' language ,l s a learning brekmrougb of engineers and laymen 
lea al $99 95 Ulus 53 postage and ,mve $', postpaid rotas Enclosed $ 

fund °mg requires 6 3 to 8 von AC power -) Deluxe Metal Cabinet won plexigla dust cover for ELF II (Conn res add Taxi 
529 95 plus S? 50 pah 

d Se 9'. nnstoam am also enclosing CHARGE IT! Exp Dale _ 
g payment unclud g postage G handling) for rJ Visa Master Charge the items checked below' 

Snarl Course On Microprocessor 8 Computer - ì I want my ELF II wired and tested with power supply. RCA 
!Bank e 

_ 
- 

_ 
Pagrammreq * .eryrmng mere e. to knew 1802 User's Manual and Short Course -all lot lust 5149 95 plus 

1 

l i - Mall , in non er Moira, S3 p80. Account 
ALSO AVAILABLE FOR ELF Il 

GIANT BOARD' !i RS 2B1 
rk separate U 

,i .. +-d.ter 539.95 plus 

Kluge Board ..pls up to a6 IC s 

$1700, 
4k Static RAM kll Addressable In any au page In 

S89 95. SiTA, 
86 pin connectors one reourren To, earn 

Inpansian Power Supply '.ii '.red when adding 4, 

bier$ moat ASCII Keyboard ir rt with 128 ASCII 
'r r -sole onboard 

Irrt. pa ir, xis! rele, lo and choice of 4 hand p 

snak1c9 ',Seas lo male wen almosi any computer 
564 951e'in S2 otin 

Deluxe metal cabinet tor ASCII Keyboard. $19.95 

Video Display Board s you generate a sharp 
ir is) cfse, ter by if, line upper and 

ay on your I. sheen or video monitor - 
v,ng your u expanden $99 95 ELF il 

in ASCH Keyboard cabinet I $8995 
pah 

ELF II Tiny BASIC on cassette lape Com 
,.ands include SAVE IDAD m x - n 

2h vat ihres A 7 LEn IF r THEN INPUT PRINT GO 10 
50 SUB RETURN END RIM CLEAN LIST RUN 
PI 01 PEE, POKE Comes Lully documented and in 

Dudes alphanumeric generator repaired in display 
aiphanumere cbarahle's directly on your Iu screen urIh 

coo additional hardware Also plays lick lac, Ice phis a 

drawing game Thal uses ELF II 5 her keybnara as a Inv 
stir, 4k memory required S14 95 postpaid 

Tom Pitman s Shore Course an Tiny Basic for ELF n 

post f5 pa 

r! ELF -BUid GTM Deluxe System Mondor on cassette 
tape Allows displaying the contents or all registers on 

your tv it any Dorer in your program Also displays 24 

Pyles oI memory win lull addresses b'mkmg cursor 
and auto scrolling A must for the serous programmerr 
s14 95 postpaid i Teel Editor on cassene lape glues you the ability to 
insert delete or edl lines and words Iron, your programs 
while !hey are displayed on your video monitor I Add 
Pinter and you can use El F. a io type error tree teams 
Plus mset names and addresses Iron, your mating nsl I 

519.95 postpaid i Assembler on cassene tape translates assembly 
language programs into heindecrmai machine code for 

El F It use Mnemonic abbreviations for Instructions 
!rather Than numenrsl make programs easier to read 

and help prevent errors $19 95 postpaid 

7. Disassemble, on cassene tape takes machine code 

programs and produces assembly language source list- 
mqs to help you understand and Improve your programs 
$19 95 on cassene lape 

SAVE S9.90 -Text Editor Assembler 8 Disassembler 
purcnasea together only $49.95, I Regmre Video pa 
pidy Board Pius 0k memory I 

ELF II Light Pen. assembled 8 tested $7.95 plus $1 

pan 

ELF II Color Graphics 8 Music System Board ,it 
$49 95 plus $2 PUS 

ELF II connects directly to me urden Input o' ydur Iv 
set without additional hardware To connect ELF II to 

your antenna terminals instead order RF Modulator 
Sa 95 postpaid 

Coming Soon. AD OA Converter Controller Ruud 
ana more' 

Rini 
Name 

Address _ 

Slate _ Zlp 
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NOVEMBER 1979 0386 CIRCLE NO. 47 ON FREE INFORMATION CARD 
111 

www.americanradiohistory.com

www.americanradiohistory.com


Soft ware 
Sources- 

By Leslie Solomon 
Technical Director 

TRS -80 Battleship. This new and updat- 
ed version of the old game Battleship is avail- 
able for TRS -80 16K Level -II machines. It 

provides one -on -one battle in easy, medium 
or hard modes, with graphic display. $15.98 
from Semi -Sentient Software, Box 683, New 
York, NY 10001 (Tel: 212 -858- 3400). 

6502 Macro Assm /Editor. 'The 6502 
ASSM /TED is written for the PET, Apple -Ill 
and SYM computers, with versions being pre- 
pared for the KIM, OSI, Atari, and Aim sys- 
tems. It is written in assembly language and 
occupies 8K starting at 2000 hex. ASSM/ 
TED provides 27 commands and 22 pseudo 
ops. Features include macro and conditional 
assembly support; macro nesting; extensive 

text editing commands including automatic 
line numbering and string search and re- 
place, tape load /record and append com- 
mands; vectors for interfacing to a disk; free 
format assembler and command source in- 
put; and a source syntax format assembler 
and command source input; and a source 
syntax similar to MOS Technology specs. 
$49.95 (specify PET, Apple or SYM). Carl 
Moser, Software Consultant, 3239 Linda 
Drive, Winston -Salem, NC 27106. 

6800 FORTRAN. Producing relocatable 
object code in Motorola- compatible format, 
this compiler runs under the Smoke Signal 
DOS -68 DOS and is complemented by 
Smoke Signal's Linking Loader. The Fortran 
requires 24K of RAM, has data initialization 
capability, arithmetic and logical IF state- 
ments, and handles sequential access files 
with four files opened at one time. Library 
Fortran subroutines can be built. The integer 
range is from -32,767 to +32,767 and its 
magnitude range is approximately 10 78 

through 1078 with 7.2 decimal digits of preci- 
sion. Price is $99. Smoke Signal Broadcast- 
ing, 31336 Via Colinas, Westlake Village, CA 
91361 (Tel: 213-889-9340). 

8086 BASIC. BASIC -86 is designed to run 
with the 16 -bit 8086 processor, and supports 
all the well -known commerical language fea- 
tures of the other Microsoft BASIC's. It is 
compatible with Microsoft 5.0 for use with the 
8080. It features double -precision arithmetic, 
trace facilities, full PRINT USING, nested IF/ 
THEN /ELSE, error trapping, renumbering 

and edit modes. BASIC -86 also supports 
some new features including WHILE /WEND, 
CHAIN and COMMON statements to link pro- 
grams and share variables, dynamic string 
space allocation, and variable names up to 
40 characters in length. It meets all the quali- 
fications of ANSI subset standard for BASIC. 
It is available in two versions: Extended at 
$350 and Standalone Disk at $600 both for 
Intel SBC 86/12. Microsoft, 10800 NE 8th, 
Suite 819, Bellevue, WA 98004 (Tel: 
206 -455- 8080). 

Apple Statistic Package. This software 
package for the Apple II includes its own 
scientific management system and a battery 
of programs for curve fitting, probability, gen- 
eral statistics, distribution and test statistics. 
It utilizes the high resolution mode of the Ap- 
ple for curve fitting using linear, exponential, 
logarithmic or power relationships. System 
probability elements include analysis for per- 
mutations, combinations, and factorials. Ran- 
dom tables are included, plus a host of distri- 
butions. Requires 32K of RAM and one disk 
$89.95. Charles Mann & Associates, Micro 
Software Div., 7594 San Remo Trail, Yucca 
Valley, CA 92284 (Tel: 714 -365 -9718). 

1802 Graphics. The Super Graphics Con- 
trol Program contains the modifications nec- 
essary to create a full- screen graphics dis- 
play on the TEC, Netronics, VIP or Super Elf 
systems. The program features 31 com- 
mands full function cursor, auto -repeat, de- 
bounce, and tone cursor. The program takes 
between 1024 and 1536 bytes depending on 

CALIFORNIA 
Omega Microcomputers 
Quality Personal- Business Systems 
Apple 11 -Alpha Micro 
3447 Torrance Boulevard 
Torrance, CA 91344 
(213) 370 -1589 

Rainbow Computing 
Complete Apple 11 Line 
9719 Rasceda Blvd. 
Northridge, CA 91324 
(213) 349-5560 

FLORIDA 
Computer Age, Inc. 
Service, Support, Professionalism 
At a Very Affordable Price 
1308 North Federal Highway 
Pompano Beach, FLA 33062 
(305) 946-4999 

Computer Center of The Palm Beaches 
The Microcomputer Specialists 
2827 Exchange Court 
West Palm Beach, FLA 33409 
(305) 689-3233 

Advertisement 

GEORGIA 
Graham Business Computer 
Featuring Full Line Ohio Scientific 
5725 Buford Highway 
Suite 216 
Atlanta, GA 30340 
(404) 457 -8540 

MARYLAND 
Comm. Center Inc. 
Exidy Sorcerer 
Call Toll Free 
Laurel Plaza -Rt. 198 

Laurel, MD 20810 

(800) 638-4486 

MICHIGAN 
Computer Center 
Business Systems /Personal Systems 
28251 Ford Road 

Garden City, MI 48135 
(313) 422-2570 

The Computer Mart 
We Will Not Be Undersold 
560 W. 14 Mile Road 

Clawson, MI 48017 
(313) 288-0040 

NEW JERSEY 
Computer Mart of New Jersey 
The Microcomputer People (R) 
501 Route 27 
Iselin, NJ 08830 
(201) 283 -0600 

OHIO 
Band -Orch, Inc. 
Complete Ohio Scientific Line 
337 East State Street 
Alliance, Ohio 44601 
(216) 821 -2600 

PENNSYLVANIA 
Ripley Computers 
Affordable Computers For 
Business /Churches /Home /Personal 
126 N. Main Street 
Souderton, PA 18964 
(215) 723 -1509 

Dealers: For information about how to have your store listed in THE MICROCOMPUTER MART, please contact: 
POPULAR ELECTRONICS, One Park Ave., New York, N.V. 10016 (212) 725 -3568. 
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FREE S'WTI! 

CATALOG 
Audio -Computers 

Instruments 
Kits & Assembled 

STS 
_J I, C¡OMPU1i`_E_R 

PFD 
,CATALOSaUIfr -' 

Southwest Technical Products Corporation 
219 W. RHAPSODY 

SAN ANTONIO, TEXAS 78216 

CIRCLE NO.66 ON FREE INFORMATION CARD 

I TIP 
Industrial 
30 
Soldering 
Iron 
27W iron with 
long -life element 

Voltage -reducing diode 
prolongs the element 
life. And in the unlikely 
event of failure, ele- 
ment can be replaced 
in minutes. 

Long -life iron -coated tip design (1/8" 
standard) reduces need for filing. 
Lightweight and balanced with clip - 
on hook and "on" indicator light. 
Other tips and safety stand available. 
Ask your electronics parts distributor. 
Production 50 iron, too. 50W iron 
maintains temperature at any setting 
between 200 ° -400 °C with ±2% 
accuracy. 

WAHL CLIPPER CORPORATION 
Sterling, Illinois 61081 (815) 625 -6525 
".Manufacrunn6 Excellence Since 1919" 
CIRCLE NO. 730N FREE INFORMATION CARD 

NOVEMBER 1979 

the resolution selected. The program pro- 
duces an audio -visual error message when 
improper command syntax is detected. The 
listing is 10 pages long and costs $6.50. John 
T. Carter, 36 Grouse Drive, Brentwood, NY 
11717. 

TRS -80 BASIC. Over 70 nontrivial corn - 
mends are added to TRS -80 BASIC using In- 
finite- BASIC. Any combination of these add- 
ed commands can be packaged and loaded 
into any selected memory location to mini- 
mize memory requirements. Complete matrix 
functions added include: matrix read, inverse, 
transpose, identity and simultaneous equa- 
tions; add, subtract or multiply scalars, vec- 
tors or multidimensional arrays; dynamically 
reshape, expand, delete arrays; change ar- 
rays in mid program; copy array elements; 
set arrays to scaler, zero arrays, and move 
arrays; tape array read and write including 
string arrays. Complete string functions add- 
ed include: left and right justify, truncate, ro- 
tate, text justification, string centering, dele- 
tion or insertion of substrings, pack strings, 
convert to upper or lower case; translate 
characters, reverse strings, verify, test num- 
ber of occurrences; masked string search for 
simple or array variables; encrypt or decrypt 
strings; compress /uncompress character 
string arrays to six bits or less per character; 
and a sorting program that can handle 1000 
elements in nine seconds. $49.95. RACET 
Computes, 702 Palmdale, Orange, CA 92665 
(Tel: 714- 637- 5016). 

Software Listings. The following listings 
are available in book form and include all 
working details: CP /68 (M6800) Operating 
System ($34.95) is a disk -based system that 
can be expanded and has a device indepen- 
dent I /O, sequential and random file access, 
dynamic allocation and expansion of files, 
command files, chaining and overlaying of 
user programs, fits in less than 8K and can be 
relocated anywhere in memory and has an 
extended instruction set including 19 6809 - 
type instructions. XA6809 Cross Assembler 
for M6800's ($24.95) is a two -pass macro 
cross assembler that generates relocatable 
and linkable code (uses LINK68). Resident in 
a 6800 machine it can produce 6809 code. It 

produces a listing, a sorted symbol table, a 

cross- reference file and relocatable object 
code. STRUBAL + Compiler ($49.95) is writ- 
ten in 6800 assembler language and is a 

three -pass extensible compiler that provides 
disk -based high -level language for comput- 
ers having at least 24K of RAM. STRUBAL is 
a structured language featuring elements of 
BASIC, PL /M, COBOL and assembly lan- 
guage (requires LINK68). RA6800ML Resi- 
dent Assembler ($24.95) is a two -pass macro 
assembler that generates relocatable and 
linkable object code (requires LINK -&). It pro- 
duces a listing, sorted symbol table, cross 
reference file and relocatable object code. All 
Motorola defined opcodes are recognized. 
LINK68 Linking Loader ($7.95) is a one -pass 
linking loader that allows separately translat- 
ed. relocatable and linkable modules to be 
loaded and linked to form a single executable 
load module. It produces a load map and a 

load module in MIKBUG format, and requires 
only 2K. Hemenway Associates Inc., Tre- 
mont St., Boston, MA 02108. 

TRS -80 DOS. The DOS+ is available in 
both 35- and 40 -track versions and will exe- 
cute all TRS -80 commands. It also works with 

G< 

'. 0 5i 
John Simonton's time - proven 
design provides two envelope 
generators VCA, VCO & VCF in 
a low cost, easy to use package. 

Use alone with its built -in ribbon 
controller or modify to use with guitar, 
electronic piano, polytonic keyboards, etc. 

The perfect introduction to electronic 
music and best of all, the Gnome is only 
$59.95 in easy to assemble kit form. Is it 
any wonder why we've sold thousands? 

rl I Send GNOME MICRO - SYNTHESIZER Kit.' 
(559.95 plus 52.00 postage) 

I GNOME MICRO-SYNTHESIZER 
(Fully Assembled) 6100.00 plus 52 postage 

I I Send FREE CATALOG 
name: 

address: 

city: state: zip: 

BAC/ VISA MC card no. IMA DEPT. 11- P 

t. 1020 W WILSHIRE,OKLAROMA CITY. OK 73116 

CIRCLE NO. 56 ON FREE INFORMATION CARD 

° 

10% OFF 
Radio Shack TRS -Ó0 

and accessories (full warranty) 
All printers below interface to TRS -80 

CENTRONICS 
779 -1, no tractor, list $1245 

779-2 with tractor, List $1350 
$ 949 

1049 
702 -2 with tractor VFU, List $2480 1995 
703 -2 with tractor VFU, List $2975 2395 
730 -1 parallel interface, List $995 895 

T.I. 810 for TRS -80, List $1940 $1735 

NEC Spinwriter for TRS -80, letter - 
quality, 55 cps $2475 

TRS -80 DISK DRIVES 
AS LOW AS $369 

f o Syr 1( uso, New York Pr[( es sllblect to 
change and otters subject to withdrawal without 
node e WRITE FOR FREE CA TALOG 

MiniMicroMart 
1618 James St., Syracuse NY 13203 

(315) 422 -4467 TWX 710- 541 -0431 
CIRCLE NO. 44 ON FREE INFORMATION CARD 
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fMßSTER$3495 

MMIfiMI NM 
I 11-1'E , 
, I 
I name I 
I I 

Iaddro- SS I 
I I 
I state I 
, I 
I '` I 
El = MO M Ell MI IN 

MAD4 THIS COUPON 
AND LL SEND 
YOU THE BEST 
SPEAICER CATALOG 
YOU EVER READ! 
No kidding. Speakerlab's catalog took longer 
to write than some of our competitors have 
been in business. In fact, we created an industry 
by "building great kits so you can afford great 
speakers." Our catalog is an invaluable 

manual of speaker function 
and design. And, it will 

introduce you to the finest 
speaker kits made 

anywhere...with the 
strongest money -back 

guarantee. Find out for 
yourself...FREE. FREE, 

that is. Mail the coupon now. 

4ecikeikib 
ept 11 PE 735N NorthlakeWay 

Seattle, WA 98103 

SOFTWARE (Continued) 
assembler language or high -level languages 
that use DOS routines for character input and 
output. It features a basic reference com- 
mand for variables and numbers, a renumber 
routine, a keyboard debounce routine, a print 
screen option under DOS or BASIC to a line 
printer, copy commands for back up between 
drives, execution of DOS commands from 
BASIC, scrolling and invocation commands, 
a hexdump utility to examine or modify disk or 
memory locations, an editor /assembler with 
disk I/O and cross -reference feature, a dis- 
sembler, a load module for transferring ma- 
chine tapes to disk, storing and retrieving 
Level I programs on disk, a diskdump routine, 
and a DIRCHECK program to test a directory 
and list /display the contents in alphabetical 

order. $99 for 35 -track and $110 for 40 -track 
versions. Microcomputer Technology Inc., 
2080 S. Grand Ave., Santa Ana, CA 92705 
(Tel: 714- 979 -9923). 

TRS -80 Software. Radio Shack has in- 
troduced a new series of programs for busi- 
ness, engineering, educational, laboratory 
and home use (including games). They are 
available for both Level I and Level II ma- 
chines, and on diskette. The programs in- 
clude General Ledger (diskette only), Disk 
Mailing List (diskette only), Cassette Mailing 
List, Inventory Control System (diskette only), 
Statistical Analysis (Level -I only), Double - 
Precision Subroutine (Level -II only), 
Advanced Statistical Analysis (Level -II), 
RS232C Communications Software (Level Il) 

IMPROVE YOUR COST /PERFORMANCE RATIO 3 DB* 
PUT YOUR MONEY WHERE IT REALLY COUNTS, IN QUALITY 

COMPONENTS AND A HIGH PERFORMANCE DESIGN. 

BUY A PHOENIX SYSTEMS KIT. 

FOR SALE: 

PARAMETRIC EQUALIZER KIT 
ANALOG DELAY LINE KIT (MONO) 

(3.75 KHZ @ 40 MS.) (STEREO) 
TAPE NOISE REDUCTION KIT 
BI -FET PREAMP KIT 
BI -FET PA /DISCO MIXER KIT 

SEND FOR SPECS /CATALOG 

PHOENIX SYSTEMS /375 SPRINGHILL ROAD /MONROE, CONN. 06468 

P -94 -S $ 99.00 
P- 1220 -M $ 50.00 

. P- 1220 -S $ 75.00 
P -518 -S $ 59.00 
P- 1130 -PA $ 90.00 

. ___P- 1130 -DM $130.00 

398 FIGURE BASED ON APPROXIMATE DOUBLING OF Dßá (DOLLAR POWER) 
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7400 TTL 7400 TTI. CONO 
7400 .18 74107 .35 

7408 .21 74141 .85 

7410 .18 74155 .80 

7412 .34 74157 .80 

7413 .65 74161 .85 

7416 .32 74165 .85 

7420 .20 74175 .90 

7425 .30 74181 1.35 
7427 .32 74195 .95 

7437 .28 74279 .75 

7438 .28 74367 .75 

7440 

7451 
.18 74393 1.95 

7454 
.18 

.18 

MISC 
74LS00 

TTL 
.40 

7454 .18 74LS03 .35 

17474 .35 74LS09 .55 

7475 .55 74LS20 .40 

7485 .85 74I,S26 .50 

7490 .40 741,527 .45 

7492 .50 74LS74 .99 

7493 .50 74LS122 .55 

7495 .70 74LS157 1.50 

MC1488P LIIV 
DRIVER * 89c MC1489P LINE 
RECEIVER 

2708 450ns AMD. SGS 

1024X8EPRM $ 8.50 

T.I./M.M.I. 4LS241 
74LS24 IN 741S244 
74LS STOCK 741S373 
14LS374 E IR s245 

63011J 
256X4 

PROM 
965 

SOROC 
TERMINAL 

19111 1201 

$759.00 

8212 
P( g 99 H BIT I,O .)RT 

1 8216 
BUS DRIVER 

MISC TT1. CON T 
74E5165 1.65 LM556 .85 

741.5197 .75 LM711N/H .38 

74503 .65 LM720N 2.75 

74505 .65 LM723N .55 

74051 .60 LM725H 3.25 

74S182 .99 1.57339 .95 

LINEAR LM741N/H .35 

LM102H 3.00 LM747N .80 

LM1088 4.50 LM3900 .75 

LM30011 1.25 TRANSISTORS DIODE 

LM301N .35 2N2222A 5/1.00 

LM311N .79 282907A 5/1.00 

LM320T5 1.25 2N3055 .85 

LM320M5 1.25 283904 6/1.00 

LM320T12 1.25 2N3906 6/1.00 

LM320T15 1.25 2N4401 6/1.00 

LM322N 1.75 294403 6/1.00 

1.97323K 5.50 154003 15/1.00 

LM320K5 5.00 154005 12/1.00 

LM340T5 1.25 184007 10/1.00 

L1340T12 1.25 154148 20/1.00 

1.7340115 1.25 1N52378 10/1.00 

I CONCORD 1 

COMPUTER COMPONENTS 
1973 SO. STATE COLLEGE °ANAHEIM, CA. 92806 
Visa- MasterCharge 
Check or M.O. 
No COD 

(714) 937 -0641 
Minimum Order -10.00 
Add 1.00 for Frt. 
Cal.Res. add 6% 

CIRCLE NO. 13 ON FREE INFORMATION CARD 

New From ECI 
Selectric I/O Interface Controller- For IBM 
Selectric I /O typewriters. Uses standard parallel port driver. 
Automatic case control. (Some typewriter modification may 
be required.) Less connectors. With full instructions. 

$289.00 
Cassette to Parallel Converter- Use with Selectric 
I /O interface to run a typewriter or other parallel device 
from your cassette output. Works with T -BUG or similar 
monitor program. Software listing supplied. $69.95 

AGC Box - Set level and forget it. Tape levels 
automatically corrected. Includes tape deck control switch 
and data indicator. 529.95 

I.C. Tester - Tests most common 7400 and 4000 type 
I.C.'s. Convenient bench -top module. 5199.95 

Universal PROM Programmer- Bench -top unit 
programs most PROM types with single switch setting. 

5990.00 
Will accept: Master Charge, Visa or COD 

ECI 
ELECTRO CONTROLS,INC. 
6951 Southgate. San Diego. CA 92119 

CIRCLE NO. 25 0N FREE INFORMATION CARD 
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for use with phone interface, Real Estate 
(Level II), Level -I BASIC Course, Math 1, Al- 
gebra 1, Level -II BASIC Course, Other pro- 
grams include Editor /Assembler, T -Bug 
Monitor, Level -II Line Renumber. Games in- 
clude Blackjack /Backgammon, Quick Wat- 
son, Microchess with three levels of play, Mi- 
cro Music, Micro Movie and Micro Marquee. 
Available at Radio Shack stores and dealers. 

STRING Bit. This is a collection of FOR- 
TRAN character string handling routines, in- 
cluding a library of custom routines that can 
be user expanded. It is ideally suited for 
FORTRAN applications requiring command 
identification, parsing and interpretation, edit- 
ing, character string file management, inquiry 
systems and report preparation. It includes 
source code for all libraries and programs, in 
FORTRAN, and is distributed on 5" or 8" 
CP /M compatible soft -sectored diskette for 
$45. Key Bits, Inc., Box 592263, Miami FI 

33159. 

General Ledger. Features ECOSOFT's 
new Skip Sequential file structure that per- 
forms disk write operations with the speed of 
random access files, but is not limited to fixed 
file lengths. This results in increased speed 
and conservation of disk space. The 75K 
General Ledger package is divided into 18 
sub -programs so that hardware requirements 
are reduced to 12K of user memory, one disk 
drive and optional printer. Uses North Star 
Release 4 DOS and BASIC, single or double 
density. $99.95. ECOSOFT, POB 68602, In- 
dianapolis, IN 46268. 

Software Catalog. A catalog of dozens of 
games and business programs for the 
TRS -80, PET, and APPLE -II, including 
TRS -80 PILOT, and a number of general utili- 
ty programs is available from Mad Hatter 
Software, 900 Salem Rd., Dracut MA, 01826 
(Tel: 617- 682 -8131). 

6502 System Software. The CRS -DOS 
for the 6502 includes a general purpose mon- 
itor, routines for handling parallel and serial 
I /O, cassette tape file handling, and floppy 
disk processing routines. Routines include 
assembler, BASIC (optional), copy disk files, 
and HELP that produces a list of all com- 
mands on the console. The user can program 
his own routines or add specialized com- 
mands to the list. Another feature is that the 
user has access to all features of the comput- 
er system including pages zero and one 
(stack) and all interrupt processing. The 
CRS -DOS can process sequential, indexed, 
indexed sequential, program load or data 
files. It can be used with an optional Editor/ 
Assembler. $125. CGRS Microtech, POB 
368, Southhampton, PA 18966 (Tel: 
215 -757 -0284). 

TRS -80 Stuff. Several machine -language 
games are now available. These include 
ZCHESS providing seven levels of difficulty 
and six moves "look ahead" for $17.95; 
BACK -40 a backgammon game that also per- 
mits doubling for $14.95; and DR. CHIPS a 
program based on the famous ELIZA pro- 
gram for $14.95. The Software Association, 
P.O. Box 58365, Houston, TX 77058. 

L 

Exclusive Sheldahl 
(SWITCH ® kits 

With scissors, modify the 
.030 thick, non- tactile panel 
into water /dust resistant 
switching module. Kit in- 
cludes design guidelines, 
instructions, Sheldahl 
membrane switching 
panel, flexcircuit connec- 
tor, press -on nomencla- 
ture and RFQ checklist. 
Production quantities cost 
less. Pressure sensitive back. 
9 key kit (1x9) 

$9.00 
16 key kit (4x4) 

$10.00 

Lïll 

Please send me 16 key kit(s) short to ground 
at $10.00 each. crosspoint 

9 key kit(s) short to ground 
at $9.00 each. crosspoint 

I enclose a check or money order for my FLEXSWITCH kit order. 
Name 

_ Title 
Company 
Address 
City State Zip 

Mail to: 

Sheldahl 
Sheldahl 
Products Division 
P.O. Box 170, Northfield, MN 55057 

J 
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For more 
information 
on 

advertised 
products, 
equipment 
tested, etc., 
circle 

appropriate 
number 
on 

postpaid 
Free 

Information 
Card. 

An Introduction to 
Microcomputers: 

Volume 0 - The Beginner's Book 
by Adam Osborne 
This is a book for the complete 
beginner in the field of microcom- 
puters. The Beginner's Book de- 
scribes the component parts of a 
microcomputer system, and relates 
them to the world of the individual 
computer hobbyist. It introduces 
basic microcomputer terminology 
and discusses the general concepts 
behind microcomputer functioning 
(which will prepare you for the next 
book in the series, Volume 1). 

AN INTRODUCTION 
TD MICROCOMPUTER, 

VOLUME 0 
E BEGINNERS BOO 

AN IPTRODUCTION 
0 MICROCOMPUTERS 

Volume 1- Basic Concepts 
by Adam Osborne 

Long our best -seller, Basic Concepts 
presents a framework of ideas con- 
cerning the design and use of 
microcomputers. It leads the reader 
from elementary logic and simple 
binary arithmetic through concepts 
that are characteristic of all 
microcomputers. It tells how to take 
ideas and create final products from 
them through the use of microcom- 
puters. All aspects of microcom- 
puters are covered. 

Order Form 
Title Qty Price Amt 

Vol. 0 Beginner's Book $7.95 

Vol. 1 Basic Concepts $9.50 

Calif. residents tas 

Shipping 

TOTAL 
Calif. residents tax 

6 1/2% BART, 6% others 
Shipping - allow 4 weeks 

45c per book USA, $4.00 foreign 

Name. 

Address. 

City:_ State 
Zip: Phone 

rfOSBORNE /McGraw -Hill, Inc. 
630 Bancroft Way, Dept. A7 
Berkeley, CA 94710 

For faster shipment or credit card, phone 
(415) 548 -2805 
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Electronics Library 

BASIC. SECOND EDITION 
by Robert L Albrecht. Leroy Finkel. 

and Jerald R. Brown 
This self- teaching guide is written in pro- 

grammed instruction format and is intended 
for people without experience in computer 
programming. Although it would be helpful to 
have access to a computer for programming 
exercises. the examples and sample print- 
outs relate concepts in an understandable 
manner. The first 84 pages of the book are 
more or less an introduction to the BASIC 
language and serve to acquaint the reader 
with fundamental procedures. Other chapters 
of the book cover such subjects as decision 
making, loops, functions. single- and double - 
subscripted variables, subroutines, string 
variables. and files A final self -test is provid- 
ed so the reader can verify his understanding 

11,6 

jp.-- 
Get one of these albums free -. 

when you buy 3 Maxell UD-XL cassettes. 

Anyone who appreciates 
great music is sure to 
appreciate these special 
recordings. 

Each contains selected 
cuts performed by some of 
the world's greatest jazz, 
rock and classical 
musicians. And 
each has 
been 
specially 
selected under 
our supervision 
to bring out the 

most in your equipment. 
All you have to do to get 

one free is buy 3 UD -XL 190 
or 3 UD -XL II 90 cassettes. 

That way, you'll not only 
be getting some great tape, 

you'll also be getting 
some great 

music to 
listen to. 

,1 Offer good 
at participat- 
ing dealers 
while supplies 
last 

maxelIIIIIIIIIIIII I I IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
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of the subject matter and concepts covered. 
The programmed instruction format is a good 
one, and it is ideal for self- teaching courses. 
A few diagrams and numerous sample print- 
outs and programs help the reader under- 
stand the lessons covered. Published by 
John Wiley & Sons. Inc.. 605 Third Ave.. New 
York. NY 10016. 325 pages. $4.95 soft cover. 

ADDBOOK ONE, EXPERIMENTS IN 

DIGITAL AND ANALOG ELECTRONICS 

by Howard V Malmstadt. Christie G. Enke. 
and Stanley R Crouch 

This workbook is part of a self- teaching 
course that presents a program of tutorials 
and experiments designed to provide the 
reader with a working knowledge of analog 
and digital electronics. (Experiments are de- 
signed for breadboarding on the publisher's 
ADD 8000 analog /digital designer.) Four pre- 
liminary sections explain operation of the 
ADD. digital multimeter. oscilloscope. and 
power supplies. The ten following units con- 
tain tutorial material. experiments, new ter- 
minology. suggested reading. and many 
schematics and diagrams. Subject matter 
covered includes analog and digital signal 
measurement. operational amplifiers, pro- 
grammable analog switching. voltage to fre- 
quency DVM's, digital logic gates. digital 
counters and registers. A/D and D/A conver- 
sion. and anlog and digital dala acquisition 
systems. Data sheets for all ICs used in the 
experiments appear in the book's appen- 
dices. Published by E & L Instruments. Inc.. 
61 First St.. Derby. CT 06418. 292 pages. 
$17.00 soff cover. 

AMATEUR TELEVISION 
IN A NUTSHELL 

by Henry Ruh. WB9WWM. and friends 
Those interested in setting up their own ama- 
teur fast -scan television stations will find 
much valuable information in this book. Writ- 
ten by the Publisher of Amateur Television 
Magazine, the book also contains a number 
of construction and set -up articles contribut- 
ed by active ATV'ers. The work features an 
easily understood explanation of video com- 
munications. construction projects for a com- 
plete ATV station (employing current, solid - 
state designs), directories of ATV operators. 
repeaters. and equipment manufacturers, 
and tips on selecting gear. Special operating 
aids include an ATV log, camera alignment, 
video signal. and signal reporting charts. The 
book contains many schematics. photo- 
graphs, and diagrams. Published by Amateur 
Television Magazine, Box 1347. Blooming- 
ton. IN 47401. 72 pages (81 11"). $5.00 
soft cover. 

POPULAR ELECTRONICS 
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PROJECT 
OF 111E 
MONTH 
BY FORREST M. MIMS 

CMOS 

TONE SEQUENCER 

TONE sequencers can be used to 
generate electronic music, as toys, 

annunciators, or warning alarms, and in 
remote signalling. The sequencer shown 
in Fig. 1 requires only three CMOS chips 
to provide a sequence of up to ten in- 
dividually programmable tones. 

In operation, two of the inverters in a 
74C04 are cross -coupled to form an 
astable multivibrator that generates clock 
pulses for a 74C192 BCD counter. The 
rate at which clock pulses are delivered 
to the counter is determined by the val- 
ues of R1 and Cl. 

9 V Voo) 
A 

J 
lt 

7 

/3 

C/ 
3.5/2P 

/O 

/2 

NG 

NC 

// 
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9 
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11111- 
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uv 

lected in sequence as the 74C192 counts 
incoming pulses, and this steps the fre- 
quency of the tone generator through the 
range of tones determined by the in- 
dividual resistors. 

The 74C192 is a BCD counter 
(0000 -1001) with a 4 -bit output word. Be- 
cause the 4051 accepts a 3 -bit address, 
the highest -order bit from the counter is 
ignored. (This is why pin 7 of the 74C912 
is not connected.) The net result is that 
the sequencer repeats the two lowest or- 
der tones (addresses 000 and 001) once 
each cycle when the full counter output is 
1000 and 1001. If a full 4 -bit counter such 
as the 74C193 is used, no repetition oc- 
curs because the counter will present all 
eight address combinations to the 4051 
twice during each 16 -step sequence. 

The circuit's tone generator can drive a 
small, high- impedance earphone direct- 
ly. For more volume, connect the circuit 
to a small speaker using a driver transis- 
tor or unused inverter as shown in Fig. 2. 
Alternatively, connect the circuit to a 

small amplifier through C3 and R10 as 
shown in Fig. 1. 

When the value of C2 is 0.1 µF, the 
frequency of the tone generator ranges 
from 34 to 6500 Hz for a resistance range 
between pins 5 and 9 of the 74C04 of 

yos/ 
7 

6 

C. C. 

0 
8 

8 

The tone generator is made from two 
of the remaining inverters in the 74C04. 
Its frequency is determined by C2 and 
the effective resistance between pins 5 
and 9. This resistance is provided by one 
of the eight resistors (R2 through R9) 
connected to the outputs of the 4051 
analog multiplexer /demultiplexer. At any 
given instant, only one resistor is select- 
ed by the 4051 in response to the ad- 
dress applied to its inputs. This resistor is 
automatically connected between pins 5 

and 9 of the 74C04. The resistors are se- 

R 

-8 
6 7 

OUTPUT FREQUENCY 
VS. RESISTANCE 

Resistance 
(ohms) 

Tone frequency 
(Hz) 

470 6,481 
680 5,201 

1,000 3,937 
1,500 3,081 
2,200 2,320 
3,300 1,792 
4,700 1,192 
6,800 938 

10,000 629 
15,000 441 
22,000 330 
33,000 226 
47,000 160 
68,000 110 

100,000 70 
150,000 52 
220,000 34 

the clock rate by adjusting RI. When a 
tone is heard, quickly disable the clock by 
shorting Cl with a short jumper wire. 
Then rotate the shaft of the potentiome- 
ter until the desired tone is heard. Re- 
move the pot, measure its resistance and 

Fig. 1. This circuit 
requires only three 
CMOS chips to 
provide a sequence of 
up to ten 
in 1 'ici+4ullll 
program rouble 
tones. 

7 

ca. 
/"F 

C3 
. /p.F 

1 

/o R//0,t 

TO 
AMPUF/ER 

220,000 to 470 ohms. The output fre- 
quencies I measured for a selection of 
standard resistance values are shown in 
the table above. 

These measurements are plotted in 

Fig. 3 on a log -log graph to help you se- 
lect the resistance values for tones not 
listed in the table. 

If you prefer to select the tones experi- 
mentally, connect a 100,000 -ohm poten- 
tiometer between pin 13 of the 4051 and 
pin 5 of the 74C04. Leave the remaining 
4051 outputs unconnected. Slow down 

record the value next to R2 on a notepad 
which lists component designations R2 
through R9. 

Next, connect the pot between pin 14 
of the 4051 and pin 5 of the 74C04 to se- 
lect the resistance of R3. Continue this 
procedure until the values of all eight re- 
sistors have been selected. Then install 
fixed resistors having resistances close 
to the measured values. 

Modifying the Circuit. This project is 
ideal for experimenters because it is eas- 
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Fig. 2. Two simple ways to add a small speaker to sequencer. 

ily modified. The simplest modification is 
to replace R2 through R9 with trimmer re- 
sistors to permit the tone frequencies to 
be easily changed. For higher tone fre- 
quencies, reduce C2 to 0.01 p,F. 

Adding a Second Clock. Referring to 
Fig. 1, note that there are two unused in- 
verters in the 74C04. Normally, the in- 
puts of the unused inverters and the un- 
used data inputs of the 74C192 must be 
tied to ground or VDD since these are 
CMOS chips. 

These two gates can, however, be 
used to make a second clock circuit 
which is connected to the DOWN input of 
the 74C192. Use a 3.3 -µF timing capaci- 
tor and a 1- megohm potentiometer for 
the timing resistor. Disconnect pin 4 of 
the 74C192 from VDD and reconnect it to 
the output of the second clock. This dual 
UP-DOWN clock arrangement will liven up 
the otherwise predictable tone sequence. 

Single Sequence Operation. It's 
possible to modify the circuit to emit a 
single sequence of seven tones each 
time a switch is toggled. 

Referring to Fig. 1, here's how the cir- 
cuit is modified: 

1. Connect pins 1, 9, 10 and 15 of the 
74C192 to VDD instead of ground. 

2. Disconnect pin 11 of the 74C04 
from ground and connect it to pin 7 of the 
74C192. 

3. Disconnect pin 11 of the 74C192 
from VDD and connect it to pin 10 of the 
74C04. 

4. Disconnect pin 14 of the 74C192 
from ground and connect it to the pole of 
a spdt switch. Connect one position of 
the switch to VDD and the other to 
ground. 

5. Remove R9 from the circuit (unless 
you want a continuous output tone while 
the circuit is in standby condition awaiting 
the switch to be toggled). 

To operate the circuit, throw the switch 
so that its pole is grounded. Then throw 
the switch so the center pole is connect- 
ed to VDD. The speaker will emit a steady 
tone indicating the 74C192 is cleared to 
address 0000 and R2 is connected to the 
tone generator. When the switch is 
thrown once more, the complete tone se- 
quence will be generated. After the sev- 
enth note, the counter will inhibit itself 
(can you figure out why ?) and the circuit 
will be ready for another tone cycle to be 
initiated. 

/00 R2 TNROLIGH R? (OHMS) 
Fig. i. Tone frequency versus resistance of R2 to R9. 
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SOLAR 
Dual Time 

Alarm 
Chronograph 

With 3 -year rechargeable 
1 battery, full 12 -hour 
precision stopwatch, 24- 
hour alarm...all at an 
affordable price! 

Featuring: 
Famous Quartz Accuracy 
Dual Time Zone 
3 Year Rechargeable Battery 

Lowest priced Solar Electronic Calendar 

Powered Alarm Full Chronograph With 1 10 

Chronograph ever Second Precision 

offered $4995 Night Light For Evening 
Continuous Liquid Display 

Viewing 

Now, we have combined all the features of our best selling 
Dual Time Alarm Chronograph with an outstanding new fea- 
ture -SOLAR POWER! A combination that Seiko or Citizen 
can't match. even at $200 00 more 

Check the value you get for $49.95 

Powerful Solar Recharger -Fully recharges itself even in 

artificial light Power that is guaranteed for three full years 
with life expectancy of many more You can forget trouble- 
some battery changes! 
Dual Time -Set this world traveller for your home time 
and the time of any other city in the world at the touch o 

a button. An easily read flag tells you which time you're 
viewing. 
Shows hour, minute, and day 
of the week in both time 
zones, plus running seconds 
or date 

11_IIi 
,iIMoLLWf SAL p. ^, 

24 Hour Alarm -Loud alarm can be preset for any minute 
of the day or night. Constantly read indicator lets you know 
when the alarm is set 
Full Chronograph -With 1 10 second precision. add time 
and split time Add time lets you time everything from a 

telephone call to a trip . up to 12 full hours. Split time 
stops the timing so you can note the interim for lap time. 

Automatically resumes original 
timing after a few seconds. 
Shown 12 hrs. 59minutes. 
59.8 seconds 

I I_ I r n 
II= I Inn 

0 1 2 3 4 5 6 7 17 9 

Flashback Feature -Lets you go from chronograph time 
to regular time and back again . without losing elapsed 
time on chronograph. 
Quartz Accuracy -To - 5 seconds a month. 

Continuously Shows: 
Hours. Minutes. Seconds - Or, date can replace 
seconds if you choose 
Day -Of -Week Flag 

AM /PM Indicator 
Water Resistant Credibility-Our watch is splash -proof 
It resists splashes and spills. Don't be misled by claims of 
water resistance. No Alarm Chronograph on the market to- 
day meets the recognized three atmospheres test (90 ft. 
of water). 
Beautiful Styling -With bold new case design featuring 
extra large mode buttons for easier setting Available with 
handsome stainless steel bracelet with snap fastener 
guaranteed to fit comfortably. 
Duality Gold Plating - Optional Goldtone model now 
available with long lasting 5 micron gold plating. 

Easy to order. Call our Toll Free Number below or fill in the 
convenient order form. 15 day return option if not comple- 
tely satisfied. Three -year warranty on rechargeable solar 
battery. One year factory warranty on watch. Comes to you 
in an attractive gift box Order yours today! 

I I I ir II I I IC i 

f1EDJA G1ARKETJFG, J11E . 
10155 -9 Plano Rd. Dallas. TX 75238 

I 
Yes please send me Solar Dual Time Alarm 

Chronograph(s) at $49.95 each, plus $2 50 postage and 

handling. Texas residents add 5% tax 

r Silvertone :, r Goldtone $59 95 

Name 
Address 
City 
State Zip 

L Check or Money Order enclosed 

Charge to'. r,--; Master Charge Expires 

Visa 

Account # 
Signature 

ORDER TOLL FREE 1- 800 -527 -7066 
In Texas Call 1- 214 -349 -3120 ",9 

9I 
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PQlY GIANT INFLATION FIGHTIN MONEY SAVIN' 

PAK/ "PRE HOLIDAY" SPECIALS 
BURROUGHS 

CONSTANT VOLTAGE 
5- 12 -24V TRANSFORMER 

With Resonant 2.Smf 14 880VAC Oil Input 
Constant Voltage Capacitor 

The beet overall power supply transformer we've ever carried! 
Input 86 to 254 VRMS 60hz. Output. 5 VD(' c0 24A Cont. 129A 

12 VDC rp 11A 114A max.,, and 24 VDC +L IIA, 114A 
Ideal for multiple voltage computer systems! Size. 4" x 

.1 
.x 

x 31/2" Stack 
-- 

1-7/8" thick a 4" x 3,1/8" Mtg, centers 4" x 
2'-" Wt. 6 lbs. With diagram & data eheete 
Cat. No. 92CÚ5551 

only $ 2 895 3 ELEMENT 
120 VAC 
HOTPLATE 

2 for $5 
This Top Quality. Multi, Purpose Hotplate features, 
Built In Thermostat, Neon "Red" AC Indicator Lamp, 
and 18" Textured Glass Surface for even heat dis- tribution Generates up to 150` C. 120 watts Use for 
photographic applications, laboratory work. aquarium 
heater, plants, etc. Size. 10.3/8" x 5.3,5" x 18 ", At I 

lb 2 oz Cat. No. 92CUS723 

"CRIMP -ON" PL-259 
COAX PLUG 4 for $1.29 

Cat. No. 92C115696 

Quick. Easy plier crimping m, -\ 
Soldering' Strop insulation 
squeeze. Mates to SO,239. For u, 

"TIE -PIN" 
CONDENSER MIKE 
It little giant in .ound 

oonintv Metal encased. 
,dire' ne/ Frequency 

response f l t a Hz es t 

pin lapel 
ep 

Cat ohm imps 
dance . 1.5 \'D(' cat. No. a73o $2.50 

1N4000 Epoxy Rectifiers 
CM No 
2377 
23711 
2379 
2380 
2351 
2162 
2163 

Type Volts 
144001 SO 
1114002 100 
104003 200 
104004 00 
1114005 600 
104006 600 
104007 1000 

Sole 
101or S 75 
10 for 85 
10 for 95 
10 for 1 19 
lO for t 39 
10 for 49 
10 for 1 59 

MINI LECTROS 
MED. VOLTS LEADS SALE 

2S IS Axial .14 
25 25 Axial .17 
SO 15 Axial 17 
50 25 Axial 19 
SO 100 Axial 21 
100 15 Aai.) 23 
100 SO Axial .35 
220 25 P C. .32 
300 25 P c. .33 
S00 15 P.C. .33 
500 25 P.C. .3e 
1000 IS P .55 
3000 25 1x1.1 .59 

Order by 

Cat. No. 

92CÚ5718 
and Sawn 

ULTRASONIC 
TRANSDUCER 

$298 
Perfect for dozen, of projects, including remote con, 
trol devices, alarms, etc. Senda and Receives' 
d te ." deep with ,tandard RCA type phono 
Jack Wt. 2 oz. Cat. No. 92CU5375 

When .eleC..IWTS use 

HOW TO cat tS9 
ord 

number, ty9 no., the 

ORDER oma. lt^ u da i g from moh . 

FOREIGN AND 
CANADIAN 

CANADIANS ADD S5.00 (U. S. Funds) 

FOREIGN ADD $10.00 
EXCESS WILL BE RETURNED 

We 
accept /.. 

Alr 
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14.88) STEREO CASSETTE 
DECK 0 

Top shelf mechanisms at this bargain basement price! Features 
include: Top Load Design, Pushbutton Operation, Tape Monitor- 
ing Window, and individual keys for: Stop /Eject, Play, Record, 
Locking Fast Forward, Locking Rewind, and Pause. Complete 
with, 12 VDC belt -drive motor, stereo play /record and erase 
heads, ,witches and solenoid. Device boast, rugged metal c 

struction with black plastic tape compartment and key, with 
brushed aluminum pads. Sian'. 7.1/8" a 5.1/4" x 36/8". Wt: 21óe. 
12 oz. 
Cat. No. 92CUS981 

5 WATT MONO AMPLIFIER 
These popular, multi -purpose unite require 12 VDC to produce 
4 5 W RMS. 15 W max., into 4 ohms from 2040 Khz. THD:0.8% 
2W ed 1 Khz. Other feature. include, heatsinked SGS /ATES 
TBA -641B amp chip, concentricly mounted ON /OFF -VOL and 
TONE control., and dual source input capability. Si.: 2.1/8 a 41/2 

x1 Wt 4 or w/hookup eheet. 

Cat. No. 92CUS891 $4.88 each 2 for $8.00 

FRAME FILM 
STRIP PROJECTOR 

WITH CASE 

35mm 
Worth Over 

A100 

High quality ELBA "VIP' 35mm protector Bete 
feature: 115 VAC 60 he. AC motor, remote pu.hbut 
ton control, Eta advance the film strip and wind it on 
lower spindle, and Sylvania type CAR 150W lamp 
Unit comea in an attractive granular finish Sam 
soni to carrying case Case has 10 x 121/2" rear pro 
faction screen built into the cover, along with AI' 
sockets & extention cord, and polyfoam insulation 
which is cut out to fit the projector in transit. Size 
181/2 x 15'-: x 41/2" Wt. 13 lb,. 4 oz. With instructions 
Cal Ne. 9=0 5884 

NEW 
12 VOLT 
ROTARY SOLENOID 

$4095 

Oar Similar to Ledeo model 1E, combenes SPST, SPIT, & DP3T in a 

71 single device. Interior shaft rotates 360° in 12 " tepi" Unit 

3 for witches 1 "step" when 12V .urge is applied Rated: 12 VDC A 
1.25A, only 1.3/6" idie.l 2.3/8 ". Metal encased. Color'coded 

EACH $ 1 1.00 
wires extend from front. Uses standard rotary contact wafer 
s e, W t oz With 

No. 
epees. 

Gt. No. 112C1.18052 CU 26o52 

O HY - GAIN BAND T MIKES 

Only OS 
Take one hand command of your mobile or been rig 

5 
with Fly-Gain', One Arm Bandit Mike. ON /OFF, 
VOLUME, SQUELCH, CHANNEL SELECTOR, 
SPEAKER, and DIGITAL DISPLAY are all ve 
ntently located where your fingers do the talking 
Comes with 6 ft. multiconductor. colocoded, coiled 
cable, Iseparatel for easy integration into any type of 
rig. Size: 41/2" 9 21/2" a 11/2". Wt. 9 oz. No. 92CUSa9e 

HY GAIN 
LED CLOCK KITS 
Panel or case design 3 PC set 

Kit consists 01 e :f pc net trenalor mer I u 

witches -oma- board. and a National MA1012.12A dig tel clock 
module with all ports and IC chip mounted on a 3" a 1 3/8" G10 
pc hoard. The RED filtered module measures 3" x 3/4 ' x 3/16 ". 
The PC board -module is mounted in a bakelite frame 3 /8" x 1 3' 
4" x 1/8" with 2 holes for easy panel mounting t3' y" on centers, Cat No. 92CUe2 

40 CHANNEL CB ON A 
BOARD 

.,,.a, 
.IIS¡f 1 0/,p.,, \.,1 

en 
p'yyV ITN 

.4 # {r N)9S`ITEM 

Poly Paks buys up factory close -out from Hy Gain 
e o you gain! Boards have: Heatatnked 9 Watt Amp 
Chip, RF and Mod. Transistors, and Motorola MC 
series PLL. May be used for 10 meter conversion, (see 
continuing soma "CB to 19" in 73 magazine) . The 
parts alone make it an offer you can't refuse Wt 9 ea. 
Cat. No. 92CU5554 

' 

c.t./ 
92CUSU5 

PARALLEL 
ENTRY 
DIGITAL 
PRINTER 
$995 

Now Only 
These unique printers feature precision Swiss con, 
ntruction. 18 key columns are divided into 16 for 
numerals, and 2 for alphabetical and trig figures, and 
mathematical functions. Each wheel is 12 position. 
Utilize, 2.75" wide adding machine tape, and dual 
color ribbon Printing technique parallel preaurr 
printing. multiple copies. Print Rate- 3 lines per 
second Operating voltage. 22 to 28 VDC. Comes in 
original packing w!roll of tope. Size. 6.1/2" x 3.1/8" x 

5.3/8" Wt 7 Ihn 

CIRCLE NO. 62 ON FREE INFORMATION CARD 

STEREO 
AM -FM- 

MPX 
TUNER/ 

AMPLIFIER 
Slide volume, 
bass, treble. 

balance controls! 
2 a 4 speaker 

systems. 

`39 
9S 

Cat. No. 
Q2CU 

007 

)p 

f 

LEDs: LEDS: LEI 'S: 
Your Choice 2Ofor $2.49 
CAL No. Type 
1798 MICRO TOPNAT RED 
1602 MICRO SINGLE PIN RED 
1945 MICRO YELLOW 
2135 JUMBO RED 
2136 JUMBO TAPER RED 
2137 MICRO RED 
1944 Tumbo Yellow 
2138 Jumbo Green 

i 

"INCHER" READOUT 
only l'o c r o o n et 0.8" of an inch. 

$i 
l'ONIMOS CATHODE. direct 
replacement for Litronics 747. 
Left decimal 5V El 8 mils per 
segment. Red. 

each Cat. No. 92CÚ3327 

2000 DEGREE SOLAR 
FURNACE Only $595 
Giant Fresno' Flat Magnifying Lense 

at a different! IC. Me'e. 
extend 

like a 

from the center 
it's toe! A 

. of lee acti l gaga extend the ve to the 
edges 

waves 
lane, acing like a giant co! Each groove bends the 

light 
Lightweight, 

wee that hie it, e. and like a conventional lens 
Lightweight, hesun'sive. and extremely short focal elm 
Io framteacue tenergy win [hafrabl Loasoda swatch 
wooden (name! Focus the nun on any 

Sloe 
am" 

square, 
object and wash 

It tvnol into within seconds' Si 15300 3/92" thick. 
OVlaelly perfect. Wt. 1 Ib. Gt. Me. MU.. 

"SKINNY- TRIMS" 
POTENTIOMETERS 
3/5" square' Single turn style Screw' 
driver adtust 201. tolerance. 0.5 
Watt ratings, cermet construction. PC 
leads. ORDER BT CAT. NO. AND VALUE 

6 for TYPO-53 
SINGLE TURN FLAT 

10 100 15 SK 255 2006 
20 200 25 106 50K 5001( 

Cat, No. 92CÚ3966 50 500 2.55 205 1001([ M. 

LED 
WATCH GUTS 

Cat No. 

920051/50 $1 
49 
3 for 33 Man', 

Cet. No 92CUSIIla 

M 
: POLY PAKS ®;f 

P.O. BOX 942 -E11 
SO. LYNNFIELD, MA 01940 j Terms: Add Postage 

Phone. 16171 Rated: Net 30 Z45 N2H Retail: 16 -111 Del (`armine St. :MINIMUM ORDER: $8 Wakefield, MA r 
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P.O. . Box 4430C Santa Clara, CA 95054 
For will call only:(408) 988 -1640 

2322 Walsh Ave. 
Same day shipment. First line parts only. 
Factory tested. Guaranteed money back 
Quality IC's and other components at fac- 

tory prices. 

INTEGRATED CIRCUITS 

ATTENTION ELF OWNERS 
ANNOUNCING QUEST SUPER BASIC 

At last a Full Size Basic for 1802 systems. A 

complete function Basic including two dimen- 
sional arrays, string variables, floating point, 
arithmetic and 32 bit signed integer arithmetic 
(10 digit accuracy) with I/O routines. Easily adap- 
table on most 1802 systems. Requires 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. 

Super Basic on Cassette S40.00 

RCA Cosmac 

Tiny Basic Source now available $19.00 

S -100 Slot Expansion. Add 3 more S -100 slots to 
your Super Expansion Board or use as a 4 slot 
S -100 Mother Board. Without connectors $9.95. 
Coming Soon: Assembler and Editor, EH II 

Adapter Board. High resolution alpha/numerics 
with color graphics expandable up to 256 x 192 
resolution for less than $100. Economical ver- 
sions for other popular 1802 systems also. 

16K Dynamic RAM board expandable to 32K for 
less than $150. 

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, run, 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 Elf for so little money. The Super board displays provide output and optional high 
Elf 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 Ouest 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.instn3c- 
Keyboards, video character generation, etc. lion 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. 

address displays, Power Supply; Audio Amplifier Many schools and universities are using the 
and Speaker; Fully socketed for all IC's; Real cost Super Etf as a course of study. OEM's use it for 
of in warranty repairs: Full documentation. training and research and development. 

The Super Elf includes a ROM monitor for pro- 
gram loading, editing and execution with SINGLE 
STEP for program debugging which is not in- 
cluded in others at the same price. With SINGLE 
STEP you can see the microprocessor chip opera- 
ting with the unique Ouest address and data bus 
displays before, during and after executing in- 
structions. Also, CPU mode and instruction cycle 
are decoded and displayed on 8 LED indicators. 

An RCA 1861 video graphics chip allows you to 
connect to your own TV with an inexpensive video 
modulator to do graphics and games. There is a 

speaker system included for writing your own 
music or using many music programs already 
written. The speaker amplifier may also be used 
to drive relays for control purposes. 

Remember, other computers only offer Super Elf 
features at additional cost or not at all. Compare 
before you buy. Super EH Kit $106.95, High 
address option $8.95, Low address option 
$9.95. Custom Cabinet with drilled and labelled 
plexiglass front panel $24.95. Expansion Cabinet 
with room for 4 S -100 boards $41.00. NiCad 
Battery Memory Saver Kit $5.95. All kits and 
options also completely assembled and tested. 

Ouestdata, a 12 page monthly software publica- 
tion for 1802 computer users is available by sub- 
scription for $12.00 per year. 

Tiny Basic Cassette $10.00, on ROM $38.00, 
original Elf kit board $14.95. 1802 software; 
Moews Video Graphics $3.50. Games and Music 
$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 built -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 Elf. The board includes slots 
for up to 6K of EPROM (2708, 2758, 2716 or TI 

2716) and is fully 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 Quest. 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 
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 it you 
need more memory there are two S -100 slots for 
static RAM or video boards. A Godbout 8K RAM 
board is available for $135.00. Also a 1K Super 
Morino( 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, 
TTY 20 ma I/F $1.95, S -100 $4.50. A 50 pin 
connector set with ribbon cable is available at 

$12.50 for easy connection between the Super 
Elf and the Super Expansion Board. 

The Power Supply Kit for the Super Expansion 
Board is a 5 amp supply with multiple positive and 
negative voltages $29.95. Add $4.00 for shipping. 
Prepunched frame $7.50. Case $10.00. Add $1.50 
for shipping. 

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. Woodgrain case 510.00. 

60 Hz Crystal Time Base Kit $4.40 
Converts digital clocks from AC line frequency 
to crystal time base. Outstanding accuracy. Kit 
includes: PC board. IC, crystal, resistors, ca- 
pacitors and trimmer. 

1400111 
74009 
7402N 17 

74049 t9 

74096 23 

11109 11 

71z4N 63 

121Ñ I 99 

74309 20 
'4429 50 
74459 69 
74179 60 
74489 69 
74509 11 

749 29 
'4759 49 
'4859 86 
'4899 2 00 
-4904 43 

4929 43 
'1939 43 
14956 69 

'4107Ñ 2i 
'4121N 34 
:'236 59 
"SN 39 

154 69 
95 

'N 69 
4.549 100 

'41579 69 
14,61% 87 

-4162N 87 
'41639 87 

141749 96 
141759 90 

1909 1 IS 

;11929 87 
741939 05 
742211 , 55 
142989 , 65 
'4365N 66 

'43669 66 
:4367% 66 

745900 TEL 
7415009 35 
745029 35 
1415049 35 
7415059 35 
7415066 35 
]4L5109 35 
1415139 40 
7415149 90 
7416209 35 

7415229 35 
7415189 41 

7415309 25 
745339 39 

7415389 30 

7415'49 1 25 
7415159 1 00 
]415909 85 
7415939 51 

745959 189 
7415179 35 
74511029 35 
74151139 35 
14151326 12 

74151369 35 
74151519 67 
74151556 61 
7451579 67 
74151629 91 

74151639 91 

74L51'411 2 00 
7451909 1 06 
74152219 1 95 
74152509 61 
1453619 135 

MA 
CA3045 90 
CA3046 67 
CA3081 I BO 

LA3082 1 90 
CA3089 1 95 
114301 

ARAN 35 

LM305H 87 
LM3019 35 
11,1089 9 

L643096 1.85 
M309K 150 

3543115 N 90 

L543171.'K 292 

LM3113 35 

LM320.5 1 50 

LM323M5 6 95 
LM3209.12 50 
LM3201415 50 

LM320T-5 60 
1913202-8 60 
1M3201.12 50 
LM3201.15 60 
LM324N 15 

1M339N 55 
1M340K-5 35 
1M3400.8 35 
LM3406.12 35 

LM310K-15 35 
LM3408.24 35 
LM3401.5 25 
1M3401.8 25 

1M340T.12 25 
1M3401-15 25 
1M340718 25 
1M3401.24 25 
LM343N 50 
194350 50 
1A1310 15 

114377 00 
1M379 00 
1643809 00 
110381 60 
110382 60 

LM7035 40 

LM109N 28 
LM123HN 50 

1.1473314 67 

19414101 35 
1947419 25 
1M747N N 62 
1107489 35 
110t303N 82 
LM1304 1 10 

101305 1 21 
1811307 2 00 
181310 2 75 

LM1458 47 

1941800 1.75 

1M1B12 750 

LM1889 3 
00 
75 

142902 1 50 
1839039 60 
LM3905 1 75 

LM3909N 61 

MC1458V 50 
9E5509 65 
NE555V 43 
NE556A 79 
NE565A I 00 
9E566V 1 50 
96567V 1 20 
9E5708 5 00 
78105 60 
78108 60 
18M05 85 
75108 1 75 

75t91CN 50 
75492CN 55 

7549404 89 

AM0 
CONVERTER 
80388 4 50 
8700C4 13 95 
8701LN 12 00 
875001 13 95 
10130 

00c017E 
9 

é 94 0 
017103 9 50 
Ic1.7107 14 25 

07034001 
fan 50 

cÓ4,001 29 
004002 28 
004006 1 10 
C04007 28 

c04008 28 

604 
00401009 0 39 

C04011 28 

604012 28 
0134013 

04014 86 
0114015 
004016 36 
C040q 94 
c04o18 94 
004019 29 

C041120 
CD4021 
604022 
C04023 
004024 
C04025 
004026 
004027 
004028 
c04029 
G04030 
604035 

CD40/2 
004043 
C04044 
C04046 
004049 

cD044Ó501 

C04060 

có4068 

iwóó 
604071 
004072 
C04073 
cD4075 
C04076 
C04078 
0041181 
004682 
004116 
C04490 
C04507 
004508 
C04 

519 

G04515 
004516 
c04518 
C04520 
cD4527 
C04528 
c04553 

004583 
CD4585 
0040992 
14000 
74C04 
74010 
14c14 
74c20 
74630 
74C48 
74614 
74616 
74090 
14c93 
746154 
746160 
14C175 
74C192 
746221 
746905 
746906 
744914 
740922 
746923 
746925 
746926 
746927 

1 02 
1 02 

B6 
6 2 

75 

28 
51 

36 
79 

102 
28 

102 
1 02 

71 

63 

1 

63 
67 
S6 

36 
1 13 

42 

40 

40 

40 

28 

28 

28 

28 
175 

40 
28 

28 

5 50 

1 j9 
02 
94 

2 52 
110 
102 
I 02 
151 

79 

3 50 
2 25 
4 50 
1 10 

300 

33 

28 

2 10 

28 

28 
95 

1 40 
15 

1 40 
300 
155 
1 35 

65 
200 
300 

95 
15 

5 50 
550 
695 
695 
6 95 

INTERFACE 
8095 65 
8096 65 

8097 65 
8098 65 
8709 1 25 
8110 450 
8113 300 
8720 550 
8723 310 
8724 350 
8125 320 
8726 1 69 
8729 2 75 
8797 1 69 
8798 1 69 

MINI/MEMORY 
RAM 
2101.1 395 
21021 95 

210201.4 1 25 

7102A4'2L 1 60 

21102-, I'8 
21102 
21048-0 
210784 
2111-1 
21122 
21141-1 
21141.-3 
4116 
25130 
5045262 
MM5280 
MM5320 
MM5330 
P0411D-3 
P04110-4 
P51011 
4200A 
82525 
911024 
H00165-5 
MM57100 
GIAV38500-1 9.95 
MCM6571A 9 95 
9368 

1050 
416 16 00 

3 75 
3 75 
3 95 

77 

40 

10 95 

fi 30 
40 

300 
995 
594 
400 
500 

1395 
995 
2 90 
1 50 
695 
4.50 

CLOCKS 
MM5314 3 90 
MM5315 4 00 
1,4915369 210 
MM5041 14 45 
MM5865 7 95 

ñó0 é éQ 
611015 7 25 
M1A53750.69 3.90 
MM5375459 4 90 
7205 1650 
7201 7 50 
7208 15 95 
7209 4 95 
05002609 3 75 
0500560N 3 75 
MM53104 2 50 

MICROPROCESSOR 
6800 
6802 
80(00 
8085 
280 

8212 
8214 

8224 
8228 
8251 
8253 
8255 
8251 
8259 

e02CP 
play 13 95 

18020P 
pies 17 95 

1861P I1 50 

CDP1802C0 19 95 
67P18020 25 00 

C0P1861 12 95 
6820 9 95 
6850 12 95 
6502 12 50 
6504 16 50 
6522 13 60 

17 50 
II 75 

B 95 
27 00 
'4 15 

9 75 

2 90 
ew 
2 90 
2 90 
5 35 

8 50 
1500 

9 25 
19 50 
19 50 

11/111T/FIFO 
A75.1013 550 
AV5-1014 7 50 

3341 6 95 

PROM 
1702A 3 95 
2708 lO 50 

271671 29 50 
2716 Intel 48 00 
2732 115 00 
2758 22 50 
87(18 85 00 

8748 75 00 
87554 65 00 
982523 2 95 
9825123 3 50 

Rockwell AIM 65 Computer 
6502 based single board with full ASCII keyboard 
and 20 column thermal printer. 20 char. al- 
phanumeric display, ROM monitor, fully expand- 
able. $375.00. 4K version $450.00. 4K Assem- 
bler $85.00, 8K Basic Interpreter $100.00. 
Power supply assy. in case $60.00. AIM 65 in 

thin briefcase with power supply $485.00. 

Not a Cheap Clock Kit $14.95 
Includes everything except case. 2 -PC boards. 
6 -.50" LED Displays. 5314 clock chip, trans- 
former, all components and full instructions. 
Orange displays also avail. Same kit w /.80" 
displays. Red only. $21.95 Case $11.75 

Video Modulator Kit $8.95 
Convert your TV set into a high quality monitor 
without affecting normal usage. Complete kit 
with full instructions. 

S -100 Computer Boards 
8K Static RAM Kit Godbout $135.00 

16K Static RAM Kit 265.00 
24K Static RAM Kit 423.00 
32K Dynamic RAM Kit 310.00 
32K Static RAM Kit $475.00 
64K Dynamic RAM Kit 470.00 
8K/16K Eprom Kit (less PROMS) $89.00 
Video Interface Kit $139.00 
Motherboard $39. Extender Board $8.99 

79 IC Update Master Manual $35.00 
Complete IC data selector, 2500 pg master refer- 
ence guide. Over 50,000 cross references. Free 

update service through 1979. Domestic postage 
$3.50 No foreign orders. 

4825126 
14825129 
10125131 
9825136 
0925131 

ELECTRONICS 

3 75 

3 75 
75 

133 75 

RESISTORS . w 

an 
' 

,type 03 1000 per type 012 

5 per type 025 550 piece pack 
100 per type 0 5 r type 6 75 

Mwä0SVper15 (e 
p9 

OS 

e 

KEYe04(08 

8 75 
56 se, ASCII keyboard kit 567.50 

BS77 8 90 
Fully assemmea 77 50 

OM 
088 2 90 

53 105 ASCII keyboard lut 60 00 

Fully 194em094 70 W 111910sure M 95 

CONNECTORS 
30 pin edge 250 
W pin edge 2 75 

101 pin edge 150 
100 pm edge WW 525 

IC SOCKETS 
Solder Tin Low Pro1111 

PIN 1 UP PIN IUP 
8 15 22 30 

14 14 24 35 

16 16 28 12 
18 27 36 58 
20 29 40 57 

21ww 14 pin ww 20 

WIRE WRAP LEVEL 3 

PIN PIN 
14 32 24 86 

16 33 28 100 
18 57 40 1 23 

CRYSTALS 
1 MHz 450 

2 MHz 4 50 
4 MHz 425 
5 MHz 4 15 

10 MHO 425 
18 MHz 3.90 
20 881 3 90 

32758 MHz á0Ó 
1 8432 14119 a 50 

3 5795 MHz 1 20 
MHz I 95 

20971152 MHz 450 
24576 MSS 450 
3 2768 MHz 4 50 

50688 MHz 450 
5 185 MH 50 

5 7143 MHz 4 50 

la 31ú1é MHz 4.25 
50 

22 1 M181MHz 450 
16 432 

KEYBOARD WOOERS 
AV5.2376 51250 
035.5600 17 95 
, 4C922 50 

50Ó655 6.9Ó 

0 Connectors RS232 
01325P 295 
06255 3 95 
Cover 1 50 
R5232 Complete Sel 6 50 
0E95 1.95 
0Á15P 210 
04155 310 

TRANSISTORS 
261893 40 

2922224 ,4 

292369 30 
2929044 20 
2929074 25 

293053 10 

29363E 25 
293613 25 
293904 8 

293906 18 

293055 69 
294400 25 
294401 75 

2Nä402 10 

71P31 60 

71038 ' 00 

LEDS 
Red 1018 15 

Green Yellow 7018 20 

Jumbo Red 20 

Green. Orange Yellow Jumbo 25 

Clgllle LEO Mounting Clips 0,51 25 

Ispeaf5 red. amber green. yellow. clear) 

CONTINENTAL SPECIALTIES In stock 
Complete 11ne of breadboard teal eou, 
948x.100 8 MO Fed. C9. 5121.95 

OK WIRE WRAP TOOLS In Nod 
Portable Multimeter 515.00 

SPECIAL. PRODUCTS 
895455 Stopwatch i,met 9 00 
PC board 7 50 

SwitchesMooc Pus9bu409 
25 

Encoder 500165 -5 6 95 
0198 Unikersa1 

Counter Board MI 
Operates 5 IS Ill DC to 5 MHz 
typ '25 [FP display 10.51 

Pertlmnlce 1004 lolls 
Analyser KII 5224.00 
Model 1 r 

Expander III 522900 
Model 150 Bus 

Grab5(1Kn 536900 
Slnctel1 315 01511 

Eaten. 
851.96 

Clod Cal anea, 941 82395 
2.5 MHz Frequenq Ce,Cla 

30 NMS Frequency Counter 
1.30 

KII 541.75 

TRANSFORMERS 
25 

12 Von 300 ma irsnstormer 25 
12 64 C1 600 ma 3 75 
121 250 ma wall plug 2 95 
I2V CT 250 ma wall plug 3 50 
24V CT 400 ma 3 95 
10V 12 amp was ping 4 05 

RV 50ö ma nIl plug 4 75 
12V I amp wall plug 6 50 

121 3 amp wall plug B50 

DISPLAY LEOS 
MANI CA 270 2.90 
MANS CC 125 39 
MÁ972 74 CACA 300 1 00 
01704 CC 300 1 25 

01707011070 CA 300 1.00 
01727 728 CA CC 500 1 90 
01147.750 CA CC ú00I95 
DL150 CC 600 1 95 
990359 CC 357 10 
190500,507 CC CA 500 135 
190503 510 CL LA 500 90 
690(00801 CC CA 800 2 20 

3 0,911 8009 50 
80 

1 75 
175 

50 

39 
9 50 
1 10 

1 20 
120 

95 
1 20 
295 
1 35 
1 35 

d d,od Bubble 
OGB Fluorescent 
OGtO Fluorescent 
5 01911 14 pin diap111 
N5969 9 d,911 el5play 
7520 Clans photocells 
711311 Hex 
MA93640 CC 30 
MA94510 CA 40 
64494640 CC 40 
54A94710 CA 10 

9491740 CC 40 

14A96540 CC .56 

91A66710 CA 60 
514116740 CC 60 

M915028 5.95 

14A1012A 1.0 
182P3 irsmiolmer 2.25 

Auto Clock Kit $17.95 
DC clock with 4.50" displays. Uses National 
MA -1012 module with alarm option. Includes 
light dimmer, crystal timebase PC boards, Fully 
regulated, comp. instructs. Add $3.95 for beau- 
tiful dark gray case. Best value anywhere. 

Stopwatch Kit $26.95 
Full six digit battery operated. 2 -5 volts. 
3.2768 MHz crystal accuracy. Times to 59 
min., 59 sec., 991/100 sec. Times std., split 
and Taylor. 7205 chip, all components minus 
case. Full instructions. 

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 

PROM Eraser 
Will erase 25 PROMS in 15 minutes. Ultra- 
violet, assembled $34.50 

Hickok 31/2 Digit LCD Multimeter 
Batt/AC oper. 0.1mv- 1000v. 5 ranges. 0.5% 
accur. Resistance 6 low power ranges 0.1 
ohm -20M ohm. DC car. .01 to 100ma. Hand 
held, 1/2" LCD displays, auto zero, polarity, over - 
range. $69.95. 

Digital Temp. Meter Kit $34.00 
Indoor and outdoor. Switches back and forth. 
Beautiful. 50" LED readouts. Nothing like it 
available. Needs no additional parts for com- 
plete, full operation. Will measure -100° to 
+200°F, tenths of a degree, air or liquid. 
Beautiful woodgrain case w /bezel $11.75 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6%tax. 
BankAmericard and Master Charge accepted. 
Shipping charges will be added on charge cards. 
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M ICROPROCESSOR 

Part No 

CHIP SETS 
P1101 Part No 

8080A )3r95 $5.95 6800 
8085 12.95 6802 

8212 
8214 
8216 
8224 
8226 
8228 
8238 
8251 
8253 
8255 
8257 
8259 

09 
16 

N 19 

'44oN 12 

'443N 35 
'450N 12 

'453N 12 
7460N 12 

7464N 09 
'465N 09 
7482N 29 
74156N 24 
74176N 29 
74182N 29 
74195N 29 
74H02N 09 
'4H03N 09 
'4H05N 09 
4H12N 09 

74H15N 09 
'4H73N 09 
'4H65N 09 
74H113N 15 

4F-1114N 15 

-41-11815 15 

3.45 
3.95 
3.25 
2.95 
2.25 
3.98 
4.75 
5.75 

14.95 
5.75 

10.95 
14.95 

Price 

11.95 

6810 
6820 
6821 
6850 
6852 

SCP1802LE 
SCP1824LE 
SCP1852LE 
SCP1853LE 
SCP1854LE 
SCP1856LE 
SCP1S58LE 
SCP1859LE 

"TTL" 
We are overstocked 
- SPECIAL OFFER - 

Major Manufacturer TTL 

Quad 2 Input Nano gale o c 

8 Input nand gale 
Quad 2 Pnput nand butler 
Dual 4 input nano outlet 
Excess ss 3 to decimal decoder 
Exp 2 . 2 input and or invert ga'x 
Exp 4 r 2 input and or nvert gate 
Dual 4 tnpul expander 
4 -2 -3 -2 Input and or invert gate 
4 -2 -3 -2 Input and or Invert gale o c 

2 Bit binary lull adder 
Dual 2 to 4 hne decoder dem Wbplexei 
Presenable decade counter 
Look ahead carry generator 
4 BIt Parallel In parallel outs r 

Quad 2 Input nor gate 
(Dual 2 input nand gale o c 
Hex inverter o c 

Triple 3 Input nand gale o c 
Toole 3 input and gate o c 

Dual J -K Master slave the flop 
4 -2 -3 -2 Input and or invert 
Dual J -K neg edge trig lhp flop 
Dual JK neg edge 111g flip flop 
4 Bit anthmeilc logic unit 

3.95 
3.95 
3.95 
4.25 
3.95 

9.95 
3.50 
1.50 
1.45 
6.95 
1.95 
1.95 
1.50 

Texas Instruments J ' 
Low Profile Sockets \_4L- 
Lowest prices anywhere for the 
highest quality, an unbeatable combination. 
Over one million pieces In Slnx k 

Contacts Price Contacts Price 
8PIN 08 22 PIN 22 

14 PIN 12 24 PIN 24 
16 PIN 14 28 PIN 28 
18 PIN 18 40 PIN 40 

20 PIN 20 

rMetal Power Transistors 1 
Homotaxial - Best (Duality 

2N3054 
2N3055 
2N3442 
2N3771 
2N3772 
2N3773 

65 
69 

1.50 
1.95 
1.95 
2 50 

60V 
70V 

160V 
50V 

100V 
160V 

NPN 
NPN 
NPN 
NPN 
NPN 
NPN 

Universal SCR 

L 
C106D .34 5.0 AMP 400V TO -22$ 

TO-66 
TO-3 
TO-3 
TO-3 
TO-3 
TO-3 

tl.---- - - - - -& 
EPROM's 

Special 
of the Month 

C1702A -6 $4.95 
256x8 1.5us O 
C2708 59.95 , 
1Kx8 450ns 

TMS2716 $29.951 
16K (2K x 8) 450 ns 
(3 power supplies) T.I. Version 

C2716/TMS2516 $47.95 I 
16K (2K x 8) 450 ns 

Ilk (Single 5V supply - Intel version, 
12 im NI EN No 

r r Zilog 

28000 /1 $195.00 16 BIt CPU with segmented address 
space to 8 Megabytes. 

Z8000 /2 $150.00 16 BIt CPU with non segmented addresr. 
space to 64K bytes. 

Z80-CPU 2,5 Mhz $ 9.95 
280A -CPU 4.0 MHz $11.95 

Z80 -PI0 2.5 MHz $7.20 
Z80A -PI0 4.0 MHz $8 40 

Z80 -CTC 2.5 MHz $7.20 
Z80A -CTC 4.0 MHz $8.40 

Z80 -DMA 25 MHz $26.8' 
Z80A -DMA 4.0 MHz $33.60 

Z130-810/0 2.5 MHz $36.00 
Z8011-SI0 /0 CO MHz $39.50 

280 -SI0/1 2.5 MHz 136.0e 
Z8OA -SI0/1 CO MHz S39.54 

Z80 -510/2 2.5 MHz $36.0x1 
Z80A -510 '2 40 MHz 539.5.1 

VOLTAGE 
REGULATORS 
78000C Series 

(TO -220 Plashc) 
Posihve 1 AMP 

5. 6, 8. 12. 15, 18. 24, Volts 

$0 99 

Data Available on Request 

Prices In this ad are valid only until Nov.30, 1979 

MOS MEMORIES 
MOS Static RAM's 

Pan No 
2101 

1K22 PIN 
2102LFPC 

I K 350NS (Low Power) 
2102-1PC 
K 450NS 

P2111 -25 
250 ns 256 x 4) 

P2112 -35 
350ns (256x4) 

21114 
41( 11 K x 41 300NS 

MOS Dynamic RAM's 

Price 
$1.95 

$1.19 

raft 0.94 

52.50 

$2.50 

r3t1q $5.75 

Part No Price 
4K 4027 $3.50 

4K (4K x 11 WONS 16 PIN 

16K 4165 $10.95 
16K (16K x 1000N5 16 PIN 

TMS4060 -30 53.95 
4K (300 NS) 22 PIN 

TMS4060 -20 54.95 
4K I200 NS, 22 PIN 

UART's 
Pan No. Price 

AY5 -1013A $4.50 
AY3 -1015 $5.50 

1K CMOS RAM 
Part No. Price 
5101 j4t50: $3.95 

Sows ¡Low ee.,er 

4K CMOS RAM 
Part No Price 

P4315 -45L $14.95 
nx It am 

SHIFT REGISTERS 
NS 

3341PC $4.95 3342PC $4.95 
3341APC $5.95 3347PC $4.95 

L-E.D. LAMPS 
LED209 T -1 3mm Red .09 
LED211 T -1 3mm Green .14 
LED212 T- 1 3mm Yellow .13 

LED220 T -1.3/4 5mm Red .11 

LED222 T -t3/4 5mm Green .19 
LED224 T-1 314 5mm Yellow 14 

DISPLAYS 
MAN74A 300 Common Cathode S099 
FND3S7 375 Common Catnode S.) 5 Sr 09 
FND500 500 Common Cathode Si PC SI 09 
FNDS07 500 Common Anode S1--40 $109 
F50560 500 Common Anode 51-40 St 29 

thigh bn ghtness) 
FND567 500 Common Cathode 91 29 

inigh bnghinessl 
DL747 630 Common Anode S $230 
DL704 300 Common Cathode 51xxq $1 29 
DL707 300 Common Anode sß;,1,0 $129 

ISOLATORS 
IL074 Quad Opto isolator 1500V $3.95 

ILI Opte Coupler 1500V 49 
4N26 Opto Isolator 2500V 59 

MCT6 Dual 0010 Isolator 1500V SDDq $1.29 

High Current (TO -3) 
78H05SC $4 92 5 volts.5 amps 
78H1 25C $5 07 12 volts /5 amps 
78H1SSC $5 07 15 volts /5 amps 
78P05SC $7 56 5 volts /10 amps 
78HGKC $5 75 5V- 24V/5A Positive Adjustable 
79HGKC $8 32 - 24V to 2.11V 5A Negative Adjustable 
SH1505 $12 22 3V- 30V'SA Adj Step Down Switching 
SH1705 $7 56 5V 5A Fixed Posihve 

B- ive 
iWE1ectronic 

Sales Corp 

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 
Over - the Counter sales. 
12 Mecer Rd . Natick, Mass 01760 
Behind Zayres on PIe 9 
Telephone Orders 8 Enquiries 16171879 0077 

IN CANADA 

5651 FERRIER ST 
MONTBiEAL. QUEBEC 
H4P 2K5 
Tel 15'41735.6425 

4800DUFFERIN ST 
DOWNSVIEW.ONTAR,O 
M3H 559 
Tel 14161661 1115 

MINIMUM ORDER $10 00 ADD $2 00 TO 
COVER POSTAGE 8 HANDLING 

Foreign customers please remit payment on an 
international bank draft or Inlemabona) postal 
money order In American dollars 

BAXTER CENTRE 
1050 BAXTER ROAD 
OTTAWA. ONTARIO 
K2C 3P2 
Tel 16131820 9471 

3070. KINGSWAY 
VANCOUVER. B C 

V5R 5J7 
Tel ( 6041438-3321 

aster charge 
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}'4 DIGI KEY 
CORPORATION 

Quality Electronic Components 

TOLL 1 -800- 346 -5144 FREE 218. 681.6674 

DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 

TIME -TEMPERATURE 
PROGRAMMABLE MODULE I .. e ^ ^e SOLDER 7 AIL DIP SOCKETS 

MN., AK., HI. RESIDENTS 

I.C.'S RESISTORS TRANSISTORS CAPACITORS DIODES I.C. SOCKETS & PINS SWITCHES 
CLOCK MODULES OPTOELECTRONICS BREAD BOADING 8 TESTING DEVICES DRAFTING SUPPLIES 
DATA BOOKS HEAT SINKS WIRE TOOLS ... AND MORE . WRITE FOR FREE CATALOG 

74016 

INTEGRATED CIRCUITS 
SOSO IS m MOONS UNUR 

78781511,15706191005061.11, 
TN INLAY SOLDER TAIL 

0,01.0 150Ár SOLDER TAN 

WIRE WRAP OCKETS 

e.r. .015 

181151615195109411350.1.124 
.sMmn.r.1 

TIN m.7E0 WIRE WRAP 

40508 
74105 
74126 

74766 
836 

74856 

74896 1 

)4006 

iá9 °141 
74935 

74055 
AWN 
741070 
741006 
741216 
741236 
741256 

1266 

66.085 66.085 é5 
)41500N 
46105 
411 
L05511Ñ 

5'41651151 1 

1405150 

5065íx 

05110 

435166 
46275 

:4051454 
405108 
411326 
4533)8 

746304 
7415101 
7405118 
7LSON 
741518N 
74645 
7005516 
7405545 
746556 
)405)36 
]a1í116 
ä415)s6 

)05546151 
74. 
7405855 1 

746866 
146901 
14530311 
>46107N 

I<E51N 
741511]66 
1461145 
14611141 
7461735 I 

1415115N 
1461165 
11451310 
)y5136N 
1/051385 
5 741513. 
415151N 

11461536 
7461546 1 

71151556 

8.644 Ng, NrNHM 

GO. INLAY WIRE WP 
54,4,8 41 MI. 50 blicreer.t...11eley 

mpa111 99; 
61 00 

THE MÁ by 
NATIONAL 

SEMICONDUCTOR 
THE ''PROGRAMMABLE" 

CLOCK MODULE 

MOLEX I.C. SOCKET PINS 
PS C 8 20: M 38.0 SM 275.00 5051 

TEXAS INSTRUMENTS GOLD 
EDGEBOARD CONNECTORS 

741476 
741485 
141505 
111516 
71153N 
741596 
111556 
741566 

IS)N 
141606 
741616 
141626 

41636 
1416<N 
)41656 

SroNLI 
741736 
741745 
)41756 
1417 
741)717 8 
7418 
111816 I Ó 

\VA' \110111'11 

IIIfJII 
000000'IIIIIIImOml Solder 0v 

uIIIIIIIIILIIIllll1llllll'ILHJIIIIIII 

YIIIIIIIIIIIUUIIIII _WLre W 

° T 5TCONTACT 

DE ION 

50(Wirt Wnpl la)501541derTei11 mlrr4ln[N5 geld TINE 

0.0 nickel 1111.5ien barrier. 
CaMer.dtid616 U 123 albT. 
0He1Ned Nn4ea paints. 
pnbebed, nntllee. prlW dehn. 
Cements ere use remoNble. 

0.7" HIGH DIGITS - RED LED DISPLAY 

10 

SERIES .100'6.2002 EDGESOARD CONNECTORS 

54Ìa15 

916 
741036 
741946 
741056 
741966 

ä191N 1568 
7415°. 
747515 

04SB5N 
2986 

743655 
743666 
]43675 

74 . N 

C4 
1.4 
I.5 

5 

3.5 

67 
67 
67 

4úi59 
)461589 
7461605 1 

4151619 I 

1405162K 1 

41316311 1 

4ä164N 1 

41.51686 1 

4151606 1 

1151/041 1 

461)56 1 

461)46 1 

7461156 
11151816 1 
74151006 1 

74151016 
1 

4151976 
4651936 
L6196N 
41510)N 

43577541 
867475 

41'S240B5r1 

4137535 
45325)5 
4352580 
4532605 
ASWAN 
4532)0M 
aL5183N 

1Lú7951M 
463525 

741830311 
7461591 
1463666 

1463616 
63686 

1463866 
466101 
115956 

16966 
165976 
16986 

5 

11 
1.0 
I.0 

ÌO 0 

Á1DLD CONVERTERS. 

0 
Á0[0816C5 
ADO 501 CCN 
Á0C3511[5 
ADD 001 CCN 
00(3111109 
DAC080ULC7 
6.08001(9 
MM531. 

II 

30 00 
11.00 
11.00 
13.50 
3.5 
3.00 
3.0 
3,1s 

60 
21146 1.20 

576 9.5 
00055 3.75 

334 
30106 3 

S9 
770] 08 139 
7411 86 1 I5 

7451 811 215 
1152875 2 15 
1153875 1.1 

1155705 5 75 
1455 15 

s 

55 
EI IN 

0. 2991 491. 

,ewlo.. N N,...A,.n 

.0.0000s 294 hordosne 

M M Oq 

eNmmH' Cie nee 592;25,89191 '56 2992 w994 1011a.6 

Nee 

$101,000 SWITCHING PANES RIT MA1023P 
nwerm 10 51.610718658 Module 

se.., 

70.3.1 

Iee '238 

Na SHIES .115'..250" EDGEBOARD CONNECTORS 

HaSERIE64156 ..000. EDGE00A0D CONNECTORS 

001 
000 
000 

017 

óiá 
010 

16 

010 
010 

017 

0é 
015 
021 
028 
010 
030 
04 
0l5 

ái 
007 
M 

ó4n 
04 
5818 

M0 

M 0I 0 
053 
060 
066 
07 
012 
073 

wi 
060 

Trouble free Module! 

270' Swivel Mount! 

445 Inlaid Walnut Chrome 
Trim Bezel! +I` 12 VDC - Ideal for Cor, 

Van or Beat! 

o`' 35/8 "02.3/16' Tolle 

2.1 / 8" Deep! 

Port No. 500 0 Quick and Los To Inat011! 

i4i i 

31% 5 

31T 1 

49 I 

08cs I 

0i- 1 

0i- I 

40T 
Ì 40i. 0 

40* 2 I 

5% CARBON FILM RESISTORS 
I/4 WATT RESISTOR ASSORTMENT 

92,1:2;15.2 .M96881,199 1111C4 

RS125 d,i . 
1 

S9.90 
Se, el 

RS225 Mosudra><,. $9.90 

'/ WATT RESISTORS ASSORTMENTS 

RS1S0 e' tiaä "úm.s.C',.,1m,1 59.90 

503 
510 1 

512 
514 1 

515 1 

se 
518 
510 
520 
572 I 

23 
74 

$9.9 

ON 1 

40000 0 

COON n 
5086 1 

4 áN 51 9' 
4[1011 1 

4C30N 
4C 5000 1 

r0I 78 
C41N 9: 
C4BN 1 2: 
C7JN 
C76N 

76N 
4C83N 1 3: 

'45855 1 

1 '45865 

14CO3°0Nr1 

0. 

'K95N 1 I. 
'4C10)N 
MC SON 1 ' 
54C 51 1 ' 

45154N 1 r 
4C 7 
4(1 1 r 6041 

14( 616 
A162N 

'4C14M I l' 
6.1 
'1(1]3N I 3' 
'151110 I I. 
'451158 I I. 
'1C192N 13. 
'I(5930 I 3. 
'45105N I.I' 

'4511111 1. ' 
'1(00141 4 

4C00X1 d: 
COOBN 1 1 

COON 1.7: 
C914N 1 5 

4C9 5.21 
4C913N 5 

14015N 1 B 
7450166 l.8 
14011N 1.8 
140 10N 1 6 
N 95x 6 

' 06N 6' 
80C9)N 6 

MICRO 
M COSSOR 

60804 
8712N 
8116N 
822411 

8218N 

B15W15 

B155x 
BIMN 

0941 .79 
91141 1.50 
9140 1.15 

14560 00 
4580 60 
40641 90 
011 

15 

)09CN 44 
,1lCN 60 

04 C5 
80 

4 

CM 
48C41 

8050 I 

80541 I 

)806CU 1 

8700. 1 

5B10(. 1 

8115 1 

)815CU 1 

618165 
82450 

A)B105Á(2Z 
07810600 

18L0eAC2 . 0 
065 1 

57811 2Á(2 
8115Á<Z 

)8lI8AC1 
78114ÁC1 

Á1905CU I 

6190651 1 

Á)908C1 
7009(U 1 

9125 1 

7915511 1 

79185 1 

ÁI.7245 1 

Xgp1 
Star 06 

264401 

764403 
N6110 .... 

7X5081 
765089 
255210 
265450 
91.010 
021.10 
0200456 
97.51A .. 
M11055 
MÆ112 
010101 
MIE3410 

MI5 44 
MÆ310. 
Á.E3)1 
MIE57 
MÆ501 
MIE)03 
044712 
0414712 
M1EB03 
0441102 

M.52211Á 
MP50507A 
M.53501Á1 
04.53302 

304 
305 
Ml 

6053005 
N3P53038A 

MP53611 
MK1643 
MPflle 

MS910.. 
MR5A1]. 
1117111 

7117111 

117120 
717112 
7117127 

710131 
11P135 
TIP29C 
110305 
TIP31C 
TIP31C 
711761[ 
711362 .. 

PIACI 

DIGI. KEY ACCEPTS CHECKS. 
Ì MASTERCHARGE. VISA.COD'S. 

MONEY ORDERS. 

59 9 

209 

e 04,0230 

OIgI -Key Means quality Produc /s, Toll 
Free Watts, Postage Paid Envelopes! 

Digi -Key Accepts: VISA 
CHECKS MONEY ORDERS 

NEE CATALOG 

Digi -Key Stocks 

The Entire 

AP Products Line 

STRANDED 
HOOK UP WIRE 
04950 2.50 10'1000 500' 

2905PVC 2 B0 100 11.25.500' 

149070C 28010 1135 500 

1-56 I 4 SCR® 
é461 

iSCREW. I 39 r 
- 01 45CREW 99 C 

4-40 I 2SCREW 99 C 61W 99c 
211 1 

1uRSCREEW 

09C 
B 123 65CREW Í.39 
B 

151 
RSCPEW 

U 

1.30C 1[%NI ]SC 
D HE%NUT 

83T5É%5Ú1 75 a 
NO 11001wA55ER .85 C 
NO 4LOCRWÁSHER 

55.0 MO 6l0CSW45HER 55,5 
NO 8LOC1(WASNER SS ,C 

545505 
54 
5451N 
515JV 
5158 
5414N 
5497 N 

540 
5494 

8080A CHIP GET 

ONE EACH 80006 8217 8114 and 8118 
1 %3EEN 1'2ÁN01 All ES' 4 

SILICON TRANSISTORS 
1 23 1178 102 50 920 50 

10 170 16.25 lb 15 
20 1.19 16.75 146 15 

11 1 03 I] 50 157 
22 201 1875 164.25 
11 103 1750 1515 

. 21 1.03 1750 15150 
.. 24 710 1000 180.00 

14 2 20 10.00 180.00 
24 1 7 A.00 180.00 

.27 2 dB 11.50 10150 
. 51 9 68 31 50 387 50 

30 330 77 50 

35 3 00 75 00 I. 
3s 300 2500 
39 3 0 1' 50 

1 41 134B 1n 5L1 

56 4B0 3000 
53 4.50 37.50 
56 4.80 40 00 

.s6 4é0 4000 
70 6 00 50 00 
88 7 50 61 50 

67 5 70 7 50 

67 5.10 47 50 
70 6.00 50 00 
56 4.80 40 00 

53 4.50 37.50 
.88 7.50 62 50 
s4 4,95 500 
11 1 93 11 50 

14 2 70 7 00 
20 . A A 00 
23 747 1875 
11 1 17 50 

18 7 0 00 
74 70 7 00 
11 93 v 50 

21 93 17 50 
21 93 17 50 
71 93 17 50 

21 93 17 50 
21 93 17 50 

.. 21 93 17 50 

77 49 72 50 ^2 
98 40 7000 6000 

1 05 
.70 12.50 652 S0 

1 .73 91.50 B7750 
.1 54 1 20 110 00 000.00 
.1.51 1 .20 110 00 000.00 

1.54 1.20 110 00 090.0 
I.S< I .7 11000 00p00 

BI .90 57.50 517.50 

41 

90 57 50 511.50 

8 40 10.00 60.00 
101 .70 11.50 652.50 
..BÌ .90 S7.5U 511.50 

7 ]. 

PANASONIC TRIMMER POTENTIOMETERS 
5716" lams OIA. MESET 8815110E 075660RS 

ear ..e.4. 
128/213 908 1 I UN 

161270 120823 7. 

1.72 110922 70. 
12.55 800232 5001 

10 IN 

7 40 71 00 

10001 

100 70 
40 00 
,60 00 
160 00 

ro 

74 

PANASONIC ELECTROLYTIC CAPACITORS 
M 

RAD AL« ADS 4XIA LEADS 

ALLI 1 10 106 1 10 
43 S. 3 53 

3 I SOV 11 

17 

.003 4 . 5 40 
1SOV 11 ^3 B53 1J 10 1161 

q.3 SOV '1 0_ e 3 17 1 1161 
T]sv 1 0l 0 0_ 11 10 ä61 

1 SOV 13 00 908 10 69 O7 
1017 I] 03 853 .7 1I61 
10 15V 11 03 8 53 17 40 11.61 
10 35V 00 9 OB 7 69 H.01 
10 500 15 10 42 34,3 01 15.01 
1216 00 006 I79 I .07 
7135 04 90B .21 1469 
2> l5v _ 48 11 33 13 15.01 
22 SOY .64 13 65 16 P]A 18 60 

1316V 14 16 060 7 160 1101 
1115 I3 048 1] 1581 
rl 15 1610 27 111 16 60. 
3l 50 .71 12 14 34 30 2 57 21 5 

4 1 10V 1 3 1 1 021 10 I69 14 7 

15 15 1041 IS 7 

aSR 
7 

V 14 )5 1041 16 2i! 18.60 
al 35V 71 73 H.34 31 2 05 72 S 

41 50V 21 84 15 28 34 2 7 11 12 

101 10V 15 25 1042 13 I 01 15 
1op1v 19 el U10 16 171 Iá 

100 1 V 61 10 31 1 65 72. 5 

10015V ]1 84 15 .28 348 79.5 
100SaV. 33 81 1J10 g 361 30M 

770 10V. 21 14 14 8 28 1 34 1 50 

]7 1 V n 84 I S i8 P 165 n 0 

77 2 v 11 71 14 40 40 J 51 10 75 

no 3 V 36 00 25 70 4 31 L 

no 50v 16 02 37 59 58 4 04 41 10 

30 6V .. 21 '4 14 18 78 2 34 14 0 

3016V » 
154 

n 
80 

41 1s7 2549 
330 25V Sr e0 11 64 48 1 06 33 78 
130 351, 1 31 50 54 4 62 18 0 

' 330 50v - 15 SJ 30 13 19 51 7 

10 6V 11 '8 14 ' 41 2 65 12 0 

410-100 32 68 22 32 1 3 57 20.48 
410 16V 34 00 24 33 41 4 02 33. 7 

UO 25V 36 -03 n.70 55 412 39. 8 
410 35V 57 30 4073 .61 5 25 63. 0 
1)0'50V 63 .00 5906 .88 150 61.33 
1000 dv 64 M ]l66 61 4 01 33.34 
100010v 10 2580 51 4.41 30)8 
1000 I6V X4 75 31.33 51 4 86 4063 

1000 15V ..IS 11 SJ le BO 6 81 5099 
000-35V 

40 
05 57 )02 91 708 68 

1706V 8 08 3304 57 486 4072 
1200 

Ì0 
1 0 4.13 74 0 32 51. 4 

070 80 .60 57.001 .88 50 2. 8 

7200 250 1.04 93 4. 8 1 11 9.45 7B.6B 
3300 6V 67 70 U 40 JB 55 0B 

3300 10V 60 83 56 01 E7.03 
330016V 105 .94 7468 1.11 045 78.68 
3300 15v 1 48 1 00 10130 L 54 1111 100.30 
4700 6V ...G 00 50.03 90 6 47 0 54 
410010V 3 1025 121 1043 86. 4 

4700 16V 1 46 1 15 103 75 1 09 12.76 106.31 
6900 6V 99 43 70.75 1 21 10.36 86. 7 

6800 10V 138 1 31 98.31 168 12.63 105 5 

6600 IdV .. 1 89 16.19 13488 
10000 6V 1 38 1 01 9837 II4) 12.55 IM 54 

10000100 B9 16.19 134.68 

PANASONIC POLYESTER CAPACITORS 
104 WOC.. minus 107, TOLERANCE 

0 100 0011 

a 00 

30 

066 

0 01 

30 

PANASONIC METALLIZED POLYESTER 

CAPACITORS 
TSB 8DC M minus 10: 705410450 

87105 
2,171 2 

IDD 000 

13 60 OS 
61I 51 en 73 on 

04 16 11 11,17 

r7 a 00 33 4S NI 05 

11 11 18 57 40067 
18 5 112 40 SO 06 SO 

PLESSET MINIBOX METALLIZED POLYESTER ' PANASONIC RESIN DIPPED TANTALUM 
CAPACITORS CAPACITORS 

Cat ewe 

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! 
VOLUME DISCOUNT 

HANDLING HANDLING CHARM VOLUME 
CHARGES 

Alit.'. ""'e15ì50` °'a 0p 

DISCOUNT bas e04í'41 M the 15Ní% -11D 
may be combined IN dì50,1111. First 

S 0.00. 59.99 ... Add $2.00 
S 10.00 -$25.00.. Add $0.75 
5 25.00 -$49.99. Add $0.50 
S 50.00 -$99.99. Add $0.25 
$100.006 Up ... No Charge 

06' 7504 
750,8 

1 ,0421 

/2 WATT ZEN R DIODES - USARV,5.0atB0ssJL 

W Mr. rr 
2 61 

3000 

71 

77 70 

551913 0 13 

5,1460 0 68 35 16 6 

75F1 1 0 ii; 

- total as discountable items 05551 
S 0.00.$99.99 NET 

apply the volume M lw áwmob°Nie 5 100.00. 5249.99. Less 10% 

cems. 
Add N1e mdN,o [Ilan.. We $ 250.00-5499.99. Less 15% 

oT Shipp", 0141 1 add- 500.00.5999.99 . Less 20% ba U.S.A. and Canada when 
rhe[4 erromoomes order. $1000.00 S. Up .... Less 25% 

Ord Acceptor! by Phon. or M.11 
VISA M Char. VISA COD Check Mar my Ord. m. 

P.O. so8017,Thlel favor fell. Minn. S6701 (21s 681.6071 

DIGI-KEY 

1057508 .AV PANASONIC DISC CAPACITORS 

104 1444 

SILICON DIODES I'f MOM 
Nov 
New 6005 611 

WM sr 
1,1 

45 

00,51220 
our 3627.0. 

132 203111C 
00,59/0 CORPORATION 

Quality Electronic Components 
P.O. Boo 677 Thief River Falls. MN 56701 12181 681.6674 

SLIDE SWITCHES 

0005 15 I 15110 10.00. 
SPOT 19 1.7010 131/0C 
MDT 23 100.10 1900. C 

02471 6.51160 
01108 .1.89/ 

ar 
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Radio Shack -Your No. 1 Parts PIaceM) 

Low Prices and New Items Every Day! 
Low -Power 
Schottky ICs 

Low 490 As 

100% Prime 
Guaranteed Specs 

Improved 5 volt logic devices use 
Schottky diode technology for 
minimum propagation delay and 
high speed at minimum power. 

Type Cat. No. ONLY 

74LS00 276 -1900 .49 
74LS02 276 -1902 .59 
74LSO4 276 -1904 .59 
74LS08 276 -1908 .49 
74LS10 276 -1910 .59 
74LS13 276 -1911 .99 
74LS20 276 -1912 .59 
74LS27 276 -1913 .69 
74LS30 276 -1914 .59 
74LS32 276 -1915 .69 
74LS47 276 -1916 1.29 
74LS51 276 -1917 .59 
74LS73 276 -1918 .69 
74LS74 276 -1919 .69 
74LS75 276 -1920 .99 
74LS76 276 -1921 .79 
74LS85 276 -1922 1.29 
74LS90 276 -1923 .99 
74LS92 276 -1924 .99 
74LS93 276 -1925 .99 
74LS123 276 -1926 1.19 
74LS132 276 -1927 .99 
74LS151 276 -1929 .99 
74LS157 276 -1930 1.19 
74LS161 276 -1931 1.49 
74LS164 276 -1932 1.49 
74LS175 276 -1934 1.19 
74LS192 276 -1935 1.49 
74LS193 276 -1936 1.49 
74LS194 276 -1937 1.49 
74LS196 276 -1938 1.59 
74LS367 276 -1835 1.19 
74LS368 276 -1836 1.19 
74LS373 276 -1943 2.39 
74LS374 276 -1944 2.39 

4000 -Series CMOS ICs 
Type Cat. No. EACH 

4001 276 -2401 .69 
4011 276 -2411 .69 
4012 276 -2412 .79 
4013 276 -2413 .99 
4017 276 -2417 1.69 
4020 276 -2420 1.69 
4021 276 -2421 1.69 
4023 276 -2423 .69 
4027 276 -2427 .99 
4028 276 -2428 1.29 
4046 276 -2446 1.89 
4511 276 -2447 1.69 
4049 276 -2449 .79 
4050 276 -2450 .79 
4051 276 -2451 1.49 
4066 276 -2466 1.39 
4070 276 -2470 .79 
4518 276 -2490 1.49 
4543 276 -2491 1.99 

All Prime from Major Semi- 
conductor Manufacturers. 
Specs and Pin Out Diagram 
Included with Each Device. 

Hall- Effect Sensors 

198 Pkg. 
of3 

Open -Collector Output 
Detects magnetic fields electronically. 
750 gauss "on" threshold. Constant am- 
plitude independent of frequency. Similar 
to type ULN 3006. Ideal for tachs, posi- 
tion sensing. pulse counting. 5 to 16V 
supply. TO -92 case. With data. 
276 -1646 Pkg. of 31.98 

BIFET Op Amps 

CAl 

Low 189 
As 

Feature very high input impedance. low 
noise. Fast'3VbS slew rate is ideal for 
low TIM distortion audio amplifiers. In- 
ternally compensated. Up to - 16V 
supply. 
9 LF 353N. Dual BIFET Op amp. 8 -pin 
DIP. 276-1715 1.89 
IV TL 084C. Quad BIFET Op amp. 
14 -pin DIP. 276- 1714.... 2.99 

LED Bar /Dot Display 
Driver 

49 

ideal for Voltage, Current 
and Audio Power Displays 
LM3914N. Features 10 adjustable analog 
steps, bar or dot display mode. Current - 

'egulated LED ouputs. 8 to 25VDC 
supply. 18-pin DIP. 276 -1707 3.49 

LM3915N. As above but with 3 dB log 
steps. 276 -1708 3.49 

V to F, F to V Converter 

349 
rIMI, 

High Linearity and Accuracy 
9400CJ. Accepts analog voltage and gener- 
ates linear proportional output frequency or 
provides a voltage output depending on input 
frequency. Operates either mode up to 100 
kHz. With data. 14 -pin DIP. 
276 -1790 3.49 

AC and DC 
Relays 

A 199 1149 

[41 SPST Solid State AC Relay. Handles 
24 to 280VAC at up to 1.5A. TTL com- 
patible 5VDC control input. 1500VRMS 
isolation .275 -236 1.99 

V 12VDC SPDT. Silver- plated contacts: 
1 A at 125VAC. 275 -231 2.49 

10- Position BCD Switch 

299 

Contacts 
Gold- Plated 

Full 0 -9 binary coded outputs for logic cir- 
cuits. Eliminates extra encoding circuitry. 
Positive detents. Fits standard 8 -pin DIP 
socket or mounts on PC board. 
275 -1310 2.99 

NEW! 
12/24 -Hr. LCD 
Clock Module 

24 -Hour Alarm 
Shows Time /Day /Date 
Complete clock module - just add switches and 
battery! 0.25" LCD display has built -in backlight. 
alarm set. PM and snooze indicators. Operates 
up to 1 year on single 1.5V battery. Accuracy: 
- 13 seconds per month. 277 -1005 19.95 

Actual Size! 

1 
9 

4" Cooling Fan 

1295 Super 
Quiet 

Ideal for cooling powe- supplies. 
microcomputers. hi -fi and Ham 
gear. Delivers up to 70 CFM. Die - 
cast vemturi. U.L. recognized 
motor. For 120VAC, 60 Hz. 
273-241 12.95 

NEW! 

A 

Manufacturer's Data Books 
Low As 

295 
Need Info? - Find it 

at Radio Shack! 

A Motorola 11F Data Manual. Power and small -signal RF transis- 
tors, hybrid amplifier modules, more. 62 -1380 . . . 4.95 

Motorola Low -Power Schottky TTL. Data and diagrams plus 
selection guide for choosing best device. 62 -1381. .. 3.95 
Cl Linear Applications, Vol. 2. Latest data. diagrams. applica- 
tions briefs and articles. Indexed. 62 -1374 .. 2.95 
O CMOS Integrated Circuits. Covers 74C. CD4000- series with 
complete data. diagrams. Cross referenced. 62 -1375 .. - . 3.95 
V Memory Data Book. Complete info on MOS and bipolar mem- 
ory components. support circuits. 62 -1376 ... ... .. 3.95 

Archer Semiconductor Reference 
Handbook 

Latest 
Edition 

Available Only at 
Radio Shack! 

A complete guide to Radio 
Shack's line of high- cuality 
solid -state devices. Cross ref- 
erence and substitution guide 
for over 100.000 types. Pin 
outs. detailed data for ICs. 
diodes, LEDs. SCRs. displays 
and more! 224 pages. 
276 -4003 Only 1.99 

199 

SN -76477 "Sound and Music 
Synthesizer" IC 

299 

Combines Linear and I2L Technology 
on a Single Chip of Silicon! 

Creates almost any type of sound -from music to explo- 
sions and "gunshots!" High level op amp output. Includes 2 

VCOs, low frequency osc.. noise generator. filter. 2 mixers, 
timing logic. 28 -pin DIP. With data. For 9VDC. 
276 -1765. 2.99 

WHY WAIT FOR MAIL ORDER DELIVERY? 
IN STOCK NOW AT OUR STORE NEAR YOU! 

Prices may vary at individual stores and dealers 

NOVEMBER 1979 

ftadue ShaeK 
A DIVISION OF TANDY CORPORATION FORT WORTH, TEXAS 76102 

OVER 7000 LOCATIONS IN 40 COUNTRIES 
125 

www.americanradiohistory.com

www.americanradiohistory.com


7400 TTL 
SN7470N 
SN7472N 

29 

29 
ydi 

5974005 16 SN74739 .35 SN74160N 89 

SN7401N 18 SN74745 .35 SN74161N B9 

SN7402N 113 SN7475N .49 SN74162N 1 95 
SN7403N 18 SN7476N .35 561741639 89 
SN7404N 18 5974795 5.00 59741549 69 

SN7405N 20 SN7480N .50 55741659 89 
$574065 29 $9748214 .99 SN74166N I 25 

SN7407N 29 SN74133N .59 09741679 1.95 
SN7408N 20 SN7485N .79 SN74170N 1.59 
5N7409N 20 5N7486N ,35 SN74172N 6.00 
SN7410N 10 SN7489N 1 75 SN74173N 1 25 
SN7411N 25 5574905 45 SN74114N 89 
$574125 25 SN7491N .59 SN74175N 79 

SN7413N 
SN7474N 

40 
70 

5574925 
SN7493N 

43 
43 

SN74176N 
SN74177N 

79 

79 

SN7416N 25 074949 .65 5N74179N 1.95 
SN7417N 25 SN7495N 65 SN74180N 79 

SN)420N 20 SN7496N .65 SN74141N 195 
$574215 29 SN7497N 3.00 5N741B2N 79 

SN7422N 39 SN74100N 89 $9741849 1.95 
SN7423N 25 SN74107N 35 5574113511 1 95 

SN7425N 29 SN74109N 59 5N74186N 9 95 

SN7426N 29 SN74116N 1 95 5974188N 3.95 
SN7427N 25 5N74121N 35 SN74190N 1.25 
SN7429N 39 SN741225 .39 SN74191N 1 25 

$574309 20 SN74123N 49 SN74192N 79 

SN7432N 
SN7437N 

25 

25 

$N141259 
S574126N 

49 
49 

55741939 
SN74194N 

79 

89 

SN7438N 25 SN74132N 75 SN74195N 
5574399 25 SN74136N 75 sN74196N 8 

SN7440N 20 SN74141N 79 SN74197N 139 

537441N 89 SN14142N 2.95 SN7419BN I.49 
SN7442N 49 S974143N 2.95 5N74199N 149 
SN7443N 15 SN74144N 595 55745200 4 95 

SN7444N 75 5N74145N .79 SN74251N 99 

SN7445N 75 SN74147N 1 95 SN74279N 79 
$N7446N 69 51474148N 1.29 SN74283N 2.25 
SN7447N 59 SN74150N .89 5N74284N 395 
SN7444N 79 0741515 .59 SN74285N 3 95 

SN7450N 20 5N74152N 59 SN74365N 69 
$574515 20 59741535 .59 55743669 69 

SN7453N 20 SN74154N .99 SN74367N 69 

SN7454N 20 $574155N .79 SN7436BN 69 

$1474595 25 SN74156N .79 SN74390N 1.95 

SN7460N 20 SN74157N .65 SN74393N 1 95 

CD4000 

004001 
23 

23 C/MOS 04070 
CoaO]I 

55 

23 

C04002 23 CD4072 49 

CD4006 1 19 C04029 1 19 CD4016 1 39 

004007 25 C04030 49 CD4081 23 

004509 
C04010 

49 
49 

C04035 
C04ó10 

99 
1 19 

C04082 
CD4093 

23 

99 
04011 

C04012 
23 

25 

co4w I 

04042 
1 25 

99 

coa098 
MC14409 

2 49 

14.95 
CD4013 39 C04043 89 MC14410 14 95 
Co4o14 1.39 004044 89 MC14411 14 95 

C04015 1 1 C04046 I 79 C14419 4 95 
Co4016 49 04047 2 50 MC14433 19.95 
004017 1 19 04048 I 35 54014506 75 
CD4o18 99 04049 49 MC14507 95 
004019 49 004050 49 MC14562 14 50 
04020 1 19 C04051 1 19 MC14583 3 50 
004021 1 39 CD4D53 1 19 CD4508 3 95 

004022 1 19 04056 2 95 CD4510 1 39 
C04023 23 C04059 9 95 CD4511 1 29 
COa024 79 CD4060 1 49 C04515 2 95 
C04025 23 CD4066 79 CD4518 1 29 
C04026 2 25 C04068 39 C04520 129 
04027 C04069 45 004566 2 25 

74000 
74002 

39 

39 
74C00 740163 

740164 
49 

2 49 
74004 39 74095 2.49 740173 2 60 
74008 49 74090 1.95 740192 2 49 
74010 39 74C93 1.95 740193 249 
74C14 1.95 74095 1.95 740195 2 49 

74020 39 740107 1.25 74C922 7 95 
74030 39 740151 2 90 740923 6 25 

74042 1 95 746154 3.00 740925 8 95 
74C48 2 49 74C157 2 15 74C526 8 95 

74073 B9 740160 2 49 00095 1 50 
74074 89 740161 2 49 60097 150 

78MG 

LM106H 
175 

99 LINEAR L710N 
LM711N 

79 

39 
LM300H BO LM340K-18 1.35 LM723N/H .55 
LM301CN/H 35 LM340K-24 1 35 LM7339 1 00 
LM302H 75 LM340T-5 1.25 LM739N 1 19 
LM304H 1.00 LM340T6 125 LM741CN/N .35 
LM305H 
LM307CN/H 

60 

35 
LM3404-8 
LM340T-12 

1 25 
1 25 

LM741-149 
LM747N01 

.39 

.79 
LM3000/H 1.00 LM3407-15 1.25 LM74eN/H .39 
1114309H 1.10 LM3407.113 1.25 LM13105 1 95 
LM309K 125 LM340T-24 1 25 LM1450N;H .59 
LM310CN 1 15 LM3585 1.00 MC1488N 1.95 

LM311N/H .90 LM370N 1 95 MC14095 1.95 
LM312H 115 LM373N 3 25 LM1496N .95 
LM317K 6.50 LM3775 4 00 LM1556V 1.75 
LM3180M 150 LM380N 1.25 MC1741SCP 3.00 
LM3199 1.30 LM38005 .99 LM2111N 1.95 
LM320K-5 1.35 LM381N 179 LM29019 2.95 
LM320K5.2 1.35 LM3825 1.79 LM3053N 1.50 
LM3201412 1.35 NE501N 8.00 LM30655 1 49 
LM320K-15 1.35 NE510A 6.00 LM3900N(3401) 59 
LM320K-18 1.35 NE529A 4 95 LM3905N 1 49 
LM320K24 1.35 NE531HN 3.95 LM39095 1.25 
LM3204-5 1 25 NE536T 6.00 MC5558V 59 
LM3207.5.2 1.25 NE540L 6.00 8038B 4 95 
LM3207-8 1.25 NE544N 4.95 LM75450N 49 
LM320T.12 1 25 9E5509 1.30 75451CN 39 
L513207-15 1.25 NE555V .39 75452CN 39 
LM32011-1B 1.25 NE556N .99 75453CN 39 
LM320T-24 1.25 NE560B 5.00 75454CN 39 
LM323K-5 5.95 9E5618 5.00 75413109 79 
LM324N 1 49 5E5628 5.00 75492CN 89 
LM339N 99 NE565N/H 1.25 754935 89 
LM340-5 1.35 NE566CN I.75 75494CN .89 
LM340K-6 1 35 9E5675M .99 RC4136 125 
LM340K-8 1.35 NE570N 4 95 RC4151 3 95 
LM340K-12 1.35 LM703CN/H 69 RC4194 4 95 
LM340K-15 1.35 4917099 /ll 29 RC4195 4 49 

74L500 
741501 

29 

29 
74LS00TTL 74L5138 

7415139 
6s 
89 

741502 29 74L547 89 7415151 89 
74LS03 29 740551 29 7415155 89 

741504 35 
741754 29 74L5157 89 

74LS05 35 
74L555 29 74L5160 

74008 29 74L573 45 7413161 15 
740509 35 74074 45 7415162 25 

741510 29 740575 59 74LS163 15 

74LS11 75 741576 45 7413164 25 
74L513 59 74LS78 49 74LS175 99 
740514 1 25 741580 89 74L$181 49 
741515 35 741585 125 7415190 15 

74L520 29 74086 45 74LS191 15 

74L521 35 
740590 59 7415192 

741522 35 74LS92 75 7415193 15 

74LS26 35 741593 75 740194 15 

74L527 35 741595 99 7415195 
7400 35 741596 115 740253 99 
74L530 29 7415107 45 7415257 89 
741532 35 7415109 .45 74LS258 1 75 
74L537 45 7415112 45 7415260 69 
74L540 35 7415123 1.25 74L5279 75 
740542 89 74L5125 09 74LS367 75 

740132 .99 740368 75 
7415106 49 7415670 2.49 

INTERNATIONAL 
TIME ZONE CLOCK 

Four individually pro- 
grammed clocks to time 
zone of your choice 

Single synch. switch to 
synchronize time zones 

Alterable vinyl lettering 
(change zone identity let- 
tering when desired) 

Hrs., minutes & seconds 
displayed for each zone 

Hi- bright LED digits (.6" 
character height) 

Continuous AM or PM in- 
dication using 12 hr. format 
SPECIFICATIONS: 
Power: Wall plug transform- 
er Input voltage 117VAC60Hz 
output voltage 12VAC 601-1Z. 
Case: Standard: wood mold- 
ing w/sIrnulated walnut fin- 
ish esplexiglasss le s. Black 
textured ABS back. 
Dimensions: 5" x l8" 

T2-4 Assembled $159.95 

5 49 

ZURICH 

5 OS 48 

ON DON 

$ A 

FRA CISCO 

DIGITAL STOP TIMER 
OR CLOCK 

10 hour stopwatch timer 
12 or 24 hour operation 

6 function controls: fast, slow, hold, 
reset, 12/24 hour and 5/6 digit 
Large .560" red display 
50Hz or 60Hz operation 
Includes mounting bracket 
Size: 4" x 2" x 5" 

JB1001A Assembled ... $59.95 

DISCRETE LEDS 
.200" dia. 

XC556R red 5/$1 
XC556G green 4/$1 5/$1 
XC556Y yellow 4/$1 4/51 
X05560 clear 4/$1 I 4/$1 

.200" dia. 

XC22R red 5/$1 

XC22G green 4/51 

XC22Y yellow 4/$1 

.170' dia. 
MV108 red 4/$1 

.085" dia. 

MV50 red 6/51 

INFRA -RED LED 
1/4 "x1 /4 "x1/16' flat 

5/$1 

.125" dia. 

XC209R red 

XC209G green 
XC209Y yellow 

.185" dia. 
XC526R red 
XC526G green 
XC526Y yellow 
XC526C clear 

.190" dia. 
XC111R red 
XC111G green 
XC111Y yellow 
XC111C clear 

5 /$i 
4/$1 
4/$1 
4/$1 

5/$1 
4/$1 
4/$1 
451 

TIMEX T1001 
LIQUID CRYSTAL DISPLAY 

CLASS II 

FIELD EFFECT 

PM ] 2Zz 

1 71 I o rf 
p /r( + 

O IG IT -.5" CHARACTERS 
THREE ENUNCIATORS 
2.00 "x 1.20' PACKAGE 
INCLUDES CONNECTOR 

T1001- Transmissive 57.95 
T1001 A-Reflective 8.25 

DISPLAY LEDS 
TYPE POLARITY HT PRICE TYPE POLARITY HT PRICE 
MAN 1 Common Anode -red 270 2.95 MAN 6730 Common Mole -red - 1 560 99 
MAN 2 5 a 7 Dot Matne-red 300 4.95 MAN 6740 Common Cathode-red -D D 560 99 
MAN 3 Common Cathode -red 125 25 MAN 6750 Common Cathode-red - I .560 99 

MAN 4 Common Cathode-red 187 1.95 MAN 6760 Common Anode-red 560 99 
MAN 7G Common Anode -green 300 1.25 MAN 6780 Common Cathode -red 560 99 
MAN 79 Common Anode -yellow 300 99 OL701 Common Anode -red - 1 .300 99 

MAN 72 Common Anode-red 300 99 D4704 Common Cathode -red .300 99 

MAN 74 Common cathode-red 300 1 25 DL707 Common Anode -red .300 99 
MAN 82 Common Anode-yellow 300 49 05728 Common Cathode -red 500 149 
MAN 84 Common Caihodeyelldw 300 99 OL741 Common Anode -red SOO 1.25 

MAN 3620 Common Anode-orange 300 49 DL746 Common Mode-red x 1 .630 149 
MAN 3630 Common Anode -orange r 1 300 99 DL747 Common Mode -red 600 I 49 

MAN 3640 Common Cathode- orange 300 99 05749 Common Cathode -red + 1 .630 1 49 
MAN 4610 Common Anode -orange 300 99 OL750 Common cathode -red .600 I.49 
MAN 4640 Common Cathode- orange 400 99 00338 Common Cathode-red 110 35 

MAN 4710 Common Anode -red 400 99 FN070 Common Cathode 250 69 
MAN 4730 Common Anode-red r 1 400 99 F90350 Common Cathode - 1 .357 99 
MAN 4740 Common Cathode -red .400 99 F610359 Common Cathode 357 75 
MAN 4810 Common Anode-yellow 401 99 F90503 Common Cathode /FND5001 .500 99 
MAN 4840 Common Cathode -yellow 400 99 FNO507 Common Anode (FND510) .500 99 

MAN 6610 Common Anode-orange-D. D. 560 99 5082 -7730 Common Anode -red 300 99 

MAN 6630 Common Anode- orange _ 1 .560 59 HDSP -3400 Common Anode -red .800 r 50 
MAN 6640 Common Cathode -orange -D. D. 560 99 HDSP -3403 Common Cathode red .800 1 50 
MAN 6650 Common Cathode -orange r 1 560 99 5082 -7300 4 a 7 sgl. 055 -1/010F 600 19.95 
MAN 6660 Common Anode -orange 560 99 5082 -7302 4 x 7 S01. Digit -LHDP .600 19.95 
MAN 6680 Common Cathode-orange .560 99 5082 -7304 5aerrange character I r 1) .600 15.00 
MAN 6710 Common Anode -red -D. D. 560 99 50827340 4 i 7 S91. 064-Hexadecimal 600 22.50 

AV-5-9100 
AV-5-9250 
AV-5-9500 
AV-5.2376 
HD0165 
74C922 
74C923 

ICM7045 
ICM7205 
ICM7207 
ICM7208 
ICM7209 

TELEPHONE /KEYBOARD CHIPS 
Push Button Telephone Dialler 
Repertory Dialler 
CMOS Clock Generator 
Keyboard Encoder 85 keys 
Keyboard Encoder 16 keys 

Keyboard and Encoder 20 keys 

ICM CHIPS 
CMOS Precision Timer 
CMOS LED Stopwatch/Timer 
Oscillator Controller 
Seven Decade Counter 
Clock Generator 

514.95 
14.95 
4.95 

14.95 
7.95 
7.95 
6.25 

24.95 
19.95 
7.50 

19.95 
6.95 

MCM6571 
MCM6574 
MCM6575 

NMOS READ ONLY MEMORIES 
128 X 9 X 7 ASCII Shifted with Greek 
128 X 9 X 7 Math Symbol 8 Pictures 
128 X 9 X 7 Alpha Control Char Gen 

13.50 
13.50 
13.50 

TL074CN 
7L494CN 
TL496CP 
11C90 
95H90 
4N33 
MK50240 
DS0026CH 
TIL308 
MM5320 
MM5330 
LD110/1i1 
MC14433P 

MISCELLANEOUS 
Quad Low Noise bi -tet Op Amp 249 
Switching Regulator 4.49 
Single Switching Regulator 1.75 
Divide 10/11 Preswler 19.95 
Hi -Speed Divide 10/11 Prescaler 11.95 
Photo-Darlington Opto- Isolator 3.95 
Top Octave Freq. Generator 17.50 
5Mhz 2 -phase MOS clock driver 3.75 
27' red num. display w /integ. logic chip 10.95 

TV Camera Sync. Generator 14.95 
4Va Digit DPM Logic Block (Special) 3.95 
31/2 Digit A/D Converter Set 25.00 /set 
35, Digit A/D Converter 13.95 

LITRONIX ISO -LIT 1 

Photo Transistor Opto- Isolator 
(Same as MCT 2 or 4425) 

49é each 

SN 76477 
SOUND GENERATOR 

Generates Complex Sounds 
Low Power - Programmable 

$3.95 each 
TV GAME CHIP AND CRYSTAL 
Ay -3- 6500 -1 and 2.01 MHZ Crystal (Chip 8 Crystal 5CC 
includes score display. 6 games and select angles. etc. 7.94J /Set 

RCA LINEAR 
CA30139 2 15 

CA20239 2.56 
CA30357 2.48 
CA30391 1.35 

CA30469 1.30 

CA3059N 3.25 
CA30609 3 25 

CA30801 85 

CA30819 2.00 

CA30829 
CA3083N 
CA3086N 
CA3089N 
0031307 
CA31401 
CA3160T 
CA3401N 
CA3600N 

200 
1 60 

85 

3.75 
1 39 

1 25 
1 25 

59 

3 50 

CALCULATOR 
CHIPS /DRIVERS 

MM5725 52 95 

MM5738 2.95 
DM0364 2.00 
008865 100 
DMB887 75 

SM8B89 75 

9374 7 seg 

C A LED driver 150 

CLOCK CHIPS 

MM5309 54 95 

MM5311 4.95 
M815312 4 95 
MM5314 4 95 
M5316 695 
MM5318 9.95 
MM5369 2 95 
MM5387/1998A 4 95 
011//I 6 95 

MOTOROLA 
MC1408L7 
MC1408L8 
MC1439L 
940302217 

MC3061P 
MC40161744161 
MC4024P 
MC4040P 

MC4044P 

54.95 
5.75 
2.95 
2 95 
3.50 
750 
3.95 
6.95 
4 50 

8 pin LP 

14 pin LP 

16 prn LP 

18 mn LP 

20 pm LP 

14 o1, ST 

16 pm ST 

18 pm ST 

24 pm ST 

8 pin SG 

14 pin SG 

16 pin SG 

18 pin SG 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 
1 -24 25 -49 50100 1.24 2549 

.517 16 15 22 pin LP S 37 36 
20 19 18 24 0n LP 38 37 
22 21 20 28 pn LP 45 44 
29 28 27 36 

tao 

pin LP 

LP 63 
60 _5g 

34 30 30 SOLDERTAIL STANDARD (TIN) Din .62 

S 27 25 24 am 28 pin ST E 99 

36 pin ST 

.90 
30 27 25 1.39 1.26 
35 32 30 40 pm ST 1.59 1.45 
49 45 42 

SOLDERTAIL STANDARD (GOLD) 
S 30 27 21 24 Din SG S .70 63 
35 35 29 26 pin SG 1.70 1.00 
38 35 32 36 pin SG 165 1.40 

52 47 43 40 pin SG 1.75 1.59 

3e 31 WIRE WRAP SOCKETS 
41 37 (GOLD)LEVEL A3 22 pin WW $ .95 85 

38 37 24 pin WW 145 95 

42 41 28 1 1.25 
1 

79 .72 
6B 62 36 Din 

Din WW 

1.SB 

40 

40 Din WW 1.75 1.55 

B pm WW 539 
10 pin WW 45 
14 pin WW 39 
16 pin WW 43 
1E1 pin WW 75 

20 pin WW .85 

50 -100 

35 
36 
43 

58 

61 

B1 

115 
1.30 

.57 
go 

1.26 
145 

75 

85 
110 
1.30 
1.40 

1/4 WATT RESISTOR ASSORTMENTS -5% 
ASST. 1 5 ea 

ASST. 2 Sea .1 ul ííH3% 

ASST. 3 5 ea 

ASST. 4 5 ea 

ASST. 5 5 ea 

ASST. 6 5 ea 

ASST. 7 5 ea 

ASST. BR Includes Resistor Assortments 1-7 (350 PCS.) $9.95 ea. 

50 PCS 

50 PCS 

50 PCS 

50 PCS 

50 PCS 

K 50PCS 

$1.75 

1.75 

1.75 

1.75 

1.75 

1.75 

senn so PCs 1.75 

$10.00 Min. Order - U.S. Funds Only Spec Sheets - 25d 
Calif. Residents Add 6% Sales Tao 1980 Catalog Available -Send 41d stamp 
Postage -Add 5 %plus$1 Insurance (if desired) 

ameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592-8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE. SAN CARLOS. CA 94070 

ADVERTISED PRICES GOOD THRU NOVEMBER 

XR205 $8.40 
00210 4.40 
X0215 4.40 
09320 1.55 
XR -L555 1.50 
XR555 .39 
X0556 .99 
XR567CP 99 
XR567CT 1.25 
XR1310P 1.95 
XR1468CN 3.85 
XR1488 1.95 
X91489 1.95 

EXAR 
JE2206K8 19.95 
091800 3.20 
XR2206 4.40 
XR2207 3.85 
X92208 5.20 
082209 1.75 
X92211 5.25 
X02212 4.35 
X92240 3.45 

XR2242CP 1.50 
x02264 
X02556 
002567 
XR3403 
X04136 
X04151 
X04194 
XR4202 
X04212 
004558 
004739 
094741 

4.25 
3.20 
2.99 
1.25 
1.25 
3.95 
4.95 
3.60 
2.05 
.75 

1.15 
1.47 

DIODES TYPE VOLTS W 

194002 100 PIV 1 AMP 

PRICE 

12/1 00 
TYPE VOLTS W PRICE 794003 200 PIA 1 AMP 12 :1 00 
19746 3.3 400m 4/I 00 194004 400 PIV 1 AMP 12100 
15751 5.I 400m 4/1.00 194005 600 PIV 1 AMP 10100 
13752 55 400m 4 :1.00 194006 800 PIS 1 AMP 10I 00 
18753 6.2 400m 4/1.00 194007 1000 PIV 1 AMP 10.1 00 

13754 6.8 400m 4:1 00 193600 50 200m 6.1 00 
19757 0.0 400m 4/1.00 194148 75 10m IS 00 
19755 12.0 4001, 4 /1.00 194154 35 10m 12: 100 
19955 8.2 636m 4/1.00 194733 51 tw 28 

1N965 15 4001, 4 /1.00 154734 5.6 1w 28 

195232 5.6 
195234 6 2 

SOOm 28 

500m 28 

1144735 6.2 la 
194736 6 8 144 

28 

28 
195235 6.8 500m 28 194738 82 1w 28 
195236 7 5 500m 28 194742 12 In 28 
195242 12 500m 20 134744 15 I 28 
1N5245 15 500m 28 191183 50 PIV 35 AMP 1.60 
19456 25 40m 6/1 00 151184 100 PIV 35 AMP 1.70 
19458 150 7m 6/1.00 131185 150 PIV 35 AMP 1 70 
15485A 10 10m 5/1.00 131186 200 PIV 35 AMP 1 80 
194001 50 PIV 1 AMP 12/1.00 1N11B8 400 P11:35 AMP 300 

SCR AND FW BRIDGE RECTIFIERS 
C360 150 0 4005 SC191251849/ 51 95 

C36M 35A (h 6005 SCR 1.95 

252328 1 -6A al 3005 SCR 50 

MDA 990 -I 124 I, 505 FW BRIDGE REC 1 95 

MOO 980 -3 12A r6 2005 FW BRIDGE REC 1 95 

C106B1 So TRANSISTORS 2143904 
MPSA05 30 253055 B9 293905 
MP5A06 5/1.00 MJE3055 1.00 193906 00 

11597 6/1,00 253392 5/1 00 254013 i ' OO 

T1598 6/1.00 253398 5/1 00 254123 6 ', 00 
40409 1 75 PN3567 3/1 00 PN4249 4:1 00 

40410 1.75 PN3568 4/1 00 PN4250 4/1 00 
40673 1 75 PN3569 4/1 00 2N4400 4/1.00 
29918 4 100 MP536386 5/1.00 2144401 4/1 00 
2N2219A 2'1.00 MPS3702 5/1.00 254402 4/1 00 
2N2221A 4 1.00 253704 5/1.00 254403 4/1.00 
2922220 5:100 MP53704 5/1.00 294409 5/1.00 
PN2222 Plastic 71 00 253705 5/1-00 255086 40 00 
2923695 4.1 00 MPS3705 5/1.00 255087 4/1.00 
MPS2369 5i1 DO 253706 5/1 0 295088 4/1 00 

292484 4.1 00 MPS3706 5:1 DO 295089 4/1.00 
252906 4 1 00 293707 5:1.00 255129 5/1 00 

292901 51.00 253711 5:100 PN5134 5/1 00 

PN2907 Piashc 7/1.00 2N3124A 65 PN513B 5/1 00 

252925 5/1.00 21437250 1.00 295139 5/1.00 

942E2955 1 25 253772 2.25 255210 5/1 00 

253053 2.100 2N31323 1.00 295449 3,'1 00 

253903 5.1 00 295951 3/1 00 

;APACITOR ODISCCAPCAC ól7 CORNER 
10 pl 
22 pt 

47 pf 
100 01 

220 pl 
CO of 

.001m1 
0022 
0047m1 
Olmf 

0y 
05 
05 

05 
05 
05 

05 
100 

12 
12 

12 

12 

10 95 ],QQ_ 

04 03 .001µF 
M 03 .0047µl 

.04 03 .01µF 
04 03 .022111 
04 03 0475F 
04 .035 15F 

VOLT MYLAR FILM CAPACITORS 
10 07 022ml 
10 07 0471,1 
10 07 Iml 
10 07 .22mí 

I_9 
OS 

05 
05 
06 
06 
12 

13 

21 

27 

33 

a99 
04 
04 

04 
05 
05 

09 

11 

17 

23 

27 

I00 
035 
035 
035 
04 
04 

075 

08 

13 
17 

22 

1 /355 
*20% SIPPED TANTALUMS 1501201 CAPACITORS 

28 23 17 1 5/355 
35 15/35V 

22/355 
.25 

28 

23 

23 

17 

17 
2.2135V 

3.325V 
.35 
.35 

. 

.31 
. 

.27 
33735V 
47/350 

28 
28 

23 
23 

17 
17 

4.7/25V 
6.8/255 

.33 

.49 
.28 
.45 

.23 

.35 
68 735V 

1 0/355 
28 

28 
23 
23 

17 

17 

15/25V 
22/6V 

.75 

.75 
.68 
.60 

.59 

.50 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 
Axial 

.47/505 
Lead 

15 13 10 
Radial Lead 

47/255 15 13 10 
1 0 /SOS 
3 5505 

16 

14 

14 

12 

11 

09 
47505 

1 0065 
16 

15 

14 

13 

11 

10 
4 1/255 
101255 

15 
15 

13 

13 

10 

10 

1 005V 
1.0.505 

16 

16 

14 

14 

11 

11 
10605 
22255 

16 

it 
14 

15 

12 

12 

4.7:16V 
4.7.25V 

15 
15 

13 

13 

10 

10 
2250V 
47.255 

24 
19 

20 
17 

18 
15 

4 7.505 
10165 

16 
14 

14 
12 

11 

09 
47 505 
100 259 

25 
24 

21 
20 

19 
18 

15259 
10/509 

15 

16 

13 

.14 

10 

12 
10050V 
220,250 

35 
32 

30 
28 

28 
25 

47500 
10016V 

24 

19 
21 

.15 
19 

14 
220:505 

470.255 
45 

33 

41 

29 
38 
27 

100255 
100.505 

24 
35 

20 
30 

18 
28 

1000/165 55 .50 45 220165 23 17 16 

2200.16V 70 62 55 470.055 31 28 26 
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Transistor Checker 
- Completely Assembled 

- Battery Operated - 
The ASI 1oanslst o, Cnecke, pst 
able of checking wide ranee co 
tnnststor typo, uthw ,n cucurl r 

or out of ereurt To Operate. 
simply plug the transistor to Ife 
checked into th Iront pane 
dcket, or connect il with the a1 

Redo, clip test leads p,ovrde, 
the unit safely and automatically 

amuiras low, med'um and 1,0 
r PNP and NPN transtors rower si 
3 
," 

"C' cell battery not included. 

Trans-Check S 19.95 ea. 
Custom Cables & umpers 

Pail No. 
DB25v 4 P 

OB25P 4 S 

DB25S-4-S 

DJ14-1 
DJ16 1 

DJ24 1 

DJ14-1.14 
DJ16 t-16 
DJ24-1-24 

DB 25 Series Cables 
Cable Length Connectors 

: ft ? DP25P 
4 Ft 1 -DP25P 1.25S 
4 2 -DP25S 

Dip Jumpers 
14 Pin 

111 1.16 Pm 

Ih 1.24 Pin 
' 1.1 P 

Price 
51595 en 

516 95 ea 

St7 95 ea 

51 59 ea 

t 79 ea 

2 79 ea 

2 79 ea 

319ea 
4 95 ea 

For Custom Cables & Jumpers Sae JAMECO 1979 Calalo9 lar Pricing 

CONNECTORS 
25 Pin -D Subminiature 

D925P las pictured) PLUG (Meets RS232) 52.95 
0825S SOCKET (Meets RS23pi 53.50 
0851226 -1 Cable Covet for DB25P or DB25S $1.75 

PRINTED CIRCUIT EDGECARD 
156 Sperme In Douro Rtaa W1 Sewed. Centaur fa, 05411 07h P ! Cl,' . 

15/30 SE PINS (Solder Eyelet/ $1.95 
18/36 SE PINS !Solder Eyelet) $2.49 
22/44 SE PINS (Sonie, Eyeletl $2.95 
22/44 WW PINS )Wire Wrap( $3.95 
50/100 WW PINS (Wire Wrap/ 19681 1 $6.95 
1.125 Spacing) 

4 -Digit Clock Kit 
Bright .357" ht. red display 
Sequential roaming colon 
12 or 24 hour operation 
Extruded aluminum caw (black) 
Pressure switches for hours, minutes L hold tunct10ns 
Includes all components. caw and wall transformer 
5,2e l s. x 14 a 1 C. 

MICROPROCESSOR COMPONENTS - -MICROPROCESSOR MANUALS- -MU 60e0A SUPPORT DEVICES- 

P. 0,,Pol 
.s 5,5 ],we' 

.. eralor Dover 

6100 6100 SUPPORT DEVICES 
MLnn woo 
MC., 

OU 

, 019 croce ero He^ 
MCee:iiiv 12846 5419 Ram 

MC6921 Perrpn Ime' AaAp1, MC6620. 
MC6628 Pno'rn Interupu Cont.*, 
4, 1,611. - 102446 O ROM .4C6630 0r 

Asyncn,000u3 Comm 0010101 

- Svncnronws Send Data Adapt 
-. 1 NY +p n O ire 405E4 

s ÿ 
3 2] 

5 95 

3 49 

3 95 
49 
95 

5 95 .Es 
I4 95 

9 95 

19 95 

9 95 

S. 95 
24 95 

5 95 
' 49 

+2 95 
4 95 

7 95 

9 95 

95 

95 
,. 2 25 - MICROPROCESSOR coIPS- MISCELLANEOUS - 

'ne(., svii S. 95 
4,oe 1, CPU no 95 

0n.:,602 CPU +9 95 

50 Meo 19 95 

owl CPU -195 
6035 8 Be MPU pod RAM 1 0 Ines 19 95 

Po085 CPU 19 95 
1M5990011 16 So MPU e navate. munoly 

6 P.M 49 95 

Buen (10.07090 
6145006 Duo 25 4,1 Dynamic 
445039 Dual 50 B0 Ornamc 
44)340 D1MI 16 St Stato 
: ",hÚ60 Duo 100 Bes Stato 
1:4510í1 Due 64 90 Aaumulalo' 
'M5016í 5005,2 B, Dynamic 

a1c 

nARI S 

S 50 

50 

5p 

w 
99 

3 95 
4 95 

2 95 
99 

2 95 

2 95 
4 Op 

4 00 

2 95 

6 95 
49 

,9. 

M 

M 265- e 4e .t 51II 

110111 
25+3r2140. Cnaner 4eneratanueper u 

251313026 Cna,anet Generatorlo0er casal 
2516 Cnarxle, Generalo' 
MM52306 2046 13, RMd Dnn Memory 

mol 
+103 

MAPS 

2561, Stator 
102401 DI'nemrr 

2101181011 25644 Slanc 
2102 102411 Static 
11107 102411 Sutrc 

21111511, 25604 S4M 
2112 2564a Sta. M05 
214 102404 541a 450hs 

2t141 10201J Sta. 450n5 roe 0000' 
2t14 J 102404 56 30094 
21141 3 1024. Static 3001 100 pose, 
5101 25604 SIAN 
5280 2107 409601 DynamN 

I119 1604 Stak 
745200 2560+ 5101 Irrsb4 
93421 2560+ slatp 
Up0414 4A Donnola 16 pm 

11411/0271 

JP0416 16A °shama l6 ph :53n, 
1Mx4116r 
IM,aO44 aa 5411 

ISSU 
154045 
2117 

MM5262 

02404 SRN 
16 3610' 904,,x 1501 

markedl 

tot, Dyes 

PIIpM's 

S9 95 

9 95 

'0 95 
1 95 

S 49 

99 
3 95 

+ 9` 

05 

95 

10 91, 

10 95 

11 95 

' 95 
4 95 

4 95 

4 95 

9 9` 

14 95 

9 95 

'7020 2046 'AMOS 

2715101 161 009,10 
1M5. +516 los' EPROM 

1216 'ReOuires slop* -5V Opte fumh 
1052532 4006 EPROM 

0706 Et EPROM 

2716 1 ifs -- EPROM 
"Rewires 1 .mages 50 5V 12 

5203 2016 EAM05 

6301 1í7611i 1024 Instate Bode, 
6331 1 r 76021 256 Omo C Bode, 
82523 32118 Open Cohen., 
625115 4098 Boxer 
825129 3208 

B6 512 z, 6666510r 
-4104 256 .r' Cm1ector 

The Incredible 

"Pennywhistle 103" 

$139.95 Kit Only 
Ise Ptnayerkeat 103 rapeTe or'ecordrng OM to ano Noll audio ope M49091 

u speed 'eWne "enlsrn'Ine'ecn'(t' and e n a/e to communicate dltwh 0'In 
modern ans lermmal for tsaphoo nammrnp 9. wwomurwalrons In 

l,neen wilco a /iustmMlsant,stWNOrmnonprw6O rea015 avalai* 

Data bantersuon Medea 

Manmum 0ata Rae 
pala rommal 

Raatne CIrMM1 Frtaeneds 
14nfmrl Cllanntl Newsmen, 

Rettr.e Sahnkmn 
Trans. L.tl 

Reeves FreNanet tolerante 

01pta Bala wens. 

Pests IM0Oemeata 
P aM,wl 

Erwue00,.Srn Neernp tulr -OUoler rnatdupe. 
XNetao1, 
100 Bild 

OStncnronous Stoll Ire., b man Irrer .w.. 

. r¿maln 
ror 

1 0 7 0 s . e 

.. vr 2225 Opa 

TRS -80 
16K Conversion Kit 

Expand your 4K TRS -80 System to 16K. Kit 

comes complete with: 

' R each UPD416 -1 (16K Dynamic Rams) 250NS 
jury -II 'tentation for conyersIO" 

TRS-16K $75.00 

JE600 HEXADECIMAL 
ENCODER KIT 

FEATURES 

JE730 $14.95 

Jumbo 6 -Digit Clock Kit Ill 
F our .630 "0't. and two .300"5I 
common anode displays 
Uses MM5314 Clock chip 
Switches for hours, minutes and hold functions 
Hours easily viewable to 30 feet 
Simulated walnut caw 
115 VAC operation 
12 or 24 hour operation 
Includes ali components. Caw and wall transformer 
Sode: ON 300 10. 

JE747 $29.95 

JE701 

Bright 300 Ot tool,.,. cart 
Ode drwlav 
Usas MM5314 clock chat 

Switches for hours, m,nuws 
and hold modes 
Hrs. wally viewable to 20 Ht 

Simulated walnut caw 
115 VAC operation 
12 or 24 hr. operation 
Incl 

transformer l tonents 
caw h 

6 -Digit Clock Kit $19.95 

JE600 
Headeclmal Keypad only 

559.95 
514.95 

DIGITAL 
THERMOMETER KIT 

Dual wnwre tom dcnrnngl o < ntrol a for 
or dual n torang 

COntrnuous LEO 9" nt. drwlev 
Rang. 40F to 199°E 40í to 100C 
Accuracy nomonai 
Set for Fahrenheit or Celsius reading 
Sim 

a0'1 
AC wall adopte, 

5iee 3í411.6 S H W 1 J H 

JE300 $39.95 

COMPUTER CASSETTES 
b EACH 15 MINUTE HIGH 

QUALITY G15 CASSETTES 
PLASTIC CASE INCLUDED 

12 CASSETTE CAPACITY 
ADDITIONAL CASSETTES 
AVAILABLE NC -15 -52 95 .I 

CAS -6 
.- . $14.95 

62 -Key ASCII Encoder Keyboard Kit 

The 3E610 62Key ASCII Encoder Keyboard 
Kot can be interfaced onto most any com- 
puter system. The JE610 Kot comes come 
pieta with an industrial grade keyboard 
swotch assembly (62 keys), IC's, sockets, 
connector. electronic components and a 

double sided printed worrng board. The 
keyboard assembly requires e5V 96 150mA 
and -12V as 10mA for operation. 

FEATURES 
60 Kays generate the full 128 char 
acters, upper and lower caw ASCII 
wt 
Fully buffered 
2 user define keys provided for 
custom applications 
Caps lock for upper caw only 
alpha characters 
1.1101l4es a 2376 140 pint encoder 
read only memory chop 
Outputs directly compatible with 
TTL /DTL or MOS logre arrays 
Easy Interfacing yeah 16pin dip 
or 18 pin edge connector 

JE610 $79.95 
62 -Key Keyboard only .. S34.95 

SUP 'R' MOD II 
UHF Channel 33 TV Interface Unit Kit 

MOD Il 

Wide Band B W or Color System t Converts TV to VIdeO Display for 
home computers. CCTV camera. 
Apple II. works with Cromeco Daz- 

zler. SOL-20. IRS-80. Challenger. 
etc 
MOD II 1s pretuned to Channel 33 
(UHF) 
Includes Coastal cable and antenna 
transformer 

$29.95 Kit 

ULTRA -VIOLET 
PRODUCTS. INC. 

EPROM Erasing Lamp 
Eraws 2708. 2716, 1702A, 52030, 52040, etc. 

Erases up to 4 chips wdhm 20 minutes. 
Maintains constant exposure distance of one inch 

Special conductwe foam loner eliminates static build up 
Bulb in safety lock to prevent UV exposure 
Compact - only 7.5/8" x 2.7/8" x 2" 
Complete with holding may for 4 chips 

U V S -11 E 569.95 

REMOTE CONTROL 
TRANSMITTER & RECEIVER 

REGULATED PO 
JE200 

73. 

5V -1 AMP 
POWER SUPPLY 

Uses LM309K 
Neat sink provided 
PC Board construction 
Provides a solid 1 amp 
le 5 volts 

Can supply up to 15V. 
19V and 212V with 
JE205 Adapter I ne ludas components. 
hardware 6 instructions 

JE200 $14.95 )tige: 3h"x5 "x2 "H 

WER SUPPLY NEW 

JE205 ADAPTER BOARD 
- Adapts to JE200 - 
t5V, ±9V and í12V 

DC /DC converter w/ 
a5V input 

Toroodal hl -speed 
switching AMER 

Short e,tP. protection 
PC Brd. construction 
Piggyback to JE200 
board 

S,ee 3%"2"x 9/16"h 
JE205 $12.95 

Digital Stopwatch Kit 
usr Ill tersrr '205 Cnip 
platen tollo double-sided 11 C. Board 
LED display (red) 
Times to 59 min. 59.59 sec. wroth auto reset 
au atta crystal controlled 
Three stopwatches on one: single event, who 1196 
(cummulative) 4 tallo, (wquent Ill 1,/^.^n) 
uses 3 peniile batteries ` 5.20: 4.5' 0 2.15" e .90 

NOVEMBER 1979 

JE900 $39.95 

510.00 Mon. Order - U.S. Funds Only Spec Sheets - 254 
Calif. Residents Add 6% Sales Tax 1980 Catalog Available - Send 41d stamp 
Postage - Add 5 %plus $1 Insurance if desired( 

N FREE 
1990 

-, 
CATALOG arreco 

ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

MAIL ORDIR I /.I( /RoN.IC1' loORLI)N' /DL. 
1021 HOWARD AVENUE. SAN CARLOS. CA 94070 

ADVERTISED PRICES GOOD THRU NOVEMBER 

IDEAL FOR TRS 80 CASSETTE CONTROLLER 

UlugJaCk nttdace 10 any 
computer system requiring 

femote 
codrrol of cassette 

unctions 
The CC100 COMMIS cassette 
motor functions, monitors 
tape location wen its interna 
speaker ana requires no 
poster Ellmlratesele01099yng 
ana unpluIOHlp 01 cables dud - 

p computa' loading opera- 
tion !tom U -sett! 

dCC-100 

S29.50 

CIRCLE NO 350N FREE INFORMATION CARD 

Micro - 
Miniature 
Joystick 

2 each 100K pots (Linear Taper) 
Printed Circuit Board Mount 
Size: 1" x 1. 3/16" x 1. 316 " 

A ( 
Micro -Miniature Joystick ....54,95 / 
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PERFECT FOR USE 
WITH A TIMEBASE. 

FAIRCHILD RED LED LAMPS 
1 -le, Case RED EMITTING These are not 

v some 01 our compelitlon These are 
1... h ,Init 

10 FOR 1119 

elli 50 FOR $495 

"WE BOUGHT 250,000 PCS." 

LAB -BENCH VARIABLE POWER SUPPLY KIT 
5 to 20 VDC at 1 AMP. Short circuit protected by current 
limit. Uses IC regulator and 10 AMP Power Darlington. 
Very good regulation and low ripple. Kit includes PC 
Board, all parts, large heatsink and shielded 
transformer 50 MV. TYP. Regulation $15.99 KIT 

CLOCK MODULE OPTIONS 
MA1008 A and D MA1013 

Switches and pot tor all optons 
Includes: 
5 push buttons 

1 toggle 
1 10K pot $2.50 

Alarm Parts (including high Impedence 
transducer) Much more efficient than a 

speaker $1.50 
Transducer only (unbelievably loud() $1.10 

SONY 23 WATT AUDIO AMP MODULE 
#STK -054. 23 WATTS SUPER CLEAN AUDIO. 20 HZ to 
100 KHZ ± 2 DB. HYBRID, SILICON, SELF - 
CONTAINED MODULE. ONLY 13/4 x 21/2 IN. WITH 
DATA. 
COMPARE AT UP TO TWICE OUR PRICE! $899each 

LED BAR GRAPH AND ANALOG METER DRIVER 
New from National Semi. eLM3914 Drives 10 LED 
directly for making bar graphs. audio power meters, 
analog meters. LED oscilloscopes. etc. Units can be 
stacked for more LED's. A super versatile and truly 
remarkable IC. Just out' 
SPECIAL PRICE: $3.99INCLUDES 12 Page Spec. Sheet 

16K DYNAMIC RAM CHIP 
WORKS IN TRS -80 OR APPLE II 

16K X 1 Bits 16 Pin Package. Same as 
Mostek 4116 -4. 250 NS access. 410 NS 
cycle time Our best price yet for this state 
of the art RAM. 32K and 64K RAM boards 
using this chip are readily available. These 
are new fully guaranteed devices by a 

major mfg 
VERY LIMITED STOCK! 

"MAGAZINE SPECIAL" - 8/$79.50 

60 Hz CRYSTAL TIME BASE 
$4.95 (Complete KI0 

Uses MM5369 CMOS divider IC 
with high accuracy 3.579545 
MHZ Crystal. Use with all MOS 
Clock Chips or Modules. Draws 
only 1.5 MA. All parts, data and 
PC Board included. 100 Hz. 
same as above. except $5.95. 

SILICON POWER 
SOLAR CELLS 

2 Inch Ora. Approx 5 VDC at 500 
MA. in sunlight. Factory new units 
not rejects as said by others 
Series for higher voltage, parallel 
for higher current. Converts solar 
energy directly to electricity 
LIMITED QUANTITY. $599 

ea 

NATIONAL SEMICONDUCTOR 

"COLOSSUS JR." JUMBO CLOCK MODULE 

/%/% /%/% / - 
- /7 

ASSEMBLED! NOT A KIT! 

:'AYUFACTURER S CLOSEOUT! 

$g5 0 

i 2 FOR 

$15 

IAC XFMR It 951 

MA1013 
BRAND NEW! 

Bright 4 digit 0.7" LEO Display 
Complete -Add only Transformer and Switches 
24 Hour Alarm Signal Output 
12 Hour Real Time Format 
50 or 60 Hz Operation 
Power Failure Indication 
LED Brightness Control 
Sleep and Snooze Timers 
Alarm "on" and PM Indicators 
Direct Drive - No RE! 
Direct Replacement tor MA1012 
Comes with Full Data 

FAIRCHILD PNP 
"SUPER TRANSISTOR" 

2N4402. TO -92 Plastic. Silicon PNP 
Driver. High Current. VCEO -40 HFE- 
50 to 150 at 150 MA. FT -150 MHZ. A 

super "BEEFED -UP" Version of the 
2N3906 

8 FOR $1.19 

JUMBO IC ASSORTMENT 
All new not rejects. BIG 
computer mfg. Surplus. Some 
standard marked, many house 
numbered. TTL, DTL, LINEAR. 
All prime. 1st line. 
50 for $1.59 500 for $12.95 

TOSHIBA POWER AUDIO AMP 
5.8 WATTS RMS Typical Output. 50 to 30,000 HZ 
+ 3 DB. For CB's, tape decks, PA's, etc. Works off 
of a single supply voltage from 10.5 to 18 VDC. 10 
Pin plastic DIP with special built in heat sink tab. 
Perfect for use on 12VDC. 

$ 3 99 
With Data. each 

Digital Research: Parts 
(OF 

P.O. BOX 401247A GARLAND, TEXAS 75041 (214) 271 -2461 

TERMS: Add 500 postage, we pay balance. Orders under $15 add 
750 handling. No C.O.D. We accept Visa, MasterCharge and 
American Express cards. Tex. Res. add 5% Tax. Foreign orders 
(except Canada) add 20% P &H. 90 Day Money Back Guarantee on 
all items. 

HICKOK 
311/2 Digit 

Mini -Multimeter 
n 303 $69.50 

Sinclair 

GIIL 
1s MHz Dual Trace 

Triggers in excess 

of 25 MHz 

SErVG: DF= 

TV- VTR -MATV 
and Video Analyzer 

y2f : ; 
PDM35 $52.95 Made10s255' / digital MultIMeter $795 

_ í n màing probes 

Weller Controlled Output 
Solde ing 
Station 

$45.00 I7ó 

GS CONTINENTAL SPECIALTIES 

100 MHz 8 -Digit Counter$119.00 

PS500 500MHZ Prescaler $52.95 
Model 

u Ow AV AILA ate MAX - 100 

«PRECISION Digital I r' CODEA-PHONE 
L Telephone 

Capacitance Meter' . Answering 
Devices 

3%2 -Digit 
Portable DMM 

15 MHz Mini 
Oscilloscope 

Model MS 15 

Model 
VA48 

wremore 
Command 

Model 1400 5199.95 

BSR Changer 
Accessories 

$29.95 
Model 

BSR 129 

igir `r 

$875.00 s99500 

Weller Xcelite' Model 820 

Logic Monitor 

%/el IM $52.95 complete 

WAHL 
NEW ISO -TIP 
"Quick Charge' 

HT TTL and CM[. . 
Red Shit 00 

$269.95 

NOW AVAILABLE 
15MHz Oual Trace ModeiMS 215 

Reg. $435.00 ....$369.95 
30 MHz Dual Trace - Model MS 230 

Reg. $559 $479.95 

Moder LP 1 

GSG 
Logic Probe 

$40.00 
omplete 

30MHz Dual Trace with 
Delay Line 
Rag. $1050 

5889.95 

128 

Service Master Attache Style 

Tool Kit Tool Cases äl 

$42.95 $269.95 9PR 9 
Roll Kit 

n,,' SSuSna $15.95 
3 -Way 

Model 99SM MODEL TC- 1001ST 

Miniature 
High Fidelity.; 
Stereo 
Speaker System. 

1212595 -utErn MOON 
Remote Control for Lights; 

& Appliances 
4 Piece Starter Kit 
Reg. $87.95 

L2 wens 

$27.95 

ti(l!¿EIP 

60 
MODEL 

1 7800 

Model 7500 Cordless 

Soldering Iron $17.95 

Model 5800 Thermal spur 

Circuit Tester $22.50 

HIS 
Function 
Generator 

one c1I Command Lamp Module. 514 95 

n I?! L P Motlulas APPnance Mod,res 14 95 

o It 1000 nee Modu Command Consni s 35.95 

Bearcat Scat_ 
Model 250 - 

$299.951 
Touch K100 Scanner 

Reg. $139.00 $69.50 I SUPER SPECIAL 

Magnifier.. 700 Series 
LAMP 
Model MG 10A 

$49.50 

Precismn ground and polished 

magnification lens Uses 

22W T -9 Clrchne fluorescent. 

Function Generator ChessChallengel 
Ten levels of play 

$127.50 ® I Model LCX 

=MG 5 $179.95:: 
Mutlee 1001 TTL &loa e wa.e ounwl 

RC Circuit Bos /RCA -VIZ' 

115 ohms Ios10 megohms) 

16 cavancors 

1100 p1 to 012 off 

Model WC 412A 
Reg 540 

$36 , 

ms1 Hs, 

6 v9" 3WaV 

EMicroflame 
Deluxe Gas 
Torch Kit 
Model 4400 

Reg. $39.95 

$29.95 

In-Dash 
AM /FM 8 Track 
Stereo 
G.777 

$52.50 
AM /FM 
Cassette 

CAS888 Stereo 
$57.50 

Stereo Power( Booster 

POW -40 w .nneL 
$24.95 °O5V 

MUM 
check 

1979 

Call TOLL FREE 
Catalo 

Fot N.Y. Stale I. 

(800) 645 -9518 '15151752 -0050 

MasterCharge BankAmencard 

$14.95 h kk o r pm 

Model 
1827 

30MH 
Portable 
Frequency 
Counter 
Reg. $120.00 

$59.95 

eleMC 
10 channel 

H azo 
computer eg. COD Check Money Order 
controlled $199.95 Add $3.00 for shipping and insurance 

C.O.D.', Extra New York State 
residents add approp. sales tax 

"We Will Beat Any 
Advertised Price" 

v/s1 

FORDNAM 
855R Conklin 55. Farm,ngdale, N.V. 11735 

POPULAR ELECTRONICS 

www.americanradiohistory.com
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THIS MONTH I.C.C. INTRODUCES QUALITY ALLEN- BRADLEY AND STACKPOLE, TYPE RCR, 

MILITARY GRADE RESISTORS, WITH ESTABLISHED RELIABILITY OF ONLY 0.01% TO 0.001% 

FAILURES PER THOUSAND HOURS OF OPERATION AT 5001 RATED WATTAGE! THESE HOT. 

MOLDED CARBON COMPOSITION RESISTORS OFFER UNIFORM DIMENSIONS DUE TO EXCLUSIVE 
MOLDING PROCESS AND ARE RECOGNIZED AS THE MOST RELIABLE OF ALL ELECTRONIC 
COMPONENTS. 
Price Per Each 10 %,''4 Or 'S Watt Resistor 50.06 Price Per Each 5°%,'. Or '/, Watt Resistor $0.09 

PLEASE NOTE: RESISTORS ARE SOLD IN MULTIPLES OF 5 PER VALUE ONLY. 
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PERSONAL PET 2001 COMPUTER 

Quite portable, very affordable and un- 

believably versatile, the PET computer 

may very well be a lifetime invest- 

ment 

595 2001 4K bytes memory y 
PET 20015 Computer Standard PET with integral c and talc 

lator type keyboard, 8K bytes of m ory e.$795.00 
PET 2001.16N Computer 1614 bytes, large keyboard w /separate numer- 

ic pad and graphics $995.00 
CBM 2001 -168 Computer As above but has standard typewritter. No 

graphic keys $ 9 9 5 . 0 0 $995.00 . 

PET 2011 -322 memory Identical 1óN with of 
out ..... 

CBM 2001328 Computer Identical to 20oí -1óB with 325 bytes of 
memory a 

CBM 2022 Printer ao column dot matrix printer with plain paper 
or forms handling tractor feed. Fun graphics ..$99500 

CBM 2023 Printer 80 column dot matrix printer. Plain paper pin- 
ter with full graphics . .$849.00 

CBM 2040 Dual Floppy Dual drive intelligent mini floppy system 
341K net user storage capacity $1295.00 
External Cassette Cassette player /recorder to u n 
PET 200193/16/32 . $95.00 
Cable Use this cable ta connect your floppy o printer 
to any CBM Computer $39.95 $39.95 

Use this cable when connecting more than e 

peripheral any CBM Computer 
e 

user 
$49.95 

pages¡ covering all facets of u operation, grog 
ing and I/O On PET computers $9.95 

C2N 

PET to IEEE 

IEEE to IEEE 

User Manual 

5% CARBON FILM $1 ss .101 
E Watt 
$1.79per too 

All values from 1052 ro 10MO - Only in multiples of 100 pieces per value 

RESISTORS 
HYBRID AUDIO POWER AMPLIFIERS 

Matching 
Transformer 
TR10 S 7.90 
TR20 510.90 

P/N 
SI 1010G110WI S 6.95 
SI- 1020G120W) $13.95 
AS1.815ocket for above/ .95 

S1.1030013016/ $19.00 TR30 $1260 
61.1050G150161 $27.80 TR50 $17.90 
AS1.1015ocket for above/ .95 

Note One Transformer can power two audio amplifier. 

X10505 LX DIGITAL 
TER 

Compact. Accurate. Dependable. With easy-to 
read G" 
in any 

1iouid crystal display for convenient 

k 
1114 of light. Weighs only o 

O Operates u to 2001175 on a smote 9 von battery. 
Nineteen ranges including to 1000V 05, 
100 to 10 Megohms, 100 ened 1000 VAC ranges, 
10., and 10mA ranges. Excellent overload p 

tea case and 
$7495 00. ód0á oa eI. 

111. 

POWER SUPPLIES FROM AOTECH POWER 
Model Vdc Amps 
APS 53 5 3.0 
APS 12 -1.6 12 1.6 
APS 15 -1.5 15 1.5 
APS 24 -1 24 1.0 

Model Vdc Amps 
APS 5 -6 5 6.0 
APS 12.4 12 5.0 
APS 153 15 3.0 
APS 242.2 24 2.2 

1-9 10up 25up t_9 i0 up 25 up 
$35.50 $34.00 $31.75 $58.00 $55.50 $51.80 

SYM-1 NEW LOW 
PRICE 

$239.00 
KTM -2 CRT /TV Kybd Term $349 

KIM -1 MICROCOMPUTER 

Fully 
Assembled 
& Tested 

$17900 
Including 
Documentation 

The all -new line of 

4e000ACE All- Circuit °yN1 

Evaluators ¡t 
WITH POWER 

POWERACE 1031POWERACE 101 
923103 $124.95 923101 $79.95 
Triple- output power The general purpose 
supply for prototyping model for prototyping 
hoM linear and digital all types of circuits. 
circuits. 

NOVEMBER¡ 
SPECIAL is 
A @ 800V e 
194006 

$8.95 per 100 

1N40Óac 1 11es 713 5 

POWERACE 102 
923102 $124.95 
The complete digital 
prototyping lab with 
FREE logic probe built 
in! 

11.11 1FLUKEI 

60.353 
60204 

$169 

S129 
NEW 

4740V Model 
8022A 

FUNCTION GENERATOR KIT 

XR2206KB Z:,...."- .,,,, 1 

('1 OPERATES ON EITNER 
SINGLE 12V SUPPLY 

t6V SPLIT SUPPLY 
INCLUDES ALL PARTS 
TO BE MOUNTED 

" Pc BOARD. ._-. s t 

$19.95 
POWER SUPPLY 
NOT INCLUDED 

8 -TRACK CARTRIDGE SCANNER 

0 0 0 0 O 

Plug into real listening excitement! 
The new Bearcat 8-Track Cartridge Scanner turns home and car 
systems into full, 4- channel, 2 -band crystal Scanner Radios 
instantly, without any installation. And tunes in police calls, fire 
calls, weather warnings, emergency information -automatically! 

All for less than $100. 
Features crystal -controlled operation. 2 -band (low and high), 
individual lockout switches, squelch control, flashing LED 
indicators, single Manual /Scan control. And a wire antenna. 

The exciting, new Bearcat 8 -Track Scanner is a great way to 
get into the real excitement of scanning. Bearcat Scanners. 
The first and still number one. 

MODEL FREQUENCY RANGE 
BC -E -A 33 thru 49 MHz 
BC -E -B 151 thru 165 MHz 
A -135CC Certificate for 4 crystals 

PRICE 
$99.95 
$99.95 
$20.00 

INTERSIL EVALUATION KITS 
Power Arnp51on, 10185101E9'K T 53225 Touch Tone Encoder iC41206EV /KIT 59.65 

CH85201ENr KIT 3405 8 DiIi [munter I 05112264EV /KIT 5995 
I018530Ey:Kin so00 Oscillator Caro,nia, ICM)2O]EV /KIT 960 

801911 Stopwatch ICM70alIOKIT 2295 Microprocessor KO 6801541491. 8 4900 

60íg0 Stopwatch ICMI215EV /KIT 1925 PC Board for above 696osaMP36 3250 

Intersil LED or LCD 
31/2 DIGIT PANEL 

METER KITS 
BUILD A WORKING DPM IN I /2HOUR WITH . Y 

THESE COMPLETE EVALUATION KITS 

conmner era "Co sOey 

Ic3110eevlltD/ $29.95 1CL73o1lLE0/ $24.95 

*MA 

NEW30 MEGAHERTZ 
PORTA 

MINI SCOPETRACE 

PORTABLE .rnnLlcnrwEIGHT 411s0 

MSd30 

MS-215 15,... ,,,.ERTZ 

OPTIONS 

AMA Send your check 
Or Money Order to 

P.O. Box 2208P, Culver City, CA 90230. California re 
dents add 6% sales tax. Minimum Order; $10.00. Add 
$1.00 t r postage and handling. Master Charge and 

Visa welcomed. Please c include your charge card number, Interbank 
number and expiration date. PHONE ORDERS 12131 641 -4064 

TUCSON 

16021 751 23411 

CULVER CITY 

12031 r3963595 Jo 

SANTA ANA PORTLAND 
one, exur Arr. 

ra15o31 251s9010 

CANADA, SUNNYVALE 

19De1 2934121 

ATLANTA 

14e41 261 7100 

HOUSTON 

11315293499 

CIRCLE NO. 4 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


We supply the S -100 reviva 
Why S -100? Because S -100 machines are not consumer toys - but flexible, pro -level systems 

that are easy to upgrade, modify. and adapt to specific applications. Over the years the S -100 buss 
has proven to be the ideal choice for commercial, industrial, and scientific applications. 

Were expanding the options for S -100 systems by using the experience we've acquired in the 
past, mixing in the best technology offered by the present, and building products for the future... 
products that meet, and often exceed, the demands of the new wave of S -100 professional users. 
When you move up to S -100, move up to the CompuPro'" line from Godbout Electronics. 

(NEW! HIGH -PERFORMANCE 
S -100 MOTHERBOARDS 

19 slot: S174 unkit. S214 assm 
12 slot: S129 unkit, S169 assm 

6 slot: S89 unkit, S129 assm 
(Unkils have edge connectors and termination resistors 

pre.soldered in place for easy assembly.) 
These 3rd generation motherboards are shielded, ter- 

minated, and designed to work with the latest 5 and 10 
MHz CPUs coming on line. Fits in Godbout, Vector. 
IMSAI. TEI, and similar enclosures. These high quality 
products are a welcome addition to any system - or the 
start of a groat one 

'NEW! The Godbout Box! 

ól 

mI 

11 

2S "Interfacer" S -100 I/O board 
$189 unkit, $249 assm, S324 CSC* 

0 
Duai serial port with 2 luu duplex parallel ports for 

RS -232 handshake. Crystal timebase, Baud rates to 19.2 
KBaud selectable for each port, much more. This no- 
excuses serial board does things the others only dream 
about. 

(NEW! 3P + S "Interfacer II" 
S -100 I/O board $189 unkit, 

$249 assm, $324 CSC* 
Incorporates 1 channel of serial I/O with all the 

features of a port from the 2S "Interface( "). along with 3 
lull duplex parallel ports with attention /enable /strobe 
bits for each parallel port and individual interrupts. The 
versatility of each port contributes to a very versatile, 
and extremely flexible. I/O board. 

(NEW! Memory Management 
$59 kit, $85 assm, $100 CSC* 

Add bank select and extended addressing to older 
S -100 machines - boost memory capacity beyond 64K. 
up to v, megabyte! Use our new extended addressing 
memories, or retrofit existing memories that have phan- 
tom or extra qualifier lines. 

At last - a high quality. industrial grade home for 
your computer. Includes power supply. Use for either 
desk or rack mount. Check your local computer store for 
details. or write as direct ...this is a product that has 
been needed for a long time. and were filling that need 
in style. 

. r . AND DON'T FORGET 
OUR MEMORIES! 

All our memory boards are fully static. are zip along 
with 5 MHz systems. include a 1 year warranty, and are 
available in 3 different configurations. Here are lust 
some selections from our roster of 14 Econorams" .. 

Name Buss A. notes Unkit Assm CSC - 

8K Econoram II S -100 6149 S179 5239 
32K Econoram X S -100 S529 5649 5789 
24K Econoram XII S -100 (11 S329 S419 5519 
16K Econoram XIV S -100 (2) $289 $349 5448 
16K Econoram XV -16 Heath H8 (3) 5329 5395 n/a 
32K Econoram XV -32 Heath H8 (3) 5599 $729 n/a 

Notes 
r Bank select hoard - 2 independent banks addressable on 

6K boundaries 
2 Extended addressing (24 address lines) 
3, Bank Select Option for implementing memory systems 

greater than 64K 
' CSC boards are qualified under Our high.reliabiliry Cerhfled 

System component program (200 hour burnin. replace- 
ment in event of failure within 1 year of invoice date) 

" Econoram is a trademark of Godbout Electronics. ° 
GODBOUT ELECTRONICS 

Bldg. 725, Oakland Airport, CA 94614 

TERMS: Cal res add tax Allow 5'0 for shipping, en, 
refunded VISA' /Mastercharge' call our 24 hour «r.r- 

desk at 14151 562-0636. COD OK with street addres'. 
UPS Prices good through cover month of magazine 
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BEAT HIGH 
GAS 

PRICES! 
CALL FREE 

800 -257 -7955 

ELECTRIFY YOUR BIKE! 
PEDALPOWER exciting new bike 
drive tames tough hills. Be indepen- 

dent. Shop when you want. Fits all 

Bikes, Adult Trikes. Installs in min- 

utes. Thousands sold. Recharges 
overnite. Travels 100 miles for a dime. 

MONEY BACK GUARANTEE. 
Call toll tree 800- 257 -7955' 

Or send todap for 

FREE ILLUSTRATED 
PEDALPOWER BOOKLET 

Plus free information on complete 
line of Electric Cars, Electric Bikes and 

Trikes. 

General Engines Co. 
5558 Mantua Blvd. 
Sewell, NJ. 08080 

'In N.l., Alaska. or Fit. Call Collect: (609) 4680270 
DEALER INQUIRIES INVITED 
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' WORL0 
TM 

BRINGING INFORMATION 
TECHNOLOGY TO YOUR 

DOORSTEP 
N/ Quality Microcomputer Products 
V Good Delivery 
V Prices You Can Afford 

(reg. $1599) 

Double 
density 

HORIZON I KIT 
Heath Data Systems Printer ... $ 895 
IP -125 Printer by Integral Data . $ 749 
TI -810 Impact Printer $1695 
Soroc IQ 120 Video Terminal $ 795 
Hazeltine 1500 Video Terminal $ 995 
Mime Terminal $ 742 
Novation CAT Modem $ 199 
Hitachi 9" Monitor $ 184 

place your order TOLL FREE 

1 -800- 528 -1418 
ICROl11pFiO 

ma ter charge 

TM 

1425 W. 12th Place - 
Tempe, AZ 85281 V/SA 
602 -894 -1193 
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01N- -HOBBY 
WORLD® 

CALL TOLL FREE: (800)-423-5387 
CA, HI, AK: (213) 886.9200 

YOUR #1 ELECTRONICS SOURCE 

9V 3A POWER- 
TRANSFORMER 
$4 3 for $10 
Metal encased, 2 "s2 3/4" 11/4". 
Also with 15V, 500 mA winding. 
110VAC pri. 
Cal No. 1339 

LITTON 5.8V 
POWER PAK 
$4 t ar 5- Plug in, 

Supplies 5.8V /850mA, 5.0VI190 
mA. Vented plastic case, 6 ft. 
cord. 100VAC pri. 
Cal No. 1546 

TRIMMER POTS 
Cat No. Value Turm Price 
1557 20 22 1.00 
1556 50 25 1.00 
1523 200 4 1.00 
1534 200 25 .75 
1559 500 25 .75 
1839 100K 20 .75 
1558 SMeg 1 .75 

TV 
INTERFERENCE 
FILTERS 
2 for $1 
Decreases static and interference 
caused by h' y d d' . 

Attaches to TV antenna leads. 
Cat No. 1912 

TV 
MODULATOR 
KITS 
$5 
Assembles in minutes! Complete, 
just add 5- 12VDC. For TV games, 
computers, etc. Ch 3. Illegal in 
some 
Cat Nor 1854 

NI -CAD 
2A VOLT 
POWER PAKS 

Rechargeable 
Two cells, connected in series. 
Available in two versions. 
Cal No. mAH Price 
1539 750 52.00 
1952 1200 53.50 

VOLTAGE 
REGULATORS 

r )(der by Cat No 999 
and type 

Type Price 
78050 .90 340115 1.40 
7808T .90 3401(18 1.40 
78121 .90 3401(18 1.40 
78151 .90 3201(5 1.85 
7818T .90 320112 1.85 
7905T 1.10 320615 1.85 
7912T 1.10 3201(24 1.85 
7924T 1.10 309K 1.40 
3401(5 1.40 3177 2.75 
1401(12 1.40 7271 7.00 

Send for 
FREE CATALOG 

Featuring: 
The best selection of com- 
puter accessories add -ons, 
factory fresh IC's, led's, 
semi's, software, PC aids, 
prototyping aids, books 
test equipment, and more! 
Always updated! Dozens 
of new products every 
issue! 

HOW TO ORDER 
Pay be check, COD, VISA, or 
Mastercharge. Charge orders in. 
elude expiration date. Order by 
phone or mail. Minimum order 
510. Please include phone 
number and magazine/issue you 
are ordering from, USA: add 62 
for shipping/handling ground, 
add 53 for air. FOREIGN: Add 53 
for shipping/handling surface, $6 
for air. COD's 81 addel. 
Guaranteed satisfaction for 120 
days or your money back! Not 
responsible for ypographical 

We reserve he right to limitry quantities. 

14L 
Order by Cat #999 and type. 

TYPE PRICE Limited Quantities 
741_500 .30 741595 1.00 74[5193 1.50 
741501 .25 741596 1.15 7415194 1.25 
741502 .30 7415107 .45 741_5195 1.25 
741503 .25 7415109 .50 74(5196 1.75 
741504 .40 7415112 .50 7413197 1.75 
741505 .35 74L5113 .50 7415221 1.00 
741508 .35 7415114 .50 741_5240 4.00 
74L509 .27 7415122 .50 7415241 4.00 
741510 .35 7415124 1.35 7415242 4.00 
741511 .75 7415125 .90 74L5243 4.00 
741512 .30 7415126 .50 741.5244 4.50 
741513 .60 741.5132 1.00 7415247 1.42 
741514 1.25 7415136 .50 7415248 2.50 
741.520 .30 7415138 .95 7415253 1.00 
741521 .35 74L5139 .95 741.5257 1.50 
741522 .29 7415145 1.25 741.5258 1.75 
74L516 .29 7415147 2.20 74L5259 2.00 
74L527 .40 7415151 .90 741_5260 .89 
741_530 .30 7415153 1.00 7415261 2.35 
741532 .40 7415154 1.50 7415266 .55 
741533 .52 7415155 .95 7415273 1.50 
741537 .45 7415156 .65 74L5279 .95 
741538 .40 74L5157 .95 7415283 .80 
741.540 .35 7415158 .75 7415298 .95 
741542 .90 7415160 1.10 74L5365 .85 
741547 .90 7415161 1.25 7415366 .85 
741548 .80 7415162 .98 7415367 .85 
741551 .35 7415163 1.25 7415368 .85 
741554 .35 7415164 1.35 7415670 2.75 
741555 .95 7415165 .95 7415386 .85 
741573 .45 7415168 1.10 7415373 3.05 
741574 .45 7415169 1.20 7415378 1.50 
74L575 .70 741_5170 1.75 7415424 2.40 
741_576 .45 7416173 1.50 7415668 1.25 
741583 .90 7415174 1.35 811595 1.25 
741585 1.50 74L5175 1.35 811596 1.55 
741586 .50 7415181 1.00 811_597 2.75 
741590 .49 741_5190 1.10 811598 1.25 
741_592 .75 7415191 1.50 
74L593 .75 7415192 1.25 

LINEARS 
Order by Cat #999 and type. 

TYPE PRICE Limited Quantities 
7400 .16 7453 17 
7401 .20 7454 .20 
7402 .20 7460 .29 
7403 .20 7470 .30 
7404 .20 7472 .25 
7405 .20 7473 .35 
7406 .16 7474 .35 
7407 .16 7475 .45 
7408 .20 7476 .35 
7409 .20 7480 .59 
7410 .20 7481 1,20 
7411 .25 7482 .99 
7412 .25 7483 .60 
7413 .35 7485 .65 
7414 .60 7486 .35 
7416 .19 7489 1.75 
7417 .25 7490 .45 
7420 .20 7491 .55 
7423 .22 7492 .45 
7425 .20 7493 .45 
7426 .32 7494 .69 
7427 .25 7495 .65 
7430 .25 7496 .65 
7432 .25 7497 330 
7436 .55 74100 1.29 
7437 .25 74107 .31 
7438 .25 74109 .55 
7439 .20 74116 1.95 
7440 .20 74120 1.60 
7441 .70 74121 .35 
7442 .50 74122 .40 
7443 .50 74t23 .60 
7444 .50 74126 .40 
7445 .75 74128 .49 
7446 .75 741.12 .65 
7447 .65 74139 .75 
7448 .79 74141 .81 
7450 .20 74145 .65 
7451 .20 74150 .90 

74151 .63 
74153 .60 
74154 1.00 
74155 .70 
74157 .60 
74160 .85 
74161 .75 
74162 1.95 
74163 .75 
74164 .89 
74165 .95 
74166 1.45 
74170 1.60 
74173 .99 
74174 .85 
74175 .70 
74176 .80 
74177 .75 
74180 .65 
74181 1.75 
74182 .89 
74190 1.25 
74191 .95 
74192 .75 
74193 .75 
74195 .70 
74196 .92 
74221 .85 
74251 .80 
74273 1.10 
74278 3.00 
74365 .65 
74366 .65 
74367 .65 
74368 .65 
74393 1.95 
8797 1.65 
8E95 1.75 

CMOS 
Order by Cat #999 and type. 

TYPE PRICE Limited Quantities 
C134000 .26 CD4020 1.10 CD4051 1.30 
CD4001 .16 CD4021 1.25 CD4052 .70 
CD4002 .26 CD4022 1.10 CD4053 1.05 
CD4006 1.00 CD4023 .75 C134066 .87 
c134007 .26 C134024 .75 
C134008 .25 CD4025 .26 
CD4009 .45 CD4026 2.00 
C134010 .45 C134027 .65 
CD4011 .28 C134028 .85 
CD4012 .25 CD4030 .45 
CD4013 .35 CD4035 .90 
CD4014 1.25 CD4040 1.10 
CD4015 1.20 CD4044 .79 
CD4016 .45 CD4045 1.00 
CD4017 1.10 CD4046 1.70 
CD4018 1.00 0134049 .45 
CD4019 .45 C 0405 .45 

CD4069 .40 
CD4071 .26 
CD4081 .79 
CD4082 .29 
CD4510 .95 
CD4516 .55 
CD4519 .68 
CD4522 .45 
CD4526 .42 
CD4528 .35 
CD4529 .25 
CD4543 .45 

TTL'S 
Order by Cat #999 and type. 

TYPE PRICE Limited Quantities 
100AN -8 .35 3220 2.00 7415 -8 .39 

3050 .80 324N .72 1455 1.40 
30840 .90 339N .89 1488 1.25 

30814 .70 3430 .20 14895 1.45 
7085 -8 .80 3586 .79 3302 .45 

3090 1.20 5555-8 .29 CA3401 .75 
3115.8 .90 5566 .88 3900 .75 

311H .90 565N 1.25 5369 1.95 
311N .90 567N 1.25 75451 .49 
317H 2.75 7035 -8 .60 75453 .40 
318H 1.40 723CN .50 
319H 145 7415 .30 

19511 Business Center Drive 
Dept Pll 

Northridge, Ca. 91324 
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Tested °A 4' 

ICADS 
SPECIAL -BY -MAIL OFFER 

Brand new - slight imperfections on case! 
Ampere 

Delta No. Type flours Dimen. SA I I 

5688P 1 /3A .170 .619dia.x .680 78 
5686P+ 1/3A .200 .619dia.x .758 .88 

05676P AA .500 .545dia.x1.83 .98 
C5689F0 AA .550 .687dia.x1.98 .98 
05680P Sub C 1.2 .865dia.x1.645 1.58 
05677F° C 2.0 1.06 dia.x1.87 2.08 

5687P C 2.0 1.028dia.x1.85 1.98 
5679P 1/2D 2.3 1.305dia.x1.375 1.98 

C 5678P D 4.0 1.308dia.x2.28 2.78 

0 
A 

L7 5685P 
C 5683P 
C 5684P 
O 5682P 
El 5681P 

BUTTON CELLS 
1.2 .05 .895dia.x.205 
1.2 .15 .985dia.x 275 
1.2 .22 1.36 dia.x.207 
1.2 .22 1.36 dia.x.308 
1.2 .22 1.61 dia.x.320 

Sul. 
.58 
.68 
.78 
.88 
.98 

100% Guaranteed -Rechargeable 
=Have tabs to permit soldering. += buttons on both ends. 

S100 STEREO 
AUTO RADIO 

AM /FM Multiplex 

UNBELIEVABLE ßi499 
PUSH BUTTON 

One of America's largest independent manufacturers of 
automobile radios has given up! We have been fortunate 
in acquiring some of the last auto radios in production. 
These were AM- FM- MPX- Stereo sets...designed for new 
cars. The sets came right off the production line, and 
when the line stopped, they did not have the top metal 
cover & the front bezel. They are, however. 100% oper- 
ational & come complete with knobs & mounting nuts 
& push buttions. These high -quality sets are ideal for in- 
stalling in your auto, camper, boat or any other place 
where 12 VDC is available. Delta No. 5725P 

No. 5730P SPEAKERS $5.95 2 for $10 
No. 5726P Dual imp. coil, 4 or 8 ohms $8.95 2 for $16 
No. 5727p 4 -Ohms Ford speaker $5.95 2 for $10 
No. 5728P 4-Ohms (not illus.) $7.95 2 for $14 

v 

IWAVETEK 
ANTENUATORS 
MODEL: 50100 -2 Rotar Attenuator Delta 
Attenuation: 0 -11)0 db in 20 db steps No. $670P 
Potation: Increasing attenuation in CCW direction. 

6 position -450throw, with stops at each 
end of rotation. 

Impedance: 50 ohms 
Insertion Loss >0.5db 
Range: DC to 1 GHz 
Power: 0.5 watts 
Accuracy: ' 0.5 db from DC to 500 MHz 

* 1.0 db front 500 MHz to 1 GHz 
I1F Connectors: SMA Jack receptacle 
Size: 1 7/8" diam. x 3 7/16" long. 

CopperClad PC Boards! 
DOUBLE SIDED 

No. 5712P ....12x18", double -sided copper 
clad, with approx. 1 -oz. of copper each 
side. over 1/16" G -10 glass epoxy board. 1j 
(No holes). Original Delta price $5. ea. 

No. 5711P....16x17" double -sided copper clad 
with approx. 1 -oz of copper each side, over 1/16 3 
G -10 Glass epoxy (no holes). Was $6 @ Delta. YYY 

BELDEN -06e. f 

TEST PROD WIRE 
2 5- f } $ 5O Delta NO. 5717P -- Black `` S Delta No. 5717F- Red 

BELDEN No. 8899 Test Prod Wire is extremely flexible 
wire that has a high dielectric strength. Tinned copper 
18 AWG-65 x 36 stranded -separator, & is rubber insu- 
lated. Outer dia. 0.144 "....breakdown voltage 20,000V,_ 
and suggested working volts is 5000V. Sells in the Cramer 
catalog for 90.161/2 cents per ft. (10 -ft. lot). 

Add 10% for postage -excess refunded 

FREE 
120 -PG. 

ill! SURPLUS' 
T ^ CATALOG ELECTRONICS 
-J i 

176 SECOND AVE 
WALTHAM, MASS. 

02154 
510000 /t di, SS 011 

Visit our retail at 7 Oakland St.. Amesbury, !Hass. 

CIRCLE NO. 19 ON FREE INFORMATION CARD 

PLANNING TO 

Let us know 8 weeks in advance so that 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 con- 
cerning your subscription. It helps us serve 
you promptly. 

Write to: P.O. Box 2774, Boulder, CO 80322 
giving the following information: 

Change address only Extend my subscription 

ENTER NEW SUBSCRIPTION 
t year $13.00 Payment enclosed 

Allow 30 -60 days for (1 extra BONUS issue) 
delivery. Bill me later 

AFFIX OLD LABEL - -- 
I 

If you have no label handy, print OLD address here. 

Name please print 
4 

L `1 
Address 

r 
1 CAty- 

Zip 

I State L______ 
NEW ADDRESS HERE 0392 

Name 

Address Apt 

City 

please print 

State Zip 
Additional postage on foreign orders. add $3 a year for Canada, E5 

a year for all other countries outside the U.S. and its possessions. 

Cash only on foreign orders, payable in U.S. currency. 

FULL RANGE 
SPEAKER SYSTEM 

Reg. 

PR. 
SP -630 
Mar -Proof Walnut Vinyl 
Finish Over Particle Board 
Complete With 9' Hook - 
Cable with RCA Pin Plug 

Sizel7' /a x 10 x 4'/e" 
8 Ohms Imp. Wt. 17 lbs. 

BEARFIMDER 
RADAR DETECTOR 

29 99 AU -561 

Reg. 
*Sensitivity Control lighter Plug 
Detects Stationary & Moving Radar 
For 12 Volt SystemsEasy mount /dismount. 
6 x 3 x 41/2' Shpg. Wt. 2 lbs. 

(Prohibited In some States) 

LOW VOLTAGE 1 7Spil 12 VDC FAN 

19 
CAPACITORS 199 (t:7JR 7%'; 

Reg. 

MO-452 \;, -,: .... . CD-407 12 VDC Fan and Motor 
*Axial and Radial Lead Types Fan Comes with a 120V Heating Element 

`Shpg. Wt. I lb. Reg. / \ Slze't V." dia. x 2'/2" longWt 1/2 lb. \\ 

SWR PANEL METER (' PARTS BARGAIN 
20 Ib. SURPRISE KIT SA4tI 2 ME -247 ` 

99 Reg. 
XX -197 For CB's, Testers, Etc. 

Has 210uA, Horizontal Mtg & "S "/W /SWR You Could Find Capacitors, Motors, Resis- 
Size 1 v2 x S x 1'a" Shpg. Wt lb. \ors, Parts 8 Hardware Needed By Hobbyists, 

ELECTRET CONDENSER Olson. PENCIL TIP 
MIKE ELEMENT SOLDERING IRON 

239 
MK -126 

*Miniature Size Only A" Thick 
Shpg. Wt. I lb. 

Reg. 249 
TL-448 

Tip Reaches Temperature to 250° 
9's" long 117 VAC Shpg. Wt. lb/ 

e t. IV 260 . For e t. Akron, hio 44327 
NAME 
ADDRESS 

CITY 

STATE ZIP 

Oty Sik r Description Price Ea Total 

v For 24 Hour PHONE 
Service Call (216)535 -1800 

Please send me a free subscription -ill 
Olson Value Packed Catalog. (Within the Continental USA Only) 

Tax 
Postage 

Total 

CIRCLE NO. 52 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


 

Telephone Listening Device 
Record telephone conversations in your 

s/ office or home Connects between any0 
cassette or tape recorder and your 

telephone or telephone LINE Starts 
:; automatically when phone is answered W ' 

Records both sides of phone conversation Each 

This device is not an answering service 
Stops recorder when phone is hung up 

1, :r A 
t i 

--- --'"---------' 

Super Powerful 

Wireless Mic 
10 times more powerful than Other mica 
Transmits up to mile to any FM radio 
Easy to assemble kit 15V battery (not loci I 

Call (3051 725 -1000 or send $18.95 + $1.00 shipping per 
hem to USI Corp., P.O. Box PE -2052, Melbourne, FL 32901. 

COD's accept. For catalog of transmitters voice scramblers 
and other specialty items. enclose $2 00 to USI Corp 

Electronics Classified 
REGULAR CLASSIFIED: COMMERCIAL RATE: For firms or individuals offering commercial products or services, $2.75 per word. Minimum order $41.25. EX- 
PAND -AD" CLASSIFIED RATE: $4.10 per word. Minimum order $61.50. Frequency discount: 5 for 6 months; 10% for 12 months paid in advance. PERSONAL 
RATE: For individuals with a personal item to buy or sell, $1.60 per word. No minimum! DISPLAY CLASSIFIED: 1" by 1 column (2-1/4" wide), $330. 2" by 1 column, 
$660.00. 3" by 1 column, $990.00. Advertiser to supply film positives. For frequency rates, please inquire. GENERAL INFORMATION: Ad copy must be typewritten or 
clearly printed. Payment must accompany copy except when ads are to be billed on credit cards -American Express, Diners Club, Master Charge, VISA (supply expi- 
ration date) -or when ads are placed by accredited advertising agencies. First word in all ads set in caps. All copy subject to publisher's approval. All advertisers using 
Post Office Boxes in their addresses MUST supply publisher with permanent address and telephone number before ad can be run. Advertisements will not be published 
which advertise or promote the use of devices for the surreptitious interception of communications. Ads are not acknowledged. They will appear in first issue to go to 
press after closing date. Closing Date: 1st of the 2nd month preceding cover date (for example, March issue closes January 1st). Send order and remittance to Classi- 
fied Advertising, POPULAR ELECTRONICS, One Park Avenue, New York, N.Y. 10016. For inquiries, contact Linda Lemberg at (212) 725 -3924. 

FOR SALE 

FREE! Bargain Catalog - I.C.'s, LED's. readouts, fiber op- 
tics, 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- 36 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 $14.95, Wind $14.95. 
Wind Chimes $19.95, Musical Accessories, many more. 
Catalog free. PAIA Electronics. Box J14359, Oklahoma City, 
OK 73114. 

HEAR POLICE FIRE Dispatchers! Catalog shows exclusive 
directories of "confidential" channels, scanners. Send post- 
age stamp. Communications, Box 56 -PE. Commack. N.Y. 
11725. 

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. 

WHOLESALE C.B., Scanners, Antennas, Catalog 25 cents. 
Crystals: Special cut, $4.95. Monitor $3.95. Send make, mod- 
el, frequency. G. Enterprises. Box 461 P. Clearfield, UT 
84015. 

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. Up to 50% discount. Free 
catalog. Salen Electronics, Box 82, Skokie, Illinois 60077. 

NAME BRAND TEST EQUIPMENT at discount prices. 72 
page catalogue free. Write: Dept. PE, North American Elec- 
tronics, 1468 West 25th Street, Cleveland, OH 44113. 

UNSCRAMBLE CODED MESSAGES from Police, Fire 

and Medical Channels. Same day service. Satisfac- 
tion guaranteed. Don Nobles Electronics, Inc., Rt. 7, 

Box 610, Hot Springs, Arkansas 71901. (501) 
623 -6027. 

UNSCRAMBLER KIT. Tunes all scramble frequencies, may 
be built -in most scanners, 2 -3.4 x 2 -1!4 X 1.2. $19.95. Factory 
built Code -Breaker. $29.95. Free Catalog: KRYSTAL KITS, 
Box 445, Bentonville, Ark. 72712. (501) 273 -5340. 

UNSCRAMBLERS FOR any scanner. Several models avail- 
able. Free literature. Capri Electronics. 8753T Windom, St. PO Box 249. Aurora, IL 60507. 
Louis. MO 63114. 

ELECTRONIC TEST EQUIPMENT. Free catalog. E. French, 

SpeakerCuts. 
The absolute latest in 
advanced speaker techno 
logy. Wave Aperature'" 
Drivers, the Patented .G!(ij1hÏI 
Nestrovic Woofer Systerri7 raw . V 
speaker components selected for 
their excellence. Horns, crossovers, subwoofers, woofers. 
midranges, horn and dome tweeters. Over 30 in all. Build 
your own speaker system and we'll provide top quality 
speakers and design Information. Send for FREE 48 page 
color catalog from the largest, most experienced speaker 
kit manufacturer in the world. DON'T DELAY. Write today! 

eakerleb 
Dept. APE, 735 N. Northlake Way 
Seattle, Washington 98103 

POLICE FIRE SCANNERS, crystals, antennas. CBs, Radar 
Detectors. HPR. Box 19224, Denver, CO 80219. 

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 $1.00. 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. 

NEGATIVE ION GENERATORS AND ACCESSORIES. (Kits). 
Fascinating details - $1.00. Golden Enterprises. Box 
1282 -PE. Glendale, Arizona 85311. 

TRANSISTORS, IC's, RF- Power, for communications, TV, 
audio repairs. 2SC756A - $2.00, 2SC1307 - $2.15, 2N6084 - 

$14.50. STK439 - $8.75. Many more. Free catalog. MD En- 
terprizes, Box 32, Mt. Jewett, PA 16740. (814) 837 -6820. 

PRINTED CIRCUIT BOARDS, your artwork, 45ç sq. in. 

single sided, 60( sq. in. double sided. Mail your 

order now, or send for free details. Digitronics, P.O. 

Box 2494, Toledo, OH 43606. 

AUDIO NOISE REDUCTION KIT- 318 SILENCER for 
tapes, records, FM. Free brochure. LOGICAL SYS- 

TEMS, 3314 'H' St., Vancouver, Washington 98663. 

LATEST AND BEST in electronic components, books and 
supplies. Write for big free catalogue. TRI -TEK, 7808 N 27 
Ave.. Phoenix, AZ 85021. 

BARGAINS GALORE! Monthly swap sheet for radio collec- 
tors, hams, experimenters, etc. Send long SASE for sample. 
Electronics Trader, Box 2377, Argus, CA 93562. 

FREE SAMPLE of optical fiber if you send for our catalog of fi- 
ber optic and electronic supplies. FIBERTRONICS, Box 322. 
Primos, PA 19018. 

New 8RTELUTE 
For 

the Tu 
home. 

Supersharp Reception -Color Like Never Before 

Get over 50 channels of television 
directly from the 
satellite! HBO, 
Showtime, the 
Superstations, and 
sports from around 
the world! 

Works Anywhere! 
Buy complete or build and save. Our book tells 
everything! Send $7.95 today or call our 24 hr. 
C.O.D. Hotline! (305) 869 -4283 

SPACECOAST RESEARCH 
P.O. Box 442, Dept. H, Altamonte Springs, FL 32701 

TREMENDOUS BUYS In New 
And Gov't Surplus Equipment 

Dial Telephone "SUPER BUY ":, 
Save us the lobar costs of cleaning and i :rri,, 

polishing and save St St an standard dial ( 
telephones Work on any commercial system * 0 
Complete. 1 no parts missing I 

n 

good 
working order Your choice of desk o wall °:;7 

models These ore take -outs from commercial 
service ( not toys I instructions furnished 

MOW 

all Model .riswn nouoixuu . $7.95 
HAWAII ALASKA r (' 

FREE CATALOG Shows BIG SAVINGS On 

BINOCULARS WAR MOTORS WINCHES SURVEYING. INVIROMENIS 

4INEEINIORS COMPRESSORS 10011AOLICS POWER TOOLS WELDERS 

POWER PLANTS OMB,. SPROEIN4 TeRPAIROES MAIM MIAS 

Surplus Center Box 82209 -PE Lincoln, Ne. 68501 

USED AMATEUR RADIO EQUIPMENT FOR SALE. Nation- 
wide list $2.50. Amateurs Exchange. Box 374 -PE. Visalia. CA 
93279. 

NEW ELECTRONIC PARTS. Continuously stocked. Stamp 
brings catalog. Daytapro Electronics, 3029 N. Wilshire Ln.Ar- 
lington Hts., IL 60004. 

STARSHIP OPTICAL DEVICES will convert your car into a 
flying disc. Information $1.00, Plans $5.00, Kits $10.00. Crow 
Research, 11441 Heather St. NW, Coon Rapids. MN 55433. 
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ELECTRONICS COMPLETED KITS. No wiring. FM mic. VU 
meter. Touch control switch programmable music block. 
Wheel fortune game, etc. Save up to 50%. Write for free cata- 
log today. Postcard will do. Supertronics Inc., 39 Bowery, Box 
88, New York, NY 10002. 

SATELITE TELEVISION - MOVIES, SPORTS, etc. Build or 
buy earth station. Send $3.00 for information. Satellite T.V., 
Box 140, Oxford, NY 13830. 

SCANNER CRYSTALS $2.95. Diamond phono needles 

$2.95. Cobra C.B. power mics $9.95. Add 50( for 
shipping, $1.00 for catalogue (refundable). WAVE- 

LENGTH, Box 85, Noblesville, IN 46060. 

SCA adapter converts FM radios to receive hidden talk, music 
programs. Details 250: list of SCA stations $2.00. FM Atlas. 
Adolf, MN 55701. 

TEST EQUIPMENT AND INSTRUMENTATION at factory di- 
rect prices. FREE literature. Dealer inquiries invited. Wood- 
land, Box 735, Mansfield, MA 02048. 

SIMPLE 31C DIGITAL AUTO DOCUMENTATION for temp., 
and voltmeter gauges, P.O. USA - Canada, $3.25. Boards 
and components now available. Digital World, P.O. Box 5508, 
Augusta, GA 30906. 

HEWLETT PACKARD 'SCOPES 22mhz Dual Trace $350.00. 
50mhz Dual Trace $650.00. Calibrated, Guaranteed Free 
Catalog. A -Ok Electronics, 1445 N.W. 9th St., Homestead, FL 
33030. (305) 247 -6349. 

2708's ERASED AND OR PROGRAMMED. Your 2708 or 
ours. 1 to ?? Write for info. P.O. Box 1368, Olive Bridge, NY 
12461. (914) 657-6335. 

B &K Test Equipment 18% discount. Free catalog. Free Ship- 
ping. Spacetron -AB, 948 Prospect, Elmhurst, IL 60126. 

FIX CB RADIOS for yourself, friends or profit. Complete man- 
ual now $10.95 from A.P. SYSTEMS, P.O. Box 488PE, Mil- 
ford, PA 18337. (717) 686 -5900. 

MEASURE CAPACITORS DIGITALLY to ±1% with your 
counter using our Capacitance -to- Period Converter, $16.95. 
Free Brochure. Hall Engineering, Dept. PE. PO Box 506, Mar- 
tinsville, NJ 08836. 

HOW TO BUILD CROSSOVERS. Design and construction 
book, $5.00. Book of tables showing component valves for 
2590 discreet impedance -frequency points. 6 dB oct $8.00. 12 
dB /oct $8.00. Mesalab, 3942 Mesa Ave., Sarasota, FL 33583. 

NEW CATALOG of low cost electronic parts. Send for FREE 
copy. ALL ELECTRONICS CORP., Dept. F, 905 S. Vermont 
Ave., Los Angeles, CA 90006. 

GIANT -SCREEN TV. Projection system kit includes 
lens, plans, Instructions. $16.00. Guaranteed. ADP 

Enterprises, Box AW -2, Brisbane, CA 94005. 

PLANS AND KITS 

t. NH Onn1s 

lAS 

AMAZING ELECTRONIC V.. PRODUCTS - 
ERS SUPER POWERED, RIFLE, PISTOL, POCKET SEE IN DARK PURO 

TECHNICAL, DE BUGGING UNCRAMBLERS GIANT TESLA - STUNWANO TV 
DISRUPTER ENERGY PRODUCING, SCIENTIFIC DETECTION, ELECTRIFYING, 
CHEMICAL, ULTRASONIC, CB, AERO, AUTO AND MACH DEVICES, HUNDREDS 

RE ALL NEW PLUS INFO UNITO PARTS SERVICE 

INFORMATION unlümifpA 
CATALOG SI Dept. E8, Box 716, Amhers 

FREE KIT Catalog contains Test and Experimenter's 
Equipment. Dage Scientific Instruments, Box 
1054P, Livermore, CA 94550. 

TIGER 500 
SIM PLI -KIT 

FOR THE DO- IT- YOURSELFER 
NOW! 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% Eliminates 4 or 5 tune -ups 
Increases horsepower 15% Instant starting, any 
Plugs and Points last weather 
50.000 miles Dual system switch 

Fits only 12 volt neg. ground 
$26.95 postpaid 

III -Star Corporation 
P.O. Soc 1727 Grand Junction, Colorado 81501 

TV- OSCILLOSCOPE CONVERTER externally adapts TV into 
audio -frequency oscilloscope. Info. $1.00, Plans $7.50. with 
P.C. $15.00, complete kit $60.00. Evoluctionics, Box 855 -L. 
San Rafael, CA 94902. 

PRINTED CIRCUIT Boards from sketch or artwork. Kit pro- 
jects. Free details. DANOCINTHS Inc., Box 261, Westland, MI 
48185. 

ELECTRONICS KITS: For information, send self addressed 
stamped envelope. GI Kits, Box 2329, Garland, TX 75041. 

HIFI STEREO AMPLIFIER. Construct your own, complete pc 
mounts and instructions. Info $1.00. Otech, P.O. Box 1245. 
Des Plaines, IL 60018. 

ELECTRONICS KITS including wireless microphones. 
alarms, clocks, sound effects, etc. Brochure. Electrokit, Box 
568, Milford, Mass. 01757. 

TESLA COIL - 40" SPARKS! Plans $7.50. Information 75 
cents. Huntington Electronics, Box 2009 -P, Huntington, Conn. 
06484. 

GRAPHIC EQUALIZER KIT only $100. Twelve bandsichan- 
nel, superior specifications. Send $2.50 (refundable) for com- 
plete instructions with review, or write: Symmetric Sound Sys- 
tems, Dept. P, 912 Knobcone, Loveland. CO 80537. 

PROJECTION TV ... Convert your TV to project 7 Foot pic- 
ture. Results equal to $2,500 projector. Total cost less than 
$20.00. PLANS & LENS $16.00. Illustrated info. FREE:Macro- 
comcb, Washington Crossing, PA 18977. 

SCA ADAPTER KIT makes your FM receive hidden programs. 
Background music, ethnic, religious, news. Only $17.00 post- 
paid. Communications Poly Services, Box 3251F, Westford. 
Mass. 01886. 

VLF LOOP ANTENNA and base mounted preamp. Plans 
$3.00. Also kit available. TEC -PAK, P.O. Box 159, Glenshaw, 
PA 15116. 

LASER plans using laser diode $4.00 one -forty watts (specify). 
LASERTRONICS, 12320 Southwest Spring, Portland, OR 

Burglar Fire Protection 
Protect Your Life, Home, Business, Auto, etc. 

Our catalog shows how. Install your own 

alarm systems and devices and save 5555. We 

offer FREE write -in engineering service. 

FREE CATALOG "`3MOe,unhllnwe 
Kgk aualnr 

em,m sr, .m, .e or., :, 

Burdex Security Co. Box 82802 - PE Lincoln, Ne. 68501 

TELEPHONES & PARTS 

TELEPHONES UNLIMITED, EQUIPMENT SUPPLIES. 

ALL TYPES, REGULAR, KEYED, MODULAR. FREE 

CATALOG. Call now toll free. (800) 824 -7888. In 

California (800) 852 -7777. Alaska- Hawaii (800) 

824 -7919. Ask for operator 738. 

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. 

LOWEST PRICES on stereo components. BOSE. SAE, DBX 
and more. Dynamic Sound, Box 168(B), Starkville. MS 39759. 
(601) 323 -0750. 1 PM - 9 PM. 

WANTED 

GOLD, Silver, Platinum, Mercury, Tantalum wanted. Highest 
prices paid by refinery. Ores assayed. Free circular. Mercury 
Terminal. Norwood, MA 02062. 

OLD BASEBALL CARDS. Contact Earhart. 3660 Cartwright. 
Pasadena, CA 91107. 

GOVERNMENT SURPLUS 

MANUALS for Govt Surplus radios, test sets, scopes. List 50 
cents (coin). Books, 7218 Roanne Drive, Washington, D.C. 
20021. 

JEEPS - $59.30!! - CARS - $33.5011 450,000 ITEMS!! - GOVERNMENT SURPLUS!! - Most COMPREHENSIVE 
DIRECTORY AVAILABLE tells how, where to buy!!- YOUR 
AREA - $2.00!! - MONEYBACK GUARANTEE!! - "Gov- 
ernment Information Services ", Department GE -105, Box 
99249. San Francisco. California 94109. 

GOVERNMENT SURPLUS. Buy your Area. How, where. 
Send $2.00. SURPLUS HEADQUARTERS BUILDING, Box 
30177 -PE. Washington. D.C. 20014. 

"GOVERNMENT SURPLUS DIRECTORY" Buy 500,000 
items (including Jeeps) ... low as 2c on dollar! Most corn - 
plete information available - $2.00 (guaranteed). Surplus 
Disposal, Box 19107 -HK. Washington, DC 20036. 

SURPLUS Government Property. Booklet tells how, where, 
Moneyback Guarantee. $1.00. ADP Enterprises. Box AW -7. 

97225 Brisbane. CA 94005. 

DOLBY DECODER now assembled for $100. Also Kit encode 
decode. Reviews. PN INTEGRER, Box 747. Havertown, PA 
19083. 

TUBES 

BUILD YOUR OWN 
SYMPHONY 
OF SOUND! 

It's fun and easy -takes just min- 
utes a day! Complete kits for 
organs, pianos, strings, rhythms, 
amplifiers, synthesizers. Also 
factory assembled. 104 -page 
catalog S2.00 

®WERSI 
Wersi Electronics, Inc. 

Dept. ZD, 1720 Hempstead Road 
Lancaster, PA17601 

NOVEMBER 1979 

RADIO & T.V. Tubes - 36 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. 

RADIO AND TV TUBES 1938 to 1978 $1.00 ea. PRELLER 
TV, Augusta, AR 72006. (501) 347 -2281. 

ALARMS 

QUALITY BURGLAR -FIRE ALARM EQUIPMENT at discount 
prices. Free Catalog! Steffens, Box 624L, Cranford. N.J. 
07016. 

BREAKTHROUGH CONCEPT in low cost home security. 
Free information. DMD Scientific, Box 6251 -F, Flint, MI 48508. 

PERSONALS 

MAKE FRIENDS WORLDWIDE through international corre- 
spondence, illustrated brochure free. Hermes -Verlag. Box 
110660/Z, D -1000 Berlin 11, W. Germany. 

MAILORDER SUCCESS! Interested? Free exposé. TWP -V. 
Box 6226, Toledo, Ohio 43614. 

SAVE THOUSANDS!! New Booklet Reveals How to Assure 
More Retirement Security and More Life Insurance Protection 
AT A Fraction Of Your Present Cost. Don't Be Cheated!! Sat- 
isfaction Guaranteed. Only $3.95. Vinewood Publications, 
Box 133 -AB, Northville, MI 48167. 

INSTRUCTION 

The Original FCC Tests-Answers exam manual that 
prepares you at home for FCC First and Second class 
Radiotelephone licenses Newly revised multiple- choice 
exams cover all areas laved on the actual FCC exam 
Plus "Self -Study Ability Tesl " Proven, S9 95 
postpaid Moneyback Guaranies 

FCC fly ANSWf 

Cl4.cRST ANn RS FOR 

COIINYIalID PNODUCTIO1IS P.O. Box 26348 P 

Radio Exg,neenns D,crmon San Francisco, CA 94126 
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UNIVERSITY DEGREES BY MAIL! Bachelors, Mas- 
ters, Ph.D's. Free revealing details. Counseling, Box 

317 -PE11, Tustin, California 92680. 

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details, 
strange catalog free! Autosuggestion, Box 24 -ZD, Olympia, 
Washington 98507. 

INTENSIVE 5 week course for Broadcast Engineers. FCC 
First Class license. Student rooms at the school. Radio Engi- 
neering Inc., 61 N. Pineapple Ave., Sarasota, FL 33577. 

RADIO BROADCASTING: Become DJ. engineer. Start your 
own station - investmentexperience unnecessary! Receive 
free equipment, records. Free details. Broadcasting, Box 
130 -Al1, 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. 

COLLEGE DEGREES BY MAIL! No classes. Fast, Economi- 
cal, Accredited. FREE Revealing details. Success, Box 
131511 -R11, Columbus, Ohio 43213. 

FIX CB RADIOS for yourself, friends or profit. Complete man- 
ual now $10.95 from A.P. SYSTEMS, Box 488P, Milford,PA 
18337. (717) 686-5900. 

1979 FCC -TYPE Questions and Answers for commercial ex- 
aminations. Find out if you are ready! First class test -$9.95. 
Second class test - $9.95 M2 Enterprises, P.O. Box 1022, 
Troy, MI 48099. 

BEGINNERS!! Learn to design and trouble shoot electronic 
circuits. Send $7.95 to Chapel Company, Department PE -11, 
3724 Colonial Ave.. Erie, PA 16506. 

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 proteclron Gash or royaiiiee from manufacturers seeking 

new ideas Foe tree information un how to prolecl your ideas, 
Call or Ware 

American Inventors Corp. 
59 Interstate Dr. Dept PE 

West Springfield, MA 01089 )413) 737 -5376 
A Fee Booed Service Company 

PATENT LAW CLINIC, established by registered practition- 
ers, provides patent services for reasonable fees. 9359 -E Tor- 
rent Row, Columbia, Maryland 21045. (301) 997 -9280. 

BUSINESS OPPORTUNITIES 

I MADE $40,000.00 Year by Mailorder! Helped others make 
money! Details 250. Torrey, Box 318 -NN. Ypsilanti, Michigan 
48197. 

FREE CATALOGS. Repair air conditioning, refrigeration. 
Tools, supplies, full instructions. Doolin, 2016 Canton, Dallas, 
Texas 75201. 

NEW LUXURY CAR WITHOUT COST! Free Report. Co- 
dex-ZZ, Box 6073, Toledo. Ohio 43614. (419) 865 -5657. 

MECHANICALLY INCLINED individuals desiring ownership 
of Small Electronics Manufacturing Business - without in- 
vestment. Write: BUSINESSES, 92 -K2 Brighton 11th, Brook- 
lyn, New York 11235. 

MILLIONS in Mail!!! Free Secrets. Transworld -17. Box 6226, 
Toledo, OH 43614. 

MECHANICALLY INCLINED INDIVIDUALS 

Assemble electronic devices in your home. In- 
vestment, knowledge, or experience not neces- 
sary. Get started in spare time. Above average 
profits. $300 - $600 /Wk possible. Sales handled 
by others Write for free details. 

ELECTRONIC DEVELOPMENT LAB 
Drawer 1560 PE, Pinellas Park, FL 33565. 

EARN EXTRA MONEY- Homeworkers Needed Stuffing En- 
velopes! Free Details. Write: Jadeway, Box 186 -ZD, Gaines, 
MI 48436. 

ERASE DEBTS with little -known law- create wealth!! Details 
FREE - Blueprints. No. EE11, Box 900, Bronx, NY 10471. 

BORROW $25,000 "OVERNIGHT." Any purpose. Keep 
indefinitely! Free Report! Success Research, Box 29263 -GK, 
Indianapolis, Indiana 46229. 
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SPARE TIME fortune in Vinyl Repair. Huge demand creates DOG TRAINING GUIDE. Easy to understand. Only $3.75. 
exceptional profits. Two small $20 jobs earn you $1,000 a Doggie College, P.O. Box 531, Merlin, Oregon 97532, 
month. We supply everything. Details free. VIP, 2012 Mon 
trose, Chicago, IL 61618. 

BIG MONEY! Interested? Free disclosure. Febre -V, Box 
HYPNOTISM 

6073, Toledo, Ohio 43614. (419) 865 -5657. 

WANTED: PERSON OR COMPANY, well versed in subma- 
rine acoustics, for private R &D project. Send brief resume: 
T &C Enterprises. 1300 -J12 Ft. Lowell, Tucson, Arizona 
85719. 

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. 

ELECTRONIC FIELD SERVICE - Nationwide positions. Em- 
ployer pays fees (312) 398 -5535. Field Service Search, PO 
Box 544, Arlington Hts., IL 60004. 

CALIFORNIA BOUND? "Job hunter's guide to Silicon Valley 
.. America's Electronicland." Current! Detailed! Informative! 

Guaranteed! $3.95. Platypus Press, Box 671A, Campbell, CA 
95008. 

DO -IT- YOURSELF 

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. 

REAL ESTATE 

BIG FREE ... FALL CATALOG! Over 2,600 top values 
coast to coast!! UNITED FARM AGENCY. 612 -EP, West 
47th, Kansas City, MO 64112. 

MICROCOMPUTERS 

TRS -80 MICRO COMPUTERS by Radio Shack' at 15% dis- 
count! Also have software for business systems. Micro Man- 
agement Systems, Downtown Shopping Center Plaza, Cairo, 
GA 31728. (912) 377 -7120. 

RUBBER STAMPS 

RUBBER STAMPS. BUSINESS CARDS. Many new prod- 
ucts. Catalog. Jackson's, E -100, Brownsville Rd., Mt. Vernon. 
Ill. 62864. 

BOOKS AND MAGAZINES 

FREE book prophet Elijah coming before Christ. Wonderful 
bible evidence. MEGIDDO Mission, Dept. 64, 481 Thurston 
Rd., Rochester, N.Y. 14619. 

POPULAR ELECTRONICS INDEXES For 1977 now avail- 
able. Prepared in cooperation with the Editors of "PIE," this 
index contains hundreds of references to product tests, con- 
struction projects, circuit tips and theory and is an essential 
companion to your magazine collection. 1977 Edition, $1.50 
per copy. All editions from 1972 onward still available at the 
same price. Add $.25 per order for postage and handling. $.50 
per copy, foreign orders. INDEX, 6195 Deer Path, Manassas, 
Va. 22110. 

CB TECHNICIANS - now available - SSB Engineering 
Practice Manual. Most comprehensive book on how to modify 
and expand any CB radio for maximum performance and 
range. Includes the newest PLL radios. Free fact sheet or 
send $14.95. SSB Publications, Box 960, Hyannis, MA 
02601. 

BACK ISSUE MAGAZINES. Free list. Send stamped enve- 
lope. Everybody's Bookshop, Dept. ZD, 317 West 6th, Los 
Angeles, CA 90014. 

ntsw. avg. 
h. -.- l RADIO AND ELECTRONICS 

BOOK CLUB TM 

SEND $1.00 FOR CATALOGUE 
(REFUNDABLE) 

A P SYSTEMS DEPT 3 PE PO 
BOX 488. MILFORD PA 18337 

ELECTRONIC MUSIC and home recording in Polyphony 
magazine. Advanced applications, interviews, projects, com- 
puter music. Sample, $1.50. Subscription (6 issues), $8.00 
US /$10.00 foreign. POLYPHONY, Box P20305. Okla. City. 
OK 73156. 

FREE Hypnotism. Self- Hypnosis. Sleep Learning Catalog! 
Drawer H400, Ruidoso, New Mexico 88345. 

MOTION PICTURE VIDEO FILMS 

HOLIDAY SEASON'S THE TIME FOR HOME ENTERTAIN- 
MENT! Purchase these Sportlite S- 8.Sound films now! 'Su- 
perman" (Christopher Reeves). a sellout last time, S -8 /Color 
400' mag sound, $49.77 delivered. "Buck Rogers" (Gil Ge- 
rard) 200' S -8 Sound - out of this world - $29.85 shipped. 
"A Christmas Carol" 400' S -8 B &W :Snd, $41.79. 16mm B &W 
Snd special: W.C. Fields "Much Ado About Golf." Abbott & 

Costello "Champs of the Chase" (Double Cross at Criss - 

Cross) - 400' reels $31.89 ea. Add $1.50 per reel shipping. 
$40. values. Paul Hornung's Great Sports Legends: Baseball 

Roy Campanella; Track - Jesse Owens; Bowling - Don 
Carter; each 400' S -8 Color.Snd, $52.78 ea shipped. Penny 
pinchers make great gifts: Ali- Frazer I (all time great fights) 2 

reels, Std 8, 200' B &W only $6.95 ppd. 1972 Olympics - 
choice of Track & Field, Competitive Sports, Aquatics, 200' 
reels Std 8 B &W, $2.95 ea del; set of 3, $6.25. Limited Quanti- 
ty: RFK, Story of his Life, 200' Std 8 B &W, $4.95. New 45 -pg 
glossy Columbia catalog (incl. sports), $1.25. Exciting Univer- 
sal 64 -pg color catalog (sci fi, etc.), $1.25. Columbia, Univer- 
sal, Sportlite, Ring Classics order forms. 350 ea. SPORTLITE 
FILMS, Elect -11, Box 24 -500, Speedway, IN 46224. 

VIDEO SWAPSHOP. Buy, sell, trade, video tapes, movies, 
nationwide. Free details. Box 3112, Dayton, Ohio 45431. 

MAGNETS 

MAGNETS. All types. Specials -20 disc or 10 bar, or 2 stick or 
8 assorted magnets. $1.00. Magnets, Box 192 -H, Randall - 
stown, Maryland 21133. 

MISCELLANEOUS 

MPG INCREASED! Bypass Pollution Devices easily. RE- 
VERSIBLY!! Free details - Posco GEE11. 453 W. 256, NYC 
10471. 

NEW CAR FREE YEARLY! Workable secret method - free 
information: Supercar, Box 28101 -N, St. Louis, MO 63119. 

GASOLINE MILEAGE INCREASED DRAMATICALLY!! De- 
tails FREE!! Toll -free recording, 1- 800 -446 -8289 anytime. 
Techneering, Box 12191 ZD, Norfolk, VA 23502. 

FREE PROMOTIONAL ALBUMS, concert tickets, stereos, 
etc. Information: Barry Publications, 477 82nd Street, Brook- 
lyn, NY 11209. 

SWLS, Dxers, Monitors. Send SASE to WORLD LISTENING 
SERVICE, P.O. Box 207PE, Audubon, NJ 08106. Infor & 

QSL. 

INSTANT CREDIT - Former banker reveals proven formula 
on obtaining credit and loans from banks other lenders, with- 
out previous credit history! $2.00. Steverhagen. P.O. Box 17. 

Gradyville, PA 19039. 

FUN, Easy Liqueur Making, Plus Flambé Recipes, FREE De- 
tail. Coquina Publications, P.O. Box 21138, St. Petersburg, 
FL 33742. 

WANT FREE Sweepstakes Entry Blanks, Refund Forms? 
Send stamped evelope. Room 85, 115 Essex, NYC 10002. 

SCANNER CRYSTALS PPD $2.99. Lifetime warranty. VISA, 
Master Charge. phone orders welcome. (315) 788 -8790. 24 
Hrs. Dealer inquiries welcome. Ham Shack Electronics, 7080 
Bradley St.. Watertown, NY 13601. 

PERSONAL POWER 
By Carl Rogers 

A PSYCHOLOGY TODAY CASSETTE 

Dr. Rogers discusses the abuses of power in inter- 
personal relationships and explains the benefits of 
a power free "person- centered" approach to 
intimate relationships. 

Order from PSYCHOLOGY TODAY CASSETTES, 
Dept. 20062, P.O. Box 278, Pratt Station, Bklyn., 
New York 11205. Enclose $9.95 (outside U.S.A. 
$10.95) for each tape ordered. Residents of CA, 
CO, FL, IL, M1, MO, NY, DC and VT add applicable 
sales tax. 

POPULAR ELECTRONICS 
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Popular Electronics 
ADVERTISERS INDEX 

READER 
SERVICE NO. ADVERTISER PAGE NO. 

2 Active Electronics Sales Corp. 123 
74 Adva Electronics 135 
3 American Antenna Cover 4 
4 Ancrona Corporation 129 
76 Antenna Specialists Co. 10 
6 AP Products 102 
7 Apple Computer Cover 2 

Audio -Technica U.S., Inc. 91 

8 B & F Enterprises 135 
9 B & K Precision, Dynascan Corp. ...32 
10 Beckman Instruments, Inc. 6 

11 Chandler's 23 
12 Chaney Electronics 100 

Cleveland Institute of 
Electronics, Inc. 34, 35, 36, 37 

1 Communications Electronics 2 
Compucolor 52 

13 Computer Components 114 
15 Continental Specialties Corp. 72 
16 Cooper Group, The 8 
17 Creative Computing Magazine 100 

18 Delta Electronics Co. 131 
19 Delta Products, Inc. 90 
20 Digi -Key Corp. 124 

Digital Research Corp. 128 
21 DS! Instruments, Inc. 51 
22 DWS International Mai keting 15 

Edmund Scientific Co. 91 
23 EICO 91 
24 Electra Company 92 
25 Electro Controls, Inc. 114 
26 Electronics Book Club 7 
27 Exidy, Inc. 12,13 

Fordham Radio Supply ...........128 
29 General Engines Company 130 
30 Godbout Electronics, Bill 130 

5 Heath Co. 20, 21, 25, 28, 29, 
43,69,70,71,107 

31 Hobby World 130 

32 Illinois Audio 100 
75 Interface Age 79 
33 International Components Corp. ...129 
34 J & R Music World 110 
35 Jameco Electronics 126, 127 

JS & A National Sales Group ...1, 9, 11 

36 Koss Corporation 27 

37 McIntosh Laboratory, Inc. 94 
38 McKay Dymek Co. 108 
39 Maxell Corp. of America 74 
40 Maxell Corp. of America 116 
41 Media Marketing 118 Microcomputer Mart 112 
42 Micro World 130 
43 Microprom 33 
44 Mini Micro Mart 113 

45 National Locksmithing Supply Co. 110 
46 Netronics R & D Ltd. 59 
47 Netronics R & D Ltd. 111 

NRI Schools 16, 17, 18, 19 

48 Ohio Scientific Instrument 5 
49 OK Machine & Tool Corp. 84,85 
50 OK Machine & Tool Corp. 105 
51 OK Machine & Tool Corp. 31 
52 Olson Electronics 131 
53 onComputing 109 
54 Onkyo 104 
55 Osborne & Associates 115 

56 PAIA Electronics, Inc. 113 
57 PAL "Firestik" Antenna Corp. 83 
58 Panasonic 103 
59 Patent Resources Institute 49 
60 Percom Data Company, Inc. 101 
61 Phoenix Systems 114 
62 Poly Paks 121 

63 Quest Electronics 122 

Radio Shack 125 

Sabtronics 99 
64 Selcrist Research 97 

Sharper Image, The 41 
Sheldahl 115 

65 Shure Brothers, 86 
Speakerlab, Inc. 114 

66 Southwest Technical Products Corp. 113 

67 Technics by Panasonic Cover 3 
68 Teknion 96 
69 Telestar, Inc. 95 

70 U.S. Pioneer Electonics 80 

71 Vector Electronics Co. 106 
72 Vector Research 38 

73 Wahl Clipper Corporation 113 
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SURPLUS SAVINGS 
STOP WATCH CONVERSION KIT 

COMPACT 2 WAY SPEAKER SYSTEMS 
KIT Contains Walnut Vinyl Clad Cab. - 

6" full range spkr w /40 watts (RMS) cap., 
free air res p. 30 Hz., freq.. resp. 40 Hz to 
13K Hz., 4" phenolic ring tweeter, free air 
res., 1700 Hz., freq. resp. 1.5K Hz. to 20K 
Hz., 2.6" IW'R'l. 2-4" Tweeters, 2-Grills 
you cut to size. 2-P -Button Term. Acstc 
Damp'g, wrs & Velcro Fastnrs, Hrdwre, 
Clk'g Mat'1, etc., with instructions. 
Reg. Price: $110.00 /pr. SAVE: $70.00 
Size: 16Hx10Wx615O SO COMPACT! 
S. Wt. 38 Lbs. 9310286 $39.88/pr. 
3 pr. for $113.88 9310286 $113.88/3 pr. 

COMPACT 3 WAY SPEAKER SYS. 
TEMS KIT - Walnut Vinyl clad Speaker 
system kit contains all components to 
build 2 complete compact 3 Way 
er systems. Contains 8" Pass. Rad. w/ 
rear firing, 6" W. Range 4" phenolic 
ring tweeter. freq. resp. 35 Hz. to 20K 
Hz. power cap. 30 watts RMS. U must 
add san components to cabs. & cut 
hole in rear of cab. for 8 P'R' woofer, 
w /black foam grills & inst 
Size: 16Hx10Wx6i4D 
Sh.Wt. 43 Lbs. 9310287 $59.88/pr 
3 or. for $169.88 9310287 $169.88/9pr 

We have obtained a small quantity of 
counting modules that can be easily con- 
verted to a stop watch by adding a few 
parts from your junk box. Runs off a 9V 
battery unit . contains: LED display, 
4553 I.C. . 3 digit BCD, Counter, 4011, 
4511,4060 ICS, etc. & small parts with 
battery connector. This super item won't 
last long so order now. In present form 
unit counts on a display . with data - corn - 
pact: 1 3/4 x 2" PCB 
Sh. Wt. 4 oz D9MS0375 $4.88 
3 for $13.00 D9MS0375 $13.00/3 

3M - SCOTCH FLEX FLAT CABLE 
25 Connector - 26 AWG Solid Round Con- 
ductor Flat Cable 3M No. 3349/25 avail- 
able In lengths of 10', 25', 50' @ less than 

price more computer surplus. 
Sh. Wt. 2 Lb. 10" 9CS0377 $5.00 
Qty. Ltd. 25' 9CS0378 $12.50 
50' 9CS0379 $20.00 

PIEZO BEEP BUZZER 7/8" Die. 
Unique surplus 7/8" dia. piezo ceramic 
disk on circuit board gives a DISTINCT 
high freq. buzz. Unit contains an IC, 2 

caps, 6 resistors. The piezo disk is part of 
a 1 5/8" dia. brass ring spaced .2" above a 

114" x 1 h" PC board. Entire assembly re- 
sonates when 9 to 15 V DC is applied to 
red & black wires and a switch or jumper 
wire between 2 screw holes. Assembly 
sold for $4.89 ea. Yours for only $1.88. 
Just add your own horn or resonator to 
get a FULL sound. Use it as a learning 
tool or whatever. 
Sh. Wt. 7 oz. 9F00217 $1.88 ea. 
6 for $10.00 9F00217 $10.00/6 

CARD READER . PDI 
(MANUAL 120, pgs.) 

Like NEW surplus units! These 3055H 
series Peripheral Dynamics Inc. readers 
read standard IBM cards - Hollerith type. 
(Reads standard 80 column cards at a 
maximum rate of 300 cards per minute.) 
Designed for table top use. 5V logic inter- 
face used. Input & output capacity of 500 
cards, but on- the -fly loading & unloading 
is permissible as long as there we approxi- 
mately 100 in Input Hooper. Operates on 
120V 60 Hz. Supplies with Key Data 
Sheets. Copy of complete operation & 
maintenance manual 1120 pgs.) available 
for $35.00 extra. Qty Ltd. List Pr:$1689. 
Sh. Wt. 40 Lbs. D9220365 $149,88 
4 for $569.88 D9220365 $569.88 
Operations & Maintenance Manual. 

9220366 $35.00 
4 for $129 00 9220366 $129.00 

1111 B &F ENTERPRISES 
Dept. P -10 

119 Foster Street 
Peabody, MA 01960 

Phone orders (6171 531.5774- -Use 
your Charge Card - Visa, MC,AE 
TERMS: Add Postage; No. C.O.D's 

510.00 Minimum Order 

CIRCLE NO.8 ON FREE INFORMATION CARD 

ABOUT YOUR -, 
SUBSCRIPTION 

Your subscription to POPULAR 
ELECTRONICS is maintained on one of 
the world's most modern, efficient 
computer systems, and if you're like 
99% of our subscribers, you'll never 
have any reason to complain about 
your subscription service. 

We have found that when com- 
plaints do arise, the majority of them 
occur because people have written 
their names or addresses differently 
at different times. For example, if 
your subscription were listed under 
"William Jones, Cedar Lane, Mid- 
dletown, Arizona," and you were to 
renew it as "Bill Jones, Cedar Lane, 
Middletown, Arizona," our computer 
would think that two separate sub- 
scriptions were involved, and it 
would start sending you two copies 
of POPULAR ELECTRONICS each month. 
Other examples of combinations of 
names that would confuse the corn- 
outer would include: John Henry 
Smith and Henry Smith; and Mrs. 
Joseph Jones and Mary Jones. Minor 
differences in addresses can also 
lead to difficulties. For example, to 
the computer, 100 Second St. is not 
the same as 100 2nd St. 

So, please, when you write us 
about your subscription, be sure to 
enclose the mailing label from the 
cover of the magazine -or else copy 
your name and address exactly as 
they appear on the mailing label. 
This will greatly reduce any chance 
of error, and we will be able to ser- 
vice your request much more 
quickly. 

B&F 

FR 
IC or FET's WITH 
$5 & $10 ORDERS.t 
DATA SHEETS 
WITH MANY ITEMS. 

DIODES TRANSISTORS TRANSISTORS TRANSISTORS LINEAR IC's 

ZENERS S 2N1o6 So 24 2N4I21 3151 

RECTIFIERS 25)18 24 2,4122 3/51 

1445610 
6.51 

25)20 48 254124 5 /SI 

15458 20918 1/Sl 254248 5 /SI 

4/41 
201613 50.29 204249 5 /SI 

251711 29 2,4250 4/51 

IS /SI 252219 24 204274 5/51 
202222 6 011204302 SO 29 

2772222A 5/SI 

6151 202369 5751 

2142606 to 

1N14614 
1N159 
15914 
1596210 

18974 
1173064 
1,3600 
1174001 

1,4002 
194003 
154094 
154005 
154006 
154007 
1N4145 
104154 
1154370 to 
194312 

iN5 41510 
94753 

4 /SI 

6151 

12 /S1 

12/SI 202955 

12 /Sl 2N2906A 

12/S1 2,2907 
101St 7,3551 
10 /S1 2,3563 
10/41 2113564 

,5 /S1 2535651, 
25/Sí 2143568 

203538 
2/S1 2143638Á 

0113503,, 
S /S1 253906 

52 

S9 za 
24 

5 /S1 

51.50 24856 to 5E2061 4 /S1 
6/S1 204861 
4 /S1 254561E 2/S1 LINEAR IC's 

fi!Sl 
2164868E 2/51 501901 51.50 

204881 52.50 50301ÁN 21 

6 /51 204888 S1 503011 27 

5 /S1 204965 3 /S) LM3055 85 

6 /Sr 
2,5457 3151 LM3098 1.2S 

2,5458 50.38 1M31171 90 

255638 2/51 LM1401( 5 S1 20 

2,5640 2/51 LM3403 5 120 
C8643 54.00 LM3403 -6 1.20 

CP650 55 00 L43402 12 1 20 

CP651 54.00 1M3403 15 1.20 

E100 4/SI LM3407 24 120 
9101 3/SI L1143165 55 

9152 3.'51 LM371N 2.50 
El /5 3/S1 L513805 1.29 

294338 51 MPF10210 3/51'0E555V 2/SI 
254360M 2/S1 1685104 NE556A 50.90 
2114391 SI MPF112 4/S1 LM09C11 .29 

204392 S0.90 MPS6515 3/51 04709C5 .29 
254416 2/S1 5E1001 4/51 LM1238 2/S1 
2844164 SO BO 551002 4/81 LM723N 3/S1 

LUJOSO S1.00 
LM141CH 3/S1 

1M74ICN 4/51 
/01619014 34 
LM147CN 65 
N5556V 95 

555585 50 

0A7665u5 1 25 

8035 DIP 3 75 

* * * KITS * * * 
LOGIC PROBE KIT 

RESISTOR KIT 

Foal, 11E6,1 nIfUYnW111 t IPPLV TUTS d. 

VARIABLE REGULATED POWER SUPPLV KIT 

15 VOLT REGULATED POWER SUPPLY c 

FUNCTION GENERATOR KIT "I 

[ o ICAPACi NCF ME It lr h I I `. 

51,20 
138.50 Value k^ONLY SA 95 

ne.minual Av,tl,61e tor 5V 500 

511 95 

513.95 

55595 

... 
.. . 

1,. 57595 

.1, ..1OPAmPO.1w,+E100 

MONEY -BACK GUARANTEE 
NEW 1980 CATALOG -SEND 284 STAMP 

ADVA ELECTRONICS 
BOX 4181 E WOODSIDE, CA 94062 
Tel. (4151 328 -1500 a C;'°"ys m, 4a, Palo Alta 

CIRCLE NO. 74 ON FREE INFORMATION CARD 
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ELECRONICSi 
Personal Electronics News 

Faster facsimile transmission has been in- 

vented at IBM Research. Still experimental, 
it provides an enhanced means for "fax" 
machines to transmit text and pictures over 
telephone or satellite communication channels 
in digital form. It uses simpler hardware 
and is speedier than presently possible with 
digital methods, averaging about a minute, 
as compared to the 3 -to -6- minute transmission 
times common with today's analog machines. 
The method involves "data compression" 
coding that reduces the amount of data trans- 
mitted to represent a page of information 
by more efficiently converting black -and- 
white images into digital information. 

Sound -to- printed pager a compact audio /visual 
system, has been introduced by Microsonics 
Corp., Los Angeles, CA. The system consists 
of a handheld player, a "Microphonograph," 
and a 210 (50.8 -mm) transparent record that 

can be applied directly to the page of a 

book or a specifically designed card to give 

up to 90 seconds of audio information. The 

user places the Microphonograph over the 

record on the page and presses the "play" 
button Instantly, three different media- - 
pictures, print, and sound --are available. 
In the card format, the front can display 
photos, maps, diagrams, and other visual 
information, while the reverse side of the 

card may coltain written information or in- 

structions as well as the transparent record. 

The reader both sees and hears the printed 

material in sl-ort attention -holding segments. 
Prices start at $20.00. 
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A Computer Calendar for 198C is available 
from the Hayden Book Company, Rochelle 
Park, NJ 07662. The calendar features 14 

original works of computer art; the first 
commercial use of the Dunn camera using 
Type 808 Polacolor Land film; and a complete 
BASIC program for a perpetual calendar. 
Cost of the 1980 Hayden Computer Calendar 
is $5.95. 

An interactive home computer system that 
will feature a personal computer connected 
via cable TV to outside sources will soon 
be tested by SixStar Cablevision of Los 
Angeles. Three of the 42 channels avail- 
able over the firm's cable system will be 
set aside for data transmissions from 
households to banks and other businesses 
and for personal home computing. Almost 
50 application programs have been prepared 
for the system. Monthly service fee will 
be $4 to $6 more than the standard $7.50 
cable fee in the Southern California area 
where tests will be conducted. 

A single multicolor display from Varilite 
Corp. changes color in response to elec- 
trical input variations. The "Varilite" 
display produces all colors in the spectrum 
between red and green in a stepless manner. 
No color wheels are used. The Varilite is 

said to be the first indicator light that 

can display analog as well as digital in- 

formation. It can be used ïn many applica- 
tions where a meter or gauge is normally 
required to indicate a range of information. 

A BASIC timesharing alternative is a low - 
cost distributed processing called Nestar 
Systems' Cluster /One TM. The "Queen" 
central unit connects to up to 15 personal 
"Drone" microcomputers via a high -speed 
"ClusterBus" parallel data bus. An op- 
tional feature provides for an additional 
15 Drones. Currently supported as Drone 
stations are the Apple II and Commodore 
PET 2001 -8, with Radio Shack's TRS -80 
soon to be supported. The concept permits 
each BASIC user to have his own computer 
rather than a small share of one central 

processor. Programs and DATA files can be 

shared among Cluster /One users. They are 

stored on two IBM -compatible flexible 8" 
diskettes, each of which can store up to 

315K bytes. Disk transfer rates are 250K 

bits /second. System response time for 

program loading is typically two seconds. 

POPULAR ELECTRONICS 
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While our competitors were listening 
tolechnics Linear Phase speakers, 
we introduced prase two. 
When Tecl-nics introduced Linear 
Phase speakers two years ago, 
we took the audio world by 

I1 surprise. Aid why not. After 
all, Technics Linear Phase '( 

speakers were the first` `iMtMP 
speakers to actually show yot _.._. ! 

waveform fidelity. Not simple 
with tone bursts and sine waves, 
but by actually comparing the Mono Waveform 

waveforms of live musical instruments 
to the output waveforms of cu- Linear Phase speakers. 

Now with the 3 -way SB -6C63 and 4 -way SB -7070 
(shown below), Technics takes you to phase two. 3ecau,e- 
compared to our first Linear Phase speakers both give yaw 
wider frequency extension, flatter frequency response 
and even more phase lineari-y,_ which means even better 
waveform fidelity. 

How did we make such good speakers even better? 
We started with BASS (Basic Acoustic Simulation 
System), an IBM 370 -based interactive computer 
system. With it, Technics engineers can do what 
they only dreamed of doing in the past: Calculate 
the sound Dressure and distortion characteristics 
of transducers without physic° ly building and 
measuring countless prototypes. 

Next we took these compt.ter-derivec drivers 
and combined them with Tec-rics unique 
phase -con-rolling crossover re work. 
And of course we staggered -h drivers 
to align their acoustic center! precisely. 

Its easy to see the result of cll this 
technolog;. Just compare the 
waveforms. On the left is a waveform 
of a live piano. On the right, the piano 
as reproduced by the SB -7070_ That's 
waveform fidelity. 

Listen to the 4 -way SB -7070 What 
you'll hear is its smooth transition 
between low, midrange and nigh 
frequencies. Then notice the bass 
response. Its deep and tight. With much 
more punch, better definitior and even 
less IM distortion than its predecessor. 

at's because when the upper bass 

All cabinetry i; simulated wood. 

Technics 
Professional Series 

CIRGlB 6110,117 ON FREE INFORMAI'IONICARD 

r frequencies are handled by a 
I) separate driver. the woofer 

does a much better loo at 
handling the ower bass 

t frequencies. ;M % ii( i You II also ,ear vccals tha- 
' are smooth and natural. 

That's because. the SB- 7070'! 
high -midrange drive- was 

~Nona Wovef,rm designed with "free edge" 
ep admen by S8.7310 construction to avcid coloration of 

the criticcl upper -midrange frequencies. 
And by adding a new, smaller tweeter with improved 

dispersion characteristics, the 58- 7070's his}-, -end frequency 
response was extended to 32 kHz. 

Techrsics3 -wo, SI -6060 and 4 -way SB -:370. For music 
that sounds like it was originally played. Lr.e. 
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The K40 
Speech Processor. 

So unique it's patented 
So good its guaranteed 
to out - perform any 

microphone on any radio. 

CLIPS 
ANYWHERE 

WITHOUT A CLIP! 
Molded four -pole 

internal magnet clamps 
instantly to any steel 

surface. Steering 
column, metal dash, roof 

top, or the side of your 
CB radio. No groping for 

your mounting clip. 

PROCESSES 
SPEECH WITH A 

COMPUTER CIRCUIT! 
It's its own computer -it auto- 
matically monitors your speech 
and adjusts it in micro -second 
increments pumping so much db 
gain into your speech that you get 
400% more power than a standard 
mike. 

GUARANTEE I: 
The K40 Speech Processor is guaranteed 
to outperform any microphone it replaces 
or return it for a complete and full refund 
within 7 days from the K40 Dealer that 
installed and tuned it. 

GUARANTEE Il: 
Unconditionally guaranteed for 12 months. 
Guaranteed against cracking, chipping, or 
rusting. Guaranteed against mechanical 
failure. Guaranteed against electrical fail- 
ure. No exclusions. No gimmicks. For a full 
12 months. 

SOUND SENSITIVE 
2 INCHES OR 2 

FEET! 
A microphone so sensitive it will 
select your voice and process your 
speech no matter how close or far 
you are from the microphone. 

TWO MICS 
WITH ONE 
SWITCH! 

Switch up for a high - 
pitched transmission for 
cutting congested city 
traffic. Switch down for a 

mellow base in open, 
uncluttered rural areas. 

NOISE 
CANCELLING 

Pull the Processor directll 
to your mouth and speak 
directly into the mic. The 
Processor adjusts to your 

voice -and blanks out all the 
cab noise while you're speaking 
Automatically. 

FRESH CHARGE 
WITH NO 
BATTERIES! 
Patented electronic storage 

system recharges while yoi 
listen to the radio. It provides 

a fresh electrical charge every 
time you squeeze the trigger. VOL 

never replace batteries. 

$42.50* 
American Antenna Elgin. II 50120 

'suggested retail. 
CIRCLE NO.3 ON FREE INFORMATION CARD 

SOLD AND SERVICED EXCLUSIVELY BY 3,500 REGISTERED K40 DEALERS THROUGHOUT THE tJ.S. AND CANADA www.americanradiohistory.com
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