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Add it to your DMM. It reads out in °C or °F 

at the flip of a switch and it's a cinch 
to build. Turn to page 29 

DARKROOM TIMER 
Digital countdown in seconds or minutes 
and seconds controls your enlarger. 
Puts your darkroom into the year 2001. 
Turn to page 33 

VIDEO MODULATORS 
Roundup of all that we could locate. 
Use them to turn any TV into a video 
monitor. Story starts on page 38 

INVESTMENT 
A computer program that lets 
you compare dollars in the bank 
with your pet investment. Story is 

on page 32. 

* Computer Corner 1 

Programmable timer 
* Hobby Corner 

Build expanded -scale voltmeter 
* Service Clinic 

Pulse -width modulated DC powersupplies 
* R -E Tests Revox B -760 Tuner 
* R -E Tests Shure V15 -Type IV Cartridge 
* State Of Solid State 
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NEW 
ASTRO- FANTOM" 

CB ANTENNA 

GOES WHERE 
NO CB 
ANTENNA 
HAS GONE 
BEFORE: 
SUPERIOR 
PERFORMANCE FOR 
AUTO, TRUCK, MARINE, 
RV, MOTORCYCLES AND 
HOME USE 

Ant- . 

It Mounts On Glass 
Transmits and 

Receives THRU Glass 
Now from the AVANTI Research Labora- 

tories comes a sleek, 22" full 1/2 wave 
antenna, so unique that it mounts on 

glass, transmits through glass and 
receives through glass...yet requires no 
grounding to metal as do conventional 

1/4 wave antennas. No holes to drill...no 
clamps, clips or magnets to ever mar or 

scratch your car's finish! No pinched 
cables to run in through doors, windows or 

trunk. The Astro- Fantom is a handsome, 
low profile antenna that provides the ultimate 

in convenience! 

EASY INSTALLATION. The Astro- Fantom is 
so uncomplicated that installation takes only 

five minutes and requires no tools. It bonds 
securely to the glass with an all weather tested 
3M press -on adhesive, yet can be quickly trans- 

ferred when desired. The fiberglass whip 
removes instantly for storage, car wash or theft 

protection. 

ONE MOUNT SATISFIES EVERY 
NEED. Astro- Fantom's unique mount attaches 

anywhere there's a metal framed window. Front, 
side, or rear of vehicle, boat and motorcycle wind- 

shields, even home installation. 

CLEAREST COMMUNICATIONS. Avanti's exclusive space 
age co- inductive "" coupling box actually rejects static and 

interference as it establishes a highly tuned circuit to 
transmit and receive radio signals through the glass. 

FULL 360° SIGNAL. Astro- Fantom's full 1/2 wave 
design eliminates dead spots and directional 

problems found in conventional CB antennas. 

PATENT PENDING Model AV -200 

Length 22" 

CIRCLE 33 ON FREE INFORMATION CARD 

aNantk antennas 
AVANTI RESEARCH AND DEVELOPMENT, INC. 
340 Stewart Avenue, Addison, IL 60101 
IN C NADA: enbrook Industries, 
11 II.. ..r .h t.ri IH5 

©1978, all rights reserved 
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You're stuck. You're at a phone booth trying 
to find a phone number, and people are wait- 
ing. You feel the pressure. 

To the startled eyes of those around you, 
you pull out your calculator, press a few but- 
tons, and presto -the phone number appears 
on the display of your calculator. A dream? 
Absolutely not. 

Space -age technology has produced the 
Canon Directory-a calculator that stores 20 of 
your most frequently called numbers in its 
memory and let's you recall them simply by 
entering the person's name or initials. 

The keyboard has letters as well as num- 
bers (like the touch -tone pad on a telephone), 
so it's easy to enter data and use. Want to call 
Jim? You enter J I M, and your display shows 
Jim's phone number. Even when you shut your 
unit off, it retains your complete directory in its 
large memory. 

Ever forget to shut your calculator off when 
you slipped it in your pocket? No problem with 
the Canon Directory. The system was built like 
a liquid crystal digital watch. Its display can 
remain on constantly without draining the two 
long- lasting hearing aid batteries which you 
gel with your unit. A low battery indicator also 
warns you well enough in advance when it's 
time to change batteries. 

STORE IN CONFIDENCE 
I f you lost your little black book with all those 

confidential numbers, you might get in trouble. 
No so with the Directory. Without knowing the 
specific initials or name, you can't access the 
numbers. 

And then there's convenience. You carry 
your calculator with you anyway. Why not add 
the convenience of a telephone directory to a 
full-function calculator? When it comes to cal- 
culating, the Canon is no slouch either. 

Pocket 
Yellow 
Pages 

Let your fingers do the data entry 
with America's first computerized 
pocket telephone directory. 

There's a fully -addressable memory, square 
root, and an add -on discount percentage 
system. 

EASY TO OPERATE 
Just enter the name and number you want 

stored and press a few buttons. That's all there 
is to it. Changing an entry is just as easy. You 
can also store credit card numbers, important 
serial numbers, birthdays, and anniversaries. 
For example, enter the next birthday or impor- 
tant date you should remember under 
"DATE." This date will appear each time you 
enter the word "DATE." By getting in the habit 
of doing that each week, the Canon won't let 
you forget. Or have you ever been stuck at a 
phone booth with no pen to write your mes- 
sages? With the Canon, you can enter them 
directly into your unit -name and number. 

The Canon Directory is a new breakthrough 
in recent calculator technology. The large - 
scale integrated circuit is programmable by 
the user - something nearly impossible just a 
few short months ago. 

TEST IT FOR A MONTH 
Order the Directory. Quickly program it with 

your most frequently called numbers. (You'll 
be amazed at how many 20 numbers seem 
when you sort out your personal directory.) 
Then use it every day. Program those impor- 
tant dates, your social security number, the 
phone numbers of your favorite restaurants, 
airlines, or movie theaters. Test the batteries 
by leaving your unit on for a week. 

See how easy it makes life. Then within 30 
days, decide if you want to keep it. If not, no 
problem. Just slip it in its handy mailer and 
send it back. We won't be upset, and in fact, 
we'll thank you for at least giving our unique 
product a test. 

JS &A is America's largest single souce of 
space -age products -a substantial company 
which has been in business for over a decade. 
Canon is the famous company that manufac- 
tures quality cameras, calculators, and other 
precision quality instruments. 

If service is ever required, just slip your 
three -ounce unit in an envelope and mail it to 
Canon's national service -by -mail center. It's 
just that easy. Service should never be 
required since practically all components are 
on a single integrated circuit, but we wanted to 
assure you that a service program is an estab- 
lished part of Canon's program. The unit is 
23/4 "x 51/2" and only one centimeter thick. 

To order your own Canon Directory, send 
$79.95 plus $2.50 for postage and handling to 
the address below (Illinois residents, please 
add 5% sales tax), or ca.l our toll -free number 
below. By return mail you will receive your unit, 
a handy wallet -style carrying case, and a one - 
year limited warranty. 

This year, let the sophistication of space - 
age technology and your fingers do all the 
walking. Order your Pocket Yellow Pages at 
no obligation, today. 

o NSATIOS AL 

e GROUP 
Dept.RA One JS &A Plaza 

Northbrook, Ill. 60062 (312) 564 -7000 
Call TOLL -FREE 800 323 -6400 
In Illinois Call (312) 498 -6900 

cç©JS &A Group, Inc.,1978 
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every electronic hand tool 
you'll ever need 

The new, ultra- modern Xcelite manufacturing plant ... the most 
advanced in the world for producing top quality forged tools . 

is now turning them out in record numbers to meet the ever- 
growing demand for the world's finest family of electronic hand 
tools. And at no- nonsense, competitive prices. 

Employing the latest in manufacturing technology and quality 
controls, with every step in the production process under one roof, 
this new, large facility is continuing evidence that Xcelite ... the 

pioneer that brought you so many innovations in electronic hand tool design ... is also 
the front -runner in production innovations. 

Whatever your needs for electronic product assembly, service, or maintenance, the 
Xcelite line, finest and most diverse available anywhere, offers your best answers ... 
perfectly aligned. hand -honed pliers and cutters, precision- machined screwdrivers and 
nutdrivers, exclusive thin -pattern adjustable wrenches, plus dozens of related tools 
and kits you might require. 

It was no accident that Xcelite long ago earned ... and still holds ... "Preferred Status" 
among electronics professionals. So keep expecting leadership from Xcelite ... and 
see your distributor for today's most wanted hand tools made by tomorrow's 
production methods. 

CIRCLE 4 ON FREE INFORMATION CARD 

TheCooperGroup 
Electronics Division 

WELLERR WISS! XCELITE1 
PO BOX 726, APEX, NORTH CAROLINA 27502. 919/362 -7511 
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Radio-Electronics® 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 
Electronics publishers since 1908 AUGUST 1978 Vol. 49 No. 8 

SPECIAL 
FEATURES 

38 Video Modulator Roundup 
A look at the many different units currently available, their circuitry, 
their specs, and what we think of them. 

47 Using RF Generators 
The easy way to troubleshoot stereo systems. 

BUILD ONE 
OF THESE 

29 Digital Thermometer Add -On For Your DMM 
Connect it to your digital multimeter and read temperature in °C or 
°F. An extremely accurate yet easy -to build unit. 

33 Digital Darkroom Timer 
Part I/: Final construction and adjustment procedures get this unit 
ready for your darkroom. 

GENERAL 
ELECTRONICS 

3 Looking Ahead 
Tomorrow's news today. 

56 Reducing TV Interference 
Use the right test equipment and it's easy to prevent unwanted 
interference from CB transceivers. 

66 Hobby Corner 
Build an inexpensive expanded-scale voltmeter to monitor AC line 
voltage. 

72 State -Of -Solid -State 
Temperature transducer and precision voltage reference all in one 
IC. 

STEREO 
HI -FI 

42 R -E Lab Tests Revox FM Tuner 
B -760 Stereo tuner earns a "Very Good" for overall FM 
performance. 

44 R -E Lab Tests Shure V15 Type IV 
New stereo cartridge rates a "Superb." 

COMPUTERS 32 Investment Evaluation Program 
Lets you determine if your investment earned more for you than a 
savings account. 

64 Computer Corner 
Intel 8253 -a programmable interval timer. 

TELEVISION 24 Equipment Report 
American Technology GTS -10 General Television Servicer 

74 Jack Darr's Service Clinic 
Pulse -width modulated DC power supplies and how to 
troubleshoot them. 

DEPARTMENTS 110 Advertising Index 
14 Advertising Sales Offices 
14 Editorial 

111 Free Information Card 

16 Letters 
82 Market Center 

6 New & Timely 
79 New Products 

ON THE COVER 
Sitting on a background of vid- 
eo modulators is a digital ther- 
mometer add -on for a digital 
multimeter. It's a highly accu- 
rate instrument that reads out 
in both °C and °F at the flip of a 
switch. Story starts on page 
29. 

T 
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6 
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SIMPLE TEST CIRCUIT is used to set up your 
new digital darkroom timer. For details on how 
to build the timer turn to page 33. 

NEW PHONO CARTRIDGE plays stereo discs so 
well that it earns a "Superb" from our test lab. 
For all the details turn to page 44. 

Radio -Electronics, Published monthly by Gernsback 
Publications, Inc., 200 Park Avenue South, New York, 
NY 10003. Phone: 212 -777 -6400. Second -class postage 
paid at New York, NY and additional mailing offices. 
One -year subscription rate: U.S.A. and U.S. possessions, 
$9.98, Canada, $12.98. Other countries, $14.98. Single 
copies $1.00. e 1978 by Gernsback Publications, Inc. All 
rights reserved. Printed in U.S.A. 

Subscription Service: Mail all subscription orders, 
changes, correspondence and Postmaster Notices of 
undelivered copies (Form 3579) to Radio -Electronics 
Subscription Service, Box 2520, Boulder, CO 80322. 

A stamped self -addressed envelope must accompany all 
submitted manuscripts and /or artwork or photographs if 
their return is desired should they be rejected. We 
disclaim any responsibility for the loss or damage of 
manuscripts and /or artwork or photographs while in our 
possession or otherwise. 

As a service to readers, Radio -Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. 
Because of possible variances in the quality and condition of materials and workmanship used by readers, Radio -Electronics disclaims any responsibility for the safe and proper 
functioning of reader -built projects based upon or from plans or information published in this magazine. 
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looking ahead 

Calculator evolution: Just a short time ago, it seemed 
that the pocket calculator market was about to dry up. 
Prices were tumbling well below $10, and it was evident 
that sooner or later everybody would have one, and that 
would be it. Well, calculators are doing nicely, thank you. 
World production this year will be about 70 million units, 
and the little calculators are being introduced in forms 
which were unheard -of just a couple of years ago. 

It's no longer price, but sophistication, which sells calcu- 
lators. Of course, not everyone needs a complex scientific 
calculator, but we are now seeing a marked trend to ultra - 
sophisticated calculators just about anyone can use -even 
people who have never heard of a logarithm or a cosine. 
One manifestation of the trend is the slim calculator, about 
the size of a credit card, with liquid crystal readout -some 
with a battery life so long that replacement probably won't 
be needed for the life of the instrument. Another is the 
calculator combination -such as the combination calcula- 
tor, pocket watch, stopwatch, perpetual calendar and 
alarm clock. 

The next generation pocket calculator almost certainly 
will be microprocessor- equipped, with alphanumeric key- 
board and display. One of the forerunners of this trend is 

the Toshiba Electronic Notebook, which contains a CPU 
and a RAM chip. In addition to traditional calculator func- 
tions it has a secret memory -or rather 30 memories that 
can store information for recall at will. By punching in 

letters or numbers, or combinations of both, the user can 
use it to store telephone numbers, addresses, remind him 
of appointments, and so forth. For example, you might 
punch in the name of your wife and the readout will display 
her birthday. Of course, you can do the same thing with a 

memo pad, but this is electronic, and it's only $80. 
Obviously, the line between calculators and mini- or 

microcomputers is blurring rapidly. A far more deluxe 
gadget than the Electronic Notebook, but performing some 
of the same functions, is the Mind Reader, developed by a 

California company called CTI. This $495 desktop accesso- 
ry has an alphanumeric keyboard, electronic alarm and a 

12 -digit fluorescent display, and can be programmed as a 

complete office reminder- alerting its owner to the time of 
a meeting, the subject and so forth. 

And while we're on bigger- than -pocket gadgets, the 
latest in computer chess games is a compact unit named 
Boris, which can play at all skill levels -and also kibitzes. 
The digital readout talks back to the player with such words 
and phrases as "Stalemate," "Is this a trap ?" and "Con- 
gratulations." It's $300. 

Back to the pocket. Calculators are changing so fast that 
John McDonald, president of Casio U.S.A., says the life of a 

calculator model is now only one year before it's replaced 
by an updated unit. As to the average life of a calculator 
itself, he estimates it's about four years before it's 
replaced -not because it wears out but because the user 
finds something better or more titillating. This suggests 
that we're becoming a nation of calcoholics. 

CATV vs. VCR: "Record one TV program while you watch 
another." So proclaim the ads for home videocassette 
recorders, or VCR's. But some VCR buyers are finding out 

this isn't always completely true. The fact is that under 
certain conditions, cable TV subscribers who own VCR's 
must choose between the ability to record all available 
channels or to watch one channel while taping another. 

This is true when the home cable terminal has a convert- 
er box to provide extra channels above and beyond the 12 

conventional VHF ones. These channels are the so- called 
mid -band and super -band channels, usually identified by 
letters instead of numbers and they often include any pay - 
cable channels such as Home Box Office, which present 
top commercial -free entertainment, including recent mov- 
ies- obviously prime home taping material. 

The problem is that cable TV channels in these cases are 
selected through a converter box, normally connected 
between the cable and the TV set. The VCR has its own 
tuner, of course, which can select only the standard VHF 
and UHF channels, but not the special lettered channels. If 
the converter is connected directly to the home cable input 
and its output to the VCR, the tuner in the converter 
governs the signal fed to both the VCR and the TV. All the 
channels may be tuned, but the VCR can record only the 
same signal which is being fed to the TV. If the setup is 

changed and the cable fed directly into the VCR, with the 
converter installed between the VCR and the TV, the VCR 
can tune only to the numbered channels, while the TV can 
receive any of the cable channels since it (but not the VCR) 
is governed by the converter. Thus, if a viewer should wish 
to record Home Box Office he must use the first setup and 
can't view another program at the same time. If he wants to 
watch one show and tape another, he can't tape Home Box 
Office. 

Most VCR suppliers who are aware of the problem, as 
well as most cable companies, suggest the addition of a 

second converter, available from the cable company at an 
additional monthly charge. In many such cases the cable 
companies insist on doing the installation themselves (at a 

fee) to assure that their equipment is operating properly. 
[Perhaps some R -E readers can offer a better -or cheap- 
er- solution; we'd like to hear from you.] 

VCR's to come: It's new -model time, and this applies to 
VCR's as well as TV sets. In addition to updating its basic 
Betamax unit with built -in electronic clock -timer and 
remote pause control (Radio -Electronics, June, 1978), 

Sony also unveiled the first home portable VCR, which 
weighs about 17 pounds, can be operated from battery or 
AC and can be carried by a shoulder strap. As a compa- 
nion, Sony will have a color camera weighing less than five 
pounds. They're both due later this year. 

Among other coming VCR attractions will be a portable 
recorder and camera from Panasonic, and a home VCR 
from JVC which permits still -frame and slow motion as well 
as letting the user scan the picture during the fast -forward 
process for accurate location of any scene. And RCA is 

expected to introduce a VCR with built -in one -week 
programmer to permit automatic channel- switching and 
off -on cycling during unattended recording. 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 
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Here's a new tool 
repair shops can really use. 

e 

ON REPLACEMENT TV PICTURE TUBES. 

Aside from your fine w&rk, wha 
are you doing to make your custom- 

s ers return to you with more reQairs? 
A nice smile and "thank you, please 
call again" may not be enough. 

Well, Sylvania has come up with a 
new tool that's sure to help you turn 
every customer into a steady cus- 
tomer. It's a 5- year warranty* that 
you can now offer on replacement 
picture tubes. 

'LIMITED WARRANTY LABOR NOT INCLUDED 

So now not only can you offer the 
best in replacement tubes, but also 
have a 5- year backing from GTE 
Sylvania -one of the largest elec- 
tronics corporations in the world. 

For more information on how we 
can help your repair shop business 
just contact your nearest Sylvania 
distributor or GTE Sylvania, Distribu- 
tor and Special Markets Division, 
Seneca Falls, N.Y. 13148 

SYLVANIA lem 

CIRCLE 27 ON FREE INFORMATION CARD 
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new e timely 

1977 -a banner year for CB 
applications and sales 

The Federal Communications Commis- 
sion reports receiving almost five million 
CB radio applications in 1977 (1976 saw 
more than five million such applications). 

John Sodolski, vice president of the Elec- 
tronics Industries Association and head of 
EIA's Communications Division, adds that 
more CB transceivers were sold at retail in 

1977 than since 1958. With such a good 
sales record, Sodolski feels confident that 
"consumer interest in CB radio is still 
running high." The use of CB radios in such 
crises as the blizzards and floods of recent 
months, he notes, are a clear indication 
that people are buying CB's for emergency 
use and for the peace of mind that results 
from knowing that these devices can be 
used in emergency situations. It is esti- 
mated that at present there are about 30 
million CB's in use. 

Computer -controlled optical 
scanning machine can read to blind 

The New York Public Library has recently 
installed what has been described as one 
of the "most valuable rehabilitation aids 
(for the blind) since the invention of 
Braille." This device is a machine contain- 
ing an optical scanner that actually "reads" 
material via a computer -generated voice. 

The scanner began life as a computer 
science project developed by an M.I.T. 
student who, later realized its potential as 
an aid to the blind. What it does is beam a 

ray of white light across a printed page, and 
then convert the material into digital data 
that the computer analyzes and converts 
into an actual voice reading. The machine 
reads a selection by consulting 1000 pre- 
programmed pronunciation rules and ex- 
ceptions; it recognizes each letter by its 
shape. There are controls for adjusting 
voice speed, repeating sentences or 
phrases, or spelling out words. So far, the 
only complaint seems to be that the New 
York Library machine speaks in a foreign 
accent! 

James Gashel of the National Federation 
of the Blind asserts that "the device would 
make pleasure reading possible for those 
whose literary diets had been limited to 
Braille textbooks" and some recorded ma- 
terial. A blind reader can learn to operate 
the machine in 20 hours, as opposed to the 
many months (and even years) involved in 

learning Braille. The New York Library's 
machine is one of 15 in existence and the 
only one installed in a public library. 

Electronic bank machines prey to 
fraud and embezzlement 

Along with the convenience and speed of 
electronic bank transactions (i.e., cash ma- 
chines) has come a perhaps not -unex- 
pected side effect -criminals and con men 

ULTRA -THIN BATTERY FOR WATCHES 

AN ULTRA -THIN SILVER -OXIDE BATTERY, developed by Panasonic, is suitable for electronic 
watches using LCD displays as well as for any other application requiring a low- profile cell. Called 
the model WL -5, the battery has a diameter of 0.4555 inch and measures only 0.085 -inch thick. The 
battery has a nominal output voltage of 1.5 VDC 40 mAH over a temperature range of -10 °C to 60 °C; 
a long storage capacity; and, because the silver oxide allows for a minimum variation in the internal 
resistance, the voltage is stable. 

(and women) have learned how to manipu- 
late the machine and the system to defraud 
both the public and the banks. Although 
some of the reported cases involve mail 
fraud, the main weakness lies in the ma- 
chines themselves, which require you to dip 
a card and use a special code to withdraw, 
deposit, transfer funds and pay bills. 

While most of these transactions are 
undertaken without incident, almost all the 
cases of theft involve the misuse of the 
cash dispenser cards. Bank officials, wary 
of the adverse publicity and unwilling to 
advertise the vulnerability of the machines, 
have tended to soft -pedal the incidents. 
However, it was estimated that in 1977 the 
total nationwide loss of both consumer 
funds and bank assets ran into $2.5 mil- 
lion. 

Some of the ways criminals have taken 
advantage of the card system: 

Preventing a customer from complet- 
ing a transaction by posing as an offi- 
cial, then completing the transaction 
themselves. 
Intercepting bank cash cards and 
code numbers sent via the mail. 
In one bizarre case, a customer was 
mugged outside a cash machine and 
forced to hand over both card and 
code. The thieves made off with about 
$400, although the victim's bank bal- 
ance only contained $130! 

Banks by and large have tried to make 
up the losses privately on a case -by case 
basis. Many have strengthened their secu- 
rity systems and attempted to close system 
loopholes. The U.S. Congress is presently 
reviewing legislation that would limit cus- 
tomer liability, require bank receipts from 
automatic tellers, and make some transac- 
tions reversible. And in N.Y. State the 
Attorney General is trying to stop the 
unsolicited mailing of cash credit cards. 

Top -name computer equipment 
sold at auction 

Some famous names in computer equip- 
ment will fall under the auctioneer's gavel 
this summer. The auction is run by Newman 

Computer Exchange, which buys up quan- 
tity lots of new and reconditioned equip- 
ment from leading manufacturers and sells 
them via mail -order catalogs. The auc- 
tioned items are selected from overstocked 
merchandise or slow movers. 

Minimum bids are established on the 
equipment (which this year includes some 
top -rated items such as Commodore's 
PET). The equipment is sold at the highest 
bid above the minimum price set, regard- 
less of the loss to the company. 

Chuck Newman, vice president of the 
firm, stressed that only mail bids would be 
accepted, and individuals appearing in per- 
son at the auction cannot outbid the high- 
est mailed -in bid received. 

The estimated value of the merchandise 
to be auctioned this year will exceed 
$1,000,000. Opening date for the bids has 
been set for July 31. For further informa- 
tion, write Newman Computer Exchange, 
Dept. R58, Box 8610, Ann Arbor, MI 48107, 
or call Chuck Newman (313) 994 -3200. 

Hickok /Forest Belt Workshops 
drawing nets Grand Prize winner 

Hickok Electrical Instrument Company 
and the Forest Belt Training Workshops 

GRAND PRIZE WINNER at opening ceremony 
for Forest Belt's 1978 Training Workshops is 
William T. Ricks (left). He is shown being 
presented with a Hickok instrument by Forest 
Belt (right). Karen Ruff (center) drew Ricks' 
name from a list of six finalists. 

continued on page /2 
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1 To; 1342oFloyd Circle, Dallas, TX 

1 13426 Sabtronics 
Model 8100 

1 send me 89.95 each $ 
1 Please Counter Kit(s) at $ 

I Frequency Sales Tax 
Residents add 

$5.00 per unit 
1 Texas and handling $ 

1 (USplonly)* 

1 Payment 
enclosed 

Charge 
1 Charge my Master Date 
1 Visa ExP 
1 Account 

No. - - - 
1 

' Name 
1 Street 

I City 

'Canada 
S6.50. All other countries 

I State .. L 

Zip 
0o Airmail. 
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PM 
We've done the impossible again! 
A versatile and superior 
frequency counter kit for only $89.95 

Now you can forget about price /performance trade -offs 
when you select a frequency counter. In Sabtronics' 
Model 8100 you get features you once expected to pay 
several hundreds of dollars for. But you pay only our low, 
low price of $89.95! 

Dare to Compare. This frequency counter, using LSI 
technology, has the performance and input character- 
istics you demand. Note the specifications: You will see 
that the frequency range is guaranteed all the way to 
100 MHz; and a high or low input impedance allows you 
to select for high- frequency operation. And you'll see a 
sensitivity that holds well over the frequency range; con- 
venient selectable gate -time for best resolution; and 
selectable attenuation; and even an optional pre -scaler. 
Note the highly accurate time base, and its excellent 
ageing and temperature characteristics. And a full 8 -digit 
LED display with floating decimal point, leading zero 
suppression, and overflow indicator. 

You would expect to find all these features together only 
on a much higher -priced instrument. But Sabtronics' ad- 
vanced digital technology combines with your own skill - you assemble this kit from our easy -to- follow instruc- 
tions - to make it possible for you to have this fine 
frequency counter at a fraction of what you would other- 
wise expect to pay. 

Free 10 -day trial 
Examine the 8100 Frequency Counter Kit for 10 days. If 
not completely satisfied, return unassembled for full 
refund of $89.95 purchase price. 

sabtronics 
INTERNATIONAL INC. INTERNATIONAL INC. 

13426 Floyd Circle Dallas, Texas 75243 
Telephone 214/783 -0994 

Brief Specifications 
Frequency Range: 20 Hz to 100 MHz guaranteed (10 

Hz to 120 MHz typical) Sensitivity: 25 mV RMS, 20 Hz 
to 70 MHz (20 mV typical); 45 mV RMS, 70 MHz to 120 
MHz (30 mV typical) Selectable Impedance: 1 Mit at 
25 pF, or 50 i2 Selectable Attenuation: X1, X10, or X100 

Accuracy: ± 1 Hz plus time -base accuracy Ageing 
rate: ± 5 ppm /yr Temperature stability: ± 10 ppm, 0° 
to 50 °C Selectable Gate -time: 0.1 sec, 1 sec., or 10 
sec. 8 -digit LED display with floating D.P., overflow 
indication Input: 9 -15 VDC, 350 mA (550 mA with op- 
tional prescaler) Input protection: 150 V RMS, 20 Hz to 
10 kHz; 30 V RMS to 2 MHz; and 3 V RMS to 100 MHz 

Optional prescaler extends frequency range to 650 MHz. 
(Available soon) 

r 
To: Sabtronics International, Inc. RE 8 

13426 Floyd Circle, Dallas, TX 75243 

Please send me Sabtronics Model 8100 
Frequency Counter Kit(s) at $89.95 each $ 

Texas Residents add Sales Tax $ 

Shipping and handling, $5.00 per unit 
(USA only)* $ 

Payment enclosed $ 

Charge my Master Charge 
Visa 

Account No. _ Exp Date 

Name 

Street 

City 

State Zip 
'Canada $6.50. All other countries $19.00 Airmail. 

1 

a 
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Learn digital computer 
NRI trains you 

on a real digital 
computer you 

actually assemble 
as you learn. 

Learn computer design, con- 
struction, maintenance and pro- 
gramming techniques on your 
own programmable digital com- 
puter. 

Qualified technicians are 
urgently needed for careers in 
the exciting new field of digital 
and computer electronics ... 
and the best way to learn digi- 
tal logic and operations is now 
available to you in NRI's Corn - 
plete Computer Electronics 
Course. 

This exclusive course trains you 
at home on your own digital 
computer! This is no begin- 
ner's "logic trainer ", but a 

complete programmable digital 
computer that contains a 
memory and is fully automatic. 
You build it yourself and use 
it to define and flow -chart a 
program, code your program, 
store your program and data 
in the memory bank. Press 
the start button and the com- 
puter solves your problem and 

displays the result instantly. 

The NRI digital computer is one 
of 10 kits you receive in the 
NRI Complete Computer Elec- 
tronics Course. You build and 
use your own TVOM, and 
experiment with NRI's exclusive 
Electronics Lab. You perform 
hundreds of experiments, build- 
ing hundreds of circuits, learn- 
ing organization, operation, 
trouble- shooting and program- 
ming. 

New NRI Memory 
Expansion Kit 
The Model 832 NRI Digital Corn - 
puter now cornes with a new Mem- 
ory Expansion Kit. Installed and 
checked out in 45 minutes, it dou- 
bles the size of the computer's 
memory, significantly increasing the 
scope and depth of your knowl- 
edge of digital computers and pro- 
gramming. With the large -scale IC's 
you get the only home training in 
machine language programming 
... experience essential to trouble- 
shooting digital computers. 
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electronics at home. 
NRI offers you five 
TV /Audio Servicing 
Courses 
NRI can train you at home to ser- 
vice Color TV equipment and 
audio systems. You can choose 
from 5 courses, starting with a 
48- lesson basic course, up to a 
Master Color TV /Audio Course, 
complete with 
designed- for -learning 
25" diagonal solid state 
color TV and a 4- 
speaker SQ" Quadra- 
phonic Audio System. 
NRI gives you both TV 
and Audio servicing for hundreds 
of dollars less than the two 
courses as offered by another 
home study school. 

All courses are available with low 
down payment and convenient 
monthly payments. All courses 

provide profes- 
sional tools and 
"Power -On" 
equipment along 
with NRI kits 
engineered for 

training. 
With the 
Master 
Course, 
for 
instance, 
you build 

your own 5" wide -band 
triggered sweep solid 
state oscilloscope, digi- 
tal color TV pattern gen- 
erator, CMOS digital fre- 
quency counter, and 
NRI electronics Discov- 
ery Lab. 
. 
"Trademark of CBS Inc. 

NRI's Complete Communications Course 
includes your own 400 -channel 
VHF transceiver 
NRI's Complete Communications 
Course will train you at home for 

one of the 
thousands 
of service 
and mainte- 
nance jobs 
opening in 
CB; AM and 
FM trans- 

mission and reception; TV broad- 
casting; microwave, teletype, 
radar, mobile, aircraft, and marine 
electronics. The complete pro- 
gram includes 48 lessons, 9 spe- 
cial reference texts, and 10 train- 
ing kits. Included are: your own 
"designed- for -learning" 400 - 
channel VHF transceiver; elec- 
tronics Discovery Lab "; CMOS 
digital frequency counter; and 
more. You also get your all 

important FCC Radio -telephone 
License, or you get your money 
back. 

CB Specialist Course 
also available 

NRI also 
offers a 37- lesson course in CB 
Servicing with your own CB Transceiver, AC 
power supply, and multimeter. Also included 
are 8 reference texts and 14 coaching units 
to make it easy to get your Commercial 
Radiotelephone FCC License. 

You pay less for NRI training and you 
get more for your money. 
NRI employs no salesmen, pays no corn - 
missions. We pass the savings on to you 
in reduced tuitions and extras in the way 
of professional equipment, testing instru- 
ments, etc. You can pay more, but you 
can't get better training. 

More than one million students have 
enrolled with NRI in 62 years. 
Mail the insert card and discover for your- 
self why NRI is the recognized leader in 
home training. Do it today and get started 
on that new career. No sa esman will call. 

If card is missing write: 

NRI McGraw-- HHilll 

CS 

At fAill Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 
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FREW 
new e timely.. rued from page 6 

recently conducted a final drawing for the 
Grand Prize offered to six finalists from 
earlier contests sponsored by the 1977 
Workshops. Last year, each Workshop cul- 
minated in an Awards Banquet, at which 
the first drawing was held. The first name 
drawn had the option of selecting either a 
prize on the spot, or electing to go for the 
Grand Prize; the second name drawn 
would "get what was left." 

At the San Antonio Awards Banquet, the 
second name was that of William T. Ricks, 
who automatically became a finalist in the 
Grand Prize contest. This year, at an open- 
ing ceremony for the 1978 Forest Belt 
Workshops, his name was drawn from 
among the six finalists. The Grand Prize 
was the Comm -Line CB Service Rack, con- 
taining seven test instruments and acces- 
sories, which Ricks will find most useful for 
his modest repair business near Dallas. 

Both Hickok and Forest Belt have an- 
nounced that Hickok test instruments will 
be awarded during the five Forest Belt 
Workshops planned for 1978. For details, 
write: Forest Belt's Training Workshops, 
Box 68120, Indianapolis, IN 46268. 

Automotive computer handles 24 
different functions 

A self- contained 24- function automotive 
computer called the Prince On -Board 
Computer has been developed by the OBC 
Products Division of Prince Corporation, 
Holland, MI. The computer is compact, 
weighs less than 1 pound, is easy to oper- 
ate and presents no installation problems. 
It can be connected via a speed transducer 
and a fuel flow transducer, both supplied 
with the unit; and it can be mounted on or 
under the dash or overhead. 

Now as to what it can do: An LED display 
provides information on such vital statistics 
as miles to destination, vehicle location (at 
any time), ETA, miles per gallon, cost per 
mile, time of arrival, fuel need, time of day, 
etc. In addition, the unit contains an alarm 
set /audio pulse alarm, five memories with 

individual entry and recall and automatic 
memory scan. All the controls are easy to 
get at and color- coded. 

In sum, the On -Board Computer pro- 
vides significantly more information to the 
driver than has been available up until now 
. . . and, it is hoped, will provide a safer 
and more hassle -free drive. The company 
estimates the cost of the On -Board Com- 
puter will be about $400 and that it will 
appear on the market by early 1979. 

Inadequate field service can 
jeopardize future of computer 
companies 

Speaking before the Association of Field 
Service Managers (AFSM), George Harmon 
warned that lack of adequate field servicing 
could cause many new computer compa- 
nies to go out of business. Harmon, presi- 
dent of AFSM and vice president of the 
Service Division of Pertec Computer Cor- 
poration, emphasized that servicing a data - 
processing system requires the same dedi- 
cation as that given other office machinery, 
"but it is almost impossible for a small 
computer company to position a repairman 
20 minutes from each customer -and not 
go broke." 

The problem lies in not being able to 
control where sales originate. For instance, 
a first customer can be based in one city 
(with a service technician placed close by), 
but then subsequent sales could come 
from areas far removed from that of the 
original sale. The manufacturer is then 
faced with either extensive travel costs 
and /or the necessity of placing service reps 
to take care of each new customer. Such 
costs can result in staggering losses to 
many young, small companies in the mini 
and microcomputer field. 

One answer to the problem is "third 
party maintenance" such as that offered by 
Pertec, in which the computer manufactur- 
er can assign service responsibility to a 

company having offices in many diverse 
areas. Another alternative, Harmon went 

AUTOMOTIVE COMPUTER provides motorists with a driver controlled information center with 24 

functions. At a touch of the button, vehicle location, trip information, time of day and fuel economy 
data can be displayed on the LED digital display. The unit is expected to retail for $400. 

on, would be to offer sales to regions that 
can be serviced within a one -hour travel - 
time limit. Whatever solution is tried, it is 
important to keep in mind that with com- 
puter companies proliferating almost daily, 
field service is a "major factor in product 
costing . . . if a company doesn't have its 
service operations under control, it faces 
the distinct possibility of going out of busi- 
ness." 

Two new Forest Belt Workshops 
scheduled for late 1978 

Two new Training Workshops have been 
added to the Forest Belt 1978 CB Service 
series. The first is a three -day Advanced 
Video Servicing Workshop, to be con- 
ducted twice -one in Indianapolis, Sep- 
tember 18 -20, and again in Captiva Island 
FL (at The South Seas Plantation) on 
November 13 -17. The latter workshop ses- 
sion offers two extra days that can be used 
either for personal consultation or relax- 
ation. The other workshop offered will be in 
Advanced Communications Servicing, also 
to be held twice - Indianapolis, September 
11 -13, and Florida, November 6 -10. 

The Advanced Video Servicing Work- 
shop will deal with video cassette record- 
ers, digital TV tuning, VIR color control, 
plus new alignment and troubleshooting 
procedures. The Advanced Communica- 
tions Servicing Workshop will feature FM 
two -way radio systems, advanced PLL, 
SSB, marine radio and more. 

Fees for the Indianapolis Workshops, 
$495; for Florida, $595. Included in the fees 
are lodging; breakfast, lunch and coffee 
breaks; and an Awards Banquet. Spouses 
are invited to attend on a no- workshop fee 
basis. Enrollments close August 4 for India- 
napolis; September 15 for Florida. Send 
check or money order to: Forest Belt's 
Training Workshops, Box 68120, Indianap- 
olis, IN 46268. 

New School offers audio electronics 
workshop for beginners 

The New School for Social Research in 

New York City this past summer provided a 

workshop for beginning electronics stu- 
dents. The three- hour -per -week, six -ses- 
sion course emphasized basic skills and 
information needed to assemble kits, pur- 
chase components and design and con- 
struct audio- digital equipment. Students 
learned how to solder, prepare PC boards 
and point -to -point wiring techniques. The 
course fee was $75, and students were 
asked to bring their own tools. 

Steve Ohr, the New School's audio -visual 
director and course instructor, believes 
that "providing individuals with a working 
knowledge of electronics will serve them in 

many ways long after the course has been 
completed." R -E 
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-NI 'K.._ 
The world's largest catalog 

of easy -to- build, money - saving 
electronic kits 
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Personal Computer Systems now including Floppy Disk Storage 
Power Supplies Oscilloscopes Frequency Counters VTVM's and VOM's 
Ham Radio Gear Digital Programmable Color TV Hi -Fi Components 
Electronic Clocks and Weather Instruments Self- instruction Electronics Programs 
Auto, Fishing!, Marine and Aircraft Accessories- nearly 400 kits in all! 

Every Heathkit product comes with a fully - 
illustrated, step -by -step assembly manual that 
tells you everything you need to know to make 
kitbuilding fun and easy. Thousands of people 
have discovered the satisfaction - and value - of handcrafting electronic equipment. You 
can build it better...let us show you how. 

Send for your FREE Catalog today! 0. 

OR pick it up at the Heathkit Electronic Center (Units of 
Schlumberger Products Corporation) nearest you, where 
Heathkit products are sold, displayed and serviced. Retail 
prices on some products may be slightly higher. See tie 
white pages of your phone bock. 

Heath Company, Dept. 020 -440, Bontor Harbor, Michigan 49022 

HEATHi 

Schlumberger 

MI =I MI MN IIIII IIIII 
Heath Company, Dept. 020 -440 

Benton Harbor, Michigan 49022 

Please rush me my FREE Heathkit Catalog. 
I am not on your mailing list. 

FREE 
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editorial 
A Computer In Every Home 

Fact Or Fantasy 

NOT SO LONG AGO, INDUSTRY EXPERTS WERE PREDICTING THAT CALCULATORS AND DIGITAL 

watches were going to be the next major revolution in consumer electronics. 
Soon afterwards, when the markets for these items became saturated and sales 
leveled off, the consumer electronics industry turned its attention to CB radio. 
With a little bit of help from the Federal Government (40 channels or bust), sales 
of CB radios nose -dived and a new, more lucrative, product was needed. Out of 
this search came projection TV, video games, VTR's and home computers. 

Although sales predictions for these products vary widely, my concern is with 
one product that is doomed to failure -the home computer. Keep in mind that 
there is a definite and distinct line drawn between the hobby and home computer 
markets. Hobby computers are those systems designed for electronics enthusi- 
asts, those that will take the system home, experiment with it, learn about it and 
then modify it. Whether the hobbyist intends to use his computer for stock market 
analysis, personal finances, income tax preparation or just plain game -playing, 
matters little. The point is that he will be learning about computers, how they 
work, how to program them and, more important, how the microprocessor works. 
After gaining the necessary knowledge, he will look towards applying the comput- 
er and the microprocessor to solve real everyday problems. 

The home computer, however, is directed toward the masses. Here the indus- 
try is looking for mass volume sales and is touting the home computer as a home 
appliance able to solve a host of problems for the homeowner. Who is the industry 
trying to fool? Does the industry really expect John Q. Public to take the computer 
home, learn to program it, interface it and use it to solve problems? The same 
John Q. Public that calls a service technician only to discover that the line cord 
isn't plugged into the wall outlet? And what sort of problems does the industry 
expect the home computer to solve? Can anyone name a single application that is 
more meaningful to the home -owner than a $1000 solar energy converter? The 
silence is deafening. To put the home computer in perspective, it's a solution 
looking for a problem. 

There are those that tout the computer as a central control unit for the home. It 

could handle such tasks as controlling lights, appliances, lawn sprinkler systems 
and the like. Total nonsense! Do we need a $1000 system for these tasks? We 
certainly don't need a CRT, a floppy disc and 32K of RAM. Microprocessor IC's 
are inexpensive. The control tasks can be handled easily with an 8008; an 8080 or 
Z -80 simply isn't required. Why not put a microprocessor IC in each appliance we 
wish to control rather than building a single central control unit. This would 
certainly be more economically desirable. 

As far as hobby computers are concerned, the knowledge gained from these 
systems is worth every penny spent. It is the users of these systems that will find 
meaningful applications for the microprocessor. Radio -Electronics will, there- 
fore, continue to provide tutorial, applications and construction -oriented hobby 
computer articles. 

How about sending us your opinion on the future of the home computer? What 
problems around the home do you foresee the microprocessor solving? Get busy 
designing circuits to solve those problems. For it is you that comprise that 
segment of the population that comprehends, understands and has the know - 
how to accomplish these feats. And it is you, therefore, that is a most vital force 
within the consumer electronics industry. 

ART KLEIMAN 
Managing Editor 

Radio-Electronicso 
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NTS trains you on 
tomorrow's eq uipment.Today. 

Microcomputers, digital systems and more... 
from the first name in home study. 

nasassse ,<a "'Pm 

iiiñiii 1/s1r4Ji4. 

Simulated TV Reception 

Now NTS training programs include an even 
wider choice of solid -state digital equipment 
than ever before offered in any electronic home 
study course. Advanced NTS /Heath digital 
color TV (25" diagonal with optional program- 
ming capability), NTS /Heath digital computer, 
digital test equipment, digital stereo receiver (70 
watts per channel) plus much more state -of- 
the -art equipment to make your training exciting 
and relevant. Learn servicing and maintenance 
easily with step -by -step Project Method lessons 
and kits. 

An all -new full color catalog shows you exactly 
what each of the fourteen courses cover, and 
every piece of equipment you receive. 

Send for it today and see for yourself what's 
really happening in electronics training technol- 
ogy at NTS. It's free. Just send the coupon. 

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

NATIONAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home -Study Schools 
4000 South Figueroa St., Los Angeles, Calif. 90037 

r fi i- fi fi - - 
NATIONAL TECHNICAL SCHOOLS Dept. 206 -088 
4000 South Figueroa Street, Los Angeles, California 90037 

I Please send FREE Color Catalog and Sample Lesson. 

Il Color TV Servicing Electronics Technology 
B & W TV and Radio Servicing Audio Electronics Servicing 
FCC License Course D Digital Electronics 
Electronic Communications Microcomputers /Microprocessors 

I 
I 
I 

Name 

Address 

Apartment Number Age 

City 

State Zip 
Chect if interested in G.I. Bill information. 

Check if interested ONLY in classroom training in Los Angeles. 
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letters 

TV AUDIO -TO- STEREO ADAPTER 
With reference to Robert E. Thomas Il's 

letter in the January 1978 issue regarding 
his attempts to feed TV audio into his hi -fi 
system, I have been conducting numerous 
experiments of this type for many years, 
and have made several observations: 

1. If you wish to feed the audio from your 
TV into the input of your mono or stereo 
amplifier or receiver, be sure both sets 
have power supplies that are fully trans- 
former- isolated. Many portable and low - 
priced sets do not, and have their chassis 
connected directly to one side of the AC 
line and are dangerous to connect into. To 
find out, check your set's schematic. 

2. If your TV set is a tube type, it probably 
has a high- output, high- impedance qua - 
drature detector. If so, a cathode follower 
must be installed in the set, close to the 
sound detector tube or the volume control. 
A suitable circuit is shown in the diagram. 
This cathode follower can be built in a mini - 
box, and takes its heater and B + voltage 
from the TV set. 

3. If the set is solid- state, its detector is 
of a lower impedance and can be tapped 

directly. However, use low- capacitance 
shielded cable and keep it as short as 
possible. Include a 1.0 MF, 100 -volt capaci- 
tor in the hot side of this lead (at the TV 
end) to prevent unwanted DC voltages from 

1 
FROM HOT SIDE OF ^ .05µF 
VOLUME CONTROL OR . , 7 I( 
PLATE OF DETECTOR TUBE v 

2 MEG 
OUTPUT 

ADJ. 

control and must be traced with a scope. 
Again, check the set schematic. 

4. Even if the set has no power trans- 
former, you can still disconnect the small 
speaker in the set and bring leads out to a 

IOµ 
450 

+ 

F 
V 

IK 

1,5 

.05µF r7 

being coupled. As with tube sets, the 
volume control immediately follows the 
sound detector in most cases. This, in turn, 
varies the gain of an amplifier stage. If so, 
audio does not appear on the volume 

3 4 

6C4 

I MEG 1.5K 

47K 

B+ 
150- 
300V 

GND 

6.3V 
AC 

TAKEN 
FROM 
TV SET 

25µF ( HI FI 

W OUTPUT 

better speaker. Be sure that the impedance 
of the new speaker matches the original 
and insulate all connections, since they 
may be hot. Select an efficient speaker 

continued on page 22 

Everything you've dreamed of 
in a scope...including a 
sensible price. 

i 

VIZ 

6883A 

o o o 
ti> 

WO-527A $525.00 

See them at your VIZ distributor. 

Whether it be for servicing or scientific research, the new 
WO -527A 15MHz 5" triggered -sweep oscilloscope is 
designed for a wide range of applications. With its host of 
useful functions and its advanced solid -state integrated 
circuits, it's hard to believe its so reasonably priced. 

Easy -to -use pushbutton controls 
Triggered or automatic sweep; ac or dc triggered 
Unique trigger level control with LED polarity indicators 
10mV to 20V /cm in 11 ranges 
19 calibrated sweep ranges 
Preset, automatic TV sync separation circuits 
Built -in calibrated time -base 
Special line selector for TV line -by -line display 
10 times sweep magnifier 

VIZ Test 
Instruments Group 

of VIZ Mfg. Co. 
335 E. Price St., Philadelphia, PA 19144 .ntitro,enls 
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A $$ COMPETITIVE SVSTEM 

5'uaTi 6800: °: *éM`" 

YOU CAN OWN A VERSATILE 
6800 COMPUTER SYSTEM 

FOR AS LITTLE AS $799.50! 
MP -68/1 Computer Kit $395.00 
CT -64 Terminal Kit (less monitor) $325.00 
AC -30 Cassette Interface Kit $ 79.50 

You can add a 40- column printer and a professional 
quality data terminal monitor for only $460.00 

PR -40 Printer Kit $250.00 
MP -L Interface Kit $ 35.00 
CT -VM Data Terminal Monitor $175.00 

You can expand to a full -scale personal computer system 
with dual disk drives for only $1,445.00 

MF -68 Dual Disk System Kit $995.00 
MP -16 16K Memory (assembled) $450.00 

OR buy the complete system at our special low price of $2,595.00 

YOU GET: 1 A 20K byte computer 
A true "stand alone" data terminal 

and monitor 
/ A 40- column dot matrix printer 
/ A dual drive 200K byte disk system 
/ Disk BASIC with file handling 

These are the same proven, reliable components used in our industrial and business systems. 
Why settle for the limitations of a so- called "personal computer" or hobby system? 

SOUTHWEST TECHNICAL PRODUCTS CORPORATION 
219 W. RHAPSODY 
SAN ANTONIO, TEXAS 78216 
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You gotta shop around. 

When you do,you'll probably pick CIE. 
You can't afford to settle for 

less when it comes to something like 
electronics training that could 

affect your whole life. 
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W hen you shop around for 
tires, you look for a bar- 

gain. After all, if it's the same 
brand, better price -why not 
save money? 

Education's different. 
There's no such thing as "same 
brand." No two schools are 
alike. And, once you've made 
your choice, the training you 
get stays with you for the rest 
of your life. 

So, shop around for your 
training. Not for the bargain. 
For the best. Thorough, profes- 
sional training to help give you 
pride and confidence. 

* * * 
If you talked to some of our 

graduates, chances are you'd 
find a lot of them shopped 
around for their training. They 
pretty much knew what was 
available. And they picked CIE 
as number one. 
Why you should 
shop around yourself. 

We hope you'll shop around. 
Because, frankly, CIE isn't for 
everyone. 

There are other options 
for the hobbyist. If you're the 
ambitious type -with serious 
career goals in electronics - 
take a close look at what 
we've planned for you at CIE. 
What you should look 
for first. 

Part of what makes elec- 
tronics so interesting is it's 
based on scientific discoveries - on ideas! So the first thing to 
look for is a program that starts 
with ideas and builds on them! 

That's what happens with 
CIE's Auto -Programmed® 
Lessons. Each lesson takes one 
or two principles and helps you 
master them- before you 
start using them! 
How practical 
is the training? 

This is the next big impor- 
tant question. After all, your 
career will be built on what you 
can do - and on how 
well you do it. 

Here are 
ways some 
of CIE's 
trouble- 
shooting 
programs 
help you get 
your "hands -on" 
training .. . 

With CIE's 
Experimental 
Electronics /6" 
Laboratory... "0" 

you learn and review the basics - 
perform dozens of experiments. 
Plus, you use a 3 -in -1 precision 
Multimeter to learn testing, 
checking, analyzing! 

When you build your 
own b MHz Triggered- 
Sweep, Solid-State Oscil- 
loscope you take your first 
real professional step. You use 
it as a doctor uses an X -ray 
machine - to "read" waveform 
patterns ... lock them in .. . 

study, understand and inter- 
pret them! 

When you get your 
Zenith 19 -inch Diagonal 
Solid -State Color TV you 

simply this: 
All this training takes 

effort. But you'll enjoy it. And 
it's a real plus for a trouble- 
shooting career! 
Do you prepare for 
your FCC License? 

Avoid regrets later. Check 
this out before you enroll in 
any program. 

For some troubleshooting 
jobs, you must have your FCC 
License. For others, employers 
often consider it a mark in your 
favor. Either way, it's govern- 
ment- certified proof of specific 
knowledge and skills! 

More than half of CIE's 
courses prepare you for the 
government- administered FCC 
License exam. In continuing 
surveys, nearly 4 out of 5 CIE 
graduates who take the exam 
get their Licenses! 
Shop around ...but send 
for CIE's free school 
catalog first: 

Mail the card. If it's gone, 
cut out and mail the coupon. If 

you prefer to write, men- 
tion the name and date 
of this magazine. We'll 
send you a copy of CIE's 

FREE school catalog - 
plus a complete pack- 
age of independent 

home study information! 
For your convenience, 
we'll try to have a repre- 
sentative contact you to 
answer your questions. 
Mail the card or coupon - 

tl. or write: CIE, 1776 East 
17th St., Cleveland, 
OH 44114. 

Pattern simulate 
apply your new skills to some 
real on-the-job-type trouble- 
shooting! You learn to trace 
signal flow... locate malfunc- 
tions ... restore perfect operat- 
ing standards -just as with any 
sophisticated electronics 
equipment 

When 
you work with a completely 

Solid -State Color 
Bar Generator- 
actually a TV signal 
transmitter -you study 

up to ten different 
patterns on your TV 

screen ... explore digi- 
tal logic circuits ... observe 

the action of a crystal -con- 
trolled oscillator! 

Of course, CIE offers a 
more advanced training pro- 
gram, too. But the main point is 

u.--- EN= B1 =NI 
I CIE Cleveland Institute 

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

Ace..dil.d Member Notional Nom. Savoy Council 
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YES . . . I'm shopping around 
for the right kind of career training 
in electronics troubleshooting -and 
CIE sounds well worth looking into. 
Please send me my FREE CIE school 
catalog - including details about 
troubleshooting courses -plus my 
FREE package of home study 
information! RE-42 

Print Name 

Address 

City 

State Zip 

Vge Phone 
(area code) 

Check box for G. I. Bill information: 
Veteran Active Duty 

Mail today: 

Apt. 
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Learn Electronics 
along with 

MATHEMATICS 
The Grantham Electronics -With - 

Mathematics SERIES - in five vol- 
umes, written in home -study -cok. 
style - now available by mail order... 

Introductory Electricity With Mathe- 
matics. Size, 7 x 101/2. 288 p $12.75 
Fundamental Properties of AC Circuits. 
Size, 7 x 1012. 267 pages $12.75 
Mathematics for Basic Circuit Analy- 
sis. Size, 7 x 101/2. 352 pages $12.75 
Basic Electronic Devices and Circuits. 
Size, 7 x 101/2. 431 pages $14.75 
Antennas, Transmission Lines, & Microwaves. 
Size, 7 x 101/2. 315 pages $12.75 

The books listed above were written by Donald J. 
Grantham, whose 25 years of teaching -in print 
and in the classroom -enable him to anticipate 
questions in these subjects and thus answer them 
in these books: 16 lessons and 16 multiple- choice 
tests in each book (except for the last one, which 
has ten lessons and ten tests); many circuit dia- 
grams with detailed explanations; many sample 
problems with step -by -step solutions; many prac- 
tice problems with answers given; easy-to- under- 
stand language; in -depth explanations. Order 
from GSE Book Company- at address below. 

Prepare for Your 

F.C.C. LICENSE 
Grantham's FCC License Study Guide. 
Size. 7 x 1012. 377 pages $12.75 

This not a Q & A book, not a correspondence 
course, but simply an authoritative down -to -earth 
presentation of what you should know to pass 
FCC license exams for 3rd, 2nd, and 1st class 
radiotelephone licenses. Four information sec- 
tions. 1465 FCC -type multiple- choice questions, 
with more than 65,000 words "explaining" the 
correct answers. Self -study presentation. Order 
from GSE -address at bottom of page. 

OTHER GSE BOOKS 
Improve Your Technical Communica- 
tion (How to write technical reports, 
manuals, proposals, articles, etc.). 
Size, 7 x 1012. 216 pages $4.95 
Geometry for Science and Technology. 

Size, 7 x 101/2. 141 pages $5.95 
Modern Electronic Calculations. 
Size, 7 x 101/2. 207 pages $6.95 
Answers in the Mail (The author, a corres- 
pondence instructor in electronics, physics, 
and math, gives examples of questions written 
in by students, along with his detailed replies.) 

Size, 6 x 9. 217 pages $4.95 

TO ORDER any of the books listed 
above, check off the ones you want, 
compute the total price, add only 750 

o (regardless of the number of books you 
P are ordering) for postage and handling, 
Ix and mail this ad with your name and 
w address and payment (no C.O.D.$) to: 

GSE Book Company 
(2000 Stoner Avenue) 

cc P.O. Box 25992, Los Angeles, CA 90025 
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LETTERS 
continued from page 16 

since you will have only one or two watts to 
work with. 

5. Don't expect concert -hall sound from 
TV programs. Most TV stations compress 
the audio rather tightly, and the frequency 
response is about 100 Hz to 5 kHz, mainly 
due to the narrowband telephone lines 
used by the networks in their audio links. 
You will, nonetheless, overcome the worst 
villain in TV sound reception -the obnox- 
ious resonances and distortion character- 
istics of the small speakers used in most 
sets. 
MICHAEL KILEY 
Palos Heights, IL 

DIGITAL CLOCKS 
I enjoyed the article "Unusual Electronic 

Clocks" (April, 1978, page 40) since I have 
constructed many digital clock kits from 
past articles. 

The electronic designs are unique, but 
the designers do not seem to understand 
the geometry of a mechanical clock's pen- 
dulum. The centers of the pendulum radii 
are too low to make it a realistic "swing." 
Mechanical pendulum centers are around 
the "12 o'clock" position. The Bullet clock 
is the worst offender. 

There is also a serious problem in the 
mechanism of the face of the Amelect 
Grandfather Clock. The hours only ad- 
vance when the minutes reach 60, so that 
when the minutes are at say 55, you do not 
know what hour it is five minutes before. 

Eccitaiog 
NA MON idol pima 

A fine selection of small tools, 
measuring instruments, hard -to -find 
items for shop, home and lab. 
Convenient one -stop shopping for 
technicians, engineers, craftsmen, 
hobbyists. Major credit cards ac- 

cepted, satisfaction assured. Get 
your NATCAM catalog today. 

/\ National Camera, Inc. 
NZ 2000 West Union Ave., Dept. CBE 

Englewood CO 80110 USA 
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The hours should progress ' /eoth for every 
12 minutes, just as a mechanical clock 
does. 
HAROLD CORNELL 
Big Flats, NY 

Regarding your comments about the 
physical appearance of the electronic pen- 
dulums of the Amelect, Bullet and Solid 
State Time clocks, I can only assume that, 
similar to myself and others, the designers 
of these electronic simulations were not 
aware of the normal mechanical parame- 
ters associated with pendulum geometry. 

As for the Amelect clock not having more 
hourly positions, this was certainly a rea- 
sonable design compromise to reduce the 
components count (your suggestion would 
require 48 more LED's) and design com- 
plexity (extra counting circuitry would be 
needed). If you simply read hours, minutes 
and seconds in that sequence, there's no 
ambiguity. 
FRED BLECHMAN 

COMPUTER CORNER ERROR 
The Computer Corner column in the Feb- 

ruary 1978 issue uses an erroneous exam- 
ple for the relative addressing mode. The 
machine instruction given (30EE16) will 
jump to address 9F018, since EE16 equates 
to a displacement of -1810. To jump from 
address 100276 to 10F016 would require a 
displacement of 23810, which is outside the 
range of this addressing mode. 
ROGER J. HENN 
Offutt AFB, NE 

As the text preceding the example indi- 
cates, a displacement of 238,0 is outside 
the range of the relative jump. Mr. Henn is 
correct in stating that the example is 
wrong. The example should have read: 

JR NC, 1080H 00110000 01111110 
byte 1 byte 2 

JR instruction is at location 100016. A 
jump is executed if carry flag = 0. The 
jump address is 100216 (program coun- 
ter contents) + 7E16 or 108616. 

However, Mr. Henn's correction is in 
itself wrong. The machine instruction 30EE 
will jump to FF016 rather than 9F016. Score 
two more victims (Mr. Henn and me) for the 
rigors of hand -assembling instructions. A 
microcomputer would never have made the 
error. 
WILLIAM BARDEN 

REAL ENERGY CRISIS 
In the editorial in the April issue of Radio - 

Electronics, you say that you would like to 
have intensive work carried out to raise the 
efficiency of photovoltaic cells to 50 %. 

It may surprise you, as indeed it sur- 
prised me, to learn that it is physically 
impossible even to reach 30 %. 

You will agree that the theoretical max- 
imum efficiency of an internal combustion 
engine is a figure quite a bit lower than 
100% and that there is just no way to 
exceed this. 

I would suggest that while work on alter- 
native forms of energy proceeds, the waste 
of petroleum should be slowed down. 
G. W. SMILES 
Ontario, Canada R -E 
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Radio Shack: No. 1 Parts Place 
Low Prices and New Items Everyday! 

Top -quallty devices, fully functional, carefully inspected. Guaranteed to meet all specifications, both electrically and mechanically. All are made 
by well -known American manufacturers, and all have to pass manufacturer's quality control procedures. These are not rejects, not fallouts, not 
seconds. In fact, there are none better on the market! Always count on Radio Shack for the finest quality electronic parts! 

Linear ICs 
By National Semiconductor 
and Motorola - first quality 

Type Cat. Na . ONLY 
301CN 
324N 
339N 

276 -017 
276 -1711 
276 -1712 

496 
1.49 
1.49 

386CN 276 -1731 990 
555CN 276 -1723 790 
556CN 276 -1728 1.39 
566CN 276 -1724 1.69 
567CN 276-1721 1.99 
723CN 276-1740 696 
741CN 276 -007 496 
741H 276 -010 498 
3900N 276 -1713 99e 
3909N 276 -1705 99e 
3911N 276 -1706 1.99 
4558CN 276 -038 790 
75491 276 -1701 990 
75492 276 -1702 99c 
7805 276 -1770 1.29 
7812 276 -1771 1.29 
7815 276 -1772 1.29 

Computer Chip 

8 -Bit Data Bus, 
16 -Bit Address Bus 
8080A Microprocessor. 100% prime 
CPU handles up to 65K bytes memory 
276 -2510. Reg. 17.95 Sale 12.95 

RAM Memory IC 

Under 450 nS 
Access Time 

2102 1K Static RAM. Low power ver- 
sion. 16 -pin DIP. Buy 8 and save! 
276 -2501 2 49 Ea. or 8/14.95 

NEW EDITION! 
Update Your Semiconductor 

Library Now! 

SFrICOMDUC)OR-. 

REfentNCE 
mz..... 

I .. 

7HNr,W 

Wire Wrapping Accessories 

BONUS OFFER 

Only 990 
With Any 55 

Parts Purchase 

REGULARLY $1.95. Archer, Semiconductor 
Reference and Application Handbook. Com- 
plete specs and application data on every 
Archer semiconductor - display devices, too! 
46,000 cross -reference /substitution listings 
plus glossary of words, symbols, abbreviations. 
276 -4002... With Any $5 Parts Purchase, Only 99C 

Offer good at participating Radio Shack stores and dealers 

1 

IC Socket W apping Tool. Strips and wraps 30 -gauge 
wire. 276.15 0 6.95 
14 -Pin Wire Wrapping Sockets. 276 -1993 . 2/1.29 
16 -Pin Wire Wrapping Sockets. 276 -1994 2/1.39 
DIP Header. 16 pins. 276.1980. . 1.29 
50' Red 30- . Kynar- Wire. 278 -501 1 99 
50 White 30 9a. Kynar Wire. 278.502 . . 1.99 
50 Blue 30 -9a. Kynar Wire. 278 -503 1 99 

Metal Project Cabinets 

O Slope Front. Sloping top panel - ideal for lab projects. 13/e 

to 2a/4x77/ex57/e" 270 -265 6 99 
M a Project Cabinet. 20 ga. steel cover with 16 ga. aluminum 
chassis. 
27/14x44/1 x6shr. 270.268 
3V2x77 /at 51l/,í: 270 -269 ............ 

5 99 
7.99 

TTL and 
CMOS Logic ICs 

Full -Spec Devices 
Direct from 
Motorola and 
National Semiconductor 

Type Cat. No. ONLY 

7400 
7402 
7404 
7406 
7410 
7413 
7420 
7427 
7432 
7441 
7447 
7448 
7451 
7473 
7474 
7475 
7476 
7485 
7486 
7490 
7492 
74123 
74145 
74150 
74154 
74192 
74193 
74194 
74196 
4001 
4011 
4013 
4017 
4020 
4027 
4049 
4050 
4511 
4518 

276 -1801 
276-1811 
276 -1802 
276-1821 
276 -1607 
276 -1815 
276-1809 
276 -1823 
276 -1824 
276 -1804 
276 -1805 
276 -1816 
276-1825 
276 -1803 
276.1818 
276 -1806 
276-1813 
276 -1826 
276 -1827 
276 -1808 
276.1819 
276 -1817 
276 -1828 
276-1829 
276 -1834 
276 -1831 
276-1820 
276-1832 
276 -1833 
276-2401 
276-2411 
276-2413 
276-2417 
276-2420 
276-2427 
276-2449 
276-2450 
276-2447 
276-2490 

35C 
39C 
356 
496 
39C 
79C 
39C 
49c 
496 
996 
99C 
996 
39C 
49C 
496 
79C 
590 
1.19 
49C 
796 
690 
99C 
1.19 
1.39 
1.29 
1.19 
1.19 
1.19 
1.29 
496 
49C 
890 
1.49 
1.49 
89C 
696 
69C 
1.69 
1.49 

Low -Cost Power Transformers 
Primaries Designed to Operated from 120VAC, 60 Hz 

Solder Lugs for Easy Wiring or PC Board Mounting 

Volts Current Cat. No. Each Volts Current Cat. No. Each 

6.3 1.2A 273 -050 2.49 6.3 CT 3A 273 -1510 3.99 
6.3 300 mA 273 -1384 1.99 12.6 CT 3A 273 -1511 4.69 

12 300 mA 273 -1385 1.99 25.2 CT 2A 273 -1512 4.99 
24 300 mA 273 -1386 2.49 12 5A 273 -1513 8.95 
24 1.2A 273 -1480 2.99 18 Cr 4A 273 -1514 8.95 
12.6 CT 1.2A 273 -1505 2.89 ... ... 

Ideal for 5V ( sing CT) o 12V solid -s ate regulators 

Solar Cell 

NEW AMIN Mink 

21/4' Round =sew= 
Silicon 
Device loom 

11111111111 

"GM MOW 

High efficiency - provides approxi- 
mately 0.5 volt at 400 mA. For higher 
voltage or current outputs use several 
in series or parallel. 276 -121 ... 5.99 

Archer H' Project-Boards- Ready to Build All Include Finished Circuit Board, 
7 Front Panel Trim and Manual 

58, 3 -Amp Power Supply. Metered output cur- 
rent, toldback limiting. Remote sensing. For 
all 5V TTL projects. 
277 -119 (PCB less parts, case) 

r 
.,. r 

Time Base Generator. Built -in 10 MHz xtal or ext. 
input. Decade selector, switch. TTL output. Re- 

quires 
7 95 77 -115. (PCB less$ parts, case) .... Sale 3.99 
Shown Built with Recommended Parts and Cases 

2 -Watt IC Stereo Amp. Uses LM377 IC for 2 watts 
RMS /channel into 8 ohms. Dual volume controls, 
headphone jack, phono /tape inputs. Output current 
limiting, thermal protection. Reg. $5.99. 
277-118. (PCB less parts, case) .... Sale 3.99 

Electret Mike 
Element 

NEW 

Epoxy -Glass 
0.0""'"`" Plug -In 

PC 
Boards 

Condenser mike element for 
new or replacement use. 
Built -in FET preamp. 30- 
15,000 Hz audio response. 
Requires 2 to 10VDC. 
270 -092 2 49 

NEW 
For 22 -pin connectors. 41/zx4': 

1 /tó' gnd. 3 styles available. 
Standard. 276-155 499 

4 99 
499 

Digital. 276-156 
Op -Amp. 276-157 
22 -Pin Connector. 
276 -1551 299 

High -Brightness 
Neon Panel 
Lamp 

rriè4, 
NEW 

High- intensity rectangular 
lamp assembly can be seen 
across the room. Mounts in 
9 /1e" dia. hole. For 120VAC. 
272-706 ................1.89 

Extra Length 
Test Clips 

NEW 

1 Red, 
1 Black 

Ideal clips for precision test- 
ing of components on PC 
boards or chassis. 3" each. 
270-352 ...... Pkg. of 2, 1.59 

WHY WAIT FOR MAIL ORDER DELIVERY? 
Ar IN STOCK NOW AT OUR STORE NEAR YOU! 

Prices may vary at individual stores and dealers 
adre IhaeK 

A DIVISION OF TANDY CORPORATION FORT WORTH. TEXAS 76102 
OVER 7000 LOCATIONS IN NINE COUNTRIES 
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equipment report 

American Technology 
Corp. Model GTS -70 
General Television 
Servicer 

CIRCLE 101 ON FREE INFORMATION CARD 

ABOUT TWO YEARS AGO, THE AMERICAN TECH - 

nology Corporation (225 Main Street, Canon 
City, CO 81212) developed a color -bar genera- 
tor, the model ATC -10, that they called a TV 
Servicing System. Now, we have the second 
generation, model GTS -I0. It looks similar to 

the earlier model at first glance, but there are 
significant differences. ATC has used the feed- 
back received from TV technicians all over the 
country to make some changes. All the most 
useful functions of the earlier model ATC -10 
have been retained, some of the less- useful 
ones have been deleted and others have been 
added. 

The model GTS -10 still provides three col - 
or-bar patterns: The standard; the Vector (a 
color -bar pattern without the brightness com- 
ponent to create sharper "petals "; and the 
invaluable 3.58 Monitor. The latter pattern 
creates color bars with the burst gated -out so 
that the color oscillator can be checked without 
your having to add any jumpers, etc., to the set. 
The pure red raster is still there (for fast purity 
checks), and blue and green rasters have been 
added. 

Another new feature is the Color Trio: The 
top half of the screen shows a saturated red, 
the lower left blue and the right green. All 
colors are fully saturated for checking the TV 
set's automatic color control, etc. This feature 
can also display a handy three -leaf vector 
pattern. For quick gray -scale adjustment, the 
Gray Quad pattern is divided into four seg- 

ments -white, light gray, dark gray and black. 
This can be used to instantly check the video 
response, especially for low frequencies. 

For convergence, the model CTS -10 pro- 
vides a special pattern called Hatchdots. This 
is a standard crosshatch, with dots in the 
squares around the outside of the pattern, and 
one center dot. If you prefer using dots only, 
they can be produced by using the next switch 
position. The center dot is marked by omission 
of the dots above and below it. And I almost 
forgot to mention that the sixth bar of all 
color -bar patterns is also marked by gating out 
a portion in the center. This gives positive 
identification of the blue bar for tint -control 
tests, etc. 

All three input signals needed for TV servic- 
ing are present: RF, IF and video. The RF /IF 
control is the attenuator for both of these. To 
obtain an RF signal, push the gain- control 
knob in; for an IF signal, pull the knob out. 
Both RF and IF signals come out at the BNC 
jack just below and through the same output 
cable. Baluns are provided for the RF output 
so that any TV input can be matched. A pair of 
clips on the IF adapter lets you connect to the 

continued on page 27 

Namaen wnx 

Its APIO 
... and the deck is stacked in your 
favor. VERO, known throughout the 
industry for quality, is now offering 
a wide selection of electronic compo- 
nents for the serious hobbyist or home 
builder. These fine products have all 
passed the demanding requirements of 
one of the most demanding industries 
in the country - the electronics in- 
dustry. 

From basic breadboards to exciting en- 
closures, VERO products offer you 
proven capability and reliability and 
an affordable price. So, next time you 
are in the mood to build something 

11tafarran 

n 

Efailinue tuns 

l'f8 

The Curds 
great, insist on the finest component 
parts - insist on VERO. 

If your dealer does not stock VERO, 
drop us a line and we will send him all 
the necessary information required to 
get him started. You'll be doing him a 

favor if you do! 

VOPO 1H 
171 Bridge Road, Hauppauge, N.Y. 1 1787 
(516) 234 -0400 TW X: 510 -227 -8890 
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Fed up hying to find the 
right semiconductors? 

Look to the Mallory PTC line to help you out. 
"our Mallory distribLtu_ r I-as a complete up -to- 
date line of gt.ality PTC: semiconiuctors keyed 
to y :ur needs. 

He also has the Mallory comp eta semicon- 
duc :or ç uide and cross reference to take the 
guework out of buyinc. 

Components for the atast TV, s:ereo Hi -Fi, 
CB adio and many IVRJ applications are 
availab'e now in con%e^iait poly -bag pack- 

See your Mallory distributor for the conven- 
iene and economy of simplified one- soL'nce 
busing or contact us for more information. 
Ma lory Capacitor /Distributor Products CDm- 
pany, a division of P. R. Mallory & Co. Inc., 
Bor. 1284, Irdianapolis. Indiana 46206. (317) 
85E -3731. 
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For a limited time only WESTON offers 
this handsome carrying case...FREE...with 

any Model 6000 DMM you buy. 
That's right! With any Weston Model 6000 DMM you 
buy between May 1 and August 31, you will 
get ... absolutely FREE ... this handsome, sturdy 
carrying case. Leather grained for a look of 
elegance, the expanded vinyl is rugged and easy to 
keep clean. The pouch style makes it simple to 
remove or replace the meter. The case, worth more 
than $15, comes with a handle for easy carrying, and 
a snap -loop for hanging from a belt. 

The Model 6000 is the renowned "Drop- Proofed" 
digital multimeter with standard built -in autoranging 
for its five measurement functions over 26 broad 
ranges. All ranges, including resistance, are 
provided with complete overload protection and 
automatic zero calibration. 

The Model 6000 comes with a "Hold" feature to 
retain the LCD reading after the probe is removed. 
This allows measurements to be made in crowded 
circuitry or high voltage areas with greater safety. 
The meter is housed in a high impact molded plastic 
case to isolate inputs and to provide greater 
raggedness and durability. The inside of the 6000 is 

coated with a conductive paint to shield the circuits 

from industrial radio frequency interference noise 
and insure more accurate readings. A sturdy, 
patented plastic handle makes the meter easy to 
carry, acts as a tilt stand during bench operation, 
and folds down to protect the display face during 
storage. 

The Model 6000 also has two new optional 
features ... a manual range hold button to override 
autoranging, and a display backlight button for 
reading the meter in very low illumination areas. 

You get all of these features in the Weston Model 
6000 DMM ... and you also get, absolutely FREE, a 

handsome, sturdy carrying case for extra protection. 
Be sure to get in on this FREE, limited -time offer. Call 
your nearest Weston sales office now! 

SANGAMO IGVESTON 

Schlumberger 
WESTON INSTRUMENTS 

a DIVISION of SANGAMO WESTON, INC. 

614 FrelinghLysen Avenue. Newark, New Jersey 07114 Tel. (201) 242 -2600 

Canada: 1480 Dundas Highway, Mississauga, Ontario (416) 277 -3191 

Europe: Ingolstadter Str. 67a SMünchen 46, W. Germany (49 -89) 31 -70 -31 

CIRCLE 26 ON FREE INFORMATION CARD 
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WEBTON` 
FREE Case Offer 
Contact Your Nearest Distributor 

ALABAMA 
Brownell Electro 
Mobile (205) 765-2222 

Cramer /Alabama 
Huntsville (205) 539 -5722 

Forbes 
Decatur (205) 353 -4762 

ARIZONA 
Cramer /Arizona 
Phoenix (602) 263 -1112 

CALIFORNIA 
Acre 
San Diego (714) 282 -8115 

Cramer /Los Angeles 
Irvine (714) 979 -3000 

Cramer /San Diego 
San Diego (714) 565 -1881 

Cramer /San Francisco 
Sunnyvale (408) 739 -3011 

Dunlap Electronics 
Sacramento (916) 444-8070 

Metermaster, Inc. 
Palo Alto (415) 968 -0313 

Metermasten, Inc. 
Los Angeles (213) 685 -4340 

Wemco 
Oakland (415) 452 -1936 

Western Electronics Supply 
Glendale (213) 849-3451 

COLORADO 
Cramer /Denver 
Denver (303) 758.2100 

CONNECTICUT 
Cramer /Connecticut 
North Haven (203) 239 -5641 

The Mancib Company 
Middletown (203) 346-6646 

FLORIDA 
Brownell Electro, Inc. 
Orlando (305) 843-6775 

Cramer /E. W. Hollywood 
Hollywood (305) 923-8181 

Cramer /E. W. Orlando 
Orlando (305) 894 -1511 

GEORGIA 
Brownell Electro, Inc. 
Atlanta (Hapeville) (404) 782 -5181 

Cramer /Atlanta 
Norcross (404) 448 -9050 

ILLINOIS 
Cramer /Chicago 
Mt. Prospect (312) 593 -8230 

Newark Electronics Corp. 
Chicago (312) 638-4411 

McNamara Supply 
Chicago (312) 922 -5032 

Pacific Indicator 
Oak Park (312) 261 -1330 

W. H. Leary Co. 
Chicago (312) 721 -3832 

LOUISIANA 
Butler & Land, Inc. 
Kenner (504) 722.6363 

Industrial Electronic Supply 
Shreveport (318) 222 -9459 

Industrial Instruments Works 
Harahan (504) 733-8355 

Ralph Electronics 
Lafayette (318) 234-4507 

MARYLAND 
Cramer /E. W. Washington 
Gaithersburg (301) 948 -0110 

Cramer /E. W. Baltimore 
Hanover (301) 796 -5790 

Pioneer Instrumentation 
Gaithersburg (301) 948-1012 

MASSACHUSETTS 
Brownell Electro, Inc. 
Cambridge (617) 864-7500 

Cramer Electronics, Inc. 
Newton (617) 989 -7700 

Metermaster 
Billerica (617) 867 -8346 

MICHIGAN 
Ram Meter, Inc. 
Ferndale (313) 547-1000 

MINNESOTA 
Cramer /Bonn 
Edina (612) 835 -7811 

Instrumentation Services, Inc. 
Minneapolis (612) 544 -8916 

MIS80UR1 
Industrial Service Labs 
St. Louts (314) 535 -5760 

Olive Electronics 
St. Louis 

MONTANA 
Flamand Electronics Supply 
Belgrade (406) 388 -6606 

NEW JERSEY 
Brownell Electro, Inc. 
South Plainfield (201) 753 -4600 

Cramer /Pennsylvania 
Cherry Hill (609) 424 -5993 

Cramer /New Jersey 
Moonachie (201) 935 -5600 

NEW MEXICO 
Cramer /New Mexico 
Albuquerque (505) 285.5767 

NEW YORK 
Baldwin Hall Co. Inc. 
Syracuse (315) 463 -9251 

Cramer /Long Island 
Hauppauge (516) 231 -5600 

Cramer /Rochester Inc. 
Rochester (716) 275 -0300 

Cramer /Syracuse 
Syracuse (315) 437.6871 

Electronic Devices Co. 
Albuquerque (505) 293 -1935 

E. E. Taylor Company, Inc. 
Albany (518) 489 -5600 

Summit Distributors 
Buffalo (716) 884 -3450 

Trott Electronics 
Clarence (716) 634.8500 

NORTH CAROLINA 
Cramer/Winston-Salem 
Winston -Salem (919) 725 -8711 

OHIO 
Cramer /Cleveland 
Cleveland (216) 248 -8400 

Hughes- Peters, Inc. 
Columbus (614) 294 -5351 

Pioneer 
Cleveland (216) 587 -3600 

Pioneer /Dayton 
Dayton (513) 236-9900 

OKLAHOMA 
Electronics Supply 
Oklahoma City (405) 232 -5215 

Hunzlcker Bros., Inc. 
Oklahoma City (405) 239 -7771 

Tri -State Instrument Lab, Inc. 
Tulsa (918) 838 -8883 

PENNSYLVANIA 
Pioneer /Pittsburgh 
Pittsburgh (412) 782 -2300 

Process Engineering 
Pittsburgh (412) 516.5050 

TEXAS 
Butler A Land 
Houston (713) 464 -4662 

Meters & Instruments 
Houston (713) 844.1631 

Straughn Electronics, Inc. 
Beaumont (713) 838-4563 

UTAH 
Cramer /Utah 
Salt Lake City (801) 487.4131 

WASHINGTON 
Almac /Stroum Electronics 
Seattle (206) 763 -2300 

Branom Instrument Corp. 
Seattle (206) 782.6050 

Cramer /Seattle 
Seattle (206) 762-5755 

Eicher /Richards Co. 
Seattle (208) 523.7888 

WISCONSIN 
Electro- Mecheno Co. 
Milwaukee (414) 272 -4050 

VIRGINIA 
Instrument Technical Reps 
Richmond (804) 285.3931 

EQUIPMENT REPORTS 
continued from page 24 

TV set's IF input for tuner -substitution tests. 
The video output has its own output jack and 

control on the left of the front panel. The video 
signal level ranges from 0 volt to 1.6 volts P -P. 
Either positive -going or negative -going sync 
may be used. Again, just push or pull the 
control knob. This output is ideal for tests on 
either VTR's or video tape players. The Chro- 
ma control adjusts the saturation of the color 
bars. Pulling this control knob out turns on a 
4.5 -MHz signal for fine -tuning the TV set. 
The RF output is crystal -controlled on Chan- 
nel 2 or Channel 3, this is optional. Signal 
levels can be varied from about 5 AV to 
100,000 µV for an excellent check of tuner 
sensitivity, automatic -gain control, etc. Hori- 
zontal or vertical trigger signals are available at 
three front -panel jacks. This helps lock the 
scope patterns very solidly for easier evalua- 
tion. Both video and RF /IF outputs can be 
used simultaneously. 

This instrument lets you make some fast 
signal- tracing tests through the color, video 
stages, etc. With a dual -trace scope, feed the 
video signal into the upper trace, then check 
the output of the stage on the lower trace. Any 
loss of gain, distortion, ringing, or other prob- 
lems will show up instantly. Sync problems can 
be adjusted by injecting the RF /IF signal into 
the front end. This feature is handy for those 
sets that have a sync takeoff ahead of the video 
detector. 

The 4.5 -MHz and the 3.58 -MHz outputs 
(actually, the latter is 3.579545 on the nose!) 
can be used to set the 4.5 -MHz trap to elimi- 
nate beats (worms) in the color, as well as for 
correct fine -tuning of the TV receiver. Any of 
the video patterns can be used as a video signal 
from this output. 

The problem of whether to "interlace or not 
interlace" signals in color -bar generators has 
been neatly solved -in the model GTS -10 you 
can do either. In most older TV sets and many 
new ones, a noninterlaced signal yields more 
stable convergence patterns without a 30 -Hz 
beat. In normal operation, the model GTS -10's 
signals are not interlaced. However, some late - 
model sets using countdown circuitry do not 
operate well with a noninterlaced signal. So, 
for interlaced signals, just turn the function 
selector knob all the way to the last clockwise 
position marked # START PLACE. This is a 
spring- return control, so after setting you can 
just release it. From then on, all the signals will 
be interlaced. For noninterlaced signals, turn 
the knob back counterclockwise to OFF and 
then back to ON, and there you are. 

All video patterns, sweep signals, burst, etc., 

are developed by crystal oscillators and IC 
countdown circuitry. There are two master 
clock oscillators (used for different pur- 
poses) -one at 14.318182 MHz, the other at 
14.255245 MHz (they are separated by four 
times the line -scanning frequency). The first is 

counted down to give a precise frequency of 
3.579545 MHz, the standard color- oscillator 
reference frequency used in broadcasting. A 
total of five crystal oscillators are used. 

The instruction manuals are worthy of spe- 
cial mention -they are a two-volume set! The 
first manual, entitled In The Home Servicing, 
is small and discusses in great detail the many 
previously rough tests that can be made with 
the model GTS -10: video frequency response, 
tuner sensitivity, automatic -gain control ac- 
tion, color- oscillator check or setup, and many 
others. Volume 2, entitled In -Shop Servicing, 
shows bench -type tests using a scope. With a 
dual -trace scope, you can make instant in -out 
signal- tracing tests of any TV stage- video, 
color, etc. For instance, as mentioned before, 
you can feed the video signal into the top trace 
and the stage output to the lower trace. Stage 
gain, frequency response, distortion and even 
that most difficult test, phase- shift -all can be 
read off the screen. Any of the video or color 
patterns can be used for these tests. Vector - 
scope analysis is equally simple, especially with 
a dual -trace scope. 

Full calibration data is also given, if it is ever 
needed, plus simple accuracy tests for clock 
oscillators, etc. The schematic diagram is 

included, as well as 8 pages of logic diagrams 
for all circuits. The model GTS -10 uses stan- 
dard transistors and IC's, and is covered by a 

two-year warranty. 
All test leads and cables stow in a compart- 

ment in the back of the handy, all -metal case, 
which also has aluminum side bars to protect 
the front panel plus a carrying strap. 

By the way, the first instruction manual 
shows how you can instantly identify those 
pesky hum -bars and crawling lines in the TV 
picture. (These could be caused by the TV set 
itself or by the input signal from CATV/ 
MATV systems.) Just place one of the conver- 
gence patterns of the model GTS -10 on the 
TV set. If the bars are still there, with the 
control knob set to interlace, and the signals 
originate in the TV set, the bars will crawl 
slowly up the screen. Switch to the noninter- 
lace position on the switch, the bars move 
down. This gives positive proof that the bars 
are caused by a fault in the TV set itself and 
not by the cable system. To see shading bars at 
their worst, select the Vector and noninterlace 
positions. This instrument is handy for bench 
troubleshooting. 

The price tag on the model GTS -10 is 

$349. R -E 

I did not know they had Hi- Fi- stereo-Police here . . . 
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J One -Stop inai-pak Component Center 
AUTHORIZED DEALERS electronic components electronic components 

ALABAMA 
Mobile 
ALASKA 
Anchorage 
ARIZONA 
Flagstaff 
Fountain Hills 
Tempe 
Sierra Vista 
Yuma 
CALIFORNIA 
Bellflower 
Berkeley 
Brea 
Cypress 
El Monte 
Fontana 
Fullerton 
Glendale 
Lake Tahoe, South 
Lancaster 
Long Beach 
Mission Viejo 
Modesto 
Monterey 
Oceanside 
Palmdale 
Palo Alto 
Pasadena 
Riverside 
Sacramento 
Sacramento 
Sacramento 
San Bernardino 

San Carlos 
San Diego 
San Diego 
San Fernando 
San Francisco 
San Francisco 
San Jose 
San Luis Obispo 
San Rafael 
Santa Barbara 
Santa Cruz 
Santa Maria 
Santa Monica 
Sunnyvale 
Torrance 
Vallejo 
Van Nuys 
Ventura 
Walnut Creek 
Westminster 
Whittier 
COLORADO 
Aurora 
Steamboat Springs 
CONNECTICUT 
Bridgeport 
FLORIDA 
Ft. Lauderdale 
Gainesville 
Lakeland 
Orlando 
Tampa 
Tampa 
GEORGIA 
Atlanta 
HAWAII 
Aiea 
Honolulu 
IDAHO 
Idaho Falls 
ILLINOIS 
Carbondale 
Evanston 
Evanston 
Granite City 
Groveland 
Mount Prospect 
Niles 
Oak Park 
Rock ford 
Schaumburg 
INDIANA 
East Chicago 
Hammond 
IOWA 
Clinton 
Davenport 
Indianola 
KANSAS 
Kansas City 

Lafayette Radio Electronics 

Electronics Corp. of Alaska 

Jim's Audio & Stereo Repair 
P & C Communications 

Computerworld Inc. 
B & S Electronics 
Yuma Electronics 

Earl's Hobby Shop 
Al Lasher Electronics 

Century Electronics 
SCR Electronics 
Kimball & Stark 

Fontana Electronics 
Orvac Electronics Inc. 

Eagle Electronics 
CalPine Electronics 

Consumer Electronics 
Scott Radio Supply Inc. 
Tower Electronics Corp. 

Computer Magic 
Zackit 

Electronic Center 
Radio Shack A.S.C. Palmdale 

Zack Electronics 
Dow Radio Inc. 

Computer Center 
Heathkit Electronic Center 

The Radio Place 
Zackit 

Inland Computer 
& Electronics 

J & H Outlet Store 
Radio Shack A.S.C. Mira Mesa 

Radio - Tronics Inc. 
San Fernando Electronics 

Zack Electronics 
Zenith Distributing Corp. 

Quemen t Electronics 
Mid -State Electronic Supply 

Electronics Plus 
Lombard Electronics 

Santa Cruz Electronics 
Caps Electronics 
Mission Control 

Sunnyvale Electronics 
SE Electronics 

Zackit 
Thrifty Electronics Supply 

Lombard's Electronics Inc. 
Byte Shop of Walnut Creek 

JK Electronics 
D & S Electronics 

Corn Co Electronics 
Norm's TV & Electronics 

Bridgeport Computer 

Computers For You 
Lafayette Radio 

Lakeland Specialty Electronics 
Altair Computer Center 

AMF Electronics 
Microcomputer Systems 

Atlanta Computer Mart 

Delcoms Hawaii 
Integrated Circuit Supply 

Audiotronics 

Lafayette Radio 
Itty Bitty Machine Co. 

Tri -State Electronic Corp. 
Computer Systems Center 

Moyer Electronics 
Tri -Stare Electronic Corp. 

Computer Land 
Spectronics Inc. 

Imperial Computer Systems 
Data Domain 

Acro Electronics Corp. 
Quantum Computer Works 

Bridge Elec. Computer Center 
Computer Store of Davenport 

Electronix Limited 

Electronic Surplus Sales 

KANSAS (Continued) 
Manhattan Communications Specialties Ltd. 
Wichita Amateur Radio Equipment Company 
KENTUCKY 
Lexington Radio -Electronic Equipment Co. 
LOUISIANA 
Baton Rouge Davis Electronics Supply Co. 
MARYLAND 
Baltimore Computer Workshop 

of Baltimore 
Everything Electronic 

J & M Electronics 
Computer Workshop 

Computers Etc. 
Baynesville Electronic Inc. 

Computers Etc. 

Baltimore 
La Vale 
Rockville 
Silver Spring 
Towson 
Towson 
MASSACHUSETTS 
Medford 
North Adams 
Waltham 
Worcester 
MICHIGAN 
Ann Arbor 
Flint 
Grand Rapids 
Lansing 
Mt. Clemens 

Tufts Electronics 
Electronics Supply Center 

Computer Mart Inc. 
RM Electronics Inc. 

Airway Electronic Communications 
Hobby Electronic Center 

Micro Computer World 
Fulton Radio Supply Co. 

The Computer Store 

MINNESOTA 
Duluth 
Eagan 
Hopkins 
MISSOURI 
El Dorado Springs Beckman Electronics 
Parkville Computer Workshop 

of Kansas City 

Northwest Radio of Duluth 
Computer Room Inc. 

Heathkit Electronic Center 

MONTANA 
Billings 
NEBRASKA 
Lincoln 
North Platte 
Omaha 
NEVADA 
Las Vegas 
NEW JERSEY 
Sayville 
Brick town 
Cherry Hill 
Hoboken 
Paterson 
Pompton Lake 

Ramsey 

NEW YORK 
Albany 
Kingston 
New York 

Conley Radio Supply 

Altair Computer Center 
Scott Radio Supply Corp. 

Omaha Computer Store 

Century 23 

A.R.S. Communications Services 
Radio Shack Associate Store 

The Computer Emporium 
Hoboken Computer Works 

All -tronics 
Computer Corner 

of New Jersey 
Typetronic Computer Store 

Fort Orange Electronics 
Greylock Electronics 

Computer Mart of New York 

SEE YOUR LOCAL J!0. 

NEW YORK (Continued) 
Rensselaer 
Rochester 
Troy 
White Plains 
Williamsville 
NORTH CAROLINA 
Durham 
Greensboro 
Raleigh 
OHIO 
Bucyrus 
Cincinnati 
Columbus 
Dayton 
Reynoldsburg 
OKLAHOMA 
Guymon 
Oklahoma City 
Tulsa 
OREGON 
Albany 
Beaverton 
Coos Bay 
Med ford 
Ontario 
Portland 
Salem 
PENNSYLVANIA 
Drexel H'll 
Erie 
Hershey 
Murraysville 

Phoenixville 
Pittsburgh 
Wilkesbare 
York 
RHODE ISLAND 
Cranston 
Pawtucket 
SOUTH CAROLINA 
North Charleston 
TENNESSEE 
Chattanooga 
Clarksville 
Knoxville 
Memphis 
Memphis 
Oak Ridge 
TEXAS 
Amarillo 
Dallas 
Houston 
Houston 
San Antonio 
UTAH 
Provo 
VIRGINIA 
Alexandria 
Alexandria 
Charlottesville 
Hampton 
Richmond 
Roanoke 
Springfield 

Virginia Beach 
WASHINGTON 
Bellevue 
Kennewick 
Longview 
Pasco 
Richland 
Seattle 
Seattle 
Spokane 
WEST VIRGINIA 
Morgantown 
Morgantown 
Ripley 

Com -Tech Electronics 
2001 Microsystems 
Trojan Electronics 

The Computer Corner 
Hirsch Sales Co. 

Future world 
Byte Shop 

Byte Shop of Raleigh 

Mead Electronics 
Digital Design 

Heathkit Electronic Center 
Altair Computer Center 

Universal Amateur Radio 

Sound Service 
Bits, Bytes & Micros 

High Technology 

Oregon Ham Sa /es 
Altair Computer Center 

Herrick Electronix 
Portland Radio Supply 

Miller Electronics 
Portland Radio Supply 

Computer Pathways 

Kass Electronic Distributors 
Warren Radio 

Microcomputer Systems Inc. 
Computer Workshop 

of Pittsburgh 
Stevens Electronics 

Tydings Company 
Hemline Electronics 

G.Y.C. Company 

Jabbour Electronics City 
Jabbour Electronics City 

Technical Services Inc. 

William's Data Comp Division 
Masstronics 
Byte Shop 

Bluff City Electronics 
Sere -Rose & Spencer Electronics 

Computer Denn 

Computer Encounters Inc. 
CompuShop 

Altair Computer Center 
Interactive Computers 

Sherman Electronics Supply Inc. 

CANADA 
Alberta (Calgary) 
Ontario (Williowdale) 
Quebec (Montreal) 

PANAMA 
Panama City 
Panama City 

FRANCE 
Paris 

SINGAPORE 

Alpine Electronic Supply Co. 

Computer Hardware Store 
Computers Plus Inc. 

Lafayette Electronics 
Lafayette Radio 

Computers -To -Go 
The Computer Place 

Computer Workshop 
of North Virginia 

Heathkit Electronic Center 

Altair Computer Center 
C & J Electronics 

Progress Electronics 
Riverview Electronics 

C & J Electronics 
C-Corn 

Empire Electronics 
Personal Computers 

The Computer Corner 
Electro Distributing Co. 

Thompson's Radio Shack 

The Computer Shop 
Home Computer Centre 

Wang's Microcenter 

Electrotecnia S.A. 
Sonitel, S.A. 

Computer Boutique 

Inter -Trade (PTE) Ltd. 

DEALER TODAY! 
For Dealer Information, write or phone JIM -PAK , 1021 Howard Ave., San Carlos, California 94070 (415) 592 -8097 

CIRCLE 47 ON FREE INFORMATION CARD 
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HOW OFTEN HAVE YOU WORRIED ABOUT 

a component that was running hot to the 
touch? The part could be safely within 
specifications or in danger of burning out. 
If you include a digital thermometer as 

part of your test gear then you simply 
measure the component's temperature 
and check the data book for temperature 
limits. The capability to reliably and 
accurately measure temperature can also 
help to get a handle on more complex 
temperature problems such as specifying 
heat sinks, crystal oscillator drift and op- 
amp stability. 

Several major manufacturers of digital 
multimeters now offer a thermometer 
option built in or as a separate accessory. 
Now you can build a simple thermometer 
conversion circuit for your digital volt- 
meter that is as good as any and better 
than most of the commercial units and at 
one -third the cost. 

The temperature sensor is an inte- 
grated circuit developed by Analog De- 
vices Inc. as a precision temperature - 
dependent current source. Of the many 
advantages this sensor enjoys over others, 
its accuracy of 0.5° and its range of from 
-55° to +150 °C are most impressive. 
Because it is a current source with only 
two active leads, the sensor is virtually 
free from noise pickup even when re- 
moted over hundreds of feet of cable. Its 
tiny TO -52 metal -can transistor package 
allows for fast temperature response. 
Other features will be apparent as we use 

the temperature sensor to build the T -100 

Product Engineer, Optoelectronics, Inc., Ft. 
Lauderdale, FL 

A simple, easy -to -build accessory 
converts your digital voltmeter into a handy 
thermometer for monitoring semiconductor 
case temperatures, photographic chemicals 

and numerous other uses around the lab, 
home and workbench. 

direct -reading thermometer. 
The T -100 has a 10 mV -per- degree 

output that enables any digital or analog 
voltmeter to directly read Fahrenheit or 
Celsius by the flip of a switch. Resolution 
is to 0.1 ° with a 31/2-digit voltmeter and 
to 0.01° with a 41/2-digit meter. Total 
current consumption is about 3 mA, 
giving the T -100 many hours of operation 
from an inexpensive 9 -volt battery. 

While we have mentioned only elec- 
tronics, the T -100 is ideally suited for a 

wide variety of other applications. Simply 
dedicate a voltmeter to exclusive use and 
you have a thermometer to monitor in- 
side, outside, aquarium, swimming pool, 
greenhouse, darkroom chemical, freezer, 
cooking, air conditioning and an almost 
infinite list of other temperatures. 

Circuit description 
Figure 1 shows the AD590K tempera- 

ture transducer's linear current output of 
1 AA per degree Kelvin. The Kelvin 
degree is the same size as a Celsius 
degree; however, the Kelvin temperature 
scale is 273.16° higher than the Celsius 
scale. Zero degrees Kelvin is called abso- 
lute zero because it can be shown that 
colder temperatures cannot exist. There 
is also an absolute Fahrenheit tempera- 
ture scale (Rankine) that is 459.69° high- 
er than the regular Fahrenheit scale. 

Figure 2 is the schematic of the ther- 
mometer accessory. The transducer's out- 
put current is scaled by the combination 
of resistors R10 and R11, or by R8 and 
R9 depending upon the position of the 
CELSIUS /FAHRENHEIT Switch S I. The 

BILL OWEN° 

voltage developed across scaling resistors 
R8 and R9 is equal to 10 mV per degree 
Kelvin or 10 mV per degree C + 2.73 
volts. Similarly, the voltage across the 
RIO, R11 combination is equal to 10 mV 
per degree F + 4.59 volts. These output 
voltages follow naturally from the Kelvin 
to Celsius and Kelvin to Fahrenheit con- 
version equations: 
T Celsius = T Kelvin - 273.16° 
T Fahrenheit = 9/5 T Kelvin - 
459.67 ° 

To read Celsius and Fahrenheit direct- 
ly we must generate reference voltages of 
2.73 and 4.59. 

The LM334Z is a precision current 
source with a 2 -mA output that is set by 
resistor RI. The current output is used to 
bias a LM329DZ precision 6.9 -volt tem- 
perature compensated Zener reference. 

This device is actually an integrated 
circuit with many advantages over the 
usual Zener diode. A big advantage is the 
low current level required (1 mA) for 
stable operation. The ICI /IC3 combina- 
tion provides a very stable, low -power 
voltage reference for the voltage dividers. 
The voltage divider formed by R2, R3 
and R4 generates the 2.73 -volt reference 
and the divider formed by R5, R6 and R7 
generates the 4.59 -volt reference. The 
correct reference is selected by the switch 
SI and connected to the "minus" output 
terminal. The thermometer's output then 
is the voltage difference between the + 
and - output terminals. 

Construction 
Assembly of the thermometer circuit 
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board is simple and straightforward. The 
foil pattern for the PC board is in Fig. 3 

and the components placement is shown 
in Fig. 4. Trimmer resistors R3, R6, R9 
and R I 1 are mounted on the foil side of 
the PC board. The thermometer shown 
here uses a custom aluminum enclosure 
for the circuit board and battery. The two 
slide switches were installed in the cabi- 
net top and the PC board aligned for 
proper fit with the cabinet bottom before 
soldering. Grommets were fitted in each 
end of the cabinet top. Small diameter 
coax cable was inserted in the hole 
labeled PROBE and zip cord in the hole 
labeled vM in the cabinet top. The coax 
center conductor and shield are soldered 
to the PC connections labeled SIG and 
SHLD, respectively, in Fig. 4. The zip cord 
is soldered to the holes labeled OUT with 
the red banana plug soldered to the " +" 
wire and the black banana plug to the 
-" wire. The 9 -volt battery snap is 

connected to BATT holes with the red wire 
soldered to "+ " and the black wire to 
44 II 

The AD590K sensor was prepared by 
cutting off the case lead and staggering 
the + and - leads leaving the + lead 
longer. Figure 5 shows a cross section of 
the probe assembly. The sensor leads will 
not short together if the coax conductor 
and shield are staggered to match as 
shown. The shield lead is connected to the 
sensor's + lead. The sensor is soldered on 
the end of the coax and the connection 
potted in with epoxy glue to make it 
waterproof. A nylon shell was used to 
house the coax connection and provide a 
seal for the sensor. The shell was slid over 
the free end of the coax with the larger 
diameter end going on the cable first. 

A 5- minute setting epoxy is used to pot 
the sensor. A very small amount was 
mixed and an even coat applied to the 
bottom of the sensor. The sensor was then 
held tightly against the end of the nylon 
shell and kept centered until the epoxy 
became set. 

Next, an amount of epoxy to sufficient- 
ly fill the probe was thoroughly mixed. 
The probe tip was held down and epoxy 
was applied between the shell and coax 
using a toothpick. The epoxy flows down 

400 

300 

200 

loo 

100 °C 

WATER 
BOILS 

0°C 

WATER 
FREEZES 

SENSOR 
TEMPERATURE 

RANGE 

r I t 

0' K 100°K 218 °K 
-55 °C 
-67 °F 

298 °K 
25 °C 
77 °F 

423° K 

150 °C 
302 °F 

TEMPERATURE° 
FIG. 1- CURRENT OUTPUT of the AD590 is linear at 1 µA per degree Kelvin. 

R11 

1K 
010 

17.4K °F Si-a 

8ie® 
R9 

1K 

R8 

9.53 K wi. 

R7 

7.86K R6 

1% 1K 
Wh 

_cO 
SIG 

R4 R3 R2 

7.86K 1K 11.8K 
t's 

PLI O + 

OUTPUT 

10 MV /°c 

PL24- 

R5 

4.02 K 

IC1 

IC3 

LM329DZ 
A 

-1101- 

1C2 

AD 590 

B+ " 
` CATHODE 

CAN 

FIG. 2- SCHEMATIC OF THE T -100 thermometer accessory for a digital voltmeter. The circuit is essentially 
a resistive bridge with the temperature sensor as one of its legs. 

1C2 

AD590KH 

-CD- 
1 NA/° C 

R1 

30P 
2°6 Ah 

KELVIN 
CELSIUS 
FAHRENHEIT 

SHLD ON 

o 
OFF 

S2 

ICI R 

LM334Z 
B B+ 

2 

BATT 1 

9V 

Ì 

R1 -30 ohms, 2% 
R2- 11,800 ohms, 1% 
R3, R6, R9, R11- 1000 ohms PC mount 

trimmer potentiometer 
R4, R7 -7860 ohms, 1% 
R5 -4020 ohms, 1% 
R8 -9530 ohms, 1% 
R10- 17,400 ohms, 1% 
ICI- LM334Z constant -current source 

(National) 
IC2- AD590K linear temperature - 

dependent current source (Analog 
Devices) 

IC3 - LM329DZ precision temperature - 
compensated voltage reference 

PARTS LIST 
(National) 

S1, S2- miniature DPDT slide switch 
BATT1 -9 -volt battery, transistor radio 

type 
PL1, PL2- banana plugs, 1 red, 1 black 
Misc: RG -174/U coax, 4 feet or as 

needed; 2 feet of lightweight ZIP cord, 
nylon probe shell (see text), PC board, 
case screws and assorted hardware. 

The following items are available from 
Optoelectronics, Inc., 5821 N.E. 14th Ave- 
nue, Ft. Lauderdale, FL 33334. Phones: 
(305) 771 -2050 and 771 -2051. Epoxy (used 
in probe assembly) and 9 -volt battery 
must be purchased separately. 

Kit T- 100RE- Complete parts kit less 
case and switches. $30.00 

Kit CAB 10S- Deluxe prepunched gold 
anodized and screened 
aluminum cabinet with 
switches, screws, grom- 
mets and rubber feet. 
$9.95. 

T- 100WT- Factory- wired, tested and cali- 
brated thermometer. $59.95. 

TP -100K- Additional probe kit with 6 feet 
of coax. $14.95. 

Florida residents add state and local 
taxes as applicable. 
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DIGITAL THERMOMETER with rear cover removed shows internal layout. 

Note four trimmers are mounted on foil side of PC board. 

the coax and into the space inside the 
shell. Tapping the probe tip on the table 
helps the epoxy flow. As the probe space 
fills, the epoxy seeps out of the vent holes 
in the sides of the shell. Any excess can be 
wiped away. Keep the coax centered in 
the end of the shell while the epoxy sets. 
Allow the epoxy to cure overnight before 
subjecting the probe to mechanical stress 
or excessive temperatures. 

(The plastic probe shell is made from a 

1- inch -long '/4 -inch O.D. plastic spacer 
with one end counterbored to accept the 
outside diameter of the RG -174/U coax- 
ial cable. (See Fig. 5.) A reasonably good 
substitute can be made using '/4 -inch 
O.D. shrinkable tubing. Connect the ca- 
ble to the sensor and fill the void in the 
tubing with the potting compound. When 
the compound has fully cured, apply just 
enough heat to shrink the tubing. - 
Editor) 

Calibration 
The voltage reference in the thermom- 

eter can be more stable than the internal 
voltage references in some digital volt- 
meters. Calibration should be done with 
the voltmeter that will be used with the 
T -100. 

Connect the negative voltmeter lead to 
thermometer ground. The center lugs 
(wipers) on trimmers R9 and R11 are 
grounded as is the black (negative) bat- 
tery lead. Connect the voltmeter's posi- 
tive lead to the center terminal on trim- 
mer R3 and adjust R3 to read 2.73 volts. 
Move the voltmeter's positive lead over to 
the center terminal of trimmer R6 and 
adjust R6 to read 4.59 volts. 

The thermometer's output is linear so 
calibration for the entire range can be 
performed at one known temperature. 
Although the AD590K had 0.5° linearity 
over its entire range, we have found that 
it is even more accurate between 0° and 
100 °C. This means that to realize the 
accuracy potential of the device, we 
should have a temperature standard accu- 
rate to 0.1°C or better. Certified ther- 
mometers accurate to 0.1 ° are expensive 
and not readily available. For calibration 
we must then rely on some less precise 
methods. 

Method 1. A 50% mixture of water and 

0-00 
000 i. 

4- 
I-ilID -r - o-04a-oO 

MO- 

FIG. 3- PRINTED CIRCUIT PATTERN for the digital thermometer accessory. 

FIG. 4 -THE PARTS LAYOUT is an indication of the simplicity of the device. 

EPDXY FILL 

AD590 

GLUE VENT HOLE 

In 

NYLON SHELL 

RG -174/U 
COAX 

FIG. 5- DETAILS OF THE PROBE ASSEMBLY. The potting compound seals the probe against moisture 
and other contaminants. 

crushed ice that is well stirred in a Styro- 
foam container should come to equilibri- 
um within 0.5 °C of 0.0 °C in 15 to 30 
minutes. 

Method 2. Boiling water, containing no 
chemical impurities at standard atmo- 
spheric pressure (29.92 inches of mercu- 
ry) should come very close to 100.0 °C. 
Altitude and pressure corrections must 
be made. 

Method 3. A good -quality accurate 
clinical thermometer can be used to com- 
pare readings within its range. Errors 
arise in reading the thermometer as well 
as from trying to have two different 
sensors track a changing temperature 

when they have differing time constants. 
After calibration, the Celsius and 

Fahrenheit ranges on the thermometer 
should be reconciled using the conversion 
formulas: 

TF= 32 °F +9 /5Tc 
and 

Tc = (TF - 32) 5/9. 

This completes the construction and 
calibration, and your thermometer acces- 
sory is ready to use. At first you'll proba- 
bly have just one or two applications but 
as you become more familiar with it, the 
digital thermometer will become increas- 
ingly valuable. R -E 
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Investment 
Evaluation 
Program 
FRED BLEECHMAN 

HAVE YOU EVER MADE AN INVESTMENT IN 
stocks or metals and then wondered some time 
later if you would have been better off leaving 
the money in the bank? Or perhaps you'd like 
to know how much an investment must grow 
before it equals what you'd make leaving the 
money in the bank, at regular bank interest. 
The Investment Evaluation Program, written 
in TRS -80 Level I BASIC uses only 2464 
bytes of RAM (Random Access Memory), so 
it can be run on the least expensive 4K RAM 
TRS -8(d. 

The program is very straightforward, and 
has a handy subroutine for calculating the 
number of days between any two 20th century 
dates. The calculations are based on daily 
compounding of interest; if you want to change 
to monthly, quarterly or yearly compounding, 
you'll have to change lines 160, 170, 40, 250 
and the subroutine starting at line 500. 

Using the program is easy! After carefully 
entering and checking each line, type RUN 
and enter. 

To illustrate, let's say that on July 20, 1974 
you purchased 404 ounces of silver bullion for 
$2098.38, including a service charge of 600 per 
ounce and 6% sales tax. You would like to 
know how the value of that bullion now 
compares with the same amount of money if it 
had been left in savings at, say, 5.25% annual 
interest, compounded daily. The day you want 
to calculate up to is July 1, 1978. 

Set up the program on the computer and 
enter your name, social security number, 
2098.38 invested at 5.25 as the questions are 
asked. Enter 9 for the days calculation, then 
enter 7,20,74 for the start date and 7,1,78 for 
the end date. The computer will tell you the 
number of investment days is 1442. Enter this 
number and the computer will print out, after 
about 40 seconds, the total interest ($483.58) 
and the new principal of $2581.80. (Don't 
mind the 160 error in addition of the interest 
and new principal. As a matter of fact, even the 
interest calculated is slightly off, due to round- 
ing -off during the 1442 multiplications!). 

Enter 404 for the number of ounces of silver 
bullion and the value of silver per ounce on the 
calculation end date -say, 5.28. The computer 
now displays that your investment is worth 
$2133.12 and that you have now lost $448.676 
(there's that slight inaccuracy again!) corn - 
pared to having left your money in your 
savings account. It also tells you that silver on 
that date would have to be worth $6.39058 per 
ounce for you to just break even! 

You can then press break to end the 
2 program, or perform another calculation. This 

same program can also be used to determine 
cc the future value of stock, bonds, gold, silver, 

W etc., for break -even at some future date if you 

W plan a particular investment. R -E 

R -E will publish reader letters telling how to adopt 
< this program to run on other hobby computers. 
CC Let us hear from you 

32 

100 CLS:P. 
105 REM * COPYRIGHT 1978 FRED BLECHMAN * FOR TRS -80 I -4K * 
110 P." INVESTMENT EVALUATION ":P.:P. 
112 P. "THIS PROGRAM COMPARES AN INVESTMENT WITH PUTTING THE" 
113 P. "SAME AMOUNT OF MONEY IN A SAVINGS ACCOUNT WHERE IT EARNS" 
114 P. "DAILY INTEREST. IF YOU WISH TO CHANGE THE PERIOD TO" 
115 P. "MONTHLY OR YEARLY, CHANGE LINES 160,170,200 & 250... ." 
116 P " AND THE SUBROUTINE STARTING AT LINE 500." 
120 P.:P. 
125 IN. "WHAT IS YOUR FIRST NAME ";A$ 
126 IN. "WHAT IS YOUR SOCIAL SECURITY NUMBER ";B$ 
130 A= 0: B= 0:C= 0:D =0:E= 0:F= 0:G= 0:H =0:1 =0 
131 )= 0: K= 0:L= 0:M= 0:N= 0:O= 0:P= 0:Q =0:R =0 
132 S =0:T =0:U =0:V =0:W= 0:X= 0:Y =0:Z =0 
140 IN. "WHAT IS THE DOLLAR AMOUNT INVESTED ";P 
150 IN. "WHAT IS YOUR REGULAR SAVINGS INTEREST RATE( %) ";R 
155 P. 

160 P. "HOW MANY DAYS ARE INVOLVED? IF YOU WANT THE NUMBER" 
170 P. "OF DAYS CALCULATED (20TH CENTURY ONLY) ENTER 0 ";D 
180 IF D =0 GOSUB 500 
185 IF D =0 GOTO 155 
186 P. 

190 P " PATIENCE! . ..I'M CALCULATING THE ANSWER. . 

195 P." (TAKES ME ABOUT 10 SECONDS FOR 365 DAYS)" 
200 S =R /36500:V =P 
205 REM * CALCULATE INTEREST AND ADD TO PRINCIPAL * 
210 FOR X =1 TO D 
220 1 =V *S:V =V +I:T =T +1 
230 NEXT X 

235 P. 

240 P." THE TOTAL INTEREST IS ";T 
250 P. "THE VALUE OF $ ";P; "AFTER ";D; "DAYS AT ";R; "% IS ";V 
255 P. 

256 REM *COMPARE PRESENT VALUE OF INVESTMENT TO SAVINGS * 
260 P. "HOW MANY SHARES,BARS,OUNCES,ETC.,DO YOU OWN ?" 
265 IN." (TO RECALCULATE INVESTED AMOUNT,ENTER 0) ";H 
270 IF H =0 GOTO 130 
275 P. 

280 IN. "WHAT IS THE PRESENT VALUE OF EACH SHARE,BAR,ETC. ";M 
290 Q =H *M 
295 P. 

300 P. "YOUR INVESTMENT IS NOW WORTH $ ";Q; ", ";A$; "." 
310 Z =V -Q 
315 P. 
320 IF Z >0 P.A$; " - ";B$; ",YOU HAVE LOST $ ";Z; "COMPARED TO SAVING!" 
330 IF Z<0 P.A$; " - ";B$; ",YOU HAVE EARNED $ "; -Z; "MORE THAN SAVINGS!" 
335 P.:P. "THE 'BREAK -EVEN' POINT IS $ ";V /H; "SHARES,BARS,ETC." 
340 P.:P. "PRESS BREAK TO END PROGRAM 
350 GOTO 130 
360 END 
500 REM * SUBROUTINE FOR CALCULATING DAYS * 

510 DATA 0,31,28 ,31,30,31,30,31,31,30,31,30,31 
520 REM * DETERMINE NUMBER OF DAYS FROM 0 TO START * 
525 P. 

530 IN. "WHAT IS THE INVESTMENT START DATE(M,D,Y) ";A,B,C 
540 E =A 
550 GOSUB 1000 
560 F =F+B 
570 G =F +C *365 
580 REM * DETERMINE NUMBER OF DAYS FROM 0 TO END * 
590 IN. "WHAT IS THE INVESTMENT END DATE(M,D,Y) ";I,K,L 
600 E =I 
610 GOSUB 1000 
620 F =F +K 
630 N =F +L *365 
640 REM * CALCULATE AND ADD LEAP YEARS * 

650 0= INT((L- 1900) /4):U =INT((C- 1900) /4):W =O -U 
660 X= (N -G)+W 
665 P. 

670 P. "THE NUMBER OF INVESTMENT DAYS IS ";X 
680 RETURN 

1000 F =0 
1010 FOR X =1 TO E 

1020 READ Y 
1030 IF Y =28 THEN IF (L /4)- INT(L /4) =0 THEN Y =29 
1040 F =F +Y 
1050 NEXT X 

1060 RESTORE 
1070 RETURN 

www.americanradiohistory.com

www.americanradiohistory.com


pwR 
oN 

OFF 

AUD 
ON 

OFF 

PAUSE 

TIME 
M/S 

SEC FOCUS 

LAST MONTH WE INTRODUCED THIS 
unique digital darkroom timer. In this 
issue we will complete the article, pre- 
senting the remaining construction de- 
tails and final setup, test, and operating 
steps. 

As stated, the timer's internal capacity 
is 8 digits. To alert you that more than 4 

digits have been entered, the output of 
IC16 -10, which is high if any digit is 
present, is combined with D5 in IC16 and 
used to unshort LED 3 (allowing it to 
light) if any digit is present in the D5 
position. 

In the minutes /seconds range, 41 must 
be subtracted each time a whole number 
of minutes (2:00, 5:00, etc.) is displayed. 
The zero -zero detector output, IC14 -1, 
goes high if a zero is present in both D8 
and D9 positions. Pin 11 of IC4 is low 
when a zero is detected. Recalling that 
D8 goes high before D9 does, IC15 -4 will 
be high during D8 if a zero is present. 
Latch IC15 -d remembers this high and 
enables IC14 -6, the J input to a flip -flop. 
If the zero is also present during D9, 
IC15 -3 will go high and clock IC14. This 
makes IC14 -1 go high and enables IC8- 
13, which changes the normal -, delay, 
blank and 1 sequence to the required -, 
delay, 4 and 1 sequence. Latches IC14 -a 
and IC15 -b and d are reset each time 
IC6 -3 is high. 

Counter ICI divides the 60 -Hz square - 
wave generated on the power supply 

BUILD 

° Digital 
Timer for 

Your Darkroom 

START/STOP 

The ideal timer for today's darkroom. This one 
counts down in your choice of minutes and 

seconds, or seconds only. 

board by 6 to produce 10 Hz. The PAUSE 

switch halts timer operation by ground- 
ing the base of Q1 and the clock pulses 
into ICI. 

On the power supply board, Fig. 4, a 
555 IC is connected as an astable oscilla- 
tor to generate the audio tone when gated 
on by the signal at input K. The tone's 
frequency is inversely proportional to R6, 
R7 and C2. 

The relay directly switches the line 
voltage to the low -power safelight outlet 
when de- energized, and indirectly switch- 
es line voltage via the triac to the high - 
power enlarger outlet when energized. 
The maximum load that can be connected 
to the enlarger outlet is determined solely 
by the triac rating. Heavier safelight 
loads can be driven by adding a second 
triac as shown in the Fig. 4 inset. 

Transistor Q1 amplifies the half -wave 
rectified 60 -Hz signal applied to its base 
and converts it to an approximate square - 
wave. 

Assembling the timer 
Start assembly with the power supply. 

The board will accomodate speakers up to 
21/2 inches in diameter, but will be sup- 
plied with mounting holes for a 2 -inch 
speaker. If using a larger speaker, drill 
one No. 28 hole (hole S in Fig. 9) such 
that the part of the hole closest to the 
speaker center is just tangent to the diam- 
eter of the speaker. Solder all small 

RAYMOND G. KOSTANTY 

components into their appropriate loca- 
tions. If using a 309K as IC1, fasten it 
with two No. 6 -32 X 1/2 screws with the 
head of one of them in firm contact with 
the foil which serves as the connection to 
the case of ICI, and install R1 and R2. 
Clip leads 1 and 2 to about Vs inch. Resis- 
tors R1 and R2 are not used when a 340 -8 
is used as IC 1. 

If the timer is to be used on 60 -Hz 
power, do not use D2 or D3, but instead 
solder a jumper in the D2 position. (For 
50 -Hz operation, use a transformer with a 
50 -Hz or 50 to 60 -Hz primary, and use 
D2 and D3, which will change the output 
of Q1 to 100 Hz. On the main board, cut 
the connection from ICl -1 to IC1 -6, and 
jumper ICI -1 to IC1 -13 to change ICI to 
a decade divider to give the required 10- 

Hz output.) Mount the transformer with 
two No. 6 -32 X '/g screws, again with the 
heads on the foil side. Solder the trans- 
former, relay and IC2 in place. The IC 
may be soldered without a socket. The 
triac doesn't need a heat sink for loads up 
to 150 watts, and is supported by its leads. 
For loads between 150 and 600 watts, 
mount the triac on a heat sink whose ther- 
mal resistance doesn't exceed 3 °C -per- 
watt. In each of the three speaker holes, 
install a 6 -32 X '/a screw, heads on the 
foil side, and fasten one nut firmly to each 
screw. If the holes were properly drilled, 
the speaker should be able to rest on the 
nuts just installed. Install one additional 
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FIG. 4 (above)- POWER- SUPPLY CIRCUIT also 
contains the audio circuit that develops 1- 
second pulses. 

FIG. 5 (left)- COMPONENTS SIDE of the main 
circuit board. Note the size marked. 

FIG. 6 (bottom left) -FOIL PATTERN on the 
other side of the two -sided board. 

nut on each screw to secure the speaker 
and solder the two speaker connections to 
their pads. Refer to Fig. 11 for details. 
Set the board aside. 

Continue with the main board. Sockets 
are highly recommended for all IC's, and 
imperative for the calculator IC. The 
displays are installed in Molex Soldercon 
sockets. When using these sockets, do not 
press them directly against the board 
unless you are sure that they will not 
short to foil patterns running between 
them. All pushbuttons, rocker switches, 
LED's and displays go on one side, and 
the remaining parts and jumpers on the 
other. Mount components in this se- 
quence: resistors, diodes, transistors, 
jumpers, capacitors and ICI -16's sockets. 
On the other side, mount the display's 
sockets and the three LED's. The LED's 
mentioned in the parts list were selected 
for their small diameter, .085 inch, and 
pleasing appearance. Their lead length, 
however, is only 0.25 inch. To raise the 
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POWER SUPPLY PARTS LIST 

All resistors' /. watt, 10% 
R1, R8 -220 ohms 
R2 -91 ohms 
R3- 100,000 ohms 
R4, R5 -6800 ohms 
R6, R7- 47,000 ohms 
C1 -220 µF, 35 volts, electrolytic 
C2 -.01 µF 
Q1- 2N222, RS -2031 (Radio Shack) or 

any NPN silicon transistor with a beta 
between 50 and 150 

02- 200 -volt, 10 -amp triac. Sylvania ECG 
5633 or equal 

Q3- Optional, same as Q2. See text. 
IC1 -309K or 340 -8 voltage regulator 
IC2 -555 timer 
D1, D4- 7- 1N4001, Radio Shack 276- 

1101 or any 25 -volt, 1 -amp silicon diode 
D2, D3- Silicon diode, see text. 
RY1- Relay, SPDT contacts, 12 -VDC coil. 

Guardian 1345-1C-12D, Essex 64 -902 
or Cornell -Dubilier 603 -12V 

T1- Transformer, 120 volts to 12.6 volts, 
300 mA. Radio Shack 273 -1385 or 
equal 

Miscellaneous- Speaker, 3 -16 ohms, 
2 -21/2 inches. Power cord, 8 feet, No. 
18, 3 conductors. Strain relief. 

tip of the LED's to the same height above 
the board as the 7- segment displays (0.6 
inch), solder solid -wire extensions to the 
LED leads or use larger LED's. Finish by 
installing the switches. Do not install the 
IC's or displays at this time. Set the board 
aside. 

The case can be easily made as shown 
in Figs. 10 and 11, or purchased ready -to- 
use. Strip about 18 inches of outer jacket 
from the line cord and install the cord 
through the side of the case with a strain 

J ON POWER 
SUPPLY BOARD TO S4 

-Ri 

7" 

FIG. 7 -THE POWER SUPPLY CIRCUIT BOARD is single -sided. Again, be sure to note the dimension 

across the top as this board is not drawn actual size. 

relief. The duplex outlet will have 2 

silvery screws in a silvery metal strip on 

its cold side, and a brass -colored metal 
strip with either 2 silver or 2 brass - 
colored screws on the hot side. Break the 
thin brass strip connecting the 2 screws 
on the hot side to isolate them from each 
other. Leave the 2 screws on the cold side 
in common with each other. Shorten the 
green and white leads on the line cord 
from 18 to 6 inches. Connect the green 
wire to the green screw on the outlet, and 
the white wire to one of the cold screws. 
Connect one end of the remaining 12 

inches of white wire to the other cold 
screw, and the other end to one side of 
Ti's primary (hole B in Fig. 9). Connect 

TO S6 

one end of an 18 -inch wire to each of the 
remaining holes on the power supply 
board. The wires to holes A and C should 
be No. 18 gauge. The remaining ones can 
be No. 24 or 26. Temporarily connect the 
wire from hole A to the black wire in the 
line cord. Interconnecting wires should 
be stranded. 

Attach the board to the rear half of the 
case as shown in Fig. 11. Mount it so the 
transformer is toward the bottom of the 
case (when mounted on a wall). The 
outlets can be on either the right or left 
side to suit your darkroom's layout. Con- 
nect the No. 18 wire from the triac (hole 
C on the power supply board) to one of 
the unused hot screws on the outlet sock- 
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FIG. 8 -PARTS PLACEMENT ON THE MAIN CIRCUIT BOARD. Note that the keyboard mounts directly 
to this board too. As indicated, jumpers connect this board to the power supply board. 
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VD -1 by Ramsey 

VIDEO 
MODULATORS 

If you are into VTR's, TV games, home computers and TV 

modulator must be used to feed modulated RF to 

ATARI model CA- 010410 

SUP "R" MOD II, cables and switch included 

RF -1 RF modulator 

MODEL E & P 

RFVM -1 sold by Vamp and Ouest Electronics 

FRED BLECHMAN K6UGT 

IN THE LAST TWO YEARS FOUR "NEW" ELECTRONIC PRODUCTS 

have been introduced into the consumer marketplace -video 
games, video cassette recorders, video cameras and home 
computers. While these products have been available in some 
form for several years, their design finally became practical 
enough for consumer acceptance. Coincidentally, each product 
uses a video display for its output. A TV screen is essential for 
playing a video game or watching a video recorder, and most 
home computers use a video display for the readout, although 
printers can also be used. Video cameras, long used for closed - 
circuit security and surveillance systems, are growing in popu- 
larity now that video cassette recorders are available for making 
home movies, and, of course, cameras also use a video display. 

Two basic methods make the video signal visible on a picture 
tube. The most efficient method is to feed the video output of a 
game, camera, video recorder or computer directly into the 
video amplifier of a video monitor or TV set. Since most TV sets 
require rewiring to provide direct access to the video amplifier 
(and those with a hot chassis can create a dangerous shock 
hazard), video monitors have generally been used. However, 
when home video games became popular, it was obvious that the 
public would not care to buy a special monitor to play the games. 
Therefore, an old video camera technique was revived- generat- 
ing an RF signal on an unused TV channel and modulating it 
with the video signal! By connecting the modulated RF carrier 
to the antenna terminals of a standard TV set, you could watch 
the game by simply tuning to the unused channel. 

In the beginning, video game manufacturers, to avoid inter- 
fering with VHF signals, created carriers in the high UHF band. 
Shielding problems, signal instability with temperature varia- 
tion and other design considerations caused the shift to VHF 
carriers modulated by the video signal. Several million video 
games were sold (some for as little as $25) complete with built - 
in video -modulated RF oscillators. The Federal Communica- 
tions Commission (FCC) then cracked down on the manufac- 
turers, requiring them to test units to rigorous specifications 
before type approval was issued, in order to try minimizing the 
spurious radiations being generated to neighboring TV sets -or 
even to other sets in the home! 

With technological advances taking place in the game field, 
microprocessors and dedicated integrated circuits (IC's) be- 
came commonplace among experimenters. Home computers 
suddenly blossomed from garage and basement labs to full - 
blown manufacturing plants. Experimenters and hobbyists 
found an increasing need for some means to couple the video 
output of their devices to a display. Video monitors have 
remained a low -production item and are therefore high -priced. 
TV set manufacturers have not recognized the sales advantage 
of adding a switch and jack to existing designs to allow direct 
video input. Therefore, there has been a steadily increasing 
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LAST MONTH WE INTRODUCED THIS 
unique digital darkroom timer. In this 
issue we will complete the article, pre- 
senting the remaining construction de- 
tails and final setup, test, and operating 
steps. 

As stated, the timer's internal capacity 
is 8 digits. To alert you that more than 4 
digits have been entered, the output of 
IC16 -10, which is high if any digit is 

present, is combined with D5 in IC16 and 
used to unshort LED 3 (allowing it to 
light) if any digit is present in the D5 
position. 

In the minutes /seconds range, 41 must 
be subtracted each time a whole number 
of minutes (2:00, 5:00, etc.) is displayed. 
The zero -zero detector output, IC14 -1, 
goes high if a zero is present in both D8 
and D9 positions. Pin 11 of IC4 is low 
when a zero is detected. Recalling that 
D8 goes high before D9 does, IC 15 -4 will 
be high during D8 if a zero is present. 
Latch IC15 -d remembers this high and 
enables IC14 -6, the J input to a flip -flop. 
If the zero is also present during D9, 
IC15 -3 will go high and clock IC14. This 
makes IC14 -1 go high and enables IC8- 
13, which changes the normal -, delay, 
blank and 1 sequence to the required -, 
delay, 4 and 1 sequence. Latches IC 14 -a 
and IC15 -b and d are reset each time 
IC6 -3 is high. 

Counter IC1 divides the 60 -Hz square - 
wave generated on the power supply 

BUILD 

Digital ! - Timertor 
Hour Darkroom 

The ideal timer for today's darkroom. This one 
counts down in your choice of minutes and 

seconds, or seconds only. 

board by 6 to produce 10 Hz. The PAUSE 

switch halts timer operation by ground- 
ing the base of QI and the clock pulses 
into IC1. 

On the power supply board, Fig. 4, a 
555 IC is connected as an astable oscilla- 
tor to generate the audio tone when gated 
on by the signal at input K. The tone's 
frequency is inversely proportional to R6, 
R7 and C2. 

The relay directly switches the line 
voltage to the low -power safelight outlet 
when de- energized, and indirectly switch- 
es line voltage via the triac to the high - 
power enlarger outlet when energized. 
The maximum load that can be connected 
to the enlarger outlet is determined solely 
by the triac rating. Heavier safelight 
loads can be driven by adding a second 
triac as shown in the Fig. 4 inset. 

Transistor Q1 amplifies the half -wave 
rectified 60 -Hz signal applied to its base 
and converts it to an approximate square - 
wave. 

Assembling the timer 
Start assembly with the power supply. 

The board will accomodate speakers up to 
2'/2 inches in diameter, but will be sup- 
plied with mounting holes for a 2 -inch 
speaker. If using a larger speaker, drill 
one No. 28 hole (hole S in Fig. 9) such 
that the part of the hole closest to the 
speaker center is just tangent to the diam- 
eter of the speaker. Solder all small 

RAYMOND G. KOSTANTY 

components into their appropriate loca- 
tions. If using a 309K as IC1, fasten it 
with two No. 6 -32 X '/e screws with the 
head of one of them in firm contact with 
the foil which serves as the connection to 
the case of IC1, and install R1 and R2. 
Clip leads 1 and 2 to about 'A inch. Resis- 
tors R1 and R2 are not used when a 340 -8 
is used as IC1. 

If the timer is to be used on 60 -Hz 
power, do not use D2 or D3, but instead 
solder a jumper in the D2 position. (For 
50 -Hz operation, use a transformer with a 
50 -Hz or 50 to 60 -Hz primary, and use 
D2 and D3, which will change the output 
of Q1 to 100 Hz. On the main board, cut 
the connection from IC1 -1 to IC1 -6, and 
jumper ICI -1 to IC1 -13 to change IC1 to 
a decade divider to give the required 10- 
Hz output.) Mount the transformer with 
two No. 6 -32 X '/e screws, again with the 
heads on the foil side. Solder the trans- 
former, relay and IC2 in place. The IC 
may be soldered without a socket. The 
triac doesn't need a heat sink for loads up 
to 150 watts, and is supported by its leads. 
For loads between 150 and 600 watts, 
mount the triac on a heat sink whose ther- 
mal resistance doesn't exceed 3 °C -per- 
watt. In each of the three speaker holes, 
install a 6 -32 X '/e screw, heads on the 
foil side, and fasten one nut firmly to each 
screw. If the holes were properly drilled, 
the speaker should be able to rest on the 
nuts just installed. Install one additional 
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FIG. 4 (above)- POWER- SUPPLY CIRCUIT also 
contains the audio circuit that develops 1- 
second pulses. 

FIG. 5 (left)- COMPONENTS SIDE of the main 
circuit board. Note the size marked. 

FIG. ti (bottom left) -FOIL PATTERN on the 
other side of the two -sided board. 

nut on each screw to secure the speaker 
and solder the two speaker connections to 
their pads. Refer to Fig. 11 for details. 
Set the board aside. 

Continue with the main board. Sockets 
are highly recommended for all IC's, and 
imperative for the calculator IC. The 
displays are installed in Molex Soldercon 
sockets. When using these sockets, do not 
press them directly against the board 
unless you are sure that they will not 
short to foil patterns running between 
them. All pushbuttons, rocker switches, 
LED's and displays go on one side, and 
the remaining parts and jumpers on the 
other. Mount components in this se- 
quence: resistors, diodes, transistors, 
jumpers, capacitors and IC1 -16's sockets. 
On the other side, mount the display's 
sockets and the three LED's. The LED's 
mentioned in the parts list were selected 
for their small diameter, .085 inch, and 
pleasing appearance. Their lead length, 
however, is only 0.25 inch. To raise the 
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POWER SUPPLY PARTS LIST 

All resistors '/. watt, 10% 
R1, R8 -220 ohms 
R2 -91 ohms 
R3- 100,000 ohms 
R4, R5 -6800 ohms 
R6, R7- 47,000 ohms 
C1 -220 AP, 35 volts, electrolytic 
C2 -.01 µF 
Q1- 2N222, RS -2031 (Radio Shack) or 

any NPN silicon transistor with a beta 
between 50 and 150 

02- 200 -volt, 10 -amp triac. Sylvania ECG 
5633 or equal 

Q3- Optional, same as Q2. See text. 
ICI -309K or 340 -8 voltage regulator 
IC2 -555 timer 
D1, D4- 7- 1N4001, Radio Shack 276- 

1101 or any 25 -volt, 1 -amp silicon diode 
D2, D3- Silicon diode, see text. 
RY1- Relay, SPDT contacts, 12 -VDC coil. 

Guardian 1345- 1C -12D, Essex 64 -902 
or Cornell -Dubilier 603 -12V 

T1- Transformer, 120 volts to 12.6 volts, 
300 mA. Radio Shack 273 -1385 or 
equal 

Miscellaneous- Speaker, 3 -16 ohms, 
2 -21/2 inches. Power cord, 8 feet, No. 
18, 3 conductors. Strain relief. 

tip of the LED's to the same height above 
the board as the 7- segment displays (0.6 
inch), solder solid -wire extensions to the 
LED leads or use larger LED's. Finish by 
installing the switches. Do not install the 
IC's or displays at this time. Set the board 
aside. 

The case can be easily made as shown 
in Figs. 10 and 11, or purchased ready -to- 
use. Strip about 18 inches of outer jacket 
from the line cord and install the cord 
through the side of the case with a strain 

J ON POWER 
SUPPLY BOARD TO S4 

7" 

FIG. 7 -THE POWER SUPPLY CIRCUIT BOARD is single -sided. Again, be sure to note the dimension 
across the top as this board is not drawn actual size. 

relief. The duplex outlet will have 2 

silvery screws in a silvery metal strip on 
its cold side, and a brass -colored metal 
strip with either 2 silver or 2 brass - 
colored screws on the hot side. Break the 
thin brass strip connecting the 2 screws 
on the hot side to isolate them from each 
other. Leave the 2 screws on the cold side 
in common with each other. Shorten the 
green and white leads on the line cord 
from 18 to 6 inches. Connect the green 
wire to the green screw on the outlet, and 
the white wire to one of the cold screws. 
Connect one end of the remaining 12 

inches of white wire to the other cold 
screw, and the other end to one side of 
Ti's primary (hole B in Fig. 9). Connect 

TO S6 

1 1 N C) if U U U 
i i i 

1 

ICi 

-C6-' 

lC6 

C7 

one end of an 18 -inch wire to each of the 
remaining holes on the power supply 
board. The wires to holes A and C should 
be No. 18 gauge. The remaining ones can 
be No. 24 or 26. Temporarily connect the 
wire from hole A to the black wire in the 
line cord. Interconnecting wires should 
be stranded. 

Attach the board to the rear half of the 
case as shown in Fig. 11. Mount it so the 
transformer is toward the bottom of the 
case (when mounted on a wall). The 
outlets can be on either the right or left 
side to suit your darkroom's layout. Con- 
nect the No. 18 wire from the triac (hole 
C on the power supply board) to one of 
the unused hot screws on the outlet sock- 
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-R7- 

IC16 
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0 
T 

1 S3 ( S2 1 

1/47-J 
1 

' NOTE: HOLES A-A TO K -K ARE JUMPERED EITHER TO POWER SUPPLY BOARD OR TO CABINET -MOUNTED 
COMPONENTS. HOLES T-T TO Z -Z AREJUMPERED TO EACH OTHER ON REAR SIDE OF BOARD. 

FIG. 8 -PARTS PLACEMENT ON THE MAIN CIRCUIT BOARD. Note that the keyboard mounts directly 
to this board too. As indicated, jumpers connect this board to the power supply board. 
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RY1 
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audio FIG. 9 -PARTS PLACEMENT ON THE POWER- SUPPLY BOARD. Note that the speaker and 
circuit components are also placed on this board. 
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GROMMET 

1.2»aÑ o6 #6 
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oB 
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Bo 

oB 
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B-NO. 28 

3/8 

#6 

i 
1 
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Bo 
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I 

I 
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°ioid 
.34-.1 

I 

I-1.2- 
Bo I .34 

1/4" R 

13 01 

4.5 

REAR CASE HOLE GUIDE 

t FOLD 90° 

NOTES: 
1. ALL MEASUREMENTS IN INCHES 
2..050" 3003H10 ALUMINUM FRONT 
3..050" 3003H10 ALUMINUM REAR 

FIG. 10- FOLLOW THESE GUIDES FOR MAKING HOLES in both the front and rear panels of the case. 
Be sure to follow the listed dimensions accurately. 

et, and the wire from hole D to the 
remaining unused hot screw. Secure the 
duplex receptacle outlet to the case with a 
single 6 -32 X 3/8 screw in its center hole. 
Either scrape the paint from below the 
head of this screw or use a star washer 

under the head to cut through the paint 
and into bare metal. It is imperative that 
the head of this screw be in excellent elec- 
trical contact with the case for safety. 
Mount the phono -type jack used in con- 
junction with a foot switch as a remote 

START /STOP switch with two 4 -40 X 1/4 

screws. Make sure the ground terminal is 
in intimate contact with bare metal on the 
inside of the case. 

Verify that the clearance between the 
foil side of the board and the case is 
adequate, and plug a 1 5-watt lamp into 
the socket connected to hole D, the safe - 
light socket. Plug the line cord into the 
120 -volt power line. A steady tone should 
be heard and the lamp should light. 
Grounding IC2 -4 should turn the tone 
off. Measure +7.5 to +8.5 volts DC at 
hole E, and 30 to 70 percent of this volt- 
age at hole J. Vary R4 if outside the 30 to 
70 percent range. Ground hole H or I and 
verify that the lamp goes off. Move the 
lamp to the other outlet and verify that it 
lights when hole H or I are grounded. 

Interconnect the main and power sup- 
ply boards and the front panel switches 
and remote START /STOP jack as shown in 
Figs. 3 and 4. Remove the temporary 
connection between the line cord's black 
wire and Ti's primary, and make the 
permanent connections shown in Figs. 3 

or 4. Epoxy the red filter in place over the 
cutout in the panel for viewing the 
displays. This should be one of the very 
first things done when assembly initially 
starts. Connect main board to front panel 
as shown in Fig. 11. 

Testing 
With all the IC's and displays removed 

from the main board, power the unit. 
Verify that the AC power switch works, 
and that the FOCUS switch activates the 
relay. Verify that B+ is present on each 
of the IC's power pins as shown in the 
table in Fig. 3. Shut power off and install 
the calculator IC, the four readouts and 
IC2. The displays, when power is reap- 
plied, will usually show one, but occasion- 
ally two, zeroes in the right position(s). A 
decimal point will show if the TIME switch 
is in the SEC position, and a colon if in the 
M1:N /SEC position. The overflow LED and 
audio will be on. Enter El, p, p, nand 
verify that these digits show on the 
display. If odd characters appear, look for 
solder bridges near the display sockets, 
using a loupe of about 10 power. If none 
of the numbers appear on the display, 
check orientation of IC7 in its socket, the 
voltage at IC7 -15 and that IC7 -12 is at 
ground. If these tests pass, measure the 
voltage at IC7 pins 6, 7 and 8. The volt- 
age at these pins should be high only 
when a pushbutton is pressed or a switch 
inside IC8 or ICI is closed. If high at 
this time, either one of the pushbuttons is 
defective, or a solder splash exists some- 
where, probably near IC8 or ICI 1's sock- 
ets. After getting the correct results, turn 
the unit off and then on to clear the 
display. Enter ©, p, p, p and verify 
the display. Again, momentarily turn off 
the unit, then enter and verify the It 
entry. Turn the unit off and install the 
remaining IC's, being careful to minimize 
touching the leads to prevent static elec- 

I 
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FRONT HALF BENT FROM 14 X9 X.050 "STOCK 

REAR HALF BENT FROM 154 X6.1 X.050 "STOCK 

4 #31 HOLES, EACH 
1" IN FROM EDGE. 

REMOTE 
START/ 

STOP 
JACK 

OUTLETS 

RIGHT SIDE VIEW 
CABINET FRONT 

WIDTH =9.0" 

9.0" 

POWER SUPPLY 
PC BOARD 

TOP VIEW 
CABINET REAR 
HEIGHT -=6.1" 

FIG. 11 -CASE BENDING INSTRUCTIONS for the builder who wants to make his own case. The detail 
at the right shows how the speaker is positioned and mounted inside the case. 

PUSHBUTTON 
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B+ 

14 

10 

2.2 
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V44001 

1N4001 

1/44001 
2.2 
MEG 

OUTPUT 

11 

13 

FIG. 12- SIMPLE TEST CIRCUIT produces a 
single bounce -free output each time you push 
the switch. 

tricity damage. Before applying power to 
the unit, double check the orientation of 
the IC's. Apply power and verify that the 
AUDIO switch works. Enter any 5 digits. 
When the fifth one is entered, the over- 
flow LED should light. Clear the display 
using the CLEAR button (one zero will 
remain). With the TIME switch in the 
MIN /SEC position, enter any 2 digits and 
press the START button. 

About 0.5 second later, the relay will 
energize and the timing cycle will begin. 
Allow it to complete, and verify that the 
selected time reappears at completion. 
Enter 2 new numbers and reinitiate the 
cycle. Interrupt it with a single push of 
the PAUSE button. A second push should 
allow the cycle to continue. Interrupt it 
again, this time with the START /STOP 
button. The time last entered should 
reappear in the display. 

Enter ©, 0, Q (1 minute and 10 
seconds) and start the cycle. Verify that 
the display jumps from 1:00 to :59. 

Move the TIME switch to the SECONDS 
position, enter any number and verify 
operation. The flickering of the display in 
the SECONDS mode is normal. It occurs 
because during the computation period, 
the calculator IC blanks its segment and 
digit outputs until a valid final answer is 
produced. 

The audio signal produces one beep for 
each second selected on the minutes/ 

seconds range. In the seconds range, 
there may be one additional beep more 
than the number of whole seconds select- 
ed, depending upon the size of the frac- 
tional seconds entered. For example, an 
entry of 
entry of 
entry of 

a 
a 

will give 2 beeps, and an 
will give 3 beeps. An 
will give 2 solid beeps 

and maybe a half -hearted third one also, 
depending upon the speed of your partic- 
ular calculator IC and the position of its 
internal oscillator when you happened to 
start the cycle. 

Most discrepancies will be due to con- 
struction errors such as miswiring, bad 
soldering, etc., or defective IC's. I have 
had difficulties when using 4017's manu- 
factured by MITEL Semiconductor whose 
part identification prefix is SIL. Usually, 
one of the 10 outputs refuses to go high. 
If the failed output is unused, the IC is 
OK to use since usually the good outputs 
go high at the correct time. Integrated 
circuits IC6 and IC10 can be inter- 
changed as can be many other pairs of 
IC's. 

Several innocent -looking capacitors are 
vital to proper operation. Capacitor C3, if 
too small or open, will cause timing accu- 
racies to be off as much as 20% or cause 
the decrementing to look erratic, and 
make the unit sensitive to line transients. 
If line transients are suspected of causing 
large jumps in the display's contents, try 
increasing C3 to 0.1 µF, adding no more 
than 0.1 µF from the collector of Q1 on 
the power supply board to ground, and /or 
adding capacitance across the secondary 
or primary of T1. 

Capacitor C4, if too small or open, will 
cause difficulty in entering numbers, self - 
starting while entering numbers, or pre- 
mature ending of the timing cycle. Iff C6 
is too small, it could cause 41 to be 
subtracted at undesired times. 

Calculator IC's aren't designed for a 
10 -Hz counting rate. To make this unit 
operate reliably at this rate, ICI's internal 
clock was speeded up by reducing R21 to 
75K from the manufacturers' recom- 
mended 470K. My prototypes operated 

properly with three IC's manufactured at 
widely different times. If R21 is too 
small, the internal clock will harmlessly 
stop, while if too large, the timing 
interval on the SECONDS range will be 
about double the desired value. 

For difficult problems, wire the test 
circuit in Fig. 12, which produces a single 
bounce -free output each time the push- 
button is pressed. Break the connection 
between holes J and J, and connect the 
test circuit output to hole J on the main 
board. You can now single -step the timer 
through its sequences, remembering that 
6 pulses are required to produce a single 
output from ICI -5. 

When using a scope to look at the 
outputs of IC7 or most other points in the 
circuit, connect the scope's external trig- 
ger input to D1 (a convenient test point 
can be made by inserting a bare loop of 
wire in the holes adjacent to IC7 -10 and 
IC7 -11). Adjust the controls so trigger- 
ing is on the positive polarity. Connect 
the vertical input to D1 and adjust the 
horizontal gain and centering until D1 is 
high between the first and second vertical 
lines on the scope's graticule (assuming 
10 major divisions and 11 vertical lines). 
Move the vertical input to D9, IC7 -16. If 
the horizontal controls are properly set, 
the trace should be high between the 
ninth and tenth vertical lines. (If your 
scope's external trigger input is capaci- 
tively coupled, add a 100K resistor from 
D1 to ground.) As an example of using 
this setup, suppose that pressing the keys 
would not enter numbers in the display. 
Suspecting that either KP, KN or KO is 
always high or continuously being pulsed 
high, you scope these points. If you noted 
that KO was high between the fourth and 
fifth vertical lines, the D4 time slot, you 
should suspect everything associated with 
the Minus function (IC8 -10, IC8 -11 and 
the drive circuits to IC8 -12). Similarly, if 
41 isn't being subtracted at whole- minute 
intervals, enter the numbers ©, E] 
and make sure that IC4 -11 is low in the 
D8 and D9 time slots, IC15 -4 is high 
during the D8 time slot, IC15 -3 is high 
during the D9 time slot, IC15 -11 is high 
during the D8 and D9 time slots, etc. Ig- 
nore signals occurring during D1 to D4. 

Fasten the halves of the case to each 
other with four sheet metal screws. The 
timer is ready for use. 

Parts substitution 
Although the only custom parts are the 

cabinet and PC boards, several parts are 
difficult to obtain. For example, Datane- 
tics has a minimum billing of $25, and 
GI's Los Angeles -area distributors have 
minimums of $10. But since the calcula- 
tor IC is not a heavy- demand item, 
distributors don't stock it and are reluc- 
tant to order the necessary quantity from 
the factory. 

The remaining items should all be 
readily available from R -E's advertisers 

continued on page 60 
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VD -1 by Ramsey 

D)vL 

VIDEO 
MODULATORS 

If you are into VTR's, TV games, home computers and TV 
modulator must be used to feed modulated RF to 

ATARI model CA- 010410 

SUP "R" MOD II, cables and switch included 

MODEL E 8 P 

RF -1 RF modulator 

RFVM -1 sold by Vamp and Quest Electronics 

FRED BLECHMAN K6UGT 

IN THE LAST TWO YEARS FOUR "NEW" ELECTRONIC PRODUCTS 
have been introduced into the consumer marketplace -video 
games, video cassette recorders, video cameras and home 
computers. While these products have been available in some 
form for several years, their design finally became practical 
enough for consumer acceptance. Coincidentally, each product 
uses a video display for its output. A TV screen is essential for 
playing a video game or watching a video recorder, and most 
home computers use a video display for the readout, although 
printers can also be used. Video cameras, long used for closed - 
circuit security and surveillance systems, are growing in popu- 
larity now that video cassette recorders are available for making 
home movies, and, of course, cameras also use a video display. 

Two basic methods make the video signal visible on a picture 
tube. The most efficient method is to feed the video output of a 
game, camera, video recorder or computer directly into the 
video amplifier of a video monitor or TV set. Since most TV sets 
require rewiring to provide direct access to the video amplifier 
(and those with a hot chassis can create a dangerous shock 
hazard), video monitors have generally been used. However, 
when home video games became popular, it was obvious that the 
public would not care to buy a special monitor to play the games. 
Therefore, an old video camera technique was revived- generat- 
ing an RF signal on an unused TV channel and modulating it 
with the video signal! By connecting the modulated RF carrier 
to the antenna terminals of a standard TV set, you could watch 
the game by simply tuning to the unused channel. 

In the beginning, video game manufacturers, to avoid inter- 
fering with VHF signals, created carriers in the high UHF band. 
Shielding problems, signal instability with temperature varia- 
tion and other design considerations caused the shift to VHF 
carriers modulated by the video signal. Several million video 
games were sold (some for as little as $25) complete with built - 
in video -modulated RF oscillators. The Federal Communica- 
tions Commission (FCC) then cracked down on the manufac- 
turers, requiring them to test units to rigorous specifications 
before type approval was issued, in order to try minimizing the 
spurious radiations being generated to neighboring TV sets -or 
even to other sets in the home! 

With technological advances taking place in the game field, 
microprocessors and dedicated integrated circuits (IC's) be- 
came commonplace among experimenters. Home computers 
suddenly blossomed from garage and basement labs to full - 
blown manufacturing plants. Experimenters and hobbyists 
found an increasing need for some means to couple the video 
output of their devices to a display. Video monitors have 
remained a low- production item and are therefore high -priced. 
TV set manufacturers have not recognized the sales advantage 
of adding a switch and jack to existing designs to allow direct 
video input. Therefore, there has been a steadily increasing 
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turn your TV into 
a video monitor 
cameras in security and surveillance systems, a video 
TV set used as monitor. Here's what modulators are about. 

market for a separate video -modulated VHF oscillator that 
allows the owner of a video game, camera, recorder or home 
computer to use the device with a standard TV set. 

These VHF oscillators have many different names: RF modu- 
lator, VHF modulator, RF oscillator, video -to-TV interface, 
video -to -RF modulator, etc., but in this article we will use the 
general term of "video modulator," even though this is techni- 
cally incorrect. (The device is not modulating the video -it is 

being modulated by the video!) Some manufacturers have 
sensed the need for this device among hobbyists and experi- 
menters, and the Comparison Chart shows 14 video modulator 
sources. Many of these devices (and maybe others) are available 
at computer shops. 

Figure 1 shows a simplified block diagram for a typical video 

MIN AMPLITUDE (WHITE) 

MAX WHITE LEVEL i 
BLACK LEVEL - 
SYNC LEVEL VIDEO 

SIGNAL 

SYNC 
PULSE 

VHF 
OSCILLATOR 

MIXER 
7511 

CARRIER 
SIGNALI 

IIIIYIIIIIII 

Íiÿ 

NEGATIVE 
MODULATED 

CARRIER 

MAX 
AMPLITUDE 

(SYNC) 

SWITCH ! 
OR 

BALUN 30011 

FIG. 1 -BLOCK DIAGRAM OF VIDEO MODULATOR. 

BLACK 
-(BLANKING) 

LEVEL 

TV 

O 0 
UNMODIFIED 

BLACK & WHITE 
OR COLOR TV 

SET ON UNUSED 
CHANNEL 

modulator. The video signal from the camera, computer, record- 
er or game should be the standard NTSC (National Television 
System Committee) format used in the United States, Japan, 
Canada and Mexico. This means that the picture carrier is 

modulated so a decrease in scene brightness causes an increase 
in output power. This is known as negative modulation polarity. 
With negative modulation polarity, the picture content may 
vary the transmitter output power from 15% for white level to 
75% for black at the blanking level. The horizontal sync pulse 
rides atop the blanking pulse -extending into the blacker -than- 
black level at 100 %. The tunable VHF oscillator generates a 

sinewave on a locally unused TV channel; this sinewave signal 
becomes the carrier. In the mixer, the video signal amplitude - 
modulates the VHF carrier with negative modulation polarity. 
This modulated VHF carrier connects to the antenna terminals 

TV -1 video to TV interface 
PXV -2A Pixe- Verter 

PXP -4500 Pixe -Plexer from ATV Research 

Model 1 -7 RF modulator E & P video modulator 

VIDEO CUBE 5500 -R from Delta Electronics 
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COMPARISON CHART - VIDEO MODULATORS 
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ADVANCED COMPUTER PRODUCTS 
P.O. BOX 17329 
IRVINE, CA 92713 

ADVANCED VIDEO PRODUCTS 
5835 HERMA 
SAN JOSE, CA 95123 

ATV RESEARCH 
13TH AND BROADWAY 
DAKOTA CITY, NE 68731 

CALIFORNIA INDUSTRIAL 
P.O. BOX 3097K 
TORRANCE, CA 90503 

DELTA ELECTRONICS 
7 OAKLAND ST. 
AMESBURY, MA 01913 

ELECTRONIC SYSTEMS 
P.O. BOX 212 
BURLINGAME,CA 94010 

FORMULA INTERNATIONAL, INC. 
12603 CRENSHAW BLVD. 
HAWTHORNE, CA 90250 

BILLGODBOUTELECTRONICS 
OAKLAND AIRPORT 
CA 94614 

PUTER PRODUCTS JADE 
5351 WEST 144TH S W 

LAWNOALE, CA 90260 

M& R ENTERPRISES 
P.O. BOX 61011 
SUNNYVALE, CA 94088 

QUEST ELECTRONICS 
P.O. BOX 4430E P.O. 

SANTA CLARA, CA 95054 

RAMSEY ELECTRONICS 
P.O. BOX 4072 
ROCHESTER, NY 14610 

UHF ASSOCIATES 
P.O. BOX 24 
JENNER, CA 95450 
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SHIPPING: 5% + $.50 INSUR. 
CAL. RES. ADD 6% TAX. 
OUTPUT INVERTED. 
SEE TEXT. 

SHIPPING: C.O.D. CHARGE. 
CAL. RES. ADD 6% TAX. 
TUNING WAND INCLUDED. 

SHIPPING: POSTPAID. NEGATIVE 
SUPPLY VOLTAGE REQUIRED. 

AU0 OrINCLUDEDAIO 

SHIPPING: $1 FOR ORDERS 
UNDER $15. CAL. RES. ADD 6% TAX. 
WILL OPERATE ON PEN CELL. 

15 FT. 
COAX & RF CONNECTOR 

SHIPPING: POSTPAID. 
MASS. RES. ADD SALES TAX. 
MUST BE TAILORED TO 
CIRCUIT - SEE TEXT. 

SHIPPING: POSTPAID WHEN 
PAYMENT SENT WITH ORDER. 
CAL. RES. ADD 6h %TAX. 
PC BOARD ALONE: $7.60. 

SHIPPING: 10% OUTSIDE CAL. 
MAN. ORD.ADOTAX 6% 

IN. O. MRDER: $110. 

OUTPUT INVERTED - SEE TEXT. 

SHIPPING: $.50. 
CAL. RES. ADD 6% TAX. 
OUTPUT INVERTED - SEE TEXT. 

SHIPPING: $1.25. 
ADD 

(MADE BY UHF F ASSOCIATES) 
SMALLEST UNIT. 
COAX INCLUDED. 

SHIPPING: $1. 
CAL. RES. ADD 6% TAX. 
TV SWITCH & COAX INCLUDED. 

SHIPPING: POSTPAID. CAL. RES. 
ADD 6% TAX. SEE JADE MODEL 

FOR TEXT. COAX INCLUDED. 

SHIPPING: POSTPAID. CAL. RES. ADD 

FOR 
T.MOUNPNGHAR 

FOR TEXT. MOUNTING HARDWARE, 
COAX & CONNECTOR INCLUDED. 

SHIPPING: $.15 FOR 

ORDERS UNDER 
N.Y. RES. ADDD TA X. 
LEAST EXPENSIVE KIT. 

® AUDIO INCLUDED. 

VAMP, INC. 
P.O. BOX 29315 
LOS ANGELES, CA 90029 

RFVM -1 
RF -TO- 
VIDEO 
MODU- 
LATOR 

8.95 - JJJJJ 5 Y N N 05 .8 GE E F 4.5 3.3 2.0 E Y Y Y 

SHIPPING: $1 FOR ORDERS 
UNDER $15. 
CAL. RES. ADD 6%TAX. 
MOUNTING HARDWARE, 
COAX & CONNECTOR 
INCLUDED. 

NOTES: E = EXCELLENT G = GOOD F = FAIR P = POOR Y = YES N = NO `E &P STAMPED ON CASE IS ONLY IDENTIFICATION 
1 RCA PHONO JACK. ® NOT TESTED - SEE TEXT. 0 UNIT WILL NOT WORK WITH NTSC VIDEO - SEE TEXT. ® VARIES WITH INTERFACE CIRCUIT. 
5 F -59 CONNECTOR SUPPLIED. n INFORMATION NOT AVAILABLE. WRITE COMPANY FOR SPECIFICATIONS, PRICE AND AVAILABILITY. 
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of a standard black -and -white or color TV set. When the TV set 
is tuned to the VHF carrier frequency, the information 
contained on the video signal is displayed conventionally. For 
most units tested, a TV antenna switch or a balun transformer 
(75 ohms to 300 ohms) is needed for connection to the TV 
antenna terminals. 

Evaluating the modulators 
Bob Buckner, an electronics consultant, built all the kit units 

reported on, and did the majority of the data compilation. He 
and I did the comparative testing together. Gene Hill, co -owner 
of UHF Associates, provided most of the units for building and 
testing, with the understanding that the "chips fall where they 
may" in the evaluations. (As it turned out, the two UHF Asso- 
ciates units were outstanding, and the reader will have to take 
my word that my objectivity was not influenced by the coopera- 
tion of UHF Associates!) 

Twelve different video modulator designs were examined for 
this article, although some were available from more than one 
source. Each design was different in circuitry, layout and 
components, although some similarities existed. Two sources 
distribute the E & P unit: Formula International, Inc., and 
Godbout Electronics. Although this was the least expensive 
assembled unit, it appears to be wired for a positive -sync, video 
input signal, since we could not receive anything except a nega- 
tive picture that would not synchronize with the TV. Inverting 
the input video signal with a properly biased transistor circuit 
would probably allow this unit to be used with a standard TV 
set. However, this was not tried. 

Figure 2 shows the schematic of the UHF Associates model 
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FIG.2 -UHF ASSOCIATES MODEL TV -1 schematic diagram. 
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TV -I modulator, distributed by Jade Computer Products and 
Quest. The VHF frequency is generated by a tuned Hartley 
oscillator circuit. Resistors R2, R3 and R4 bias the transistor, 
with tapped printed- circuit inductor L1 and trimmer capacitor 
C1 forming the tank circuit. Adjusting C1 determines the 
frequency. Capacitor C2 provides positive feedback from the 
tank circuit to the emitter at Q1. Capacitor C4 provides an RF 
ground for the base of QI. Bypass capacitor C5, together with 
resistor R1, filters the radio frequencies generated in the tank 
circuit to prevent radiation from the power- supply lines. 

The video signal enters the parallel combination of resistors 
R5 and R6; this combination closely matches the 75 -ohm 
impedance of most video cables. Resistor R6 is a small screw- 
driver- adjusted potentiometer that is used to control the video 
input level to mixer diodes D1 and D2. These diodes are oper- 
ated in their nonlinear region to mix the video signal with the 
VHF carrier. With no video input, the VHF carrier, which is 
loosely coupled to the mixer by capacitor C3, passes through D1 
to voltage divider R7 -R8. The output impedance is 75 ohms, to 
match standard video coaxial cable. As the video signal leaves 
video level control R6, it encounters the ferrite bead; this bead 

blocks any RF on the video -input line, yet passes the video 
signal on to diodes D1 and D2. This video signal effectively 
biases the diodes, allowing them to conduct or block the carrier 
signal, thus modulating the carrier. For example, as the video 
signal amplitude goes positive, D2 is forward -biased toward 
ground, so the carrier amplitude is decreased. However, as the 
video signal goes negative, and grows even more negative to the 
sync level, D2 cuts off and the maximum carrier amplitude 
(minus the diode voltage drop) passes through DI to R7 -R8. 
Therefore, white -level video signals yield the lowest VHF carri- 
er output, and sync pulses are the highest, as shown in Fig. 1! 

Comparison chart 
The sources, prices and shipping information shown in the 

Comparison Chart were correct as of early March, 1978. The 
output channels and supply voltages are those specified in manu- 
facturer's literature. Some units might be tunable beyond the 
specified channels. The supply voltages are all positive, except 
for ATV's Pixe - Verter, which requires a negative voltage. The 
video input on those units designated in the chart with a "Y" 
(for "Yes ") consists of a small potentiometer, usually with a 
screwdriver slot for adjustment. Most units do not have video 
input or VHF output connectors, this being left up to the user's 
discretion to suit a particular application. Those units that do 
have connectors use standard RCA phono jacks, except for the 
Vamp unit, which has one F -59 -type RF connector supplied 
with the kit. 

The performance parameters were judged based on compari- 
sons with other units. The peak -to -peak video voltage was 
measured using an oscilloscope, with the "minimum" standard 
being that point below which the picture quality was noticeably 
affected. For those units with a listed voltage range, the test was 
conducted at the minimum voltage. 

Since a video modulator might be operated in or near a 
computer terminal, each modulator was used to display a color 
signal while near a Radio -Shack TRS -80 computer, and the 
interference from the computer was evaluated. In many cases, 
the interference was hardly noticeable, even though most units 
were unshielded and clip leads were used for making some 
connections. Probably if shielded wire and connectors are used 
and a metal enclosure is placed around each unit, the RF inter- 
ference from the computer would not be a problem. 

The most difficult judgment involved was that of picture 
quality using a black -and -white video camera and a color TV 
video signal. The camera was an FS II from Advanced Video, 
and all the negative- sync- output modulators provided good to 
excellent results, except for the Videocube. The Videocube 
requires special matching, depending on the mating circuits, and 
the results could probably be improved by further refinements. 

The color video source was the video output of an RCA 
SelectaVision video cassette recorder, and most units provided a 
surprisingly good picture. in some cases, jockeying of video 
input level and supply voltage was required; once tuned proper- 
ly, however, the color and contrast were good. Again, the excep- 
tions were the positive -sync units, which were unusable with a 
standard video signal. 

The test that really "separated the men from the boys" was 
when we tried to receive a video signal from a computer through 
the TV front end! The Radio Shack TRS -80 computer was used 
with each video modulator and displayed on a Midland model 
15 -023 12 -inch black -and -white TV set. The computer produces 
16 lines at 64 characters- per -line, and the results were compared 
with a direct video connection to the TRS -80 12 -inch black - 
and -white video monitor. Under no conditions in our tests could 
a video modulator duplicate the clarity that was obtained by this 
direct connection to the video monitor. This is not really surpris- 
ing when you consider that the effective video bandpass of even 
a good TV receiver is no more than 4.0 MHz, while the video 
monitor is rated at 5.5 -MHz maximum bandwidth. 

Next month we'll continue this discussion and then take a 

detailed look at the products of each manufacturer as listed in 

the comparison chart. R -E 
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Radio -Electronics 
Tests ReVox 

Model B -760 FM Tuner 
CIRCLE 102 ON FREE INFORMATION CARD 1 

LEN FELDMAN 
CONTRIBUTING HI -FI EDITOR 

ANYONE READING THE PUBLISHED SPECIFI- 
cations of the model B -760 stereo FM tuner 
manufactured by Studer ReVox America, Inc. 
(1819 Broadway, Nashville, TN 37203), and 
familiar with the new U.S. tuner measurement 
standards as adopted by the IHF and the 
IEEE, will immediately realize that the manu- 
facturer's specs are not written in accordance 
with the approved standards (as of this writ- 
ing). We realized that this would make it diffi- 
cult to compare published claims with actual 
measured performance, but we also felt that it 
was appropriate to measure this fine tuner in 
exactly the same way that we measure other 
tuners. This, as we came to learn, was particu- 
larly important in distortion measurements 
where 40 -kHz deviation signals resulted in one 
distortion reading, while full 75 -kHz deviation 
yielded another. 

The front panel of the model B -760 is shown 
in Fig. 1. The left side of the front panel 
contains a POWER on -off switch, with a super- 
imposed indicator light and phone jack just 
below. A switch immediately to the right of 
these controls is used for introducing optional 
Dolby noise reduction (our unit was not equip- 
ped with this extra circuit module), and a light 
above this switch illuminates when the Dolby 
unit is activated. The volume control just 
below is then used for varying the headphone 
output level. The selected- station frequency is 
displayed digitally above two meters (a signal- 
strength meter and a center -of- channel meter). 
Pushbuttons below the meters are used to store 
frequencies in the system's memory bank, 
introduce a station blank for any given memo- 
ry pushbutton, add or cancel a fixed 25 -kHz to 
the tuned -to frequency that is displayed and 
select manual tuning, which then permits you 
to use the conventional rotary tuning knob in 
the usual fashion. As you turn this knob, 
displayed frequencies move up or down in 50- 

2 

kHz increments. 
The 15 numbered pushbuttons to the right 

of the tuning knob are used to store favorite 
station frequencies. While in the manual 
mode, if you tune to a station that you wish to 
retain, just press the STORE IN MEMORY push- 
button and the numbered station selector 
pushbutton desired; from then on, pressing 
that particular numbered pushbutton instantly 
tunes to the selected frequency. 

To the right of the 15 memory buttons are a 
stereo indicator, a SEPARATION switch for max- 
imum or high -blend stereo reception and a 
MONO override pushbutton. A companion 
switch selects interstation muting or interster- 
eo muting (this switch allows only stereo 
signals to come through). A muting indicator 
light is located above this switch, while below 
is another pushbutton that overrides both 
forms of muting. 

Hidden secondary controls are located be- 
hind the upper bezel showing the trade name 
and model number; this bezel swings down to 
disclose the controls. Figure 2 shows the group 
of switches at the left of this area, including 
slide switches for selecting de- emphasis (75 or 

ON DOLBY FM 

1 

tRaue+cv iw.. 

50 As as well as 25 is if an optional Dolby unit 
is installed) and a MEMORY MODE switch. In 
the READ ONLY mode of this switch, new infor- 
mation cannot be programmed into the tuner 
(to prevent accidental cancellation of previous- 
ly stored frequencies), while in the READ 
WRITE mode, frequencies can be programmed 
into any of the 15 memory locations. Three 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
Usable Sensitivity (for 40 -kHz deviation, 46 -dB S /N): mono, 2.0 µV (11.2 dBf); stereo, 
20 µV (31.2 dBf). AM Suppression: 70 dB. Selectivity (referred to 300 -kHz separation 
and 40 -kHz deviation): 80 dB. Capture Ratio: 0.9 dB. IF Rejection: 110 dB. Image 
Rejection: 106 dB. Frequency Response: 30 Hz to 15 kHz, ± 1 dB. Harmonic Distor- 
tion (mono and stereo, L = R): 0.15%. S/N Ratio: 75 dB. Stereo Separation (40 -kHz 
deviation, 1 kHz): 42 dB. Subcarrier Suppression: 65 dB. Output Level: 1.16 V (400 
Hz). Power Requirements: 100, 120, 140, 200, 220 or 240 V, 50 to 60 Hz, 40 watts. 
Dimensions: 171/4 W X 5.94 H X 13% inches D. Weight: 26 lbs., 7 oz. Suggested 
Retail Price: $1145. 

3 

4 

5 

tiny rotary controls at the right (see Fig. 3) are 
used to adjust the stereo -only and interstation 
muting thresholds and to adjust output level 

from one of the tuner's sets of outputs. 
The left -hand side of the rear panel (shown 

in Fig. 4) contains vertical and horizontal 
scope -connection jacks for observing multi- 

path, fixed -level and variable -level output 
jacks and a DIN multipin connector. A voltage 
selector knob chooses the correct power -line 
operating voltage, and a separate line cord is 
provided to match either foreign or domestic 
power requirements. To the right of these 
controls is a receptacle that accepts a supplied 
300 -ohm plug to which a 300 -ohm transmis- 
sion line can be connected; next to this plug is a 
coaxial connector for a 75 -ohm transmission 
line from antenna to tuner. 

Circuit highlights and construction 
Figure 5 shows an internal view of the model 

B -760 tuner with the internal shields removed. 
The complexity of the layout is due to the fact 

I/:1 _ Í 4 I 

that it contains 65 IC's, 63 transistors, 2 diode 
matrices (91 diodes), 42 diodes, 19 varactor 
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(variable- capacitance) diodes and 3 bridge rec- 
tifiers. Of particular interest to those not 
familiar with a frequency -synthesized, digital 
readout tuner is the circuit design used for 
these functions. 

The electronic storage of station frequencies 
and their addresses is accomplished by a 16 -bit 
by 12 -bit CMOS random access memory 
(RAM). The stored information is retained in 
RAM as long as the unit remains connected to 
the power outlet, and in the event of a power 
failure, replaceable alkaline batteries (stored 
behind the tilt -down front bezel) can be used 
so there is no loss of information. Extremely 
low current consumption (less than 10 AA) 
makes storage in RAM possible for over a year 
from the battery supply. 

The front end of the tuner contains two 
broadband amplifying stages, followed by six 
tuned filters and a symmetrical push -pull mix- 
er stage. Eighteen dual -varicap diodes are used 
for tuning all tuned circuits including the local 
oscillator. The IF section is designed as a 
phase -linear toroid filter in a separate screened 
compartments and is completely passive. An 
IC- equipped broadband limiter features six 
amplifying stages. An automatic -gain control 
circuit allows the signal- strength meter to 
display input- signal values logarithmically, so 
that meaningful readings are possible from a 
few microvolts to more than 100 mV. The FM 
detector is a digital demodulator type that uses 
a line -demodulating principle. A phase- locked- 
loop circuit is used in the multiplex decoder 
section and, unlike most of these circuits, 
discrete parts were used for the phase -locked 
loop (not an IC). Interference frequencies 
above 53 kHz are suppressed through the use 
of a phase -linear 100 -kHz low -pass filter, a 
bandpass filter (23 kHz to 53 kHz) and sepa- 
rate 114 -kHz and 130 -kHz rejection filters 
plus a 19 -kHz pilot tone rejection filter. 

Lab measurements 
Table 1 summarizes our lab measurements, 

which were taken in accordance with IHF 
measurement standards; they therefore do not 
readily lend themselves to comparison with the 
manufacturer's currently published specifica- 
tions. The 50 -dB quieting value was exception- 
ally good in both mono and stereo, as were the 
ultimate signal -to -noise ratios obtained for a 
65 -dBf input signal at 100% modulation. Im- 
age, IF and spurious rejection measurements 
were limited by our test equipment, which can 
only read these figures up to 100 dB (hence, 
the " +" notation after each one). 

We encountered difficulties when we began 
to measure harmonic distortion at the three 
prescribed test frequencies in mono and stereo. 
As long as we used the DIN values of 40 -kHz 
deviation, distortion readings were quite low; 
but as deviation was increased to meet U.S. 
standards, the readings began to rise over the 
last few kHz of modulation. The distortion 
figures shown in parentheses are those ob- 
tained using ± 40-kHz modulation, while the 
higher figures are those obtained using ± 75- 
kHz modulation. Although the high- deviation 
results were not bad, they would have been 
much better if the design had been adjusted for 
U.S. modulation extremes. The significance of 
this difference is of little importance if you are 
listening to a station that carefully monitors its 
modulation depths, but, as most people know, 
many stations not only reach but sometimes 
even exceed the 100% modulation limits. It is 
common practice for many popular and rock 
music stations to use high compression levels 
(decreasing dynamic range) and, at the same 

6 

.- 

TABLE 1 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Studer /ReVox 

FM PERFORMANCE MEASUREMENTS 
SENSITIVITY, NOISE AND 
FREEDOM FROM INTERFERENCE 
IHF sensitivity, mono: (MV) (dBf) 
Sensitivity, stereo (µV) (dBf) 
50 -dB quieting signal, mono (µV) (dBf) 
50 -dB quieting signal, stereo (MV) (dBf) 
Maximum S/N ratio, mono (dB) 
Maximum S/N ratio, stereo (dB) 
Capture ratio (dB) 
AM suppression (dB) 
Image rejection (dB) 
IF rejection (dB) 
Spurious rejection (dB) 
Alternate channel selectivity (dB) 

FIDELITY AND DISTORTION 
MEASUREMENTS 
Frequency response, 50 Hz to 15 kHz (± dB) 
Harmonic distortion, 1 kHz, mono ( %) 

Harmonic distortion, 1 kHz, stereo ( %) 
Harmonic distortion, 100 Hz, mono ( %) 
Harmonic distortion, 100 Hz, stereo ( %) 

R -E 
Measurement 

2.0 (11.2) 
7.0 (22.1) 
2.1 (11.6) 

26.0 (33.5) 
84 
75 
0.9 
70 

100 + 
100+ 
100 + 

85 

1.0 
0.26 (0.14) 

0.28 (0.14) 
0.3 (0.15) 
0.4 (0.18) 

Harmonic distortion, 6 kHz, mono ( %) 0.20 (0.16) 

Harmonic distortion, 6 kHz, stereo ( %) 
Distortion at 50 -dB quieting, mono ( %) 
Distortion at 50 -dB quieting, stereo ( %) 

STEREO PERFORMANCE 
MEASUREMENTS 
Stereo threshold (MV) (dBf) 
Separation, 1 kHz (dB) 
Separation, 100 Hz (dB) 
Separation, 10 kHz (dB) 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (MV) (dBf) 
Dial calibration accuracy ( ± kHz at MHz) 

EVALUATION OF CONTROLS, 
DESIGN, CONSTRUCTION 
Control layout 
Ease of tuning 
Accuracy of meters or other tuning aids 
Usefulness of other controls 
Construction and internal layout 
Ease of servicing 
Evaluation of extra features, if any 

OVERALL FM PERFORMANCE RATING 

0.22 (0.16) 
2.8 
0.7 

7 -100 (22.1 -45.2) 
42 
40 
34 

4 -30 (17.2 -34.7) 
"Perfect" 

Model: B -780 

R -E 
Evaluation 
Very good 
Very good 
Excellent 
Excellent 
Superb 
Superb 
Superb 
Superb 
Superb 
Superb 
Superb 

Excellent 

Very good 
Fair, see text 

Good, 
see text 

Fair, see text 
Fair, see text 

Good, 
see text 

Very good, 
see text 

Fair 
Good 

Excellent 
Excellent 
Excellent 
Excellent 

Excellent 
Superb 

Excellent 
Superb 

Excellent 
Excellent 
Superb 

Very good 
Excellent 

Very good, 
see text 

J 
time, push modulation to the limit so that they 
will be the "loudest station on the dial" as you 
traverse the FM frequency band. 

Stereo separation was very good, and as 
claimed. Figure 6 is a scope photo showing a 
continuous plot of separation and frequency 

response (including 75 -12s de- emphasis). Verti- 
cal divisions in Fig. 6 are equal to 10 dB of 
amplitude difference. The frequency response 
of the desired channel (shown by the upper 
trace) was well within 1 dB of the prescribed 

curve from 30 Hz to 15 kHz. 
The variable muting and variable stereo- 

only threshold controls cover a wide range and 
enable users to take proper advantage of these 
features regardless of signal conditions in their 
areas. 

Summary 
An overall product analysis is given in Table 

2, together with our summary comments. 
As indicated, the sound quality was excel- 

lent, with background noise on strong -signal 
stations pushed so far down as to be inaudible 
both in mono and stereo. Construction details 
(not apparent in the photos) include totally 
modular design, chrome -plated shield plates 
and zinc castings for the front -panel side 
sections and light alloy profiles to complete the 
subdued -looking front panel and its hinged 
bezel. Rear -panel connections are recessed so 
that plugs never interfere with a back wall or 
surface against which the unit is to be 
mounted. 

Many of you may be familiar with ReVox's 
superb open -reel tape decks that, although 
they are often purchased for home use, are 
regarded generally to be of true professional 
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B -760 UPDATE 

After we completed our lab measure- 
ments, we advised the U. S. headquarters 
of Studer ReVox in Nashville of our find- 
ings regarding harmonic distortion read- 
ings when we applied full (U.S. standard) 
modulation to the prototype unit supplied 
to our lab. 

The company immediately sent a Telex 
to the European headquarters, and has 
since been advised that this early prototype 
was typical of detector bandwidth require- 
ments in Europe, where stations are often 
crowded even more closely together than in 
the U.S. Studer ReVox also reported that 
modifications incorporated in model B -760 
units being shipped to the U.S. have 
resulted in a lowering of the THD figures 
so that their present published specification 
will read 0.1% THD (for 40 -kHz modula- 
tion) as compared with 0.15% THD as first 
specified. Units presently in production are 
typically running 0.05% distortion for 40- 
kHz deviation and around 0.1% for a full 
± 75 kHz modulation, such as is practiced 
in the U.S. The manufacturers appreciated 
our bringing this matter to their attention, 
and we, in turn, thanked them for their 
prompt response and action. If their cur- 
rently reported distortion measurements 
prove to be the case with units now being 
shipped to the U.S. (and that would mean 
all units, since our measurements were 
conducted upon a first available proto- 
type), this would negate our only criticism 
of this excellent tuner. 

TABLE 2 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Studer /ReVox 

OVERALL PRODUCT ANALYSIS 
Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

31145 
High 
Very good 
Excellent 
Excellent 
Superb 

Model: B -760 

Comments: Compared with previously tested frequency- synthesized, crystal -controlled digital 
readout FM stereo tuners, this latest entry from Studer ReVox is something of a 
bargain. Of the other two popular models currently available (Sherwood's model 
Micro /CPU 100 and Lux's model 5T50), the former has nonvolatile memory for four 
favorite stations, while the latter "remembers" up to seven. The ReVox model (selling 
for considerably less) stores in its memory up to 15 of your favorite FM stations and 
will, like other frequency- synthesized tuners on the market, guarantee tuning accuracy 
(and, hence, lowest distortion) that is governed only by the accuracy of the reference 
crystal -in this case, 0.005 %, or 5 parts -per -million. An additional (if not obviously) 
advantage is that the ReVox model can be tuned in increments of as little as 25 kHz. 
This means that it will not only take care of European FM station frequency assign- 
ments (these can be as little as 50 kHz apart from each other in certain countries); but 
if you want to use a wireless FM microphone with this tuner, its tuned -to frequency 
does not have to be a multiple of 100 kHz, or 200 kHz, and you would still be able to 
tune to it with great precision and low distortion. The one design flaw was that the IF- 
detector section could not handle U.S. high -modulation levels, as explained in the text. 
Even so, the measured distortion levels were, in most cases, lower than the inherent 
distortion of the program sources (and modulation practices) of many FM and stereo 
FM stations in the U.S. We believe that once ReVox is aware of this problem, a quick 
fix will be found, since at lower modulation levels (up to 70% of U.S. standards), 
distortion is as low as one could expect from an otherwise excellent tuner. 

quality and ruggedness. It appears that much 
of the same design philosophy has been applied 
to the model B -760 tuner, and it should enjoy 
good acceptance from those audiophiles who 
really care about the quality of their FM 
equipment. If there had not been a small prob- 
lem in measuring distortion, our overall pro- 

duct rating might have been an "excellent" or 
even a "superb." Under the present circum- 
stances (which may well be modified by the 
manufacturer) we can only assign a "very 
good" to this product, taking due account of its 
price and other remarkable performance and 
convenience features. R -E 

Shure V15 Type IV Phono Cartridge 
LEN FELDMAN 

CONTRIBUTING HI -Fl EDITOR 

SHURE BROTHERS' LATEST CONTRIBUTION TO 

phono cartridge science is the model V15 Type 
IV, a pickup that introduces several new design 
features that, altogether, significantly improve 
its trackability -the ability of the stylus to stay 
in contact with both walls of a record groove at 
extremely light tracking forces. The model 
V15 Type IV is shown in Fig. 1. 

The effective stylus mass in the model V15 
Type IV has been lowered to 0.29 milligram, a 
reduction of approximately 12% compared 
with Shure's model V15 Type III cartridge. 

This reduction was accomplished by using a 
telescoped shank structure and a lightweight, 
high- energy magnet. The model V15 Type IV 
also incorporates a two- function bearing sys- 
tem that Shure claims has been independently 
optimized for low and high frequencies. An- 
other feature of the stylus assembly is its 
hyperelliptical nude diamond tip. 

Very low- frequency record warps (between 
0.5 Hz and 8 Hz) can result in changes in the 
distance between the cartridge and the record. 
These changes can cause groove skipping, 
cartridge bottoming, signal wow and even 
amplifier or speaker overload. The model V15 
Type IV cartridge features a built -in, viscous- 

rMANUFACTURER'S PUBLISHED SPECIFICATIONS: 
Frequency Response: 10 Hz to 25,000 Hz. Trackability (at 1 -gram tracking force, 
mounted in SME tone arm): 29 cm -per- second at 400 Hz; 42 cm -per- second at 1 kHz; 
47 cm -per- second at 5 kHz; 37 cm -per- second at 10 kHz. Output Voltage (at 1 kHz, 5 

cm -per- second peak recorded velocity): 4.0 mV- per -channel. Channel Balance: within 
) 2.0 dB. Channel Separation: minimum, 25 dB at 1 kHz; 15 dB at 10 kHz. Optimum 

Load: 47,000 ohms in parallel with 200 -pF to 300 -pF capacitance per channel. Induc- 
tance: 500 mH. DC Resistance: 1380 ohms. Tracking Force Range: 0.75 gram to 1.25 
grams. Force Exerted by Dynamic Stabilizer (added to arm tracking force setting): 0.5 
gram. Mounting Centers: 12.7 mm (standard, 0.5 inch). Net Weight: 6.4 grams. 
Suggested Retail Price: $150. 

damped dynamic stabilizer. Because it is vis- 
cous- damped, the stabilizer also resists sudden 
warp -caused changes in motion, thereby main- 
taining a proper vertical tracking angle and 

CIRCLE 103 ON FREE INFORMATION CARD 

stylus tracking force. 
Static charges on a record can attract the 

cartridge to the record surface, again changing 
the arm -to- record distance, vertical tracking 
angle and stylus tracking force. Static electrici- 
ty also discharges through the stylus and 
amplifying system and is often heard as rapid 
pops and clicks. The model V15 Type IV deals 
with this problem by having a group of over 

1 
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10,000 electrically conductive fibers in the 
dynamic stabilizer. This brush -like arrange- 
ment sweeps the record grooves, picks up the 
static electricity and discharges it through the 
cartridge ground terminal. The fibers also 
sweep the record grooves free of dust, and are 
ultra -fine with an approximate diameter of 7.6 
microns (0.0003 inch). 

Three types of replacement stylus assem- 
blies are available for the model V15 Type IV 
cartridge. The model VN45HE is a hyperellip- 
tical nude diamond -tip stylus assembly, which 
is the exact replacement for the stylus assem- 
bly supplied with the original cartridge. It is 

identified by a black grip and a black name- 
plate. The model VN4G stylus assembly fea- 
tures a 0.0006- inch -radius spherical (conical) 
nude diamond tip, and is identified by a black 
grip and a gray nameplate. For playing mono- 
phonic 78 RPM records, a biradial (elliptical) 
nude diamond tip is provided in the model 
VN478E replacement stylus assembly. This tip 
has radial dimensions of 0.005 inch by 0.0025 
inch, and will track at forces between V. gram 
and I' /. grams. 

Laboratory measurements 
Results of our laboratory measurements of 

the model V15 Type IV cartridge are summa- 
rized in Table 1. Two types of test records 
were used to measure cartridge frequency 
response. The first record, STR -100 (manu- 
factured by CBS Records) offers constant 
velocity signals up to 500 Hz, at which point 
the cut switches to constant velocity (5 cm- 
per- second). The second record, CBS STR - 
130, is recorded using the standard RIAA 
recording curve. We translated the first results 
(from the STR -100) below 500 Hz to the 
equivalent of constant velocity so that a flat 
response curve could be presented. For the 
STR -130 tests, we used a laboratory pream- 
plifier that has an accuracy of better than 
±0.2 dB over the entire RIAA range from 20 
Hz to 20,000 Hz. We suspect that the small 
deviations in these test records are probably 
greater than any deviation from the flat 
response of the cartridge itself, and so we aver- 
aged the two results to plot the final response 
curve, (the upper trace in Fig. 2). Shure Broth- 
ers, in their own production -line testing, used a 
frequency -response envelope that is only ± I 

dB wide to around 8 kHz, increasing to around 
± 2.5 dB at 20,000 Hz. This "limit envelope" 
is shown in Fig. 3. Note that in Fig. 2, our test 
sample performed considerably better than the 
limits permitted by Shure, with variations less 
than ± 1 dB from 20 Hz to 20 kHz. 

The lower curve of Fig. 2 shows the separa- 
tion between channels obtained over the entire 
audio range; again, this separation far exceeded 
Shuré s minimum specifications at the two test 

20Hz 100 kHz 

FREQUENCY 

20k Hz 

frequencies, 1 kHz and 10 kHz. 

Summary 
The overall product analysis, together with 

our summary comments, is in Table 2. 

TABLE 1 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Shure Brothers Inc. Model: V15 Type IV 

PHONOGRAPH CARTRIDGE MEASUREMENTS 

FREQUENCY RESPONSE (Hz -kHz, ±dB) 

STEREO SEPARATION 
Separation, 1 kHz (dB) 
Separation, 10 kHz (dB) 
Separation, 30 kHz (dB) 

CHANNEL BALANCE, 1 kHz (dB) 

TRACKABILITY MEASUREMENTS 
Stylus velocity at 1 kHz (cm -per- second) 
Stylus velocity at 10 kHz (cm -per- second) 

COMPONENT MATCHING CHARACTERISTICS 
Output level, 1 kHz, 3.54 cm -per- second (mV) 
Optimum load impedance (ohms) 
Tracking force range 
Cartridge weight (grams) 

OVERALL PHONO CARTRIDGE RATING 

R -E 
Measurements 

20 -20, 1.0 
See Fig. 3 

29.0 
18.0 
N/A 

0.5 

43 
37 

3.0 
47,000 (200 to 300 pF) 

0.75 to 1.25 grams 
6.4 

R -E 
Evaluation 

Superb 

Excellent 
Excellent 

N/A 

Superb 

Superb 
Superb 

Superb 

As with any phono cartridge, the final test is 

in the listening. Therefore, Shure has devel- 
oped a test record containing instrumental 
selections (orchestral bells, flute and harp) of 
increasing intensity so that you can check 
trackability under practical musical listening 
conditions. The record also contains a series of 
subaudible tones superimposed upon music; 
this allows you to determine system resonance 
quite easily. This test record also shows how 
effective the dynamic stabilizer of the model 
V15 Type IV is in reducing the effects of arm/ 
cartridge resonance, since it is possible to play 
these bands with and without the stabilizer for 
comparison. The record (Shure TTR -115) is 
available as a bonus to purchasers of the model 
V15 Type IV cartridge. Needless to say, the 
model V15 Type IV was able to track the most 
heavily recorded passages of this disc with clar- 

fi111I112dB IIIII 
iiiiiiii111111iiiiúii: IiltllltlIlliiii 

I 1 

20Hz 100 200 1kHz 2 

FREQUENCY 

ity and extremely good musical definition. Nor 
could we find any other "obstacle course" 
records that were beyond the capability of this 
cartridge. For serious -minded audiophiles who 
want the very best musical performance from 
their precious discs, the relatively high -priced 
model VIS Type IV cartridge will prove to be 
well worth its cost. R -E 

i 
TABLE 2 

RADIO- ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Shure Brothers, Inc. Model: V15 Type IV 

OVERALL PRODUCT ANALYSIS 
Retail price 
Price category 
Price /performance ratio 
Styling and appearance 
Sound quality 
Mechanical performance 

$150 
High 
Excellent 
Excellent 
Superb 
Excellent 

Comments: We wonder why Shure Brothers calls their newest and most expensive cartridge the 
model V15 Type IV. This seems to suggest a relatively minor updating from the well - 
accepted model V15 Type III. Actually, the model V15 Type IV represents a quantum 
leap in engineering, performance features and concepts over the earlier model V15 
Type Ill. Shure has managed to take into account many of the problems that plague 
the home user of a phonograph system and not just designed a cartridge that 
performs well under ideal test conditions. 

The model V15 Type IV achieves the sought -after straight -line frequency response 
that totally eliminates that peaked high -end shrillness encountered with many other 
cartridges. This may take some getting used to, since many are conditioned to expect 
such false high -end response from their records. Proper cartridge loading was made 
easier, too, since, unlike other Shure models, 200 pF of capacitance (not difficult to 
obtain with a few feet of audio cable combined with arm -lead and whatever other stray 
capacitance is "built in" to most systems) smooths out any slight upper- resonance 
peaks. 

Our listening tests convinced us that the clean sound of the highs was also due, in 
part, to the lower tracing distortion made possible by the new, hyperelliptical diamond 
stylus tip shape. This shape not only maintains good contact with high- frequency 
undulations in the record groove, but also maintains that contact over a greater area 
of the groove wall than do conventional elliptical tips. The dynamic stabilizer, coupled 
with the graphite fiber destaticizer, really works -its audible benefits are easily 
discerned, especially on seriously warped discs. 
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...now that 
Radio Shack has the 
amazing new Realistic 2001 with built -in microprocessor! 
The PRO -2001 makes possible contiguous: 
automatic reception of six UHF and VHF bands 
for all kinds of action - police, fire, Ham, 
weather, mobile telephone, railroad 
communications and more. And with 
its microprocessor you can program 
it for any 16 of 16,650 frequencies, 
without buying crystals! 

Enter familiar area frequencies. Use 
the digita! keyboard to punch -in actual 
frequencies for monitoring, storing or 
exploring- no codes or switches to slow 
you down. A special ENTER buttor redu :es 
accidental entries. Digital readout shows 
which frequencies are being scanned, monitored 
or programmed into the memory. And you can 
monitor any frequency without entering it 'nto the 

scarner - it's like having a seventeenth channel 
for even g -eater versatility! 

Search for "unknown" frequencies. The 
2001's powerful search capability lets 
ycu find new, often unpublicized 

channels. Just enter lower and upper 
limits (they can even be in different 
bands) and select the search speed. 
The .res. is automatic! 

"Traditional" deluxe scanner features. 
LEE channel indicators and individual 

lockout buttons. Automatic or manual 
scan. Switcha'.Dle scan delay. High -speed skip - 

per circuit. Bui t -in speaker, jacks for recorder, 
headphone, external speaker. With power cables 
for home or mobile use. The Realistic "' 2001 -a 
revolution in action radio. About $400.* 

Available 
Sept. 5th 

Mobile use in some states and localities may be unlawful or require a permit - chec's with local authorities. 

FREE! New '79 Catalog 
Come in for your copy and see 
what's really new in electronics. 
Bigger than ever! 176 pages, over 
100 in full color. 
2000 exclusive items. 

Price nay vary at individual sroces and ceelee 

SOLLT ONLY W -IERE YOU SEE THIS SIGN: 

admo ac 
A DIVISION OF TAND/ CORPORATION FORT WORTH, TEXAS 76102 

OVER 7000 LOCATIONS IN NINE COUNTRIES 
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Forest Belt tells... 

What You Need 
To Know About 

SPECIAL SIGNAL GENERATORS 

TO FIND OUT WHAT'S WRONG with a TV, hi -fi stereo system, or any 
other receiver, we must know where the circuitry fails to process its 
signal correctly. Spot the stage that messes t.p or blocks a signal, and 
you're more than halfway to curing the problem. 

Two procedures have long served troubleshooters: signal tracing 
and signal injection. Both are intensely practical; both are fast; bo -h 
are dependable -when you're sure of the signal being fed into the set. 

That's where today's special signal generators come in handy. They 
produce specific, definite input signals, sometimes for the front end of 
a receiver, sometimes for a particular section In either case, you can 
be sure of what you're dealing with as you diagnose troubles, and this 
confidence speeds repairs. You cannot always be that certain when 
you depend on station signals for testing. 

A few generators today have evolved into multipurpose instruments 
that justify the term "analyzer" (which indeed several are called). This 
month's Special Section introduces you to some of these unique 
instruments, and tries to guide you in taking advantage of the new 
efficient troubleshooting they can provide. This issue we cover stereo 
troubleshooting. Next month TV. 
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Want To Fix Radios? 
Think Stereo 
It takes a particular breed of signal generator to service quality 
radios. For FM stereo, you can use special -purpose analyzers 
or take advantage of some of the features of your TV sweep generator. 

IT'S GOOD SOMETIMES TO REVISIT THE SO- 

called "ordinary instruments." Like ra- 
dios, for instance. Who thinks much 
about radios these days? Yet there are 
plenty of them around that need -and are 
worth- repairing. 

Radios fall into four categories: 
1. Inexpensive models, which are sel- 

dom worth bothering to fix. You can't 
work on them without charging a sensible 
fee, and that may be as much or more 
than a new set costs. Consider these sets 
as "throwaways." 

2. Quite a few AM /FM clock radios 
and table models are good enough (and 
cost enough) to be worth making minor 
repairs. If you are familiar with these 
sets, they are easy to troubleshoot. A 
share of their troubles falls among clocks 
or switches that you typically replace 
rather than repair. Some table models are 
stereo. 

3. Autosound has become a hot item in 
the electronics field. A truly elegant car 
stereo system now costs more than a TV 
set, even more than color TV in some 
cases. And in no way is a car stereo owner 
going to throw that away! Some techni- 
cian will be asked to repair it whenever it 
doesn't sound right or goes on the blink. 
Besides that, a great many auto stereo 
systems are sold and installed by electron- 
ics dealers with service facilities. Many 
underdash and in -dash systems far out- 
perform those available from the car 
manufacturer. (Indeed, car dealers are 
dipping into this quality autosound sales 
market by installing -or having an expert 
install- systems not provided by the car 
manufacturer.) 

4. Home stereophonic and quadri- 
phonic systems almost invariably include 
an AM /FM (or FM -only) tuner or re- 
ceiver. In many systems, this is the prime 
music source. It has to be sold, installed 
and serviced periodically. There are few 
complaints about repair fees on these 

Forest Belt wrote six books on 1 -2 -3 -4 Servic- 
ing, published by Howard W. Sams & Co., Inc., 
Indianapolis, IN 46206. Forest also teaches basic 
Easi -Way Servicing, an advanced version, in his 
Training Workshops. If you'd like to see us devote 
one whole special section to the principles of 
Easi- Way Servicing, drop us a note. 

systems, as long as the repair work is top- 
notch. 

Radio servicing is not yesterday's or- 
phan. It is today's strong, profitable busi- 
ness. You deal with stereo sets, in most 
cases. And that's no "bubble- gum -and- 
baling -wire" kind of servicing; it's right 
up there full of advanced technology. 

"Never did like TV sets," one oldtime 
service tech told me a while back. No 
need for him to; he makes a respectable 
living fixing radios. He's good. He knows 
AM /FM /stereo sets inside out. From 
table models to hi -fi component receivers, 
radios are his specialty. 

"I didn't think much of transistors, 
either," he continued. "But you learn 
what you need to." Watching him work, 
you'd think solid -state never bothered 
him at all. 

What about IC's? "No problem," he 
answered. Just like that. Then, after a 
pause, he admitted, "Well, I have my 
share of dogs, but I'm learning to trust 

Sound Technology model 1000A 

my judgment with integrated circuits." 
So, if you haven't given radios a serious 

look lately, it's time you did. New tech- 
nology has been used in them just as in 
TV sets. And high -grade instruments 
make the servicing just as definite a 
process. Haphazard work has no place in 
troubleshooting stereo radios. They're 
not difficult to fix, but neither are they 
simple gadgets that you can repair by 
guesswork alone. 

What it takes 
As with any electronics servicing, you 

first need a no- hesitation way to move 
directly toward an accurate diagnosis. If 
you don't have your own logical trouble- 
shooting system, consider the method I 

call Easi -Way. This method is a refine- 
ment of 1 -2 -3 -4 Servicing (see box). 

Additionally, you need to know what's 
in all those sections, stages and circuits, 
and how they should act normally. 

Highly important today, precisely be- 
cause technology has spread so rapidly 
into ordinary radios, are special test 
instruments. Chief among those designed 
for radio servicing is a multiplex genera- 
tor. The complex nature of an FM stereo 
signal dictates that an instrument dupli- 
cate dependably the signals and combina- 
tions required for testing and adjusting. 
Just because much of the multiplex cir- 
cuitry now resides in an IC does not elim- 
inate the need for a distinct test signal. In 
fact, as you'll see presently, IC servicing 
makes a good generator absolutely neces- 
sary. Without one, you can only guess at 
what's actually happening in a faulty 
radio (or in a working radio, for that 
matter). 

Not that there are many choices. Only 
a few manufacturers build generators 
now for servicing stereo radios. Table 1 

lists those models for which we've been 
able to obtain information. These multi- 
plex generators each produces a compos- 
ite stereo signal that contains pilot, L + 
R and L - R sideband signals. The 
composite signal can be used alone to test 
multiplex sections directly, or can be 
frequency -modulated on an FM -band 
station frequency so that you can feed it 
through the RF and IF stages. This latter 
mode tests the operation of the whole 
receiver, from antenna terminals to 
speakers. 

Three of the generators listed in Table 
1 provide sweep alignment for FM receiv- 
ers. However, each unit does this differ- 
ently. The Heathkit model 1G -5237, for 
example, provides a sweep at the genera- 
tor's 100 -MHz RF center frequency. The 
sweep width is variable to 750 kHz, 
which is sufficient to let you assess the 
250 -kHz bandwidth needed in the RF 
and IF stages of an FM stereo receiver. A 
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5.35 -MHz crystal oscillator supplies a 
fixed RF signal at 10.7 MHz, so that you 
can "mark" the IF sweep- response curve 
or prealign the IF adjustments. More- 
over, its 17th through 20th harmonics 
occur at 90.95 MHz, 96.30 MHz, 101.65 
MHz and 107.00 MHz. These signals let 
you check operation and dial calibration 
in the front end. 

On the other hand, Sencore's model 
SG165 provides a sweep signal for IF 
alignment only. A 10.7 -MHz center fre- 
quency is swept 500 kHz wide, which is 
quite sufficient for testing full bandwidth 
(a function of the IF strip anyway, not of 
the RF section). A 10.7 -MHz marker 
identifies where the precise center of the 
IF passband should be. 

The Sencore generator offers an extra 
feature for working with AM /FM sets. It 
furnishes front -end signals at 535 
kHz -1635 kHz for AM broadcast receiv- 
ers. And fixed RF signals at 262 kHz and 
455 kHz allow quick, accurate IF align- 
ment in either auto or home receivers that 
pick up AM broadcasts. 

Sound Technology's model 1000A pro- 
vides a unique alignment method. It uses 
what they call a "dual- sweep" signal. The 
usual 60 -Hz sinewave signal, which fre- 
quency- modulates the generator's RF 
center signal and drives the oscilloscope's 
horizontal amplifier during sweep align- 
ment, is in this case itself modulated with 
a 10 -kHz signal. The result is an unusual 
scope display that conveys a quantity of 
information in addition to just band- 
width. Intermodulation distortion, for ex- 
ample, in the whole RF /IF /demodulator 
system can be calculated directly from 
the scope display. Also, discriminator 
alignment can be perfected for minimum 
distortion, a highly desirable technique 
for quality hi -fi and autosound stereo 
receivers. 

Of course, all these instruments in- 
clude the regular composite multiplex 
signal, similar to the Leader model LSG- 
231. Alignment of RF and IF sections 
can also be managed with an ordinary RF 
signal generator, although you cannot 
easily verify the bandwidth or discrimina- 
tor symmetry by using single- signal 
alignment. For correct multiplex align- 
ment, however, you must provide a stereo 
multiplex signal. 

Alignment troubleshooting 
Communications technicians long ago 

learned a fast way to diagnose transmit- 
ter /receiver faults: alignment. Some TV 
technicians use this technique for color 
TV servicing and, of course, in the RF 
and IF sections of TV receivers. 

You feed in an alignment test signal, 
and trace its effects with an oscilloscope 
or other appropriate instrument. Along 
the way, you proceed with alignment. 
Any stage that does not respond to 
adjustment, or does not produce the prop- 
er effect, must be defective. This combi- 
nation of injection, tracing and aligning 

TABLE 1- Stereo Generators 

FM 
Freq. 
(MHz) 

Pilot 
Signal 
(kHz) 

SCA 
Signal 
(kHz) 

Audio 
Sig- 
nais 
(Hz) 

RF 
Output 

(mV) 

Corn- 
posite 
Output 

(V) 

Sweep 
Width 

(± 
kHz) 

Sweep 
Base 
for 

Scope 

RF 
Mark- 

ers 
(MHz) 

AM 
Freq. 
(kHz) 

Heathkit 100 19 65 400 n.a. n.a. 750 Yes' 10.7 
IG -5237 (var. 38 or 1000 (var.) 90.95 

±2) 67 5000 96.30 
101.65 
107.00 

Leader 100 19 67 1000 0.1 0 -1 
LSG -231 (var. -10 

± 1) 

Sencore 
SG165 

86- 
110 
tun- 
able 

19 67 400, 
sine- 
and 

square 
wave 

FM, 
0.1; 
AM, 
100 

0 -2.5 500 
(at 

10.7- 
MHz 
only) 

No 525 - 
1625 
tun- 
able 

Sound 88- 19 67 1000 0 -30 0 -5 6002 Yes 
Tech- 
nology 
1000A 

108 
tun - 
able 

(var.) 

Notes: 
' Through composite signal jack. 

2 Patented dual -sweep system -see text. 

pinpoints just about any defect. At the 
very least, it helps you diagnose the faulty 
section and localize the defective stage 
very quickly. 

Let's see how this concept works in the 
Pioneer model TX -8500 stereo tuner. 
This chassis incorporates some of the very 
latest IC's. It is important to note how 
this troubleshooting technique uncovers a 
defective IC as easily as any other compo- 
nent. 

For a signal source, we use here the 
Sound Technology model 1000A. You 
thus gain some familiarity with the dual - 
sweep signal. For viewing, a Gould model 

RF . MIXER 

TUNER 
SECTION 

AUDIO 
SECTION 

AUDIO IC 

3 

7 

i 

FM 
OSC 

n.a. = information not available. 
var. = variable. 

OS -1100 triggered oscilloscope is used. 
Figure 1 is a block diagram of the 

tuner's sections and stages. Note that a 
great deal of the tuner's functions are 
handled inside IC's. All the more reason 
to approach the system logically. 

Using the model 1000A, feed a modu- 
lated FM signal into the antenna termi- 
nals, using a 300 -ohm matching trans- 
former. Feed in enough RF to create a 
signal at the mixer that is large enough to 
observe on your oscilloscope. For the first 
steps in our example, the input level is 
30,000 AV. 

Equipment interconnections are the 
I TP 

MPX SECTION 

L/R AMPLS 
+SWITCHING 14 

4 

15 112 
R 

LPF 

LPF 

FILTER 

IF SECTION 

THREE 
ACTIVE 
FILTER 
STAGES 

WIDE NARROW 
o 

1 IF IC 

IF FM PREAMP 

6 

DET 
OUT 

4 

5 

BUFFER 

2 MPX IC 

MULTIPLEX 
DECODER 

FIG. 1 -EVEN WHEN A STEREO FM RADIO is not composed mainly of IC's, as this one is, it must have 
the stages shown here. 
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FIG. 2 -SWEEP SIGNAL without demodulator 
probes shows (a) front -end amplification and 
tunability, and (b) the result of IF filters that 
determine selectivity and bandwidth. 

same as for any sweep alignment. A 60- 
Hz output from the generator goes to the 
oscillator's horizontal amplifier. Switch a 
triggered scope to its X Y mode of oper- 
ation. In the model OS -1100, this con- 
verts Channel 1 into an X -axis or a hori- 
zontal channel; in some scopes, the trig- 
gered amplifier becomes the X -axis input 
channel. In this case, the vertical (Y -axis) 
input goes to Channel 2, and through a 
cable from the generator. A regular 1:1 

scope probe, connected to a jack on the 
generator, can be used as a test cable for 
the receiver. 

Turn everything on, and give the in- 
strument a few minutes to warm up. 
Adjust the scope's X -axis input knob to 
produce a trace that does not overscan the 
screen. Set the stereo tuner dial and the 
generator RF output at the same frequen- 
cy. The model 1000A must be set for 
dual sweep, and its sweep width must be 
at maximum (about 600 kHz). 

Find your first test point; the tuner 
output is usually handy. Clip the test 
probe to the high side of the IF feed line, 
and the common clip to ground. Turn the 

scope's Y -axis sensitivity control fairly 
high. You can expect a twisted -looking 
RF trace to appear, with an amplitude as 
much as 100 mV, maybe a bit less. Swing 
the tuning of either the tuner or the 
generator back and forth until you center 
this curve on the scope trace. 

Figure 2 -a shows how this dual -sweep 
trace is likely to look when you check out 
the tuner's RF section -consisting of the 
RF amplifier, oscillator and mixer. There 
is slight (or no) RF signal; if you are 
unable to tune this sweep curve (move it 
back and forth by dialing the tuner or 
generator) this signifies trouble right in 
the front end. Troubleshoot these stages 
before you proceed. And only when they 
prove OK are you ready to go on to the IF 
section. 

The model 1000A tuner has a narrow 
bandwidth for weak- signal stations. One 
filter allows the usual 250 kHz+ band- 
width; the extra filters, when they're 
switched into the signal path, cut the 
bandwidth to a sharply skirted, barely 
250 -kHz bandpass signal. In either mode, 
the filters determine the IF selectivity. 
So, your next step is to verify that the 
filters pass the IF signal properly. 

Move your test probe to the output of 
the filters. In this receiver, a good test 
point is at the input to the IF amplifier. 
This is at pin 1 of this particular IC, 
which is beyond the filter stages. 

Filters are passive elements. What ac- 
tive transistors there are in the narrow - 
band filter stages achieve mainly imped- 
ance matching. Therefore, in either 
mode, there is a signal drop across the 
filter system. Don't expect more than 
perhaps 20 mV of signal just past the 
filters. If there are any tuned circuits 
between the front end and the IF amplifi- 
er, peak them now. 

Change the scope sensitivity so that 
you can observe such a small signal (see 
Fig. 2 -b). The bandwidth- limiting effect 
of the filters is clearly visible. (If you've 
never seen a trace like this before, don't 
worry. It's a result of the unique dual - 
sweep signal from this model 1000A gen- 
erator. Without it (that is, using a regular 
stereo signal) you would not be able to see 

IN 
1 

IF AMPL 

INPUT LEVEL 
DETECTOR 

PHASE 
SHIFTER 

L__.13 

SIGNAL METER 

9 

FM 
DETECTOR 

i 

AF AMPL 

MUTING 
CIRCUIT 

12 16 

OV 
SWITCH 

MUTING LEVEL CONTROL 

TO MUTING SWITCH 

sIOUT 
ITUNING 

METER 

FIG. 3 -THIS NEW IC CONTAINS almost everything needed to amplify IF, demodulate FM and amplify 
composite stereo signals -plus it offers several peripheral functions. 

FIG. 4 -DUAL -SWEEP PRESENTS unfamiliar 
but informative response curve (a) at the out- 
put of IC that demodulates FM signals. The 
signal at (b) results at same point when stan- 
dard stereo signal is fed in. The trace at (e) 
shows how a slightly misadjusted FM detector 
can seriously alter the dual -sweep curve, cre- 
ating considerable IM distortion. 

so definitely the effects of the filters.) 
All okay so far? You're ready to move 

on now to the IF section. Only two things 
can go wrcng with the IC: It can develop 
an internal : :: short that fouls up DC volt- 
ages both inside and out, and the same 
defect will probably also block or upset 
the signal operation. Or, the IC can mess 
up signals even without showing DC 
symptoms. 

Obviously, a signal test is your quickest 
means of verifying that the IF integrated 
circuit is operative. The diagram of in- 
ternal functions for this IC is shown in 

Fig. 3. The input to the IC is at pin 1, and 
you've already proved the signal is OK 
there. 

This IC performs many functions: It 
amplifies the IF signal, demodulates the 
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FM signál (the dual -sweep waveform, in 
this case), and adds some amplification to 
the recovered signal. Because certain pe- 
ripheral operations originate here, you 
should check this IC if one of these is 
malfunctioning. First, however, you 
should make a signal check at output pin 
6. Figure 4 -a shows the demodulated 
version of the dual -sweep signal. 

If you feed a stereo signal into the 
tuner from the generator, you observe a 
signal composed mainly of L -R side - 
bands at this point. Figure 4 -b shows this 
kind of output from the IF integrated 
circuit. The signal has been demodulated 
by a quadrature detector in the IC (note 
the outboard phase -shift stage). 

It is important to remember that as you 
use your scope to trace through the 
receiver stages, you should keep reducing 
the generator output to just the proper 
degree for a clean trace. The best genera- 
tor RF level for every test can be found 
by reducing the generator output until 
the trace begins to look "grassy" or noisy, 
then by increasing the level just enough 
to clean up the display. The generator- 
output setting for all the traces shown in 
Fig. 4 is about 3000 MV; this setting can 
vary with different receiver models. 

One strong advantage of the dual - 
sweep signal shows up at this test point. 
You can spot instantly any misalignment 
of the FM sound detector. Any humps 
(Fig. 4 -c) in the bandpass display can be 
attributed to defective demodulation. 
Very carefully, realign first one slug, 
then the other, inside the detector tuning 
coil (Fig. 5). A perfectly flat top and 
bottom for this waveform display indicate 
absolute minimum intermodulation dis- 
tortion, which is the worst product of 
even a slight detector misalignment. You 
could not detect subtle misadjustments 
with a stereo pattern, nor with the usual 
S -curve method of detector alignment. 

With IF and demodulation all taken 
care of, you can now turn your attention 
to the multiplex section. A buffer ampli- 
fier (Fig. 1) feeds a composite stereo 
signal (or, in our example, the dual -sweep 
signal) to the detector output jack and to 
the multiplex decoder IC. 

Again, the construction of the IC itself 

P 
COMPOSITE 
SIGNAL 

o 2 

L 

FIG. 5. -TO CORRECT FAULTY DUAL -SWEEP 
curve in Fig. 4 -c, realign FM sound -detector coil 
at end of IF strip, while observing curve. 

(Fig. 6) tells you what your troubleshoot- 
ing approach should be. Verify that the 
signal arrives at IC pin 2 for the input. 
Then, check that pins 4 and 5 generate 
the demodulated L and R signals. 

At this point, you may feel more com- 
fortable switching to a stereo signal from 
the generator. But first, look at the dual - 
sweep signal once more at both output 
pins of the multiplex IC. The two traces 
should look exactly alike and bear the 
same amplitude. If so, it proves that the 
multiplex IC is not altering the overall 
frequency response. The 10 -kHz modula- 
tion that is part of the dual -sweep signal 
has come through properly and without 
attenuation. The frequency response 
from 60 Hz to 10 kHz is essentially flat; 
no tilt has occurred. 

Troubleshooting by stereo signal 
Changing to a stereo test signal re- 

quires some alterations in the equipment 
connections. Leave the generator feeding 
between 300 µV and 1000 µV of RF 
signal into the tuner's 300 -ohm antenna 
input. Set the generator function switch 
to stereo, the internal signal to L -R or 
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FIG. FIG. 6.- SINGLE IC OFTEN PERFORMS all stereo multiplex decoding functions; needs only external 
low -pass filters following, to eliminate L R sideband products. 

multiplex, and the modulation level to 
about 80 percent ( ± 60 kHz). 

Move the receiver test probe to Chan- 
nel 1 of the oscilloscope. The sweep cable 
from the generator is left disconnected. 
Set the scope back to triggered operation, 
and set the scope timebase at 0.2 ms -per- 
division if the generator's internal audio 
is 1000 Hz, or at 0.5 ms -per- division if 
the audio is 400 Hz. 

Clip the test probe to multiplex IC pin 
2 to monitor the input. Make sure the 
receiver and generator are tuned to the 
same frequency. You should find be- 
tween 0.5 volt and 1.0 volt at this point, 
depending on the modulation percentage 
at the generator. (In our demonstration 
setup, an 80- percent generator modula- 
tion results in 0.8 volt of signal input to 
the multiplex IC.) Figure 7 -a shows how 
an L -R signal looks at this point. 

Now, to check multiplex decoding, 
move the test probe to pin 4 or pin 5 of 
the IC. These pins should produce exact- 
ly equal signal amplitudes, about the 
same as the input level. The signais 
should also look alike (you can't check 
phase with this simple a setup, but it isn't 
necessary.) Figure 7 -b shows how the 
decoded stereo signal looks. 

If the signal is missing or distorted at 
this juncture, you know that you have to 
troubleshoot in the vicinity of the IC. 
Verify that all DC voltages are what they 
should be on each pin of the IC. If they 
are not, check whether the voltage change 
is caused externally or by the IC. 

Then, examine the small components 
around the IC, particularly electrolytic 
capacitors. Some capacitors are there to 
introduce phase shifts, others to bypass 
unwanted signals (your scope can check 
this), and others to couple signals. In 
addition, leaky capacitors can upset DC 
voltages. 

FIG. 7.- WAVEFORMS TAKEN FROM PINS of 
stereo IC of Fig. 6. (a) Input from FM detector:" 
(b) decoded stereo; and (c) audio signal after 
sideband products are filtered out. 
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Finally, if the DC voltage checks OK 
nd none of the components around the 
C are bad, but a signal still doesn't show 
p as it should at the output pins, suspect 

the IC itself. One last hint: Make sure a 
efective low -pass filter is not loading 
own the IC output. Disconnecting the 
lters will show. 
Next in your troubleshooting se- 

uence, verify that the low -pass filters do 
hat they should. You can move the test 
robe to the input pins of the amplifier 

, and clip alternately to pin 3 and pin 
4. Two things happen to the signal. 
irst, the sideband components are re- 
oved, leaving only the 1000 -Hz sin - 

wave modulation (Fig. 7 -c). Second, the 
lters pull down the amplitude (leaving 

in our demonstration only 0.2 volt peak - 
to- peak). 

TABLE 2 -TV Sweep Generators for 
FM Radio Alignment 

fi 

l 
I 

Frequency 
(MHz) 

Markers 
Included 

Eico 
369 

3 -220, 
continuous 

Tunable 

Leader 
LSW -333 

TV VHF /UHF 
10.7 

83 -113 

No 

Viz 
WR -514A 

TV VHF 
.05 -50, 
88 -108 

For TV 
only 

Pins 5 and 12 are the output pins for 
the audio IC. The output usually runs 
between 2 volts and 3 volts peak -to -peak. 
At this point when you've checked this, 
the whole audio section of this stereo 
tuner has been tested. Again, watch out 
for small parts associated with the IC; any 
one of them could lead you to think that 
the IC is bad. But if they are all definitely 
OK and the voltages supplying the IC are 
normal, any other trouble must be 
blamed on the IC itself. 

Serious misalignment 
So far you have used a step -by -step, 

align -as- you -go method to troubleshoot 
an entire FM tuner. A special signal 
generator supplies the signals, which you 
track with your scope. The dual -sweep 

technique offers obvious advantages but 
calls for an expensive instrument. What if 
you don't own this particular generator? 

You can use this trace -and -align tech- 
nique with any generator you do have. 
Some TV alignment generators cover FM 
frequencies. Table 2 lists some sweep 
generators that will work for this pur- 
pose. 

A useful alternative has been included 
in the Sencore model SG165 and the 
Heathkit model IG -5237 stereo genera- 
tors. Either of these generators can be 
used to perform plain sweep alignment of 
the IF signals and sound detector. The 
Heathkit unit lets you sweep -align both 
RF and IF sections, while the Sencore 
generator provides sweep only for the IF 
section. Either will do; remember that 
bandwidth and selectivity are determined 
in the IF strip and its filters, not in the 
front end. 

The Viz model WR -50C RF generator 
offers something still different -it incor- 
porates sweep outputs at 455 kHz and at 
10.7 MHz. Moreover, an external crystal 
socket lets you plug in a 10.7 -MHz crys- 
tal, giving a tightly controlled unmodu- 
lated RF source; the 20 -mV output is 
ample enough to drive an IF strip. 

It is not unusual to encounter an FM 
receiver that has been tampered with by 
its owner. Serious hi -fi buffs ordinarily 
know better than to try to fool around 
with coils in an expensive tuner. But you 
do encounter serious misalignment prob- 
lems (sometimes caused by a technician 
who either doesn't have a proper signal 
generator or who has not been taught 
correct alignment procedure). In such 
cases, you need a fast way to adjust the 
alignment nearly right. When coils are 
far from their proper settings, you may be 
at a loss to correct them by just observing 
a sweep curve. 

Begin with an accurate 10.7 -MHz sig- 
nal source. The Sencore model SG165 
has a crystal -controlled, unmodulated 
10.7 -MHz oscillator. The Heathkit mod- 
el IG -5237 has an IF marker output, held 
tightly at 10.7 MHz by a 5.35 -MHz crys- 
tal; the output is sufficient to drive the 
IF's and limiters in most receivers. The 
Leader model LSG -16 RF generator has 

TABLE 3 -RF Generators for FM Alignment' 

Model 
Frequency 

(MHz) 
Output 
(mV) 

Audio 
(Hz) 

Built -in 
Calibrator 

B &K /Precision E200D 0.1 -54 100 400 Yes 

Eico 330 0.1 -54 300 400 

Heathkit IG -42 0.1 -30 100 400 

Hickok 257 0.1 -54 100 1000 Yes 

Leader LSG -16 0.1 -100 n.a. 1000 

Viz WR -50C 0.085 -40 50 600 Yes2 

Wavetek 3001 

Notes: 
'AM only; use without modulation. 
2 Also has 455 -kHz and 10.7 -MHz sweeps. 

irk ` t 
FIG. 8.- INJECTION POINTS FOR IF single - 
frequency or sweep alignment: (a) on mixer 
tuning capacitor; and (b) at IF input link. 

a crystal feature similar to that of the Viz 
model WR -50C. 

If crystal control is lacking, any good 
RF generator will do (see Table 3) if you 
do two things to insure pinpoint accura- 
cy -which is particularly important with 
FM stereo demodulators. 

1. Turn the generator on for at least 
an hour's warmup before align- 
ment. 

2. Check the output at 10.7 MHz 
with a frequency counter, and re- 
fine it precisely whenever you are 
ready to make the final sound - 
detector adjustment. 

(The Hickok model 257 RF generator 
has a counter output jack, which lets you 
leave the counter connected for monitor- 
ing.) 

After selecting a precise source of 
10.7 -MHz unmodulated RF, feed this 
signal into the FM tuner mixer. Figure 8 

shows two handy points: Clip the genera- 
tor- output lead to the mixer tuning ca- 
pacitor, or where the tuner feeds the IF 
strip on the main chassis board. In a car 
receiver, you can often clip the lead to the 
mixer -coil terminal, if it is easier to 
reach. 

Find the electrolytic capacitor that 
bridges the balancing resistors in the 
sound detector. Connect a high- imped- 
ance DC voltmeter probe at the positive 
( +) end of the capacitor and the common 
lead to ground. This is your alignment 
indicator; if the receiver has a signal - 
strength meter for FM, you can use that. 
(Do not confuse this meter with a center- 
ing -type tuning meter. They are not simi- 
lar.) 

Rock the generator- output level con- 
trol up and down to find a signal strength 

b 
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that does not saturate the indicator read- 
ing. Noise in the set causes a certain 
res:dual no- signal reading on the voltmet- 
er. Set the generator output to make the 
meter read about halfway between this 
no- signal voltage and the level at which 
injecting more signal no longer raises the 
DC voltage reading. As you bring the IF 
strip into alignment, you may have to 
reduce the RF signal to keep this "half- 
way- between" reading. Otherwise, satu- 
ration prevents you from knowing wheth- 
er your adjustments are improving any- 
thing or not. 

Start with the last IF can. Adjust first 
the top slug, then the bottom slug for a 
masimum meter reading. Work your way 
back to the first IF coil, peaking the top 
slug first, then the bottom slug. Go 
through the whole IF strip at least twice, 
or until no further improvement can be 
made. 

Do not tamper with the top slug (the 
secondary) of the sound -detector trans- 
former yet. However, you can peak the 
bottom slug. You will probably have to 
revise this setting later, but this proce- 
dure presets it to nearly correct. 

Now, to set the top slug of the detector, 
change your meter connection. Connect 
the probe to the resistor that is in series 
with the sound output (center tap) of the 
detector transformer. Be sure the cou- 
pling capacitor (if there is one) doesn't 
get between the transformer and your DC 
test probe. 

Rock the top slug back and forth until 
you find an exact zero voltage. If the 
transformer and the diodes are OK, the 
voltage will swing sharply positive and 

FIG. 9.- SWEEP -ALIGNMENT CURVES: (a) off - 
center from markers and too wide; (b) curve 
moved into position, with correct shape; and 
(c) detector S -curve set up symmetrically 
around markers, with 10.7 MHz at exact cen- 
ter. 

negative from 0 as you rock the secondary 
adjustment. You may have to jump back 
and forth between this adjustment and 
the bottom slug (change the DC meter 
connection each time). The two slugs do 
interact. A little patience (and work) will 
find the proper zero setting. 

Sweeping IF signals 
Now, with the IF coils peaked, you are 

ready to inspect bandwidth. This demon- 
stration is carried out for you with the 
Sencore model SG165, on a stereo receiv- 
er that does not use filters in the IF 
section. With filters, you seldom find 
more than one or two IF coils to adjust - 
typically between the mixer section and 
the IF strip. However, you generally find 
a sound -detector coil that may need ad- 
justing. 

Use a sweep generator set to 10.7 
MHz, and connect the sweep RF to the 
same mixer or IF point used for your 
preliminary IF alignment (Fig. 8). Note 
that with the Sencore model SG165, you 
must use an oscilloscope that has a line - 
sweep function inside the scope, because 
the model SG165 does not have a sweep - 
base output to connect to an oscilloscope. 
Hence, with this generator, you cannot 
use the X Y mode of your triggered 
scope, and any triggered -sweep operation 
is impossible. We used the Sencore mod- 
el PS163 scope for our test; several other 
scopes, especially recurrent -sweep scopes, 
have a line -sweep mode. 

The Heathkit model 1G -5237 and the 
Sound Technology model 1000A both 
have a 60 -Hz sweep -base signal to feed a 
scope. The model 1G -5237 provides it via 
the composite signal jack, when you set 
the function switch for RF sweep. All the 
TV /FM sweep generators listed in Table 
2 have a sweep -base output right on the 
front panel, ready to connect to the hori- 
zontal (X -axis) input of any oscilloscope. 

This next step is important. Many 
technicians overlook it and become frus- 
trated trying to set up a sweep trace in an 
FM receiver. 

Disconnect the averaging capacitor 
that bridges the two balancing resistors in 
the sound detector. This is the same 
capacitor to which you clipped your DC 
voltmeter earlier. For sweep alignment, 
disconnect the positive ( +) end of the 
capacitor; just leave it dangling. Then, 
connect your oscilloscope 10:1 probe to 
the point from which you disconnected 
the capacitor. This places the probe at the 
cathode end of the diode pair, and an up- 
direction sweep display on the scope 
screen. Set the scope input for 0.5 volt - 
per- division. 

The Sencore model SG165 generator 
uses post- injection markers; the scope 
probe therefore goes to a jack on the 
generator, and another test cable goes 
from the front panel of the instrument to 
the scope's vertical (Y -axis) input. To 
connect the probe inside the receiver, 
follow the same procedure. 

Heathkit model IG -5237 

Adjust the generator output to provide 
just enough signal so that a sweep display 
doesn't show a lot of "grass" or noise. 
Don't overdrive the receiver IF strip be- 
cause this would show a false response. 
Also keep the markers as small as you 
can; with post- injection, they won't dis- 
tort the curve but they can spread out and 
become confusing. 

Now, use IF adjustments to bring 
about a flat -topped sweep response. Do 
not turn any single slug very much; pre- 
setting made them all fairly close. Watch 
the three markers, if you're using the 
Sencore generator. These markers are at 
10.6 MHz, 10.7 MHz and 10.8 MHz. 
The curve should not turn down for skirt- 
ing until its flat top is beyond the 10.6 - 
MHz and 10.8 -MHz markers. 

Figure 9 -a shows a typical IF response 
after preadjustment but before sweep 
touchup. The curve is slightly off -side. 
The IF cans must be touched up. Other- 
wise, bandwidth and tuning will not be 
symmetrical, and stereo recovery may not 
be dependable -particularly on any mar- 
ginally distant station. 

You will find that in each IF can, one 
core affects the tilt of the top of the 
response curve. The other core slides one 
end or the other of the curve under or out 
from under the markers. Very little ad- 
justment is needed to place the properly 
shaped curve, evenly under all three 
markers, as shown in Fig. 9 -b. Also adjust 
the bottom (primary) slug in the detector 
transformer. 

The flat top of the curve should extend 
a bit beyond the two outer markers, to 
give a solid 250 -kHz response. Be careful 
not to extend the top too far, or adjacent - 
frequency stations will try to capture each 
others' places on the dial! 

Finally, you're ready to adjust the 
detector coil. Disconnect the scope and 
reconnect the capacitor you unhooked 
earlier. Now, find the resistor that comes 
from the center tap of the detector -coil 
secondary. This resistor is the sound - 
output point that precedes any coupling 
capacitor. Connect your scope probe 
there. 

You may have to increase the scope's 
vertical -input sensitivity. Otherwise, the 
S -curve display may be too flat. You may 
also have to turn down the markers; if 
they are too large, they may confuse you 
as to where the center of the curve is. 

Now, adjust the top slug of the detec- 
tor- transformer sound so that the 10.7- 
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A Methodical Troubleshooting 
System 

Basically, Easi -Way Servicing' comprises 
five steps. A brief description of each step 
gives some idea of how timesaving and 
direct this troubleshooting technique is. 

Step 1: Analyze the Functions in an 
instrument. Consider a hi -fi system, for 
example. Operate the equipment and de- 
cide whether the trouble lies in a turntable, 
a tape or cassette deck, in the tuner func- 
tion, or in the receiver's amplifier. You 
cannot afford to waste time hunting defects 
in the wrong equipment. This may seem an 
obvious point, but it often happens. The 
trick is to establish specific tests that let 
you analyze each function more or less 
independently of all others. 

Step 2: Diagnose the Section that oper- 
ates incorrectly or not at all. In a stereo 
tuner, it might be the RF section, the IF 

section, the demodulator, or the multiplex 
section. In a stereo or quadriphonic amplifi- 
er, the malfunction could occur in the 
preamp section, power supply, voltage am- 
plifiers, tone control, or power amplifier; 
any of these could be at fault, and you can 
multiply by two (or four for quadriphonic 
operation). Diagnose which section, and 
you're way ahead of the game. Naturally, 
your aim is to focus troubleshooting atten- 
tion only in the section actually containing 
the fault. That makes sense, but it's not 
always the way it happens. Again, the 
secret rests in specific procedures that 
prove your diagnosis. 

Step 3: Localize the Stage that's bad 
within the section you diagnosed. I define a 

stage as a transistor, FET, diode, (or tube) 
plus its components and wiring. 

An IC and its associated components 
can form a stage. Or an IC can be a whole 
section. A stage usually processes a signal; 
some stages process DC voltages (or volt- 
age changes). The fact is, your tests for 
localizing a bad stage depend largely on 
what components are in the stage and what 
they should accomplish. But (a) you have 
only a few of these stages to test because 
of steps 1 and 2; (b) the tests are common 
and seldom complicated; and (c) you save a 
lot of other testing once you know which 
stage is bad. 

Step 4: Isolate the Circuit that is causing 
the stage malfunction. Circuits are con- 
tained within a stage. Signal circuits in- 
clude input coupling, output coupling, de- 
coupling or bypass, feedback and tuned 
circuits. The DC circuits include the collec- 
tor, base and emitter -supply circuits; bias 
dividers; and supply branches, etc. In DC- 
coupled stages, signal and DC circuits 
involve the same components; but you can 
test them either as DC- handling or as 
signal -handling circuits. And, of course, 
you only have a few circuits to test. 

Step 5: Pinpoint the Component at 
fault, which is the ultimate goal. Obviously, 
the whole concept involves avoiding having 
to troubleshoot functions, sections, stages, 
or circuits that are really OK. All five servic- 
ing steps described here point you logically 
in that direction. 

If you're an old -timer and successful, you 
probably already use all these steps. But it 
doesn't hurt to review good techniques. 
These steps are a godsend to technicians 
who were never taught a direct, straight - 
moving troubleshooting procedure. R -E 

COMPOSITE 
STEREO SOMETIMES 

(OR OSC) TWO STAGES 
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R 
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FIG. 10.- STAGES IN NON -IC MULTIPLEX SECTION actually work similar to IC types, but several 
adjustments are needed to keep them in alignment. 

MHz marker is exactly centered on the 
S- curve. Touch up the bottom slug to 
make the S -curve symmetrical. Figure 
9 -c shows the symmetrical S -curve that 
you're trying for. (Do not make any other 
IF adjustments.) 

Work back and forth between the top 
and bottom slugs. The bottom slug should 
cause the shoulders of the S -curve to be 
symmetrical and equidistant from the 
center marker. The top slug slides the 
whole curve back and forth around the 
center marker. 

Disconnect the generator and the 
scope. You know if the IF section is not 
only operative but in tip -top alignment. 
Naturally, any nontunable coils you find 
along the way will alert you to trouble- 
shoot the associated stage. Check the 
transistor first, then other components. 
Open bypass capacitors can make a coil 
tune more broadly than expected, distort 
the sweep curve to an impossible degree, 
and make coil -tuning seem erratic. Yet, 
you might not spot this trouble when you 
go through the set with an unmodulated 
IF signal. Nor is a faulty coil uncommon; 
ordinarily, it will fail completely to tune. 

Stereo multiplex alignment 
Integrated circuits in modern stereo 

receivers leave little adjustment either 
necessary or possible. But there are still 
many older receivers around that you 
may have to service. As with the rest of 
the receiver, alignment makes a fine trou- 
bleshooting technique. 

Figure 10 shows the stages you can 
expect to see in the multiplex section of 
most stereo receivers. Without a multi- 
plex IC such as that shown in Fig. 6, the 
balanced- detector system is the most 
used. The main differences lie in how the 
pilot signal from the station (or genera- 
tor) develops a 38 -kHz injection signal 

Leader model LSG -231 

for recovering the L - R, which then 
combines with L + R to form the origi- 
nal L and R signals. Some pilot signals 
lock a 19 -kHz oscillator, which then is 

doubled to 38 kHz. In other sets, the pilot 
signal is amplified and then locks a 38- 
kHz oscillator. In either case, a 38 -kHz 
signal goes to a balanced demodulator. 

A composite stereo signal is sometimes 
amplified before being applied to the 
balanced demodulator, sometimes not. 

To troubleshoot, start by aligning the 
19 -kHz and 38 -kHz coils. Connect a 10:1 

scope probe at the output of the last coil, 
the one that feeds the balanced demodu- 
lator. You'll find a handy clip -on point at 
the input end of either diode in the de- 
modulator. Figure 11 -a shows the 38- 
kHz sinewave that is present there. The 
scope timebase was set for 20 As- per -divi- 
sion; the vertical input was set for 5 volts - 
per- division, or whatever voltage it takes 
for a sizable display. 

Peak all the transformers for maximum 
amplitude of the 38 -kHz signal. This is 

not their final adjustment, but indicates 
whether any of them are defective. If one 
transformer fails to tune, investigate the 
stage around it as described. If there's no 
38 -kHz signal, use your scope to trace 
through this branch of the section to 
discover the reason. 

Connect your scope probe to the center 

4.0 

pnwnnn,1ll 

FR'!111;: 

FIG. 11. -PLAIN RF SIGNAL (a) at 38 kHz injects 
carrier signal into balanced demodulator to 
beat against L - R sidebands and recover (b) 
L -R signal for stereo FM reception. 
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input point of the balanced demodulator. 
Set the generator to modulate only one 
side -say, the left side. The composite 
stereo waveform at the input to the de- 
modulator is distinctive (Fig. 11-b). If it's 
missing or unduly weak, which means its 
amplitude is less than at the input of the 
section, trace backward until you find 
where the waveform reappears or shows 
normal amplitude. 

A major criterion for good multiplex 
alignment is separation: When you feed a 
left- side -only signal into the stereo re- 
ceiver, does any audio signal appear in the 
right -side amplifiers and vice -versa (of 
course)? 

One easy way to check this is to first 
measure the output of both amplifiers 
using a monophonic signal, balancing 
them equally (which also proves that the 
amplifier part of the stereo receiver is 
working), and then switch to a stereo 
input with only one side modulated. 

The meters on the Sencore model 
SG165 generator are already calibrated in 
decibels for comparing separation. Con- 
nect the meters to the left and right 
amplifier outputs. You are still feeding a 
stereo -modulated RF signal into the re- 
ceiver's front end. 

Turn the left -side modulation on and 
the right -side modulation off. Crank up 
the amplifier volume until the left -side 
meter indicates about three -fourths of 
full -scale. Then, very carefully tweak 
each transformer in the multiplex section. 
Try for a maximum left -side output, but 
with minimum reading on the right -side 
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Sencore modal SG185 

FIG. 12: SEVCORE MODEL SG165 METERS 
are calibrated to show exact amount (in deci- 
bels) of separation in stereo recovery system of 
FM radio. 

meter. 
You'll find it necessary to compromise. 

You will also discover that these adjust- 
ments are extremely critical, and that 
there is some interaction between trans- 

formers. These are the same coils you 
peaked earlier, but those were rough 
adjustments. Now you are settling the 
phase right down to the very best obtain- 
able for the demodulator. Perfect phase 
results in the best possible separation. 

When the left -side output is at max- 
imum and the right -side output is at 
minimum, set the amplifier volume so 
that the meter on the left reads exactly 
full -scale. The decibel scale will show 
that this establishes a zero -decibel refer- 
ence. The meter on the right then indi- 
cates the decibel difference, the amount 
of separation. Figure 12 shows a stereo 
tuner exhibiting 25 dB of separation. 

Switch the left -side modulation off and 
turn on the right -side modulation. Adjust 
the volume for a full -scale reading on the 
right -hand meter. The meter on the left 
should indicate the same low separation 
achieved with the opposite mode. If the 
two sides are unbalanced -that is, if sepa- 
ration is greater in one direction than in 
the other -you must refine the final 
adjustment, the balanced demodulator 
transformer. Also you must check the 
potentiometer separation control, if the 
set has one. 

Finally, separation in both directions 
should meet the radio manufacturer's 
specification. Naturally, as you go along, 
defects can simply prevent you from 
accomplishing the necessary alignment. 
Once you are accustomed to making 
alignments tests, you can diagnose a set 
quicker this way than it takes to read 
about it. R -E 

Low -priced programmable TV game 
IC's introduced 

"A winner for next Christmas," says R. C. 
Norwood, general manager of General In- 
struments Consumer Products Line, refer- 
ring to the company's new low- priced pro- 
grammable (LPP) game set. Norwood indi- 
cated that the product has already received 
an enthusiastic response from such manu- 
facturers (among others) as Radofin and 
General Electronics. 

The LPP system "offers the consumer a 
large number of game combinations with 
cartridge flexibility at a console price one- 

LOW -COST PROGRAMMABLE TV GAME built 
using new IC's from General Instrument. The 
game is not microprocessor based. Instead of 
the cartridges containing ROM memory, each 
cartridge contains a dedicated game IC. 

half of that cf the programmables currently 
in the market place." All cartridges provide 
realistic sound, on- screen scoring and are 
tailored to both U. S. and European TV 
standards. 

The LPP uses an AY -3 -8615 color video 
processor IC in the game console. Car- 
tridges currently available are: the 8610 
Supersport (20 games); the 8675 Motorcy- 
cle(8 games); and the 8603 Road Race Set 
(3 games). In the planning stage are three 
other cartriidges: Shooting Gallery (12 
games); Wipeout (24 games); and Warfare 
(10 games). 

1978 -1979 SCTE officers and 
directors 

The Society of Cable Television Engi- 
neers, Inc. (SCTE) has announced its slate 
of officers and regional directors for 1978- 
1979. They are as follows: 

President, Bob Bilodeau (serving to end 
of 1978 only); eastern vice president, Ha- 
rold Null; western vice president, Gay Kley- 
camp; secretary, Judith Scharf; and trea- 
surer, Ed Horowitz. 

Regional directors are Frank Bias, Glenn 
Chambers, Bill Ellis, Jim Grabenstein, John 
Morovich, Bruce Uerling, and John 
Weeks. 

Moratorium asked on microwave 
installations in NY area 

Because of increased public concern 
over the possible adverse long -term effects 
of microwave radiation, New York City's 

Board of Standards and Appeals has asked 
Mayor Edward Koch to declare a tempo- 
rary moratorium on constructing or install- 
ing microwave facilities in the area until 
"satisfactory guidelines" have been estab- 
lished. To date, no studies have been made 
concerning the long -term effects of such 
facilities. 

The Board's request arose partly out of a 
recent decision to deny permission to con- 
struct a 180 -foot microwave transmission 
tower in Staten Island. This tower would 
have formed part of an overall U.S. Coast 
Guard maritime traffic plan for New York 
Harbor. If the moratorium is approved, this 
would be the first time any major metropol- 
itan area in the U.S. has taken such an 
action to determine health and safety stan- 
dards for microwave radiation. 

Robert Villont announces his 
candidacy for NESDA president 

At a recent meeting of the Washington 
State Electronics Council, NESDA senior 
vice president, Robert (Bob) Villont an- 
nounced that he would seek the presidency 
of NESDA. In his speech, Villont expressed 
his main concern was increased NESDA 
membership, but also stressed that the 
national office should strive to practice 
what it preaches to the membership - 
namely, service to the customer. Washing- 
ton and Oregon groups have endorsed 
Villont and pledged continued support in 
implementing his campaign plans, if he is 

elected. R -E 
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Reducing CB 
Interference 
Many television interference complaints are caused by the second 
and third harmonics from CB transceivers. A special test instrument has 
been developed so technicians can easily measure interference components. 

ED PILLER, W2KPQ 

JIM SMITH PUSHES THE MICROPHONE 
button on his CB base station to 
communicate with a friend on the 
other side of town. Thirty seconds 
later, he receives a phone call from 
an irate neighbor telling him that he's 
wiping out his favorite football game 
on Channel 5. How many times (in 
one form or another) is this scene 
repeated across the United States? 
Judging from information provided 
by the FCC, over 100,000 formal 
complaints of CB- caused interference 
are now being received a year. How- 
ever, for every documented complaint, 
there may be 50 or more cases that are 
unreported. Apparently the problem 
has reached tremendous proportions. 

The FCC has cracked down through 
rules requiring harmonics and spurious 
radiations from new CB transmitters 
to be a minimum of 60 dB down from 
the power output of 3 watts to 4 watts. 
Furthermore, since many home enter- 
tainment receivers may be as much at 
fault as poorly designed transceivers, 
Senator Goldwater and Congressman 
Vanik have introduced bills into 
Congress that would require RF inter- 
ference- suppression devices to be 
incorporated in home receivers at the 
time of manufacture. In addition, local 
town boards in some cases have levied 
fines for interference and have imposed 
ordinances on antenna structures. 
Many of these cases are now being tried 
in the courts since they usurp some of 
the FCC's jurisdictional powers. 

I faced some of these problems from 
1951 through 1966 while operating a 
1 -kW SSB amateur transmitter on the 
21 -MHz and 29 -MHz bands. from a 
50 -foot tower in a suburban area. A 
situation developed that even when I 

was out of town, interference com- 
plaints were received against my 

nonoperational station. This was 
primarily due to the fact that my 
antenna was the most prominent one 
in the area. Accordingly, it was the 
most logical place (in the minds of 
some) from which these interfering 
signals could originate. There is a 
wealth of information available on the 
causes and cures for RF interference 
from cases studied in the amateur radio 
service, and some of the major items 
will be discussed in this article. 

Causes of interference 
In seeking to cure interference 

problems, it is important to diagnose 
the cause. Suppression techniques can 
be applied only when the interference 
path has been located. Generally, 
interference can be caused by har- 
monics and other spurious frequencies 
generated in the CB transceiver itself. 
It can also be generated through 
overload and audio rectification in the 
home entertainment device that is 
caused by faulty design. It can 
also be the result of other outside 
phenomena completely unrelated to 
the communication devices. 

Interference in the home TV set can 
be caused by front -end overload from 
a local signal due to inadequate 
rejection ahead of the first RF stage. 
During the overloading process, inter- 
fering frequencies are generated within 
the receiver itself. They can also be 
induced by a strong RF signal being 
rectified in a particularly sensitive 
portion of a solid -state or vacuum -tube 
circuit. Low -level audio circuits are 
especially vulnerable to this. Inter- 
ference signals have also been known to 
enter directly through the power 
lines, which can act as a receiving 
antenna and conduct the signal to the 
affected receiver. 

Other sources of interference that 
may be blamed on the CB'er are 
completely unrelated to his operations; 
i.e., corona and noise generated by 
local power lines and oil burner 
ignition systems; or line noise caused 
by vacuum cleaners, electric razors, 
washing machines, light dimmers, 
fluorescent lighting and other appli- 
ances. Automobile ignition systems, 
diathermy machines and industrial 
equipment have also been known to 
cause interference problems. Improp- 
erly adjusted power microphones can 
cause badly distorted signals as well as 
spurious products that could affect 
adjacent -channel CB's and other home - 
receiving devices. Emissions from the 
public service, broadcast, amateur and 
land -mobile bands can also interfere. 

In tracking down the interference, it 
is important to determine a pattern: 
When does it occur? How often? What 
are its symptoms? Can voices or call 
signals be identified? Does the visual or 
aerial interference occur in accordance 
with a ranging voice modulation? 

Once it is determined that the inter- 
ference is caused by a local transmitter, 
a receiver capable of tuning from 
2 MHz to 30 MHz could help identify 
the cause in most cases. Other 
receivers tuning the 30- to 54 -MHz 
and 144- through 170 -MHz frequencies 
could also identify emissions in other 
bands that could cause interference. 
Observing the interference signal on 
the home set, while listening to it on 
its fundamental frequency, would be 
the surest way of identification. 

Measurements and tests 
In making interference measure- 

ments to determine its sources and 
causes, it is important to make sure 
that your own CB system is relatively 
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FI I. 1- SPECTRUM ANALYSIS of fun - 
da mental, second and third harmonic 
fri quencies. 

free from radiating spurious signals. 
This, of course, can be established by 
se:ting up the receiver in a laboratory 
and making tests with a good spectrum 
aralyzer. The resulting test data would 
açpear on the cathode ray tube of the 
aralyzer. Figure 1 shows the funda- 
m mntal frequency of 27 MHz and the 
se 7ond and third harmonics at 54 MHz 
and 81 MHz. The second and third 
harmonics are normally considered to 
be a major source of CB interference 
arad should be at least 60 dB down from 
the fundamental frequency. 

Unfortunately, the above lab setup 
re iuires very expensive equipment that 
is normally not available to the average 
service technician. Leader Instruments 
Corporation, recognizing this problem, 
has introduced the model LHM -950 
CB harmonic meter system. This in- 
st ument includes a calibrated tunable 
vcltmeter and a directional coupler 
(model LC -32) at a cost of $334.95. 
When used with a 50 -ohm dymmy load, 
su h as the Leader model LPM -880S, 
a .complete test system is available for 
harmonic measurements. (See Fig. 2). 
Once the test setup is completed, 
suitable adjustments can be made to 
harmonic traps within the transceiver.* 
The effectiveness of add -on low -pass 
filters in the RF output line can also 
be determined. 

Interference caused by radiation of 
the second and third harmonics can 
easily be detected on a home TV set. 
The second harmonic normally appears 
or Channel 2, and the third harmonic 
or Channel 5 or Channel 6. 

It is important to note that while 
the FCC regulations require that 
harmonic suppression be a minimum 
of 60 dB, this value may not be 
adequate under certain conditions. 
For example, a fringe -area receiver 
pi:king up a weak TV signal could be 
wiped out by the second or third 
harmonic of a local CB set even 
though the interfering harmonic is 
suppressed more than 60 dB. 

Figure 3 shows the block diagram 
of the model LHM -950. A signal is 
coupled from the output of the 
transceiver via a directional coupler 
(see Fig. 2) to the input of the model 
*CB transceiver adjustments should only 
bf performed by a technician having a 

vs lid first -class or second -class FCC radio- 
telephone license. 

FIG. 2 -TEST SYSTEM for harmonic measurements. 

OFF @ CALIBRATED 
ON ATTENUATOR 

FF TUNER ASSEMBLY 

2ND 
HARMONIC -0- 

TUNER 

J 

3RD 
HARMONIC -*. 

TUNER 

TUNER BIAS ON AGC LINE 

DIODE 
RECTIFIER 

FIG. 3- INTERNAL CONSTRUCTION, model LHM -950 harmonic meter. 

LHM -950. A calibrated attenuator 
feeds the signal through an RF tuner, 
which then converts it to a 45.75 -MHz 
IF signal. The IF is thereby amplified 
and rectified. The DC output signal of 
the rectifier is fed to a calibrated meter. 
The attenuator is adjusted to bring 
the reading on- scale, and the second - 
harmonic tuning is peaked. A reading is 
then obtained in dBp (dB above 1 µV). 
When applied to a calibration curve, a 
dB reading below the fundamental 
signal can be obtained. The third 
harmonic is measured similarly. 

Curing interference 
The cure for radio -frequency inter- 

ference can be very simple or extreme- 
ly involved and complicated. The 
simple remedies should be tried first. 
A good low -pass filter, designed to 
operate at the output connector of 
the CB set, should be installed if the 
measured harmonics do not meet the 
60 -dB requirement. If interference is 
still being received on the TV set, a 
high -pass filter, mounted as close as 
possible to the tuner, should be 
installed. This filter attenuates signals 
below 54 MHz and prevent spurious 
interference from being generated by 
an overload condition at the TV set 
front -end. If interference still persists, 
the CB set output should be connected 
to a shielded 50 -ohm dummy load. If 
interference is still present, perhaps it 
is being conducted through the power 
line or radiated directly from the set 
itself. A power -line RF could cure the 
first problem; the second may require 
extensive grounding and shielding at 
the CB set. 

It is a good idea to substitute 
another CB set for the one under test 
and determine if the interference per- 
sists. Some CB sets have been known 

LEVEL 
METER 

to generate spurious frequencies in the 
RF- amplifier chain that are not har- 
monically related to the output fre- 
quency. In addition, you can substitute 
a second TV set to observe if the 
interference signal disappears. If this 
is the case, then the fault lies in the TV 
set rather than in the CB unit. 

Summary 
RF interference from a CB set can 

be reduced by applying appropriate 
measures at the set itself, the affected 
receiver or in both. A logical system 
would include trying filters at each 
place and substituting a different 
transmitter and receiver in each case. 
The path of interference should be 
determined and measures applied to 
eliminate it. Additional RF inter- 
ference information can be obtained 
by contacting the A.R.R.L. or the 
FCC. In many cases, RF interference 
filters may be supplied free of charge 
from the home entertainment equip- 
ment manufacturer. R -E 

A complete RFI (Radio Frequency 
Interference) packet containing ex- 
tensive information can be obtained 
at no cost. Just send a large self - 
addressed manila envelope with 
forty -six cents ($.46) postage to 
the A.R.R.L., 225 Main Street, 
Newington, CT 06311, and request 
the information. 

To obtain the new FCC booklet 
on "How to Identify and Resolve 
Radio -TV Interference Problems," 
send a check for $1.50 (payable to 
the Superintendent of Documents) 
to the Consumer Information Cen- 
ter, Dept. 051F, Pueblo, CO 81009. 
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for an 
experience 
in electronics, 

get into 
cameras 

Improve your income by acquiring 
additional skills os a camera repair 
technician. Increasing use of elec- 
tronics in cameros is creating still 
more opportunities for camero 
repair specialists. Take advantage. 

Performance Training 
National Camera developed the 

first comprehensive technical train- 
ing for camera repair technicians in 
the '50's. More practicing techni- 
cians have received training from us 
thon from any other single source. 
Now this better -than -ever profes- 
sional program is os close to you os 
your mailbox. Learn at home! 

Complete Package 
You get texts, tools, practice 

equipment -a complete program 
including the latest additions in 
photographic electronics - not 
available anywhere else. 

Free catalog 
Find out about great training pro- 

grams in camera repair technology. 
You can learn at home, keeping 
your present job, or at our one -year 
resident school in Colorful Colorado. 
For free information, use the cord in 
this publication or write us today. 

ONational Camera 
Technical Training Division, Dept. GBD 
2000 West Union Ave., 
Englewood, Colorado 80110 

Accredited member NHSC, NATTS IL 
CIRCLE 15 ON FREE INFORMATION CARD 

FLYBACK SUBSTITUTE 
Help! I need a replacement for the 

flyback in an Ambassador color TV, mod- 
el 2914. The part number seems to be 
A29056 -A, but it's not listed in Sams or 
any other sources I could think of. -S. G., 

Tucson, AZ 
I've been crisscrossing references until 

I'm blue in the face! With no direct 
substitute yet. This is a brand name that 
was made by 10 different companies. 
From the type of part number, it could be 
a Nivico. A random check of Sams Pho- 
tofacts turned up a Nivico 7208, and the 
flyback number is A29056 -A. However, 
no substitute is listed for it either. 

You might try obtaining one from 
JVC, America Inc., 58 -75 Queens -Mid- 
town Expwy, Maspeth, NY 11378. 
Check Sams 1035 -2 to see if the circuit 
looks like yours. Good luck! 

TOO MUCH RIPPLE 
There's far too much ripple in the DC 

power supply of this GE model JA chas- 
sis. I've checked and replaced the filter 
capacitors; this didn't help much. What 
else could cause this ? -A. K., Elmhurst, 
NY. 

There's really only one thing left. 
Check the filter choke. It may have devel- 
oped an internal short across the windings 
but not to ground! 

(Feedback: "Bingo! ") R -E 

You Can Count 
On DAVIS! 

500.3 18'-I8 

NEW CTR -2A 
500 MHz & 1 GHz COUNTERS 

NOW WITH 
PERIOD MEASUREMENT (Optional) 

AND BUILT -IN PREAMP 

8 Digit .3" LED Display 
High Stability TCXO Time Base 
Built -in VHF -UHF Prescaler & Preamp 
Period lus to 1 sec. (optional) 
TCXO Std. 12 ppm 
Input Diode Protected 
12V -DC Operation (optional) 
Oven Crystal t .5 ppm (optional) 
Selectible Gate Times .1 sec. & 1 sec. 

500 MHz kit CTR- 2A -500K $249.95 
500 MHz assembled CTR- 2A -500A 349.95 
1 GHz kit CTR -2A- 10001( 399.95 
1 GHz assembled CTR- 2A -1000A 549.95 

OPTIONS: 
(02) Oven Crystal $49.95 
(03) .43" LED 10.00 
(04) 12 V -DC 10.00 
(05) 10 sec. Time Base 10.00 
(06) Period Option 15.00 

1Rmoal 
DAVIS ELECTRONICS 
636 Sheridan Drive 
Tonawanda, NY 14150 40 

6/874 -5848 r VISA ..44 

CIRCLE 71 ON FREE INFORMATION CARD 

TUNER SUB 
$19.95 

Since all tuner subs that we know of are modified 
TV Tuners, we decided to market an excellent 
performing yet very low cost sub for the technician 
who has to get all he can for his money ... a "Poor 
Boy's Sub" for only$19.95. 

This was not an easy task since cabinets, knobs 
and controls would push the price far above $19.95 
... We searched for a tuner that needed no cabinet 
and no controls ... one that the tech could scounge 
the knobs from most any old TV ... 

It took over two years but we finally found it. The 
gain is excellent ... Battery drain is very low (only 
18 mils). It's self biasing so there is no R.F. gain 

control to fiddle with ... It works equally well on 

tube or transistor sets ... b/w or color ... and is as 

easy to use as starting a fight with your wife (well, 
almost). All you need do is hook the set's IF cable to 
the "Poor Boy" and view the picture ... That's it ... 
no set up controls to confuse you. 

We compared the "Poor Boy" with other subs 

costing over twice the price and found it to work just 
as well on al /the comparison tests we made ... and 
often a lot easier to use ... Even though instructions 
aren't needed ... you get those too. 

The "Poor Boy" is small enough to easily hold in 

one hand ... no wires or controls dangling around. It 

comes completely wired and tested including bat- 
teries and ready to use. Send a check for only 
$19.95, and we even pay the shipping (how about 
that ?) or we will ship COD. 

Try it for 10 days ... If not completely satisfied 
... return for full refund. 

CALL TOLL FREE 1-800-433-7124 

TEXAS TUNER SERVICE 
4210 N.E. 28TH STREET, 

FORT WORTH, TEXAS 76117 
Master Charge and Visa accepted 

CIRCLE 76 ON FREE INFORMATION CARD 

Our new Bearcat® 250 
has all the fantastic space age features of our super 
popular Bearcat 210, but now we've added: 

50 synthesized crystalless channels 
User selectable scanning speeds 
Priority channel 
Digital time clock- accurate to seconds 
Automatic or user controlled squelch 
Search Direction- Search "up" or "down" 
for quicker return to desired frequencies 
Transmission activity counter -tells you 
how busy each frequency has been 
Search & Store -Will find and "remember" 
up to 64 active frequencies for later recall 
Direct channel select- Advance directly to a 

channel without stepping through interim channels 
Non volatile memory-No batteries required to 
retain memory, even when scanner is unplugged 
Auxiliary-On /Off control of equipment (tape 
deck, alarms, lights, etc.) when transmissions 
occur on programmed channels 

To reserve your space -age Bearcat® 250 and 
receive your order priority number for spring - 
summer delivery, send $389.00 plus $5.00 for U.S. 
U.P.S. shipping. Foreign orders invited at slightly 
higher cost. Visa and Master Charge card holders 
may call toll free 800 -521 -4414 to order. Outside 
the U.S. and Michigan dial 313 -994 -4441. To 
order by mail or for a free catalog completely 
describing the fantastic crystalless Bearcat® 250 
write: COMMUNICATIONS ELECTRONICS, Box 
1002- Dept. 10, Ann Arbor,IMichigan 48106 U.S.A. 

°1978 Communications Electronics 1 

CIRCLE 68 ON FREE INFORMATION CARD 
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PRECISION 

LIIIMIDATA PRECISION 

TRIPLETT 

Dual -Trace 5" 30MHz Triggered Scope 
VIZ 
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The C -Meter 
PRECISION, .>UTORANCING 
CAPACITANCE METER 

New Low Distortion Function Generator DIQTILLMULTIMETaS 

STtettsett New Compact Portable DMM 

New MODEL 461 Digital Multimeter 
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212.687 2224 THE TEST EQUIPMENT SPECIALISTS 

TOLL FREE HOT LINE 
800 -223 -0474 

54 West 45 Street, New York, N.Y.10036 

Mastertllarge. 
BankAmericard 
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ADVANCING the -I 
state of the art O o 

0 o 

in automatic 
percussion units... the 
PHOGIVIIIIABLE OHM SET 
features: score editing, bridges, intro's, 
external sync. to sequencers foot controls, 
memory save switch & much more. 

Enter scores in seconds - 
NO PROGRAMMING KNOWLEDGE IS 
REQUIRED! 

High Fidelity describes the 3750 as 
"an easy project. . . fun to do and yields 
delightful results.... an excellent 
educational tool and versatile aid to the 
musician who can't afford a live 
rhythm section." 

#3750 $84.95...( +$3 shipping) 
AnotherGreat Kit from: 
I f 1020 WUT WIL$MIOE MO. OKLAHOMA CITY. 0k13111 

NEW EKO 480 
;cTr ; ? SWEEP 

10 MHz SCOPE 
ÍI; 

Send Programmable Drum Set Kit 
($84. 95+ shipping enclosed) 

['TELL ME MORE... Send the instruction manual 
first ($2. 00 refundable upon kit purchase) 

name 

address - 

City: State. Zip:_ 
SEND FREE CATALOG 

CIRCLE 18 ON FREE INFORMATION CARD 

100% Solid State Includes 10:1 Probe 

More Professional scope perfor- 
mance for your money! DC to 10 
MHz bandwidth, AC and DC coup- 
ling, 11 position calibrated atten- 
uator, 10 mV /cm sensitivity, push- 
button operation. Outstanding 
features: Built -in TV Sync Separa- 
tor; Digitally controlled trigger cir- 
cuits; reference baseline display; 
calibrated 21 step sweep speed; 
Fully regulated power supply; Cus- 
tom Bezel for standard camera 
mounting. Assembled $425.00 

FREE 78 EICO CATALOG 
Check reader service card or send 50c 
for first class mail. See your local EICO 
Dealer or call (516) 681 -9300, 9.00 
a.m. -5:00 p.m. EST. Major credit card:. 
accepted. 
EICO -108 New South Rd. 
Hicksville, N.Y. 11801 

CIRCLE 64 ON FREE INFORMATION CARD 

You can build a better organ 
than you can buy! 

A magnificent Schober Electronic Organ 
What a marvelous way to put your special 

talents to work! With our Schober Electronic 
Organ Kits and your skill, you can build your- 
self some very special satisfaction, and a life- 
time of great music! 

Schober Organs are literally far superior 
to comparably -priced "ready -made" units. You 
could actually pay twice as much and get no 
better organ...and miss the fun of assembling 
it yourself. A PC board at a time, component by 
component. you'll assemble your own "king of 
instruments." And when you're done, you'll 
wish there was more to do. And there is! For 
then, Schober will help you learn to play, even 
if you've never played a note before! 

Schober Organ Kits range from $650 to 
$2850, and you can purchase in sections to 
spread costs out...or have two-year time pay- 
ments. Combine the incomparable quality of 
Schober components with your talent...and 
produce a far better organ than you can buy! 

Thousands of others have, ever since 1955. 
You can have ail the details, without cost 

or obligation. Just send the coupon for the 
fascinating Schober color catalog (or enclose 
$1 for a record that lets you hear as well as 
see Schober quality.) Why not clip it right now, 
before you forget? 

The `('hdte j Organ Corp., Dept. RE -177 
43 West 61st Street, New York, N.Y. 10023 
C Please send me Schober Organ Catalog 
C Enclosed please find $1.00 for 12 -inch L P 

record of Schober Organ music 

NAME 

ADDRESS 

CITY STATE ZIP 
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DIGITAL DARKROOM TIMER 
continued front page 37 

and local parts houses. Most of the IC's 
are part of Sylvania's ECG series (just 
add the ECG prefix to the 4 -digit desig- 
nation given in the parts list), and proba- 
bly part of RCA's SK series. Do not use 
Motorola's HEP series because even 
though they designate their CMOS gates 
with a 4 -digit number between 4000 and 
4099, their numbers, in no case, corre- 
spond to the industry standard numbers 
given in the parts list. That is, HEP4001 
is not the same as CD400I, ECG400I or 
the part specified for 1C3 and IC15. 

Repeatability, accuracy and 
short -time limits 

The repeatability of any selected in- 
terval is about 7.8 ms, the period of the 
digit -scan frequency. This occurs because 
operation of the EQUALS key is not syn- 
cronized with IC7's internal clock. 

The uncompensated accuracy of any 
interval is a constant dependent upon: 1) 

line- frequency accuracy; 2) the differ- 
ence between the relay's pull -in and drop- 
out time; 3) the phase shift across the 
transformer (which may delay the triac's 
turn -on if the relay energizes while the 
line voltage is close to zero); 4) an extra 
delay of 0.2 second in IC7 the first time 
the Equals function is activated. The first 

THERM DIGFAL 
HEAT SENSORS 

'OP 

*THERM I: 3 digit .3" LED display; 
5AA alkaline batteries; 15-20 
hour continuous operation; 
battery recharger and NiCads 
optional. 

*THERM II: 3 digit .5" LCD display, 
9v alkaline battery; 125 hour 
continuous operation. 

*MINI- THERM: plugs directly into 
DVM for reading on DVM 
display; 9v alkaline battery; 
125 hour continuous 
operation. 
liupged, handheld aluminum caw. 

. \i curare .2'. t 1 I.S1). 
Re.oluUun. Y E.K. or U. 
l'rube: Come. Hnh 5' tellun 

cable Ireplaceablet 
li:u,Ce: -511 °('1-515' FI 10 +I50'(' 

3112' F I 

Itat t ery -n petaled. 

(415) 941-2764 
P.O.Box 4477 Mtn. View CA 94040 
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three factors will not produce more than 
about 12 ms of error. The 0.2- second 
error is compensated for by delaying the 
relay pull -in by using IC6 -7 as the source 
c f the signal to latch IC3. As a result, the 
zccuracy is about 30 ms in the seconds 
range, and 100 ms in the minutes/ 
seconds range. Though repeatability is 
much more important than accuracy, if 
3 ou need high accuracy at short intervals, 
shunt R2 with any silicon diode, anode to 
Q1's base, and experimentally add suffi- 
cient capacitance from Q1's base to 
E,round to achieve the required accuracy. 
5tart with about 5µF. 

If you print in color, avoid using inter - 
%als less than about 0.5 second with 
i icandescent-lamp enlargers because dur- 
i lg the warmup and cooling period of the 
1 imp, which could be close to 0.1 second 
I3ng, the color temperature of the lamp 
/ill be too low compared with the steady - 
state value. This will produce reddish 
color shifts if printing from a slide, and a 
cyan shift is produced if printing from a 
r egative. R -E 

Il 
HIGH BLOOD PRESSIRE. 

Treat it...and he. 
The National High Blood Pressure Education Program, 

U.S. Department of Health, Education, and Welfare. 

Bugbooks®& 
Bugworks. 

In E &L's Complete Bugworks Cat- 
alog, you'll find everything you 
need to master the world of elec- 
tronics. And to start, check out 
the Bugbooks. 23 Volumes of the 
most comprehensive & authori- 
tative tutorials in electronics 
today, from basic circuit design 
to advanced Microcomputer 
experiments. 
They're all in the works -the 
Complete Bugworks. 

Send for your free 
copy today. 

lú® 
E &L INSTRUMENTS, INC. 
61 Fusl Street, Derby. COnn. 06418 
(203) 735.8774 Telee No. 96 3536 

NOW! 
Measure 
dc, ac and 
ac -an -dc 
current with 

the F.W. Bell 
Current Gun" 

probe 
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;HOLD IT! 
&ny*here you- 
want it. 

PanaVise tilts, turns, rotates. 
()ne quick turn of the control 
N nob and you securely position 
your work exactly where you 
want it. Holds firmly but gently 
the most delicate electronic 
Farts and P. C. boards. 

Whether you're into building 
ome electronics, trouble 

shooting, or professional serv- 
king ... you'll wonder how 
you got along without this mod- 
e stly priced 'extra hand.' 

Model 396 Wide Opening PanaVise 
shown. An ingenious variety of other 
i iterchangeable bases, holders and 
ccessories also available. See your 
e lectronics distributor, or write 
ff 

)r 

FREE 

L D A ` Q Dept. CE2 
,224 Chakemco St., South Gate, CA 90280 
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on your 
voltmeter, 
multiiteter or scope. 

This new clamp -on probe lets 
you read from 0 to 1 kHz and 
from 0 to 200 A, accurately, 
safely, quickly. No disturbing 
the circuit or insulation. Clamps 
over conductors up to %" dia. 

Write for full specs today. 

7-tdo 
A Seosrdrary of 

The Arnold i rpreeerinp Company 

ELL INC° 
Q) 1 

4946 Freeway Drive East Columbus. Ohio 43229 c0 
Phone .)6141888 -7501 Twx: 810-337 -285, 
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JUST $495 
GETS YOU THIS 

DUALTRAGE 
GOULD SCOPE 
PLUS TWO XIO 

PROBES. 
You know that's a 
great price. Espe- 
cially when you con - 
sider the outstanding 
performance you get 
with this Gould 
0S245A oscillo- 
scope. 

And you get clear, 
bright displays. 5mV 
/div. sensitivity and 
exceptionally versatile trigger 
performance. It's ideal for TV or 
general electronic service work; 
perfect for hobbyists and educa- 
tional institutions. You can rely on 
Gould to live up to these specs: 

DC to 10 MHz; dual trace 
Trigger performance in excess 

of 15 MHz 
TV trigger facilitates solid syn- 

chronization with TV signals 

Portable; weighs 
just 11 lbs. 

Carries full two 
year warranty on all 
parts and labor ex- 
cluding normal cali- 
bration, fuses and 
minor maintenance. 
Just one phone call 
gets you action. 
Don't miss out on 

this bargain. Pick up the phone 
now and call us toll -free at 800- 
325 -6400. (In Missouri call 800- 
342- 6600). We'll rush you free 
literature and ordering informa- 
tion on the OS245A as well as other 
Gould oscilloscopes applicable 
to your needs. Gould Inc., Instru- 
ment Systems Division, 3631 Per- 
kins Avenue, Cleveland, Ohio 
44114. 
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NEGATIVE PICTURE, NO SYNC 
The picture goes negative and loses 

sync on this Sears model 562.10420 chas- 
sis. The brightness control behaves like 
automatic -gain control. I checked the 
AGC circuit but didn't lind anything. 
Where to now?- G. E., Belleville, IL. 

Go right back to the automatic -gain 
control (AGC) and clamp it with a bias 
box at about + 1.9 volts. If this clears up 
the problem, then follow through the 
AGC stage very carefully. These symp- 
toms could indicate leaky transistors. 

(Feedback: "That solved it. The AGC 
keyer and amplifier transistors were both 
very leaky. Thanks for the help! ") 

DOUBLE PICTURES 
I'm a student trying to fix this Sanyo 

model 21V65. It has double pictures or 
double horizontal loldover. Changing the 
tubes brought no results. -J. S., Virginia 
Beach, VA. 

This is most apt to be a horizontal 
oscillator /AFC problem. Remove the 
AFC by grounding it, then see if you can 
adjust the horizontal -hold control so that 
only one straight -sided picture appears on 
the screen. If you can, the oscillator is 
able to run on- frequency. Put the AFC 
back in. If the picture goes out of sync, 
the problem is in the AFC, with the most 
likely cause being the dual -diode unit. 
Make sure that this unit is perfectly 
balanced. R -E 

BEST IN NEW ELECTRONICS BOOKS! 
, The Handbook of Telephones t Accessories. 432 p., 215 il. $9.95 

Install Electronic in Cars, Boats, PIanes.Trucks L RV's. 364 p. 51.95 
The BASIC Cookbook. 140 p. $4.95 
How to Repair Video Games 210 p., 182 $7.95 
Beginner's Gde.- Designing /Building Trans. Radios. 140 p. 54.95 
101 Practical Uses for Propane Torches. 140 p., 98 il. $3.95 
Towers' International FET Selector, 140 p. $4.95 
How to Design /Build Electr.Instrumentation. 420 p.. 210 i1.59.95 
Automotive Air Conditioning Handbook. 280., 151 il. $6.95 
How to Repair Movie L Slide Projectors. 304 p., 270 il. $1.95 
Closes- Circuit TV Instil., Mainten., L Repair. 304 p.. 220 il. $8.95 
Understanding Sound, Video L Film Recording. 140 p.. 74 il. 55.95 
Build -It Book of Solar Heating Projects. 196 p., 111 il. $4.95 
Hdbk. of Solar Flare Monitoring /Propag. Forecasting. 196 p. 56.95 
51 Practical Programs I Games in BASIC. 210 p.. 611 il. 51.95 
Beginner's Guide to Microprocessors. 182 p., 106 il. $5.95 
Hearing Aid Handbook. 432 p., 224 il. $8.95 
CMOS Databook. 280 p., 210 il. $6.95 
Master OP -AMP Applications Handbook. 476 p., 320 il. $9.95 
Miniprocessors. From Calculators to Computers. 196 p., 67 il. t5.95 
Complete Hdbk. of Public Address Sound Systems. 272 p. $7.95 
Modern Transistor Radios. 64 p., 112 il. $2.50 
Microwave Oven Service L Repair. 420 p.. 210 il. $9.95 
IC Function locator. 224 p. $5.95 
Hdbk. of Marine Electronic /Electrical Systems. 546 p..338 il. $9.95 
Solid -State Motor Controls. 322 p.. 162 il. $8.95 
Master Handbook of Ham Radio Circuits. 392 p., 301 il. $8.25 
How to Completely Secure Your Home. 224 p., 162 il. $595 
Towers' International Transistor Selector. 200 p., 119 il. $6.95 
Ham Radio Incentive Licensing Guide. 154 p., 10 il. 54.95 
Programming Microprocessors. 280 p., 102 il. $6.95 
The "Compulator" Book -Build Super Calculators /Minicomputer 

Hardware with Calculator Chips. 322 p., 227 il. 57.95 
Master Transistor /IC Substitution Handbook. 518 p., 165 il. $7.95 

Modern Crystal Radios (Make and Use Series). 64 p.. 101 11.52.50 

Home -Brew HF/VHF Antenna Handbook. 210 p., 143 il. $5.95 

CBer's Handy Manual of SSB. 80 p.. 42 $2.25 
Beginner's Gde.- Making Electronic Gadgets. 140 p., 113 ii. 54 9S 

Modern Digital Communications. 308 p., 122 il. $6.95 
Microprocessor Progr.- Computer Hobbyists. 318 p., 219 il. $8.95 
Illus. Oict.- Broadcast -CAR -Telecommunications. 420 p. $8.95 
Linear IC Applications Handbook. 280 p., 183 i1. $6.95 
Build -It Book of Optoelectronic Projects. 238 p.. 175 il. $595 
Photo Guide to AM /FM Stereo Repair. 288 p., 281 il. 56.95 
Servicing Medical L Bioelectronic Equipment. 350 p., 165 $8.95 
How to Use AF L RF Signal Generators. 238 p., 162 il. $5.95 
Model Railroad Electronics. 308 p.. 218 il. $5.95 
The ABC Book of Hi -Fi /Audio Projects. 182 p., 131 il. 54.95 
Complete Hdbk. of Electrical /House Wiring. 476 p., 197 il. $6.95 
68 Practical Op Amp Circuits You Can Build. 140 p.. 120 il. $4.95 
How to Build Metal/Treasure Locators. 140 p., 60 il. $3.95 

Home Audio Systems Schematic /Servicing Manuals. each 200 p. 

$5.95Val.1 Capehart, Zenith. 0 Vsl.2 Channel Master, Coronado. 
Hitachi. Vol.3 Automatic Radio, Admiral, Midland, Sharp. 

BEND NO MONEY! We'll invoice you on 10-DAY FREE TRIAL Cho 

entire ad to order. 100% guaranteed or your money refunded. 

TAB BOOKS DEPT 
LUE RIDGE SUMMIT. PA. 17214 
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PTS 8001 
Component Analyzer 

Solid state component tester 
works in or out of circuit. Simple 

hook -up to any standard oscilliscope. 
High, medium and low range switch for matching 
the impedance to the component being tested. 

Dealer Net $54.95 

See the Yellow Pages for the PTS Servicenter Nearest You or Contact: 

PTS ELECTRONICS, INC. 
P.O. Box 272 Bloomington, IN 47401 812 -824 -9331 
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SOLDERING 
IRONS 

endeco 
soldering & 
desoldering 
equipment 

Pencil style. Safety light. Two heats - 20w and 
40w. 6 tips. Unbreakable handle. 2 and 3 wire 
neoprene cords. 

DESOLDERING 
IRONS 

Pencil style. Safety light. Some operate at 40w, idle 
at 20w. 8 tip sizes. 2 and 3 wire neoprene cords 

SOLDERING & 
DESOLDERING 

KITS 

Everytring needed 
to solder or de- 

solder or both. All 
in a handy lifetime metal 

box with hasp. 

See your distributor or write... 

nterprise Development Corp. 
5127 E. 65th St. Indianapolis IN 46220 

PHONE (317) 251 -1231 
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MATHEMATICS 

ELECTRONICS 

ENGINEERING MATHEMATICS 

ADVANCED MATHEMATICS 
These unusual courses are the result of 

many years of study and thought by the 
President of Indiana Home Study, who 
has personally lectured in the classroom 
to thousands of men, from all walks of 
life, on mathematics, and electrical and 
electronic engineering. 

You will have to see the lessons to 
appreciate them! 

NOW you can master mathematics 
and electronics and actually enjoy doing 
it! 

WE ARE THIS SURE: -you order 
your lessons on a money -back guarantee. 

In plain language, if you aren't satis- 
fied you don't pay, and there are no 
strings attached. 

Write today for more information and 
your outline of courses. 

You have nothing to lose, and every- 
thing to gain! 

The INDIANA 
HOME STUDY INSTITUTE 

P.O. BOX 1189 
PANAMA CITY, FLA 32401 
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HOBBYISTS! ENGINEERS! TECHNICIANS! STUDENTS! 
Write and run machine language programs at home, display video 
graphics on your TV set and design microprocessor circuits -the 
very first night -even if you've never used a computer before! 

ELF II by 

NETRONICS 

ELF II featuring RCA COSMAC 
As featured 

in POPULAR 

ELECTRONICS 

Shown with 

optional 4k Memory Boards, 

GIANT BOARD" A Kluge Board. 

microprocessor /mini 
COMPUTER 

Learning Breakthrough! 
A Short Course On 

Microprocessor And 
Computer Programming 

Written For Anyone! Minimal Background Needed' 

Stop reading about computers and get your hands on one! ELF II 

is an outstanding trainer for anyone who needs to use a computer 

to maximize his or her personal effectiveness. But ELF II isn't just a 

trainer. Expanded, it can become the heart of a powerful computer 
)stem capaole of solving sophisticated business, industrial, scientific and personal 

finance problems. ELF 11 also includes the new Pixie Graphics chip that lets pee display 
any 256 byte segment of memory on a video monitor or TN screen. Easy instructions get 

you started right away. even if you're never used a computer before. ELF II caw be 

assembled in a single evening and you'll still have time to roe programs including games. 

video graphics, etc. before going to bed! 

Why spend a smal fortune on a personal computer without mm SEND TODAY! ei ee 

keowing how to use its advanced capabilities? We'll teach you rNETRONIICS R&D LTD., Dept. RE8 (203) 354 -9375 
how to make ELF II respond to your needs, without waiting for 1 333 Litchfield Road, New Milford, CT 06776 
someone to develop the software. Too learn, in non -technical n YES! I want to run programs at home and have enclosed. o S99.95 plus 03 
language, each of It's 11 instructions so you'll understand 

I Oh for RCA COSMAC ELF II kit. 054 95 for power supply required for ELF II kit 
everything ELF II can 

n 

do... and how to get ELF II to do it. It's your 
$5.00 for RCA 1802 User's Manual 

chance to master an advanced personal computer quick!, and 

painlessly, even if you've never used a computer before! I S4 95 for Short Course on Microprocessor 8 Computer Programming 
ELF II connects to the video input of your Ty set If you prefer to connect ELF II to your 

antenna terminals instead, enclose $8.95 for RF Modulator SPECIFICATIONS 
ELF II features an RCA COSMAC COSMOS 1 -bit microprocessor 
addressable to 64k bytes with DNA, interrupt, 16 registers, ALU, 

256 byte RAM, full hex keyboard, two digit hex output display. 5 

slot plug -in expansion bus (less connectors), stable crystal stock I 
for liming purposes and a double -sided, plated- through PC board 
plus RCA 1151 video IC to display any segment of memory Q a I 
video monitor or TV screen. 

EXPANSION OPTIONS 
ELF II GIANT BOARD" with cassette I /O, RS 232 -C /TTY I /O. I -bit P 

I /O, decoders for 14 separate I/O instructions and a system I 
monitor /editor 4k Static RAM. Addressable to any 4k page to 

ilk Prototype (Kluge) Board accepts up to 36 IC's Gold plated I 
16 -pin connector Expansion Power Supply (Not required unless 
adding 4k RAN) All of Ike above PC boards plug directly into ELF I 
II's expansion bus. 

I 

I 

ELF II TINY BASIC 
Commands include SASE, LOAD, ±. x _ 

I I. 26 variables A -Z, 

LET IF /THEN, INPUT PRINT, GO T0, GO SUB, RETURN, END, REM, 

CLEAR, LIST RUN, PLOT, PEEN, PONE. Comes fully documented. (4k I STATE ZIP 
memory required.) `ear wee - er Dealer Inquiries Invited! ma wee roar roar. wJ 
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$39.95 plus $2 Oh for ELF GIANT BOARD' hit. 
4k Static RAM kit, $89 95 ea. plus $3 p&h 

0517 00 plus 01 Oh for Prototype (Kluge) Board 
034.95 plus $2 Oh for Expansion Power Supply kit 

Gold plated 86 -pin connectors at $5 70 ea 

$64.95 plus $2 pith for ASCII Keyboard kit 

0514 95 for ELF II Tiny BASIC cassette 
n I want my ELF II wired and tested with the power transformer, RCA 1802 

User's Marual and Short Course on Microprocessor 8 Computer Program 
ming for $149.95 plus $3 p8h. 

total enclosed (Conn res. add tax) $ o Check here if you are enclosing 
Money Order or Cashier's Check to expedite shipment 

NAME 

ADDRESS 

CITY 

D 
C 
G) 
C 
rn 

cD 

CO 

www.americanradiohistory.com

www.americanradiohistory.com


computer corner 

8080 A demonstration program for the 8253 timer. 
C. TITUS, M. DEJONG, D. LARSEN, P. RONY and J. TITUS* 

IN A PREVIOUS COLUMN, WE INTRODUCED 
the characteristics of the Intel 8253 pro- 
grammable interval timer, a 24 -pin IC 
that is very useful in counting and timing 
operations. 

This month's column describes a dem- 
onstration program that illustrates the 
various modes of operation of the timer. 

The details of the test circuit are shown 
in Fig. 1. Although an oscilloscope is 
handy to monitor the output signal, 
OUTO, from counter No. 0, we have found 
it just as useful to use a single 7490 

9 25kHz- 

0 

PULSER 

11 

CLK O 

GATE 0 

OUT 0 

8253 

1/67404 

FIG. 1 

COUNTER 

SCOPE 

decade counter IC to detect negative - 
edge transitions at output signal OUTO. 
The 25 -kHz input clock frequency, which 
has a period, T, of 40 µs, is the input at 
CLKO. 

Before you use the 8253 IC, you must 
understand the nature of output signal 
OUTO as a function of the IC's six differ- 
ent modes of operation: mode 0 through 
mode 5. Intel literature' is somewhat 
confusing in this area, so the diagrams 
have been simplified by omitting all sig- 
nals except for the OUTO signal. This 
permits you to simultaneously compare 
all six operation modes, as shown in Fig. 
2. Note that modes 0 and 1 provide a 
negative monostable clock pulse of dura- 
tion NT; mode 2 provides a series of nega- 
tive clock pulses of pulse width T and 
period NT; mode 3 provides essentially a 

'This article is reprinted courtesy of American 
Laboratories. 

Dr. DeJong is head of the Department of Math- 
ematics /Physics at the School of the Ozarks. Dr. 
Rony, Department of Chemical Engineering, and 
Mr. Larsen, Department of Chemistry, are with 
the Virginia Polytechnic Institute and State Uni- 
versity. Dr. C. Titus and Mr. J. Titus are with 
Tychon, Inc. 

squarewave of period NT; and modes 4 
and 5 provide a single strobe pulse of 
pulse width T at a time NT after a trigger 
pulse has been applied to counter No. O. 

Quantity N is a 16 -bit timing byte ini- 
tially loaded into counter No. O. In our 
demonstration program, the timing byte 
is 000 0008, which corresponds to the 
decimal number 65,536. At this point, 
there are two possible actions input 
GATEO can take: 

1. GATEO functions as a gating input; 
when at logic 0, pulses that are 
input at CLKO do not reach coun- 
ter No. 0 and no counting occurs. 
This type of behavior occurs with 
mode 0, mode 2, mode 3 and 
mode 4. 

2. GATEO functions as a trigger /reset 

f' 
OUT O- 
OUT O_^ 
OUTO 

OUTO 

OUT 0 

OUT O 

NT 

an address of 200 0008. The program is 
quite simple. First output the control 
word, 0608 (mode 0), into the control 
register. Next, successively load the LO 
and HI counter bytes, both of which are 
0008, into counter No. O. Finally, enter a 
wait loop. 

When you execute this program, out- 
put signal OUTO goes immediately to logic 
0 and remains there for NT seconds, after 
which it returns to logic 1. You can 
repeat this behavior only by executing the 
program a second time starting at memo- 
ry address 003 0008. 

If you change the control word at loca- 
tion 003 001 to 0628 (mode 1), start the 
execution of the program and press the 
pulser shown in Fig. 1, you will also 
observe a negative pulse with a duration 
of 2.62 seconds. If you fail to press the 
pulser, however, and thus do not apply a 
positive edge at GATEO, you will observe 
no monostable pulse. On the other hand, 

NT { 

T 

{ NT 

u 

u 

NT 

FIG. 2 

input; a positive -edge transition 
at GATEO resets counter No. 0 and 
initiates counting. Each time 
there is a positive edge at GATEO, 

counter No. 0 is reset. This type 
of behavior occurs with mode 1, 

mode 2, mode 3 and mode 5. 

These different actions can best be ob- 
served with the aid of a counter and a 
value of NT in the range of 3 to 10 
seconds. In this case, the value of N is 
65,536 and T is 40 µs; so NT = 
(65,536)(40 X 10 -6) = 2.62 seconds. 

The program that we use to test the 
8253 IC is shown in Table 1. Note that a 
memory- mapped I/O (Input /Output) is 
used, in which the control register has an 
address of 200 0038 and counter No. 0 has 

MODE 0 

MODE 1 

MODE 2 

MODE 3 

MODE 4 

MODE 5 

repeatedly pressing and releasing the 
GATEO pulse at time intervals of less than 
2.62 seconds can prolong the monostable 
pulse indefinitely. In this way, you are 
able to produce a retriggerable monosta- 
ble multivibrator input. 

The control word of 0648 lets you 
observe the mode 2 behavior shown in 
Fig. 2. Repeatedly generating positive 
edges at GATEO at time intervals of less 
than 2.62 seconds repeatedly resets coun- 
ter No. 0 and prevents the short negative 
clock pulses from appearing. You can 
accomplish the same purpose by allowing 
GATEO to remain at logic 0 after you have 
applied a positive edge. The GATEO input 
thus exhibits both gating and trigger/ 
reset behavior. 
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TAElLE 1- DEMONSTRATION PROGRAM for the 8253 interval timer. The 
control word at address 003 001 is changed to demonstrate the 
behavior of the different modes of operation. 

Address 
Instruc- 

tion Label Mnemonic Comment 

0(3 000 076 TIMER, MVIA /Move control word into accumulator 
0(3 001 060 060 /Mode control word 
0(3 002 062 STA /Store it within control register 
0( 003 003 003 /in 8253 interval timer chip 
0(3 004 200 200 
0( 005 076 MVIA /Move LO counter byte into accumulator 
0( 006 000 000 /LO counter byte 
0(3 007 062 STA /Store LO byte in counter #0 
0(3 010 000 000 
0(3 011 200 200 
0(3 012 076 MVIA /Move HI counter byte to accumulator 
0(3 013 000 000 /HI counter byte 
0(3 014 062 STA /Store HI byte in counter #0 
0(3 015 000 000 
0(3 016 200 200 
0(3 017 303 JMP /Wait 
0(3 020 017 017 
0(3 021 003 003 

The mode 3 behav'or (control word of 
066,) is similar to that for mode 2, except 
that a nearly symmetrical squarewave is 

pros uced. Deviations from symmetry oc- 
cur when the counter byte is an odd 
nun ber, and are most evident when the 
counter byte is very small. 

Ir mode 4 (control word of 0708), the 
positive edge of the WR pulse, which is 

applied at pin 23 of the timer when you 
execute the sTA instruction at 003 014, 
initiates counting that produces a nega- 

tive clock pulse of pulse width T. The 
time duration between the positive edge 
and the pulse is 2.62 seconds. The GATEO 

input acts as a gating input, with a logic 0 
inhibiting the counting process. 

Finally, in mode 5 (control word of 
0728), a positive edge at GATEO initiates 
counting. Repeatedly generating positive 
edges at GATEO at less than 2.62- second 
time intervals repeatedly resets counter 
No. 0 and prevents the appearance of the 
single negative clock pulse. 

It should be noted that in all modes, 
counter action begins on the first negative 
clock transition after WR (pin 23) or 
GATEO goes to logic 1; and that wR can 
initiate counting in all modes except 
mode 1 and mode 5. 

Although in many 8253 timer applica- 
tions, the primary purpose is to generate 
the proper output signal at OUTO (as 
shown in Fig. 2), you can also read the 
contents of the 16 -bit counter without 
affecting the counting operation. By in- 
puting a control word of 0008, 1008, or 
2008, you can latch the 16 -bit count of 
either counter No. 0, counter No. 1, or 
counter No. 2, respectively. You can then 
read the two bytes into the 8080A IC, 
with the LO counter byte first and the HI 

counter byte second. 
To discuss complex counter applica- 

tions in any detail is beyond the scope of 
this article. However, a 16 -bit frequency 
counter has been described elsewhere,2 
and a scheme has been proposed' for 
measuring the half -life of a radioactive 
substance. R -E 

REFERENCES: 

1. Intel Data Catalog, 1977, Intel Corp., 3065 
Bowers Ave., Santa Clara, CA 95051. 

2. Lynne, P., "Implementing an LSI Frequency 
Counter," Byte 2(11), 146 (1977). 

3. DeJong, M. L., private communication. (Pro- 
fessor DeJong will implement a number of 
counting schemes in a physics laboratory, and 
would be Interested in corresponding with 
others who have similar interests.) 

wire wrapping center 
WIRE WRMPP111G HIT WH -5 

CONTAINS: 
Battery Tool BW -630 
Hobby Wrap Tool WSU -30 M 

PC Edge Connector CON -1 

DIP /IC Extractor Tool EX -1 

DIP / IC Insertion Tool INS -1416 
PC Card Guides & Brackets TRS -2 
Mini -Shear with Safety Clip SP -152 
14, 16, 24 and 40 DIP Sockets 
Terminals WWT -1 

Tri -Color Wire Dispenser WD- 30 -TRI 
Hobby Board H -PCB -1 

s74.95 
ADD $1.00 FOR SHIPPING 

(N. Y. CITY AND STATE RESIDENTS ADD TAX) 

OK MACHINE & TOOL CORPORATION 
3455 Conner St., Bronx, N.Y. 10475 (212) 994 -6600 / Telex 125091 
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hobby corner 

Build an inexpensive expanded -scale voltmeter to monitor 
AC line voltage. EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 

FEW THINGS ARE MORE FRUSTRATING TO 

those of us who know something about 
electricity than the hot weather "brown- 
out." This occurs when the power compa- 
ny reduces the voltage in an attempt to 
make the supply go around. There were 
brownouts during the past several sum- 
mers, and it is possible the situation will 
become worse before it gets better. Not 
only is it frustrating when the usually 
reliable AC voltage is cut by 5 %, 10% or 
more, it is potentially harmful to your 
home appliances. 

If you reduce the input voltage to a 
motor, the result is that the operating 
temperature rises. Reduce it enough and 
the temperature becomes so high that it 
burns the insulation off the coil wires, and 
that's the end of the motor. 

Most motors can operate at a 10% or 
greater voltage reduction with no more 
effect than just running a little warmer 
than usual. The amount of undervoltage a 
given motor can tolerate safely depends 
upon its design and its load (i.e., how hard 
it is working). 

Thus, you can see that there is no 
magic voltage figure that applies equally 
to all motors. If you have a motor that 
operates at or near its maximum load, it 
may be the first to go while others are 
seemingly unaffected. 

On the other hand, it is not good for 
any motor to operate at higher than 
normal temperatures. Such operation 
over a period of time, whether all at once 
or broken up into many intervals, short- 
ens the life of a motor. You don't want a 
motor to operate that way unless it 
must. 

There are two things you can do: Raise 
the voltage or turn the motor off. The 
former can be a very expensive operation 
but sometimes it is necessary. 

It is much more practical to turn the 
motor off or not start it up when the volt- 
age drops. Do not use your washing 
machine or dryer until later; postpone 
using your power saw; and turn off a 
nonessential fan or air conditioner. 

However, you have to know at the time 
when the voltage is down- reading about 
it later won't help. Of course, you could 
hook your VOM or VTVM to the power 
line but you do use them for other things. 
Not even a 150 -VAC panel meter is the 

easiest instrument to read accurately. 
What you should have is a line- voltage 
monitor and now is the time to build it. 

AC line monitor 
The problem with a VOM or a panel 

meter is that the scale graduations are 
very small and set close together. Some- 
times they are marked in units of 5 volts 
or even 10 volts, which does not make for 
very accurate readings. If the meter scale 
went from a low of 100 volts to a high of 
125 volts, for example, you could read it 
much more easily. 

That's just what an expanded -scale me- 
ter is: the bottom of the scale is left off or 
highly compressed, and the top is 
expanded to fill all or most of the space. 

Figure 1 shows both an expanded -scale 
meter and the method for attaching it to 
the power line. I strongly recommend 

LINE 
VOLTAGE 

120/120 

u 

How it works 
Here's how the meter operates: Diodes 

D1 through D4 rectify the AC voltage to 
DC voltage, and the capacitor smooths 
out most of the ripple. The Zener diode, 
D5, doesn't allow any appreciable amount 
of current through until its Zener voltage 
is reached, thereby effectively eliminat- 
ing the bottom part of the scale. The 
potentiometer is used to set the meter 
during calibration. Any milliammeter 
with a scale from 0 to 1 can be used but 
choose one that comes apart easily so that 
you can change the scale markings. 

Obviously, what the circuit is doing is 
measuring any change in a DC voltage 
that is caused by a change in the AC line 
voltage. The reason for this roundabout 
method of checking is to avoid a complex 
AC circuit that functions no better than 
this one. 

Calibration 
To calibrate the expanded -scale volt- 

meter requires a variable AC voltage 
source and a way to measure it. The most 

05 
ZENER DIODE 
150V, 400mW 100K 

D1, 2, 3, 4- SILICON DIODES, 50mA, 250 PRV (1N4004 OR EQUIVALENT) 

FIG. 1 

using an isolating transformer. If you do 
not own or cannot find an inexpensive 
transformer with a secondary winding 
close to 120 volts AC, you can use two 
small filament transformers placed back - 
to -back, as seen in Fig. 2. These trans- 
formers can be 5, 6.3, or 12.6 volts, or 
almost anything as long as they are the 
same. They can also be the smallest trans- 
formers you can find since very little 
power is drawn from them. 

LINE 
VOLTAGE 

120V/6.3V 6.3V/120V 

FIG. 2 

TO 
EXPANDED - 
SCALE 
METER 

0-1 mA 

convenient variable AC source comes 
from a adjustable- voltage autotransform- 
er (known also as a Variac) if you can 
borrow one. Figure 3 shows how to 
connect this transformer. The AC meter 
across the Variac output can be any accu- 
rate VOM, VTVM, DMM, etc. 

First, set the transformer to put out 
120 volts (or the normal voltage in your 
area) and adjust the potentiometer until 
the expanded -scale voltmeter reads about 
three -quarters full -scale. Do not change 
the potentiometer after making this ad- 
justment. Mark "120" on the face of the 
scale right under the needle of your 
expanded -scale voltmeter. 

Next, change the variable -voltage 
transformer to another voltage and mark 
that on your new meter. Continue chang- 
ing and marking until there are as many 
gradations as you will need. Now your 
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expanded -scale voltmeter is ready to con- 
nect to the power line. 

Substitute variable -voltage supply 
H ;re are a couple of ways to perform 

the calibration if you can't locate a vari- 
able- voltage transformer. One method re- 
quirt s an old model -train transformer 
(fron back in the days when these trains 

A; 
LINE 

IN PL T 

0 -150 
VAC 

ISOLATION 
TRANSFORMER 

4) 11 

FIG. 3 

0 -150 
VAC 

TO ISOLATION 
TRANSFORMER 
OF EXPANDED- 
SCA LE METER 

MODEL 
RAILROAD 

TIIANSFORMER 

0 -12V 

FIG. 4 

TO 
F LTER, 
ETC. 

ran c n AC). Connect the secondary in 
series with the secondary of the isolation 
trans ormer (see Fig. 4). 

The variable AC output (usually from 
0 to 12 volts or 16 volts) will either add to 
or subtract from the output of the isola- 
tion transformer. Perform the calibration 
up or down (as needed) and then switch 
the output leads of the train transformer. 
This will cause the total output to vary in 
the other direction and you can complete 
the calibration. (Incidentally, that train 
transformer is a handy item to have 
around the workbench.) 

You can also use several filament trans- 
formers, although this is a less convenient 
method. Connect them as shown in Fig. 5 

117 VAC 117 VAC 

6.3V CT 

6.3V CT 

FIG. 5 

104.4 
TO 
129.6 
VOLTS 

to obtain various fixed points on the scale. 
Reversing one or more secondaries will 
provide additional points. Assuming you 
have a 117 -volt AC line, the combination 
shown in Fig. 5 will yield outputs of 
104.4, 107.55, 110.7, 117, 120.15, 123.3, 
126.45 and 129.6 volts. [For voltages 

below 117, you must reverse the phase 
(connections) to the primary winding of 
the 117 -volt isolation transformer.] Of 
course, other filament voltages will yield 
other results. 

The Zener diode 
The useful range of your expanded - 

scale voltmeter will depend upon both the 
exact voltage of the Zener diode and the 
internal resistance of the meter. In my 
setup, a 145 -volt Zener produces a range 
of 95 volts to 125 volts. Of course, the top 
and bottom readings also vary with how 
the calibration potentiometer is set; for 
example, I can easily change mine to read 
from 105 volts to 135 volts. 

You can actually tailor your expanded - 
scale voltmeter to your specific needs. 
Lowering the Zener voltage by 5 volts or 
10 volts expands the range (compresses 
the scale -the gradations are closer to- 
gether). Using a Zener with a higher volt- 
age rating causes just the opposite effect 
(it expands the scale more), but if the 
Zener voltage exceeds the DC voltage 
applied, the meter will not register. 

It is easy to adjust the Zener voltage in 

the circuit. When Zener diodes are 
placed in series, their voltages add (just 
like resistors). So, five 30 -volt diodes in 

series act just like a 150 -volt unit. Thus, 
you can place smaller Zener diodes of 
assorted values in series to obtain any 
value you need. R -E 

Clever Kleps 
Test probes designed by your needs - Push to seize, push 
to relea: e (all Kleps spring loaded). 
Kleps 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.39 
Kleps 2(. Same, but 7" long. 1.49 
Kleps 31. Completely flexible. Forked -tongue gripper. Ac- 

cepts banana plug or bare lead. 6" long. $1.79 
Kleps 411. Completely flexible. 3- segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 61/4" long. $2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. $ .99 
Pruf 10, Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Ph.me tip. 51/2" long. s .89 
All in reel or black - specify. (Add 500 postage and handling). 
Write fo complete catalog of - test probes, plugs, sockets, 
connec`fs, earphones, headsets, miniature components. 

Available through your local 
distributor, or write to: 
RYE INDUSTRIES INC. 
133 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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Kleps 10 - 20 

Kleps 30 

Accuracy like a VTVM... 
Convenience like a VOM... 
NEW BATTERY -OPERATED FET 
SOLID -STATE VOLT- OHMMETER -=116 

Easy -to -build KIT 

Factory-Wired & Tested 

$56.12 =116W 
Now you can get all the benefits of a 

VTVM (laboratory accuracy, stability and 
wide range) but with its drawbacks gone: 
no plugging into an AC outlet, no waiting 
for warm -up, no bulkiness. New Field 
Effect Transistor (FET) design makes 
possible low loading, Instant -on battery - 
operation and small size. Excellent for 
both bench and field work. 
Compare these valuable features: 

High impedance low loading: 11 meg- 
ohms input on DC, 1 megohm on AC 
500 -times more sensitive than a standard 
20,000 ohms -per -volt VOM Wide -range 
versatility: 4 P -P AC voltage ranges: 0-3.3, 
33, 330, 1200V; 4 RMS AC voltage ranges: 
) -1.2, 12, 120, 1200V; 4 DC voltage ranges: 
) -1.2, 12, 120, 1200V; 4 Resistance ranges: 
3.1K, 0-100K, 0 -10 meg., 0-1000 meg., 
4DB ranges. -24 to +56DB. 
Sensitive easy- to-read 41/2" 200 micro - 
amp meter. Zero center position avail- 
able. Comprises FET transistor, 4 silicon 
transistors, 2 diodes. Meter and tran- 
sistors protected against burnout. Etched 
panel for durability. High -impact Bake- 
lite case with handle useable as instru- 
ment stand. Kit has simplified step -by- 
step assembly instructions. Both kit and 
factory-wired versions shipped complete 
with batteries and test leads. 51/4 "H x 
63/4 "W x,27 /e "D. 3 lbs. 

Send FREE catalog of complete EMC line 
and name of nearest distributor. 

RE-8 

Name 

Address 

City 

State Zip 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York, N.Y. 10012 
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Advanced Electronic Career 

ANNOUNCING 
. A New 

CREI Program: 
Minicomputer & 

Microprocessor 
Technolo 

Including A 
Microprocessor 

Laboratory 

Now you can learn at home 
the new technology that is 
revolutionizing electronics 

The microprocessor has ushered in the 
age of microtechnology and electronics 
will never again be the same. The micro- 
processor has made possible the placing 
of an entire computer on a silicon chip 
one quarter inch square. The microproc- 
essor "miracle chip" is in the process of 
changing the world. Soon all technical 
personnel in electronics will have to un- 
derstand and work with the microproc- 
essor. It is invading virtually every area 
of electronics. And it is profoundly affect- 
ing your electronics career. 

Brand New 
Program 
CREI has a brand new program to help 
you learn how to work effectively with 
this revolutionary electronics develop- 
ment. CREI's new program in Minicom- 
puter and Microprocessor Technology is 
designed to prepare you for this field by 
giving you the education and practical 
experience you need. 

The program provides solid prepara- 
tion in electronics engineering technol- 
ogy with a specialization in minicomput- 
ers and microprocessors. In addition, 
it includes a microprocessor laboratory 
which features a fully programmable 
microcomputer which utilizes the Mo- 
torola 6802 microprocessor chip. This 
is an extremely important element of 
your program. 

Programming 
Essential 
As you may well know, you must learn 
how to program the microprocessor in 
order to design, service or troubleshoot 
microprocessor electronic systems. 
There is only one effective way to learn 
this all- important skill of programming, 
and that is by actually doing it. CREI's 
new program gives you this opportunity 
as you work with the exciting micro - 
processor laboratory. 

Programming 
Is Easy 
With CREI's new program, learning the 
skill of programming is simple. Within a 
few hours you'll be programming the 
microprocessor and in a short time you'll 
learn how to program it in three lan- 
guages: BASIC, assembly and machine 
languages. In addition, you will learn 
how to interface the microprocessor 
with other systems and to test and debug 
specialized programs. 
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Preparation at Home 

Wide Choice 
of Programs 
Please note, however, that CREI's new 
program is only one of 16 state- of -the- 
art programs in advanced electronic 
technology offered by CREI. So even if 
you choose not to specialize in micro- 
processor technology, CREI has an ad- 
vanced electronics program to meet your 
needs. 

With CREI, you may choose from any 
of the following areas of specialization in 
advanced electronics: 

Microprocessor Technology 
Computer Engineering 
Communications Engineering 
Digital Communications 
Electronic Systems 
Automatic Controls 
Industrial Electronics 
Television Engineering 
Microwave Engineering 
Cable Television 
Radar and Sonar 
Nuclear Instrumentation 
Satellite Communications 
Aeronautical and Navigational 
Solid State Theory 
Nuclear Engineering 

Unique Lab 
Program 
An exclusive option available with CREI 
programs in electronic engineering tech- 
nology is CREI's unique Electronic De- 
sign Laboratory program. It gives you 
actual experience in designing practical 
electronic circuits. It also helps you 
to understand the theories of advanced 
electronics and gives you extensive ex- 
perience in such areas as tests and mea- 
surements, breadboarding, prototype 
construction, circuit operation and be- 
havior, characteristics of electronics 
components and how to apply integrated 
circuits. Only CREI offers this unique 
Lab Program. 

Practical 
Engineering 
CREI programs give you a practical en- 
gineering knowledge of electronics. That 
is, each part of your training is planned 
for your "use on the job." By using your 
training, you reinforce the learning proc- 
ess. And by demonstrating your in- 
creased knowledge to your employer, 
you may qualify for faster career ad- 
vancement. 

Free Book 
There isn't room here to give you all of 
the facts about career opportunities in 
advanced electronics and how CREI 
prepares you for them. So we invite you 
to send for our free catalog. This fully 
illustrated, 56 page book describes in 
detail the programs, equipment and serv- 
ices of CREI. 

Qualifications 
You may be eligible to take a CREI 
college -level program in electronics if 
you are a high school graduate (or the 
true equivalent) and have previous train- 
ing or experience in electronics. Program 
arrangements are available depending 
upon whether you have extensive or 
minimum experience in electronics. 

Send for this FREE Book 
describing your opportunities 
and CREI college -level 
programs in electronics 

cos Home Study Programs in 

CrRONtC 
alGINEER ING TECHNOLOGY 

CRE11ntraduces 
Program 680: 

MINICOMPUTER & 
MICROPROCESSOR 

TECHNOLOGY 
INCLUDING MTîROPROGESSOR 

LABOR STORY PROGRAM 

CAPITOL 
RADIO 

ENGINEERING 
INSTITUTE 

Connunq 
Education Onta, 
Washington, O. C. 

200,6 

Mail card or write describing qualifications to 

c R ci 
CAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 

McGraw -Hill Continuing Education Center 
3939 Wisconsin Avenue Northwest 
Washington, D.C. 20016 

Accredited Member National Horne Study Council 1?fIi 

GI Bill 
CREI programs 
are approved 
for training of 
veterans und 
servicemen unclo- 
the G.I. Bill. 
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stake of solid stake 

An in -depth look at a temperature transducer and precision 
voltage reference all on one IC. Plus a look at some new 
developments. KARL SAVON, SEMICONDUCTOR EDITOR 

CONTAINED WITHIN THE DATA SHEET FOR 

the REF -02 +5 -volt precision voltage 
reference are the terms, regulator and 
thermometer. The REF -02 is a bandgap 
reference that uses the predictable tem- 
perature characteristics of silicon -dif- 
fused junctions to create a stable voltage. 
It does not use a constant -starting point 
such as a Zener, but much the opposite. It 
takes the temperature -variable junctions 
of two silicon transistors and sets them 
against each other to produce a near -zero 
temperature coefficient. 

There is also a temperature- dependent 
output available at a terminal on the 
package. An accurate thermometer can 
be constructed by combining the refer- 
ence and temperature- dependent outputs 
in an external operational amplifier. The 
thermometer can be calibrated directly in 
degrees Fahrenheit, Celsius or Kelvin, 
and can have a linear scale factor that can 
be adjusted by choosing different resistor 
values. Typical scale factors are from 10 
mV / °C to 100 mV / °C. Measuring the 
output voltage on a digital voltmeter then 
gives direct temperature readings. 

The thermometer has another unique 
feature. It can be calibrated accurately at 
a single temperature, which can be room 
temperature. Although it requires an ac- 
curate 100 -mV source as part of the cali- 
bration procedure, repeated adjustments 
at two known temperatures, such as the 
boiling and freezing points of water, do 
not have to be made. 

The REF -02 circuit is shown in Fig. 1. 

The circuit does not have many inputs 
and outputs and fits easily in an eight -pin 
TO -99 case. Included are an input termi- 
nal for the power supply; an output for 
the precisely regulated voltage; a terminal 
marked TEMP, which is the tempera- 
ture- dependent voltage; a trim terminal, 
and ground (three terminals are not con- 
nected). 

You could not tell from a cursory 
glance that the heart of the circuit is just 
two transistors. Transistors Q1 and Q2 
have been proportioned in current and 
area so that the current density in Q1 is 
one -sixteenth of the current density in 
Q2. The emitter area of Q1 is four times 
that of Q2, which means if both transis- 
tors carried identical currents, the cur- 
rent density in Q1 would be one -fourth 

that of Q2. In addition, collector resistors 
R3 and R4 scale the currents in QI and 
Q2 in the ratio of 1:4. The product of the 
two factors gives a 16:1 current -density 
ratio. 

3 

TEMP O 

First with respect to the constants, k is 
Boltzmann's constant, which is a physical 
constant equal to 1.3804 X 10 -23 joule/ 
°K, and T is the absolute temperature of 
the junction in degrees Kelvin. Celsius 
temperatures are converted to Kelvin by 
adding 273. Kelvin and Celsius degrees 
represent identical temperature incre- 
ments, but -273 °C or 0 °K is known as 
absolute zero. The q term is the charge on 

FIG. 1 
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R3 

(4XR4) 

41,0 R4 

O 

R6 

(3.06 65) 

O VREF = 15.000V 

-0 TRIM 
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0.1 

R1 

1K 
41 
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Q2 

z 
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_4 

51 
R2 

1.75K 5- 2 

03E 
R; 

= 8.75 -WBE 

O TEMP 630mV @ 
+25°C 

R5 TCVTEMP .-- 2.1mV/°C 

FIG. 2 

The diode equation relates the base -to- 
emitter voltage of a diode or transistor to 
its temperature and current. One form of 
the diode equation is V1,, = kT /q Ln I °/ 
I,. Here's a good opportunity to exercise 
the natural logarithm function on that 
gift scientific calculator! 

O ONO 

an electron equal to 1.6021 X 10 -19 

coulomb, I° is the diode or transistor 
collector current, and I, is the saturation 
current. 

At first, it might seem that the voltage 
across a silicon junction increases directly 
as temperature because of term T at the 
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beginning of the equation. However, the 
saturation current is itself highly depen- 
dent on temperature, and, in fact, the 
temperature coefficient of the junction is 
negative. The coefficient is in the order of 
-2.1 mV / °C, with its precise value 
determined by the manufacturing pro- 
cess. 

Even though the equation appears to 
show that Vbe would be zero at 0 degrees 
Kelvin, the temperature- dependent I,- 
term decreases toward zero at a rapid 
rate. If absolute zero is approached as a 
limit, the 1.23 -volt bandgap voltage of 
silicon results. Another approach is to 
take the -2.1mV / °C coefficient and de- 
termine what happens at absolute zero. 
The junction voltage would be the room - 
temperature voltage, or around 0.6 volt, 
plus the increase that results from the 
293 (273 + 25)- degree drop in tempera- 
ture, or 298 X 2.1 X 10 -3 = 0.628 volt. 
The bandgap voltage is therefore about 
1.23 volts. It turns out that if this voltage 
is generated by adding two terms by the 
method described in following para- 
graphs, a zero coefficient voltage is theo- 
retically produced. 

5 

3 

'UP TO 10 FEET OF SHIELDED 
4- CONDUCTOR CABLE. 

FIG. 3 

The diode equation becomes very in- 
teresting when you compare the voltage 
across two diode junctions with different 
current densities. Recall that when you 
take the difference between the loga- 
rithms of two numbers, the result is the 
same as the logarithm of the ratio be- 
tween the numbers: Ln A - Ln B = Ln 
A /B. Substitute numbers for A and B 

and verify it on your calculator. If the 
voltage between two junctions is calcu- 
lated by subtraction, the equation now 
looks very much the same as before, 
except that the Ln term operates on the 
ratio of the current densities in the two 
junctions: OVb. = kT /q in J, /J2. You 
may have seen this expression before to 
describe the input to a differential ampli- 
fier that produces specific currents in the 
two input transistors. The kT /q term at 
room temperature calculates to about 26 
mV. To double the current in a transistor, 
it takes 26 Ln 2, or about 18 mV. A 

significant change in the equation is that 
because it was created by subtracting two 
equations with I,- terms, the temperature - 
variable saturation current has dropped 
out. Now, the temperature coefficient is 
entirely due to the T -term in the numera- 
tor and has a positive sign. 

In summary, the temperature variation 
of a single transistor junction has a nega- 
tive temperature coefficient, while the 
difference in voltage between two semi- 
conductor junctions with different cur- 
rent densities has a positive temperature 
coefficient. 

In Fig. 2, the components associated 
with the internal operational amplifier 
function are replaced with an amplifier 

symbol, but essential feedback and gain 
determining resistors are retained. 

As mentioned previously, the current 
density in Q1 and Q2 are in the ratio of 
16:1. We can now calculate the differen- 
tial voltage between the base -emitter 
junctions from the diode equation. The 
current in Q1 and Q2 is maintained in a 
4:1 ratio by the 4:1 ratio of the collector 
resistors. Negative feedback around the 
operational amplifier requires that the 
input voltage at the inverting and nonin- 
verting inputs be identical; so the current 
through R3 in the Q2 collector must be 
four times as great as the current through 
R3 in the Q1 collector. 

continued on page 76 

Everything you ever want to know 
about Personal Computers .. . 

Postage Paid in 
U.S. and Canada 

Here it is- everything you need to know 
about the state of the art, just as it appeared 
in the big, colorful special section of the June, 
1978 RADIO -ELECTRONICS - "Your Own 
Computer." 

This complete, colorful, 32 -page reprint of 
that first -in- the -field special feature tells you 
everything you want to know, including: An 
Introduction to Personal Computers -what 
they can do and how to select your own; What 
Makes a Computer System - peripheral de- 
vices and accessories; The Different Ways 
You Can Talk To Your Computer- program- 
ming languages and how to use them; a 
special edition of Computer Corner; and, A 
Roundup of the Equipment, the most com- 
plete Who- Makes -It Computer Manufacturer 
Listing you can find! 

CampúCW 

We've reprinted this giant special section of 
RADIO -ELECTRONICS for your convenience. 
Every serious experimenter and technician 
will want this vital information at home and in 
the office, lab or workshop, where you can 
refer to it when you need it. At this very 
special low, low price of just $1.00, you can 
afford to have your own copy of "Your Own 
Computer" everywhere you go -and give 
some to friends, too. 
Don't delay. We're ordering a big reprint of 
this very popular feature section, but we're 
expecting a big demand, too. For your conve- 
nience, use the coupon below to order your 
own reprints of the single most authoritative, 
most colorful, most comprehensive report on 
today's Personal Computers, the 32 -page 
reprint of RADIO -ELECTRONICS'. "Your Own 
Computer," for just $1.00. Do it today. 

Ms. Nancy Estrada I 
17 Slate Lane, Central Islip, New York 1 1722 

Please send me copies @ $1.00, Total 
$ of your 32 -page reprint of RADIO 
ELECTRONICS' "Your Own Computer" special 
report. My check or money order is enclosed. New Address 

York State residents must include State Sales 
Tax. ally stare i 
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service clinic 

Pulse -width modulated DC power supplies and how to trou - 
bleshoot them. JACK DARR, SERVICE EDITOR 

WE'RE CONTINUALLY DISCOVERING NEW 
uses for known circuits. Pulse -width 
modulation (PWM) has been around for 
some time. Actually, the basic principle 
has been used for DC voltage regulation 
in TV sets. If I'm not mistaken, Sony's 
model KV -1722 was the first chassis to 
use a PWM circuit. 

The basis of a PWM circuit is a 
controllable switch, to which a DC volt- 
age supply (rectified and filtered) is fed 
from the AC line. This switch is normally 
off. Sony uses a gate -controlled switch 
(GCS) that behaves similar to a silicon 
controlled rectifier, but it can be turned 
on or off by control pulses to create a 
series of pulses; you'd probably call this 
circuit a chopper. Figure 1 is the block 
diagram of a basic PWM circuit. 

AC 
INPUT RECTIFIER 

AND 
FILTER 

FROM 
HORIZ 
OSC 

DC 

CONTROLS 
PULSE 

FREQUENCY 

SWITCH 

GCS on or off. The error amplifier 
controls the pulse width of the modula- 
tor. In the Sony circuit, this is a mono - 
stable multivibrator. If the output voltage 
goes down, the pulses become wider; 
when the output voltage goes up, the 
pulses grow narrower. 

If the output pulse becomes narrower, 
there is less total energy in it. A smaller 
amount of energy is sent to the filter 
capacitors, their charge decreases, and 
the output voltage goes back down to 
normal. A wider pulse sends more charge 
into the capacitors, with the result that 
the voltage goes up to normal. Remem- 
ber, this all takes place within a very 
short period of time, the regulation ac- 
tion is almost instantaneous. Figure 2 
shows the difference between the normal 

CHOPPED 
DC 

PULSE -WIDTH 
MODULATOR 

FILTER 

CONTROLS 
PULSE 
WIDTH 

FIG. 1 

Let's see how this circuit behaves. As 
you should know, the DC output voltage 
of a power supply is developed from the 
charge in the filter capacitors. All that 
the power supply does is recharge the 
capacitors at regular intervals, when the 
load current discharges them. Therefore, 
there's a given amount of charge (energy) 
in the capacitors, and the voltage will 
remain fairly constant under normal cur- 
rent drain. In the PWM circuit, the 
chopped DC power supply simply feeds 
in pulses containing just enough energy 
to recharge the capacitors and hold the 
voltage constant. 

Now, if the load current increases, 
more energy is being taken out than is 
being fed in and the output voltage drops. 
If the current decreases, less energy is 
removed and the voltage goes up. In 
either case, an error amplifier senses the 
change in load voltage. This stage con- 
trols the action of a switching -pulse gen- 
erator. This is the stage that turns the 

ERROR 
AMPLIFIER 

FILTERED 
AND 
REGULATED 
DC OUTPUT 

VOLTAGE 
DIVIDER 

pulse with a 30% duty cycle (as used in 
the Sony circuit), a 10% duty cycle and a 
50% duty cycle. Note that all duty cycles 
have the same peak voltage. Therefore, 
the amount of power that is fed to the 
capacitors depends entirely upon the duty 
cycle of the switch. 

In most circuits, this switching action 
occurs at the horizontal frequency, and is 
controlled by pulses fed back from the 
horizontal oscillator or the flyback. The 
frequency of the monostable multivibra- 
tor is controlled by these pulses, and the 
duty cycle is controlled by the value of 
the DC output voltage, through the error 
amplifier. (There's a key point in here, 
which we'll deal with later; just remem- 
ber it.) 

The main reason for using this type of 
power supply is its increased efficiency - 
it uses less power than the older type of 
regulator. The PWM regulator can be 
designed for greater efficiency. The rea- 
son for this greater efficiency is the fact 

that the GCS is actually off most of the 
time. With the 30% duty cycle, the GCS 
is off 70% of the time! This greatly 
reduces the power that is dissipated by 
the GCS. 

- - 
PEAK 

VOLTAGE 

A 
10% 

B 

30% 

FIG. 2 

C 

50% 

There are other advantages, some of 
which have been used before in a differ- 
ent way. First, the basic ripple frequency 
isn't 60 Hz -120 Hz, but 15,750 Hz. The 
DC voltage is gated at the horizontal 
frequency. So, filter capacitors and 
chokes can be made smaller for the same 
filtering efficiency. However, both capac- 
itors and chokes must be able to handle a 
fairly high ripple current at high frequen- 
cies. Only low -loss capacitors can be used 
in order to withstand the dielectric heat- 
ing. Chokes must be high -Q types and 
able to withstand heavy RF current. So, 
do not use stock electrolytic capacitors or 
chokes for replacements. 

This is the same problem we've been 
experiencing on flyback- derived DC volt- 
age supplies. Stock sinewave diodes don't 
work well because they draw too much 
reverse current with a spike pulse. Only 
the fast -recovery diodes operate properly. 
The correct diodes, transistors and capac- 
itors must be used, or "the cure will be 
worse than the disease." 

Servicing these power supplies requires 
even more extensive use of the scope than 
in the old type of power supplies. You 
must use the scope to trace the control 
pulses through their circuits, and make 
sure they go to the right place, with the 
correct waveform! On a recent TV I 

found a nice squarewave where the sche- 
matic called for a sharp sawtooth wave- 
form. Eventually, I found that two small 
capacitors contained in the sawtooth- 
shaper circuitry were open. Replacing 
them brought back the sawtooth wave- 
forms and normal operation of the power 
supply. These are just some more circuits 
where "the VOM isn't enough!" 

Although PWM circuits look fairly 
complex at first, they aren't really. Each 
stage has a definite function, and if you 
check each stage methodically to make 
sure they are doing their job properly, it 

continued on page 78 
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NEW for Professional 
Technicians 

Forest Bells 

TRAINING! 
WOR fSNOPS 1918 

THREE -DAY 
INTENSIVE 
UP -TO -DATE 
PERSONAL 
UNIQUE 

ADVANCED 

Includes lodging 
Breakfasts, lunches, and 
coffee breaks during 
WORKSHOPS 
Grand AWARDS BANQUET 
FREE Extra SEMINAR 

VIDEO SERVICING 
Featuring VCRs, Digital Controls, VIR . . . 

and much more 
Intensive Forest Belt teaching techniques and exclusive, proven 
training aids bring you right up -to -date in the troubleshooting 
and repair of today's video equipment for home or industry. 

Special emphasis on solid -state and integrated circuits. See 
new IF and color alignment methods you probably never 
thought of. Learn about Vertical Interval Reference (VIR) auto- 
matic color control in newly introduced TV receivers. Under- 
stand digital and solid -state tuning systems. Participate in live 
equipment demonstrations. Sit in on the industry's first look 
at practical, Easi -WayTM repair of video cassette recorders. 
DON'T BE LEFT BEHIND in your own industry! Be the one 
technician in your region who not only keeps up but stays 
AHEAD of new technology and servicing methods. ENROLL 
NOW to be sure you do not miss this vital and unique Ad- 
vanced Video Servicing WORKSHOP. 

FREE Price and Profit SEMINAR Tuesday evening. 

ADVANCED 

COMMUNICATIONS SERVICING 
Featuring FM Two -Way, PLL, Single Sideband . . . 

and much more 
Here, too, intensive Forest Belt teaching methods and ex- 
clusive, tested learning aids assure you up -to- the -minute train- 
ing troubleshooting and maintaining communications systems. 

Special emphasis on solid -state and integrated circuits. Ob- 
serve professional alignment and tuneup methods. Deal profit- 
ably with Business and Land Mobile Radio -and the growing 
General Mobile Radio on UHF wavelengths. Learn of new de- 
velopments in Marine and Aircraft Radio. Study the latest 
phase -locked loops, including their digital programming. Take 
part in live equipment demonstrations. See Easi -WayTM tech- 
niques applied to communications. 

GROW AS A REAL EXPERT in your specialty. Grab this ex- 
ceptional opportunity to polish up your diagnosis and repair 
skills. Become familiar with new technology and money- saving 
instruments. ENROLL NOW in Advanced Communications . . 

a giant step beyond our popular CB Servicing WORKSHOPS. 

FREE Math and Formulas SEMINAR Tuesday evening. 

September Hospitality Inn East November South Seas Plantation 
11.13 (Communications) Interstate 70 at Post Road 6 -10 (Communications) Captiva Island, FLORIDA 

or 18.20 (Video) Indianapolis, INDIANA or 13 -17 (Video) (near Sanibel and Ft. Myers) 
Centrally placed for convenient travel from anywhere in the 
mainland U.S. Also timed earlier in the year, in case you should 
not be away from your shop during the pre- Christmas season. 
You can attend in time to prepare you for the year -end serv- 
ice rush and the new sets being sold. 
Comfortable, pleasant accommodations: two people to a room 
(two beds). Indoor pool. Shopping downtown by freeway. Bring 
your spouse if you wish, at the nominal No- WORKSHOP fee 
(she joins the WORKSHOP group for breakfasts and lunches). 
If you prefer to room with a specific other WORKSHOP 
attendee, tell us. 

Enrollments close August 4, 1978, or when capacity is reached. 

Per Workshop $495 

- - - - - - FIRST COME, FIRST SERVED - 

For technicians who could use a bit of get -away time as part 
of this unique training package. Two days of consulting or on- 
your -own follow each WORKSHOP. Make your own airline res- 
ervations, well in advance; but we take care of placing you in 
our luxury cottage lodging. 
Exceptional resort accommodations: four people (two bed- 
rooms, four beds, two baths) or six people (three bedrooms, six 
beds, three baths) in fancy beach cottages. Bring your spouse, 
if you wish, at the nominal No- WORKSHOP fee (she joins the 
WORKSHOP group for breakfasts and lunches). If you prefer 
to share a room with a specific other WORKSHOP attendee, 
tell us. Cottages have kitchen facilities. An unusual winter - 
season bargain. 
Enrollments close Sept. 15, 1978, or when capacity is reached. 

Per Workshop $595 

Yes, enroll me promptly Advanced Communications 
for TRAINING WORKSHOP Servicing 
at right. Advanced Video Servicing 
I enclose check or money order for $ U.S. dollars. 

$495 per WORKSHOP in Indianapolis $175 for spouse 
$595 per WORKSHOP in Florida $250 for spouse 

(includes lodging, 
sanie meals as for 
WORKSHOP enrollee) 

$475 for CB Service WORKSHOP (same as 1977, and includes lodg- 
ing) at Indianapolis August 21 -23, 1978. 

ENROLLMENT DEADLINES ABOVE - - - - - 
Name Age 

Company 

Address Phone 

City State Zip 

NOTE: You need 2 years electronics training or experience 
to pain proper benefit from these Advanced TRAINING 
WORKSHOPS. NOT FOR BEGINNERS. 

Mail to: Forest Belt's TRAINING WORKSHOPS, 
Box 68120, Indianapolis IN 46268 
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STATE OF SOLID STATE 
continued from page 73 

The differential voltage between the 
two emitter junctions appears across RI 
and is 26 Ln 16, or 72 mV. A positive 
temperature coefficient of 2.1 mV / °C is 
produced by amplifying 72 mV by a 
factor of 8.75 up to 0.63 volt. 

The current through R2 is the sum of I 

and 41 or 5I, already an amplification of 
five times the current through R I. Resis- 
tors R2 and RI are in the ratio of 1.75K 
to 1K. The total gain is (4 + I) X 1.75 
= 8.75. Then, to determine the constant 
reference, just add the junction voltage of 
a silicon transistor with its negative 2.1- 

THE ORIGINAL 

S Personal 
C Computing 

78 

mV coefficient. The base -emitter junc- 
tion of Q2 increases the voltage across R2 
by the required junction potential to the 
constant 1.23 -volt bandgap voltage. To 
get the rest of the way up to the 5 -volt 
output of the REF -02 at the base of Q1 
and Q2, the voltage is amplified by the 
ratio of R6 and R5, at which point VREF is 
1.23 X (3.06 + 1) = 1.23 X 4.06 = 5 

volts. 
Now, combine the constant output and 

the variable temperature coefficient out- 
put of the REF -02 to construct the ther- 
mometer (see Fig. 3). The REF -02 acts 
as the temperature sensor and may be 
located remotely by using a shielded 
cable with the additional precaution of 

Good bye ATLANTIC CITY 

HELLO PHILADELPHIA 
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ONLY MAJOR EAST 
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August 25, 26. 27th at the Philadelphia Civic Center 
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Music Festival 

Banquet 
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r 
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As of May 11, 1978 the following companies have selected their booth locations. Over 200 exhibitors expected at the only 
Major East Coast Personal Computing Show of the year. 
INTERFACE AGE MAGAZINE HEATH COMPANY BYTE MAGAZINE MICROAGE ITHACA AUDIO. ARTEC ELECTRONICS. COMPUTER MART OF 
NEW JERSEY. SUMMAGRAPHICS PERSONAL COMPUTER CORP TELPAR VECTOR ELECTRONICS. BITS ROOKS. SOUTHWEST TECHNICAL 
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EXTENSYS. DILITHIUM PRESS EXPANDOR MICROSETTE. NATIONAL MULTIPLEX. JADE. COMPUTER EMPORIUM. NEWMAN COMPUTER 
EXCHANGE. MICRO TECHNOLOGY UNLIMITED. MICRO COMPUTER DEVICES RADIO ELECTRONICS MAGAZINE, PARASITIC ENGINEERING. 
COMPUTER ENTERPRISES ARRL COMPUTER TEXTILE. BASIC BUSINESS SYSTEMS. MICRO COMPUTER PRODUCTS. S O SALES. 
COMPUTALK ER COMPUCOLOR. TECHNCAO POLYMORPHIC SYSTEMS. WILLIAM ELECTRONICS. MODULAR SYSTEMS INC ENCLOSURE 
DYNAMICS MICROPOLIS. RICO ENTERPRISES, OBJECTIVE DESIGNS. SYBEX, ELECTRONIC CONTROL TECHNOLOGY, APPLE COMPUTER 
MANCHESTER EQUIPMENT 

DAYTIME EVENTS New Products Demonstrations Personal Computing College Exhibits Art Show 
Join Clubs at The Club Booth User Group Meetings 

EVENING EVENTS User Group Meetings Parties Music Festival Banquet. Saturday, August 26. featuring 
Dr Adam Osborne. Chris Morgan, Editor of Byte and more Stay over and enjoy the evening events 

Deluxe hotel accommodations with rates starting at $24 single. 531 double with free shuttle bus to and from Philadelphia Civic 
Center Bring the family Visit Historic Pohrladelphia Have an unforgettable Philadelphia experience, pre-register before 
August 10th and save time and money 120%0 

Send 3 Day Registrations 
@ $a each. 510 at Door 

Send Banquet Tickets 
@ S17.50 each. 

Total Enclosed 

Send Hotel information. 
Hold my registration and 

Banquet Tickets for pick -up at 
the convention. 

NAME 

STREET 

CITY 

PHONE 

STATE ZIP 

Send 7o. 

PERSONAL COMPUTING 78 
Rt I Bot 242 Mays Landing, N J 08330 

REJ 

reducing the capacitance loading pin 3 by 
isolating resistor R5. 

The TEMP output is directly connect- 
ed to the noninverting op -amp input, and 
a portion of VREF is summed with a 
portion of the amplifier output at the 
inverting op -amp input. As usual, the 
feedback amplifier forces the inverting 
and noninverting inputs to be essentially 
equal. Thus, it is possible to solve the 
conditions relating the output voltage to 
the two inputs. An output must be cre- 
ated that can be controlled in tempera- 
ture coefficient by using a portion of 
VTEMP, and that can be shifted in DC 
value by using a portion of VREF. 

Since the inverting input must equal 
VTEMP, the sum of the contributions to the 
inverting input voltage on pin 2 of the 
op -amp from VouT and VREF must also be 
equal to VTEMP. Superposition is the 
method used. First, assume VouT is zero 
by shorting it to ground and calculate 
what part of VREF gets to pin 2. At this 
point, Rb, the sum of the fixed resistor Rbi 

and the variable resistor Rbp are in parallel 
with R0; VREF is therefore divided by the 
ratio (RbI I Rc) /(Ra + RbI 

I 
R0). 

Similarly, with VREF shorted to ground, 
the portion of VOUT transferred to pin 2 is 

(R.1 
I Rb) /(RC + Ra 

I I 
Rb). 

Working out the equation for VouT 
yields the expression: VouT = AVTEMP + 
BVREF; where A is equal to 1 + (R0/ 
Ra 

I I 
Rb) and B is equal to Rc/ Ra. 

burglar -fire alarm catalog 

-FREE! 
MORE THAN 
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controls, 
sounders, 
locks, 
tools 

EVERYTHING NEEDED 
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Huge selection of high quality professional 
alarm products. 64 fact -filled pages with 
detailed specs, diagrams, technical notes. 
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It is also known that VTEMP follows the 
relationship, 0.632 + 2.1 X 10 -3(T - 
25), where T is in degrees Celsius. If, for 
example, you want to calibrate the ther- 
mometer to read degrees Celsius directly, 
and need a scale factor of 0.01 so that 0 
degrees produces a 0 -volt output and 
-55 degrees Celsius produces a -0.55 - 
volt output, plug these two temperatures 
into the above equation and solve for the 
respective values of VTEMP. You now have 
two values of VTEMP, you know what VouT 
should be at those temperatures and you 
know that VREF is 5.000V. Now plug 
these into the equation for Vot,-r and solve 
for A and B. For these numbers, you get 
A = 4.762 and B = 0.47. If you put 
these numbers back into the equation for 

VouT. the result is Vow. = 0.01 T. 
The final accuracy of the circuit de- 

pends on the op -amp and the version of 
the REF -02 reference used. It varies 
from 0.5% with the REF -02A and OP- 
02A to 0.9% with the REF -02C and OP- 
02C. The first combination works over 
the -55° to +125 °C range and has a 
temperature error of under 0.625 degree 
at the high limit. The second combina- 
tion, designed for operation from 0° to 
70 °C, calculates to a similar maximum 
temperature error of 0.63 degree. Devia- 
tions in the linear characteristic are also 
specified by linearity and offset errors. 
Offset error can be eliminated by using 

continued on page 98 

Try this exciting 
new hobby! Build 
your own electronic concert 
organ. It's easy. No technical 
knowledge required. Just 
follow the clearly. pictured 
instructions of the famous 
Wersi do- it- yourself system. 
Choose from seven different 
models. Send $2.00 
(refundable) with coupon for 
colorful 104 page catalog. 
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Wersi Electronics, Inc. 
Dept. 42, 
1720 Hempstead Road 
Lancaster, PA 17601 

Enclosed is $2.00 for my copy of your 104 page catalog. 

Name 

Address 

City State Zip 
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You can be sure 
more times in more circuits in more places 

than with any other multimeters on the market today 

Each Sencore DVM is backed 
with 15 Megohm input im- 
pedance for one third less cir- 

DV M38 $395 
3'/2 DIGIT .1% DCV ACCURACY 
AUTO -RANGING DVM 
A "prime" standard at your fingertips for 
measurements you can trust. Auto -ranging 
for extended low-level range and ease of 
operation. 15 Megohm input impedance 
assures .1% reading accuracy is maintained 
in solid state circuits. Highly sensitive, yet 
fully protected to 2000 VDC overloads. Hi- 
Lo Power Ohms circuit simplifies in- circuit 
resistance measurements. 

DVM37 New $268 
31/2 DIGIT .1% DCV ACCURACY 
PORTABLE DVM 
Prime standard .1% accuracy on the bench 
or in the field for less than $250. The 
DVM37 is the most accurate portable DVM 
you can buy, with 15 Megohm input imped- 
ance for 50% more accuracy. Includes auto- 
matic features -Auto Zero, Polarity, Deci- 
mal, Overrange. Fully protected inside to 
over 2000V on all functions, including 
Ohms, and protected outside with super - 
rugged case. Full ranges for every test. 
Fingertip "Push -On" switch in probe saves 

batteries as power is applied only when 
needed. 

cuit loading on every measure- 
ment. That means 50% higher 
accuracy than other DVMs. 

DVM32 $225 
3% DIGIT .5% DCV ACCURACY 
PORTABLE DIGITAL MULTIMETER 
Bench and field master for digital accuracy 
measurements anywhere. 0.5% DCV accur- 
acy, backed with 15 Megohm input imped- 
ance. Exclusive battery- saving Auto -Display 
turns the display on automatically when you 
make a measurement. 2000V input protect- 
ion on all functions and ranges -including 
Ohms. 

DVM36 $158 
31/2 DIGIT .5% DCV ACCURACY 
POCKET PORTABLE DVM 
Pocket portable lab accurate performance 
that fits every budget with highest perform - 
ance -to -price benefits of any meter..5% DCV 
accuracy, backed with 15 Megohm input im- 
pedance for lowest circuit loading. Full pro- 
tection to 1000 V on all functions and 
ranges -including ohms. Drop -proof case. 

Battery- saving "Push On" button in probe. 

DVM35 $134 
3 DIGIT 1% DCV ACCURACY 
POCKET PORTABLE DVM 
Fast, direct reading digital accuracy for the 
man on the go. Same features as DVM36, 
except 3- digit, 1% DCV accuracy, backed 
by 15 Megohm input impedance that is ten 
times more accurate than analog meters. 

VOLTS OHMS AMPS 

DVM32 

In stock at your favorite local 
Sencore Full Line Distributor. 

DVM36 

N DFt 
DIGITAL MULTIMETER SPECIALISTS 
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INTERNATIONAL FM- 2400CH 

FREQUENCY 
METER FOR 
TESTING MOBILE 
TRANSMITTERS 
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Portable Solid State Rechargeable Batteries 
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SERVICE CLINIC 
continued from page 74 

won't take long to find the cause of the 
problem. Here's one general -purpose 
hint: If the entire power supply seems to 
be out, although the DC input voltage 
from the rectifiers is normal, look around 
the horizontal oscillator stages. You will 
see that the entire operation of this circuit 
depends on the presence of horizontal 
pulses at the input of the PWM modula- 
tor stage. Most of these stages have what 
is called a starter circuit. This feeds a 

small pulse of DC voltage to the horizon- 
tal oscillator to get it started. Once the 
oscillator starts, the output stage begins 
and the normal DC power supply starts 
up. Remember, this all takes place practi- 
cally instantly. All the oscillator needs is a 

starting boost. However, if the horizontal 
oscillator transistor is bad, or there are 
faults in the oscillator that make it run 
off- frequency, you can use external DC 
power supplies to troubleshoot if neces- 
sary. R -E 

DON'T MISS IT 
Next month's issue of Radio -Elec- 

tronics will tell you how to build a 
digital capacitance meter and also 
how to repair antique radios. Plus 
much, much more! 

Where's the ! s tV 
screwdriver? 

In a tool box, tools and parts are everywhere. 
They're hard to find. They get lost. (And they 
get dirty.) 

With a Platt tool case, that wouldn't happen. 
It's designed so you'll know where everything 
is. Smaller tools are in individual pockets in 
our patented one -piece pallet. Larger tools and 
parts are in compartments. And papers and 
order book are in lid pockets. (Everything is 
next and clean.) 

And Platt's tool case helps you look more professional. 
It comes in handsome, lightweight, durable ABS Thermo- 

plastic. Or rich looking vinyl reinforced by ABS Thermoplastic. 
What's more, it also has a 5 year guarantee. 

Contact us for complete information on 
Platt's full line of tool cases and your nearest 
distributor. 
Pat. No. 3.h80.27c5 Cases for business and industry. 

23411 S. Prairie Ave.. Chicago. III. 60616 (3121 225 -6670 
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new products 

More information on new products is available from 
manufacturers of items identified by a Free Information 
number. Free Information Card is inside back cover. 

8K DYNAMIC MEMORY, Econoram III 8K, uses 
memory- refresh system called SynchroFresh. 
The board is designed to be used with S -100 
microcomputers. The 8K memories use one -half 
the power of static boards and do not interrupt 
CPU operations or timing. SynchroFresh circuitry 

uses the S -100 bus's natural timing and monitors 
the microprocessor's machine states using T4 
states for refresh. Completely assembled, tested 
and warranted Econoram III 8K X 8 sells for 
$149.- Thinker Toys, 1201 10th St., Berkeley, 
CA 94710. 
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MINIPRINTER, model MP -44, is a 5- X 7 -dot 
matrix printer for use with any microcomputer 
using TTL logic levels. It makes permanent copies 
on electrosensitive paper at speeds up to 88 
characters -per- second, 44 characters -per -line. 
Both printer and paper supply are board - 
mounted for interfacing to microcomputer, which 

then uses an 8 -bit parallel output port to control 
motor and print. Software can be easily imple- 
mented in any computer language, and examples 
of assembly -language coding for the 6800 and 
8080 microprocessors are provided. Coding for 
the 6800 allows unit to be operated immediately 
from the model Micro -801/0 bus. Price: $257. - 
Electronic Product Associates, Inc., 1157 Vega 
St., San Diego, CA 92110. 
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THIN -FILM FUSED RESISTOR, Melt -Ohm, has 
dual -layer metal /organic thin -film structure. Unit 
generates sufficient heat during overload condi- 
tions to break resistance elements, thus opening 
the circuit. The Melt -Ohm resistor creates an 

open circuit at about 400 °C; it is noncombustible, 
functions precisely and accurately, and has ex- 
cellent fusing characteristics. Specifications: 
Power, '/e watt; range, 10- 10,000 ohms; ± 5% 
tolerance; TCR, ± 100 PPM / °C.- Susumu Co., 
Ltd., Tosh -Jo Co., 140 Main St., Metuchen, NJ 
08840. 
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CUSTOMIZED SWITCHING POWER SUPPLIES 
are available for special engineering require- 
ments needing features or operating characteris- 
tics not found in standard catalog units. Power 
supplies are customized by either reprogramming 
off -the -shelf catalog units; by placing standard 
units into rack assemblies having control or 
sequential logic; or by redesigning units to incor- 
porate changes and modifications required by 

the special application; i.e., providing an 8.2 -volt, 
60 -amp output to a standard 500 -watt model 
(shown). Inquiries welcome. -Gould, Inc., Elec- 
tronic Components Div., 4601 North Arden Dr., El 
Monte, CA 91731. 
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CRYSTAL -LESS SCANNER, Bearcat 256, pro- 
vides 50- channel monitoring and automatic 
search, store and recall capabilities. Solid -state 
circuitry includes non -volatile memory and allows 
pushbutton frequency programming in five 
bands: low and high VHF, UHF, "T" band and 
ham frequencies between 146 MHz and 148 MHz. 
Other features include a digital clock, priority 
channel, count feature that displays the number 
of times any frequency has been received, selec- 
tive scan- and search -speed control, lockout (to 
remove unwanted frequencies during scan and 
search); antenna, external antenna jack and crys- 
tal filter. Front -mounted speaker has bright LED 

ACCURACY 
MADE 
EASY 

o 

o 

DUAL TRACE MODEL 532 - 30 MHz 

DUAL TRACE MODEL 517 - 15 MHz 
USABLE TO 27 MHz 

i 
SINGLE TRACE MODEL 515 - 15 MHz 

Put Hickok Scope reliability on your 
side and get things done easier, faster, 
better and with complete assurance that 
you're doing them right. 

Economically priced Hickok push- 
button- triggered Scopes are quick and 
easy to set up and use. A color -coded 
front panel speeds up and simplifies oper- 
ation. Triggering is practically fool - proof, 
well in excess of the MHz rating. And 
excellent pulse responses virtually elimi- 
nate overshoot and ringing. 

Call your nearby Hickok distributor 
and set up a demonstration today. See for 
yourself how a modestly priced Hickok 
single or dual trace 15 MHz, or dual trace 
30 MHz, Scope will save you time and 
exasperation. 

If you're outside of Ohio, call us toll 
free at 800 -321 -4664 for the name of 
your nearest Hickok distributor. 

HICKOK 
D the value innovator 
C 

INSTRUMENTATION & CONTROLS DIVISION to 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Ohio 44108 ca 

(216) 541 -8060 TWX: 810 -421 -8286 mV 
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grandfather's Clock,`Was 
cWever" `Like Thi8! 

CL7402 

If you love con- 
temporary design 
and yet appreciate 
the more tradition- 
al, here's the per- 
fect clock for you! 
Amelect has cre- 
ated their own ver- 
sion of the ever 
popular grandfa- 
ther clock. Not only 
do the electronic 

eyes around the modern clock face 
light up displaying each second, 
minute, and hour, but our grandfa- 
ther model includes a very novel 
and exciting electronic pendulum. 
There's even a shelf for displaying 
your prized treasures! 

The upper section of the clock is 
93/4" square with an overall length 
of 191/4" all encased in beautiful, 
hand crafted hardwoods. Select 
from solid walnut, maple, mahoga- 
ny, or cherry. This clock is covered 
by a 1 year warranty on material 
and workmanship. 

As shown on R -E April '78 front cover 
and described by Fred Blechman. 
Available completely assembled 

or in kit form. 

CL7402 Assembled $95.00 
CL7402 Kit with Cabinet 71.50 
CL7402 Kit less Cabinet 56.25 

Shipping and Handling 3.50 

To order write or call 219 -297 -3320 

Indiana residents include 4% Sales Tax 

AMELECT 
I N C O R P O R A T E D 

P 0. Box 367 - 106 S. Newton St. 
GOODLAND, INDIANA 47948 

Allow 3 to 4 weeks for delivery 

80 
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For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

7 
out of 
2 who 
haare it 
dort 
know 
it... 

4144 
t 

4 
21 mill.on Ame, cans have high 
blood pressure Bul 50 percent of 
nose who have a don't know it 

When blood pressure goes higher 
than it should. and slays high it sels 
the stage for heart attack or stroke 

Most cases of high blood pressure 
can be controlled wdh drugs and 
other advances in treatment Thal's 
why you should see your doctor req 
Warty Only he can tell it you need 
help 

A areee eerrw 
arm. Beat vow 
Neer. Aonw.e 

display and comes with mounting bracket. Price: 
$399.95.- Electra Co., Div. Masco Corp. of Indi- 
ana. 300 E. County Line Rd. So.. Cumberland, IN 

46229. 
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COLOR -BAR GENERATOR, model LCG -396. 
provides signals for TV alignment and perfor- 
mance tests as well as patterns for adjusting 
VTR, MATV and CATV systems. Pushbutton on/ 
off control of chroma and luminance. Both fixed 
and variable output levels are provided. The unit 
can generate 8 precision color bars as well as 
dot, crosshatch, center -line single crosshatch 
and four color rasters. Also featured are a com- 
posite video output, two RF channels, scope trig- 

ger output and full protection against ambient 
temperatures. The model LCG -396 sells for 
$899.95.- Leader Instruments Corp., 151 Du- 
pont St., Plainview, NY 11803. 
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S -100 BUS -COMPATIBLE MUSIC BOARD, mod- 
el 6. generates music, sound effects. Morse code, 
touch -tone synthesis and more. Fully assembled 
unit features selectable output port address de- 
coding, latched 6 -bit D/A converter. audio ampli- 
fier, speaker, volume control and phono jack for 
connection to home audio system. Glass -epoxy 
PC board has plated- through holes. gold -plated 
fingers and high -quality components. User's 

manual (provided with the model 6) contains 
BASIC and 8080 assembly language programs. 
The model 6 Music Board is available through 
computer stores and costs $59.95. -Newtech 
Computer Systems, Inc., 131 Joralemon St., 
Brooklyn. NY 11201. 
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PROGRAMMABLE CLOCKS, model 3300S, 
model 3300H, are designed for auto, marine and 
aircraft- navigation applications, and come in two 
time -display formats: Hour /minute /second (mod- 
el 3300S) and hour /minute /.01 minute (model 
3300H). Both models contain the following fea- 
tures: 6 -digit LED display; advance- retard control 
for fine adjustment of timebase frequency; a 

countdown timer that counts to zero and back up; 
auxiliary timer for use as a stopwatch; alarm; and 
split and remote /split run. Options include a 

rechargeable NiCad battery pack; a multiple 
timebase for timing in hour /minute /.01 minute, 
minute /second /.01 second, or minute /.001 min- 
ute; a periodic interval timer to sound beeper at 

selected intervals; an external alarm jack; and an 
AC adapter. 

Specifications include: accuracy-.001% crys- 
tal- controlled, or better than 0.01 minute -per- 
day; operating temperature -32 °F; power re- 
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quirements -11.0 -14.5 VDC, 0.05 -0.5 amp. 
Clock measures 21/4 X 71/4 X 61/4 inches, and 
weighs 21/4 lbs. Prices: models 3300S and 3300H, 
$329. Options: NiCad battery pack, $30; multiple 
timebase (model 3300H only) $15; periodic in- 
terval timer, $15; external alarm jack, $15; AC 
adapter, $20.- Custom Control Systems, 21 E. 

Canon Perdido St., Santa Barbara, CA 93101. 
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CB BASE STATION, model D201A, is an SSB/ 
AM unit that features tube circuitry and a selecta- 
ble crystal -controlled or fully tunable receiver; a 

4 -watt AM output; and a 12 -watt PEP SSB 
output. Controls include an S /RF power /SWR 
meter; mike gain; RF gain; squelch; clarifier; 
switchable noise blanker and limiter; and model 
Asiatic GPD104 mike. Specifications: adjacent 

channel rejection, 8 dB +; SSB sensitivity, .1 eV; 
AM sensitivity, .35 V. Unit measures 211/4 W X 
71/4 H X 13 inches D. Suggested list price, 
$995.- TRAM /Diamond -Corp., Box 187, Lower 
Bay Rd., Winnisquam, NH 03289. 
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MOBILE TRANSCEIVER, model PTR -130K, is a 
miniaturized unit that provides 100 -Hz resolution 
from 100 kHz to 30 MHz in all modes; frequencies 
are pushbutton -selectable. The 100 -Hz frequency 
synthesizer contains an RF compressor that 
increases output by 12 dB, plus cascaded me- 
chanical filters for high -quality selectivity. Unit 

measures 61/4 X 21/4 X 8 inches. Estimated retail 
price, $650- $700. -Palomar Electronics Corp., 
665 Opper St., Escondido, CA 92025. 
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DATA CASSETTES, Series CDC -1, CDC -2, CDC - 
3 and Series DDC -20, DDC -40, DDC -60, are 
designed specially for use in hobby and small - 
business computers. Series CDC cassettes come 
loaded in one -, two- and three -minute lengths 
and use high -quality computer shells, polyolefin 
slip sheets, machined guide rollers, stainless 
steel pins, oversized pressure pads and hubs, 
and extra -short leaders. The Series DDC line of 
cassettes are loaded with high- density calen- 
dared ferric -oxide tape, ideal for most computer 
applications. Suggested retail prices: Series 
CDC, $4.95- $6.35; Series DDC, $4.50- 

$5.50. -Avdex Corp., 2280 Grand Ave., Baldwin, 
NY 11510. 
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TEST INSTRUMENT KITS, Series 5280, corn- 
prise a test bench "primer" for electronics begin- 
ners. The model IT -5283 Signal Tracer provides 
AF /RF tracing; acts as an audible voltohmmeter; 
reads resistance from 0 to 5 megohms; and can 
serve as substitute speaker for radio /TV servic- 
ing. The model 1M -5284 Multimeter measures 
AC /DC voltage to 1000 volts, DC current to 1000 
mA, and provides 4 impedance ranges to 100 
megohms. The model IG -5280 RF Oscillator has 
an RF output from 310 kHz to 110 MHz and 
harmonics can be read to 220 MHz. The model 
1G -5282 Audio Generator has sinewave and 
squarewave output capability and a switchable 
range from 10 Hz to 100 kHz. The model lB -5281 
RCL Bridge provides separate resistance, induc- 
tance and capacitance ranges. 

Each unit operates from two 9 -volt batteries 
(plus one C -cell for the model /M- 5284), or from 
the model IPA- 5280 -1 power supply, which has 5 

outputs for simultaneous operation of the instru- 
ments. Kits are priced at $37.95 each; the model 
IPA- 5280 -1 power supply costs $24.95. Free cat- 
alog available. -Heath Co., Dept. 350 -500, Ben- 
ton Harbor, MI 49022. 
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BROCHURE describes new General Electric GAP 
(Guaranteed Active Parts) program for service 
technicians to order replacement TV parts by 
phone. Contains map of U.S. with listing of toll - 
free "800" numbers. Master Charge or 
BankAmericard /Visa can be used to order parts. 
Parts obsolescence is eliminated with the GAP 
program -GAP parts may be returned for full 
credit if they do not remain active. All requests for 
the brochure must be made on company letter- 
head.- General Electric, Room 1102, 45 E. 17th 
St., New York, NY 10003. 
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Measure 
resistance 
to .O1SZ... 

10000 

PE;'6/ON 
Mme /a8/o 

$4//9 96- 

at a price that has 
no resistance at all. 

31/2 digit bright LED display 
1O0µ V, .01f1 resolution 
0.5% accuracy typical 
Autozeroing 
Completely overload pro- 
tected on all 29 ranges 
RFI shielded for use in RF 
fields 
100% overrange reading 
Selectable high -/low -power 
ohms 
Full range of optional acces- 
sories available 

At $119.95, the 2810 is a "best 
buy" among DMM's currently 
available. Its 10 ohms range 
allows you to check the low 
contact resistance of switches, 
relays, breaker points or con- 
nectors. Poor solder connec- 
tions can also be spotted. Race 
your order now...contact your 
local distributor for immediate 
delivery. 

DYNASCAN 
CORPORATION 

6460 West Cortland Avenue 
Chicago, Illinois 60635 312/889 -9087 

In Canada: Atlas Electronics, Ontario 
Intl. Sls: Empire Exp., 270 Newtown Rd. 

Plainview, LI, NY 11803 
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FROM KIT TO CAR 
IN 80 MINUTES! 

Electronic ignition is "in." Update your car 
with the TOPS in power, efficiency and re- 
liability - the TIGER SST capacitive dis- 
charge ignition (CD). 
The TIGER delivers everything other CD's 
promise - and more: quicker starting, more 
power, more gas mileage, tune -ups elim- 
inated, lifetime plugs and points, reduced 
repairs and pollution. 
The TIGER can be built and installed in 
your car in 80 minutes, The TIGER is 
unique) 
The TIGER comes with a switch for TIGER 
or standard ignition for 12V negative ground 
only. 

Simpli -Kit $21.95 
POST PAID U.S.A. 

WE ACCEPT: 
Mastercharge or BankAmericard. 

Send check or money order with order to: 

Star Corporation 
DEPT. FF, P.O. Box 1727 

Grand Junction, Colorado 81501 

CIRCLE 25 ON FREE INFORMATION CARD 

ALDELCO ELECTRONICS COMPANY 
NEW IMPROVED DIGITAL ALARM CLOCK KIT 
0.5 LED Display 12 hour format 
Snooze Feature 
Bspeed Timer 

== ° 
. ' i 

I' I 

Simulated Wood Grain a Black Leather Cabinet $24.95 
12 or 24 Hour Clock Kit. Similar to above but without Alarm or 
Timer features Only $23.95 
Crystal Time Base Kit for 12 Volt DC use 4.95 

COMBSIATION FREQUENCY COUNTER a CLOCK. 0.4 LED 
Display. .00005% accuracy. 12 or 24 Hour Clock uses 8 AA 
Nicad batteries (not supplied). Assembled Unit $99.95 
8 Size AA Mead Batteries 17.50 
110 Vo11 AC Power Supply & Battery Charger 5.95 

VOLTAGE REGULATORS 

T0220 Package 
Po.KNe Negative 

$1.00 $1.25 
7805 7905 
7808 7906 
7805 7912 
7812 7915 
7815 7918 
LM309H $1.10 
L1/1309K 1.10 
LM723 .55 

CAPACITOR SPEC. 
25 for $1.00 

.01 
.033 

20pF 510pF 
.001 1009F 800pF 

.01 Disc 3o volt 100 for $3.50 
500 for $15.50 

TURNER PTT Hand Mike 
Model J36001/4 with 5 pin 
DIN. GOOD for Ham CB me- 
rive and aviation only $10.95 

Kit of parts for power supply. 
Includes schematic 
5 Volt, 6 Amp $17.95 
+15 and -15 2 Amp $16.95 

F ETS MMPPP7 p2 ' .55 Send stamp for catalog. 

NA NN Mind Car dad NAGY 
KM 3 push boron switches and Alter $19.95 
New aiurnirewn cabinet to MA 1003 $6.95 

MC145SP SPEC. 
Only .49 

Monsanto MV5053 Jumbo Red 
LED and LED Holder .25 each 
Green, Yellow or Orange LEDS 

5 for $1.00 
FND 70 CC 0.3 Display LED .49 
FND 500 CC 0.5 Display LED .89 
FND 503 or FND 507 1.35 
BLOCK 

Green 
2Y. x Y /.' Ilse, 

Blue, Green a 
Amber .80 ea 

AMATEUR TV CONVERTER 
Covers 420 to 450 AM TV 

BAND. Works on unused 
Commercial TV Channel 
KIT ONLY $39.95 
ASSEMBLED $49.95 

BLINKEy FCA$HER TIMER KIT 

Includes 555. PC Board Parts 
& Instructions $2.50 

ACCUKEYER KIT. Uses TTL, includes IC's. sockets, Speaker. PC 
Board, Instructions and all parts ONLY $19.95 
MEMORY KIT. Matches above & other eccukeyer kits ONLY $19.95 

VARIABLE POWER SUPPLY KITS..5 Amps 5-15 Volt DC $6.95 
add $1.00 per kb shipping .5 Amps 12 -28 Volt DC 6.95 

Visit Our Store. Hours 9:00 AM to 6:00 PM Mon. to Fri. Sat. 9:00 AM 
to 2:00 P.M. Phone Orders accepted. Visa & Master Charge. ADD 
5% FOR SHIPPING. ORDERS UNDER $10.00 add $1.00. Foreign 
Orders add 15% shipping (Except Canada & Mexico) send Certi- 
fied Check or Money Order in USA funds. ioLDEL 
22818 BABYLON TURNPIKE, MERRICK, N.Y. 

(518) 378 4555 

0 
11588 
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market 
center 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.50 per word (no charge for zip code) ... minimum 15 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85e per word . . . 

no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
100 per word. Payment must accompany all ads except those placed by accredited advertising 
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy 
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted until 
advertiser supplies publisher with permanent address and phone number. Copy to be in our hands 
on the 26th of the third month preceding the date of the issue (i.e., August issue closes May 26). 
When normal closing date falls on Saturday, Sunday or a holiday, issue closes on preceding 
working day. 

PLANS & KITS 
CONSTRUCTION plans; over 100. From TV to 
telephone, from broadcasting to computers. Cat- 
alog air mailed $1.00; includes year's subscrip- 
tion to Electronic Newsletter. DON BRITTON 
ENTERPRISES, PO Box G, Waikiki, HI 96815 

MINI -laser plans $1.00. Science project catalog 
256. MOTEN, 323 S. Franklin, #804, Chicago, Il 

60606 

DIGITAL reverb fully electronic plans P.C.B. 
available. Send S.A.S.E. for info: NEVES, Box 
10327, Stanford, CA 94305 

HOBBYIST give your project the professional 
look. Printed circuit boards from your sketch or 
artwork. Affordable prices. Also fun kit projects. 
Rush free details. DANOCINTHS, Box 261, West- 
land, MI 48185 

EDUCATION & INSTRUCTION 
GRANTHAM's FCC License Study Guide -377 
pages, 1465 questions with answers /discus- 
sions -covering third, second, first radiotele- 
phone examinations. $13.45 postpaid. GSE PUB- 
LICATIONS, 2000 Stoner, Los Angeles, CA 
90025 

F.C.C. EXAM MANUAL 
PASS FCC EXAMS! Memori re, study- Tests 

Answers for FCC 1st and Ind clots Radio- 

telephone Nantes. Newly revised multiple 
choice questions and diagrams cover all 

areas tested in FCC exams, plus Sell.Study 
Ability Test. $9.95 postpaid. Money. 

back guarantee. 

COMMAND PRODUCTIONS 
RADIO ENGINE [RING. DIV 

P o BOX 76348 E 

SAN 160 N(15(0, (AL. 94176 

To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for $1.50 per word (minimum $15.00) lo: 

Radio -Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

15.00 

16.50 18.00 19.50 21.00 22.50 

24.00 25.50 27.00 28.50 30.00 

31.50 33.00 34.50 36.00 37.50 

39.00 40.50 42.00 43.50 45.00 
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PLETE SATISFACTION IS OUR GUARANTEE YOUR COMPLETE SATISFACTION IS OUR GUARANTEE YOUR COMPLETE SATISFACTION 

Huge Discounts! 

HOBBY WORLD ELECTROI1S 
Savings up to 70% on 

kits. For complete 
major brand IC parts and comp.-ter 

listings write for our catalog. 

VAME'O 
KITS 

S -100 P.C. Boards 
8K RAM 28.00 
8080 CPU 28.00 
12 -Slot Mother 

Board 33.00 
THACA AUDIO S100 P.C. Boards 

8K RAM 28.00 
Z -80 CPU 28.00 
2708/2716 EPROM 

Boards (New) 28.00 
W/W Prototype 

Board (New) 
SOLID STATE MUSIC S -100 Kits & 

Bare Boards 
NIB6A 8K Kit 
STATIC: RAM Bare Board 
MB7 13K STATIC RAM 

Kit 435.00 
Bare Board 25.95 

rA B 8 8( / =6 K EPROM 
USES 2708's 
Kit Lyse EPROMs 75.95 

KITS 
SOLID STATE MUSIC 
VB1B VIDEO INTERFACE 

Kit 129.95 
Bare Board 25.95 

RF Moculator TV -1 Converts Video 
Outpit to RF For TV antenra 
tern- irais, complete Kit 8.95 

NEW FRCM CYBERCOM D V OF SSM 
MBBA- 270816K EPROM with 

Vector Jump Kit 85.0iß 
OB -1 Vector Jump & Prototype 

Kir 49.00 
Board 25.95 

04 2-210 Kit 139.95 
SYNTHESIZER SB -1 MUSIC 

Kit with 
Software 

MT -1 

BOOKS 
The Basic Workbook S 5.50 
Programming Proverbs 6.95 
Discovering BASIC 6.85 
COBOL with Style 6.95 
Advanced BASIC 7.95 
Standard Dictionary of Computers 

& Information Processing 16.95 
Game Playing with Computers 16.95 
Game Playing with BASIC 6._ 
Minicomputers 13.95 
Microprocessors 10.95 
Digital Experiments 8.95 
Digital Signal Analysis 19.95 
Digital Troubleshooting 9.95 
110 CMOS Digital IC Projects 5..95 
400 Ideas for Design. Volume 2 13.75 
Analysis and Design of 

Digital Circuits and 
Computer Systems 22.E0 

Telephone Accessories 
You Can Build 4.S5 

Basic Electronic Switching for 
Telephone Systems 6.55 

Basic Carrier Telephony 6.85 

(Continued) 
8080 Machine Languages 

Programming 696 
Robots FA Your Doorstep 6 95 

BEGINNERS BOOKS 

145.00 
15 -Slot Mother 
Board 39.95 

XB -1 EXTENDER BOARD 
Bare Board 3.99 

SSM 8080 MCNITOF' VI 
ON 2 -2708 47.00 
ON 8 -1702A 47.00 

Beginning EASIC 9.95 
Home Ccmputer Beginners 

Glossa-y and Guide 
Basic BASIC $ 8.95 
Introduc-ion to BASIC 8.95 
Home Computers: 210 Questions 

and Answers 
Volume 2: Software 6.95 

Microcomputer Dictionary 
and Glide 15.35 

Microprocessor Basics 10.95 
Home Computers: 210 Quest ons 

and Answers 
Volume 1: Hardware 7.95 

Understanding Integrated 
Circuits 4.95 

Semiconductor Circuit Elements 5.95 
Fundamentals and Applicatinis 

of Digital Logic Circuits 

6.95 

74L$00 TTL 74XX 
74L10( 21 74L1138 70 
741102 21 74L5139 .70 
741$0' 24 74L5151 65 
74L505 21 74L$153 66 
74L$1( 21 74L1154 1.00 
74L$1Z 85 74L$157 62 
74L$2( 23 74L$160 82 
741121 23 74L$161 82 
74L$22 23 74L$162 .82 
74L$3C 23 74L$163 .82 
74L$32 30 741_1164 98 
741_537 31 74L$174 75 
74L$36 31 741_5175 79 
74L$42 60 74L$190 90 
74L$47 75 74L$191 .90 
74L$48 72 74L$192 .90 
74L$73 35 74L$196 80 74L574 35 74L$197 80 74L$75 53 74L1221 1.06 741176 37 74L$257 71 
74L$86 36 7411258 .70 
74L$90 52 74L5266 .26 
74L592 52 74L$283 72 
74L$93 52 74L$365 .55 
741_1103 .36 7415366 55 
7411112 .36 74L$367 55 
74L$113 .36 74L$368 55 
741_1114 .36 74L1386 39 
74L$125 .46 811595 .77 
74L$12. .36 81L196 77 
7411132 75 81L$97 77 

81L$98 77 

I New) 23 Pin -J Sub - 
miniatu-e Solder Tail 

Male :.00 
Female 3.50 

100 PIN EDGE CONNECTOR, 
Imsai spacing 3.50 New) 

SUPPORT DEVICES 

6820 
6850 
8212 
8214 
8216 
8224 
8228 
8226 
8238 

8.00 
8.00 

7.95 

3.45 MEMORY 
8.00 1702A 3.75 
3.75 2708 11.50 
3.50 2716 TI 22.50 
6.25 21L02450ns 1.<5 
3.85 21L02 250ns 1.60 
7.95 2114 8.50 

MICROPROCESSOR 
8080A 11.E0 
Z -80 24.55 
Z -80A 34.S5 
6800 16.50 

4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 

Send your complete catalog, 
quicI ly. 

Please send me the followiig 
items I have listed below: 

Qt7. Stock No. Price 

16 
16 
99 
16 

.79 
37 
37 
16 
16 
29 

.74 
74 
29 

.79 

.79 
23 
84 
89 
89 
16 

4025 
4028 
4030 
4035 
4040 
4049 
4050 
4051 
4052 
4053 
4066 
4071 
4081 
4082 
4507 
4510 

15 
74 

.22 

.33 

.39 

.34 

.34 

.39 
IA 
.39 
.39 
19 

.23 

.23 
39 

1.05 

7400 11 7.82 .10 
7401 13 7,83 .E2 
7402 13 7485 75 
7403 13 7.86 26 
7404 .15 789 1.75 
7405 13 7e90 .40- 
7406 16 7,91 .51 
7407 23 7492 40 
7408 .17 7493 40 
7409 17 7494 60 
7410 .13 7495 60 
7411 18 7496 .60 
7412 13 74107 28 
7413 25 74109 22 
7414 .61 74121 29 
7416 24 74122 33 
7417 22 74023 43 
7420 .13 74432 .65 
7423 25 74441 .73 
7425 25 74445 .63 
7426 22 74450 8a 
7427 17 74151 61 
7430 13 74153 .6l 
7432 .23 74454 95 
7437 .21 24157 55 
7438 21 74161 .55 
7439 25 74:63 55 
7440 .13 74.64 85 
7441 70 74.65 90 
7442 37 74.70 169 
7443 .59 '4.73 1.10 
7444 .59 '4 74 85 
7445 65 '4 75 75 
7446 62 '4 76 69 
7447 .59 '4 77 .70 
7448 .60 4 80 65 
7450 13 4 81 1.75 
7451 .13 -4 90 95 
7453 .13 -4 91 95 
7454 .13 -4 92 79 
7460 14 '4 93 .80 
7470 .26 4I95 40 
7472 .21 4121 88 
7473 21 4:51 :.0C 
7474 27 4_65 62 
7475 45 466 62 
7476 .28 4_67 .62 
7480 31 41.68 62 
7481 95 

67 

5716 W. Manchester Ave. 
Suite #5 
Los Angeles, CA 90045 
TELEPHONE ORDERS: 
Call (213) 641 -4200 

NEW 
1978 

IC MASTER 
cash 
COD 

Charge My 

M.C. 
BAC (VISA) 

Over 40,000 
IC's IL=ted. 
Over 2,000 
pages. 

Reta I Value 

Updated every 
90 days Exp Date 

ctRD - _ 

Sig 

Name 9ostage /Handling $1.50 

Address Satisfaction 100 %G1 aranteej 
California Residents Add 6% 
Sales Tax 

Note: Minimum Order 510.00, 5% Discount aver $100.00 or I.C's only. 

City State Zip 

$55.00 
Your 'rice 

$39.99 

Check catalogue for rrcre 
listi-gs on linears, voltage 
regul3-ors, resistor books, 
IC sockets and more. o 

C 
IS OUR GUARANTEE YOUR COMPLETE SATISFACTION IS OUR GUARANTEE YOUR COMPLETE SATISFACTION IS OUR GUARANTEE 

CIRCLE 39 CN FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


TELEPHONE bugged? Don't be Watergatedi 
Countermeasures brochure $1.00. NEGEYE LA- 
BORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

UNLOCK your future. Become professional lock- 
smith by spare time homestudy. $13 in an hour 
possible. All tools, equipment included. Facts 
FREE. Send name. LOCKSMITHING INSTITUTE 
(homestudy), Dept. 1339 -088, Little Falls, NJ 
07424 

FOR SALE 
FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, Que., 
Canada, H3C -1H8. US Inquiries. 

RADIO & TV tubes 366 each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217 -E University, San 
Diego, Calif. 92105 

BUILD YOUR OWN TV CAMERA! - Ideal for home G business - 
1011 

BOX 453 -RE 

THE ECONOMICAL ANSWER TO HOME MON- 
ITORING OF NURSERIES ENTRANCES. 
DRIVEWAYS... BUSINESS and INDUSTRIAL 
SURVEILLANCE ITV AMATEUR TO PLUS 
HUNDREDS OF OTHER APPLICATIONS. 
MODEL AT-IA. SERIES 0 - KIT FORM SIRS; 
ASSEMBLED 5215 SOLID-STATE WORKS ON 
ANY TV SET. OPTIONAL SOUND KIT See 95 

PHONE or WRITE for ca+aler. 01a1 002.087-3711 

ATV Research DAKOTA CITY NV 58731 

SEEKING Japanese transistors for CB, TV, ste- 
reo repair? Request complete list. Compare 1 to 
9 prices: 2SC710 .45, 2SC517 3.95, 2SC799 3.60, 
2SC1306 2.90, 2SC1678 2.25, TA7205P 2.90, 
BA521 2.90, SG613 5.95. See our full page ad in 
the Market Center of this issue. FUJI -SVEA 
ENTERPRISE, Dept. RE, PO Box 40325, Cincin- 
nati, OH 45240 

TS -510A signal generator, 10 -420 MHz, $250.00. 
Send stamp for test equipment catalog. E. 
FRENCH, Box 249, Aurora, IL 60507 

Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC's and 
other components at factory prices. 
INTEGRATED CIRCUITS 

C0459 94 2112 -2 
001515 2.52 215 
C045 18 1.10 1111116 

716n1 
74000 
74021 
7401N 
71095 
74105 
741411 
71295 
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700N 
744211 

4511 
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71595 
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748541 
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tOPt532C 

20 71L5,04 35 LM184H .40 C01009 .39 
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M56B 
71A wRT7R53 7 74L5151N 67 LM711X 16 C01014 .65 74C71 .ß 7.50 AY5-1013 .28 04101555 57 LM7171n .62 001015 .84 7,78 1.40 AYS1014 89 7110t5770 97 
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RPRP 011 

89 74L51520 .91 
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]49°N .13 ]IISI]4N 
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L5130] 2.00 001020 t.@ 7,190 3.M MM913 153 M82513 2 6 I.6 Mo0ell9 Bue LM1305 127 C04015 21 

749370 
13 )IL51vpN 5.6 71C1ß 2.53 MM914 3.53 4825123 3.50 RE61110RB'-.w.n5% 'ea' 1174i 535900 84N .13 7115n1N 95 

LM74Ñ 2/1 L0221.eg 71C112 2-, MM5315 100 x125116 325 Ogeeryw 03 IODOnIyO 012 TRANIFORMEIIt 71895 6 71L5254 5) 0402n 2./S N125129 3.]5 0V 300 n 1.25 311005 .90 74L53674 84 LM1530 .75 N4123 .21 7,53! 3.00 MM5315 5.00 25 oar ryoa 025 150 p4n deck 
741pR .39 ¡Ili 3.00 CMÓ5 2i 111 1 

11M5888 2.,530 x9251 875 
lEYI0Mp/o15 

SoarpMS.]5 IÌ4VC75O0ml7anrormr 25 n2Ix .N uNUR 

ii,25x 
.39 

W°u401D485 

.60 

LM222W I5Ó có10°162] I IN 
74222 7.50 M5214. 5 +]9ÿ 25117 12.50 He 4eYw1rd5,0.95.FU1Yrkod.dwl 52VIC35025Ómw..:ÌpNro 0.5840 1258 39 7,923 ].9 

211195 
.6 CAMI51 1.53 L1U530N , C01028 26 .CnS 10.9 CmOt 5.80 DM6>7 2.53 PCboard.pwNdNwww.1246 trvCT100n 8.84 

N595 .95 0.VU6z 1.6 153905 125 001025 1 02 ]40925 ;0.50 Ci7012 e.6 Bn3 Al, 4er ASCII kry6n0 M 55.00 SOV 1.2.mp ni plu9 es 

Ï1i88M 1[Ó iMA 5x2 ú ÿ01 5p i010040351.Ó2 
7408]] o.so 7ó5s i.i5 é]MINECi0R5 

n.s ,4Lr,robdBSmHtlmulr1..65 eveunp 1295 

7415n1 59 LM305x 87 NEN0L 2.59 C04040 I.02 INTERFACE MM5375MM ].6 44 Kn MOe 2.00 RM T018 .15 

i855tN 
.17 453074 .35 NE55370 .6 004042 .71 8095 15 MM975A5w 1.90 1W Nn ad0 .50 Roen. Onnw. YNIn TO18 .10 

6274 5] LIMON .89 1E5551 .13 004043 .53 104 85 7205 ,6.9 100 Nn e0w WW 5.25 3umw RN .20 

i8584N 
.67 1M306H ' IS NESS6A 39 CwON .53 5357 .55 05002504 3.15 CRYSTALS Gnen, Owlpe. YNMa Jumbd 25 

7I11 .95 LM306 .6 NE585A I. W C04040 1.87 804 85 D50056C1 3 75 t Mxx 4.50 GI151 LEO swain Cllp 641 25 

),95N I.25 
Ua31IW11 .53 NE584V 1.15 e04w9 .39 VEN 1.25 M59101 2.50 2 M0 0.9 uwdMrw.ambr,9men.wMw.cbel 
W317701 222 MSIIry p C04050 .38 8110 .50 IC SOCKETS IMHZ 1.25 CONTINENTAL SPECMMMS In Mpü 

70318 3570E576 500 C01051I.13 8T,3 3.00 RakrTMLnPrMb 5MW 1.25 comp5leleneolbrwdE41rdlnemy 
M32M5 1.2° 1E5718 500 CoGeO 1.42 5n0 5.53 PRI 1 w PN 101 10 MIN 4.25 MAR-1415156 P.N. CI. 61l1.6 
M323N.5 8.6 MUM 40 C04084 21 8123 3.10 8 .15 n.30 19 MIN 
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s3D 
1 49 

3000 

P.O. Box 4430E Santa Clara, CA 95054 
For will call only: (408) 988-1640 

2322 Walsh Ave. 

C, 
ELECTRONICS 

9.25 SPECIAL PIIOOOCTS 

10 00 MM5845 Stopwatch Timer 9 00 
PC 8.25 CLNS1M0o11LFIComHNe.Mrmdwts NMBw4Mrn PurbNlon 

]9 
25 S raOY Io boo4 up nf01 IwMOrmer N8 3 w. 44M 
IY p, avA1Nwa Very mmpad rim 50 .nd Fa4Nr X001555 6 95 
p95 ".:.1: 5 ONK 011mM 

12.6 MAT 65A. C m E.5P 1.6 CwrM 1a1r1 SX 

21.50 10253 TnllMrmr 2.25 Drype,Nrm 5-15 VM DC to 5 MH7 

MAlOt6.,rF M- 11.6 Véka2Msap 
yk to.4 

550 +02711.naor,nr 120 MNa 
7 50 1p.1 VanNrmr.N 41. arWAw Prwntw 1181 Lwk 
8.55 an pc.. coma, 2.15 AMwn KX n6.6 

151003..Im°MIa.Y Mme110i15gr 
3 95 green I,w1. IlNlae 15.6 E.41nn M $229 DO 

c86300 63' 

)1144 85 
]4n1N 155 

29NI N 

,.e5 
1385 84 

7436N 55 
]48471 6 
311111 m 
74LSO95 25 
740020 15 
74L50470 .25 
71LS 

Lm20K-12 
5.65 

7814 80 CM04 .40 8n. 3.50 14 IS 04 .35 20 MHz 385 Oa WIRE WRAP TOOLS M It111 

M320í.15 .35 79105 70 001059 .40 8T25 3.2° 15 20 28 42 32 MHx 353 PM.NI NPRImwY 111.6 
M316T5 I 80 78505 55 C01070 .14 8725 .89 18 27 38 88 3276 II x 4.00 0I9ITAL T1E5MOIIET55 55" 
M320T-8 140 7514 7 75 C04071 21 m29 2.75 20 29 40 .57 14432 MHx 41U Mn cow Gen. WPM of me0lo.l 

0 n 

5 3 5 J T 1 5 
180 
53 75112Ñ .55 

001072 21 5787 I 6 9 5kMrlamwwM. 35795 MIN 120 32-230i OewMXMprpMmwrx.2° 
004073 21 m4 I 84 11 27 2.0100 MHz I.6 accuracy. Comp any in compact caw 

M321N 51S 75191CN _84 004075 21 M°411EN0RY x,d¡'i5 
^Aw. 

2.097t52MHZ 4.50 COMPLETER IMROKITS 
043395 I.9 A b 0 CONVOITER 00407E 1.75 RAN NNIIOPMCFASOI 2.G78 MHz .9 8K R4M 80.rd n 55 

M3401,8 110 21700C3 1115 C04081 2, 
M340w5 1 0 64 19 C04078 .40 2101-I 3.6 9800 ,8.9 5.0784 MHZ 1.50 4K EPROM Nn 

7.100870 25 1M010K 2 1.1° 6m1CN 2200 C01012 21 
210í-t 1.4 BOOA1 rló an 9.6 5148 MHT 
21024-116 253 2895 5165 M144 

741510N .25 14840K-15 1.10 5)5001 13.6 001110 .47 21042 1.84 1212 8.6 5.7143MHx 
7415+370 .40 143404M-54 .10 10130 9.6 C0116 550 21041-4 485 621. 8.00 85518115: 
71151111 .6 153107.5 5.1U 940001015 140 0°15071.W 27018 485 8414 2.6 1411818 504 

)8L502Ñ 25 M885i.R 
1 

10 ,wa0.i103 
910 C049e 4 25 2171 425 e221 z.80 18 132 A1Nz 

1 01510 ! 03 8229 5 35 22 IIN MW 

Sinclair 31/2 Digit Multimeter 
Batt. /AC Oper. 1 mV and .1 NA resolution. 
Resistance to 20 meg. 1% accuracy. Small, 
portable, completely assem. in case. 1 yr. 
guarantee. Best value ever, $59.95 

Not a Cheap Clock Kit $14.95 
Includes everything except case. 2 -PC 
boards. 6 -.5001 LED Displays. 5314 clock 
chip, transformer, all components and full 
instrucs. Green and orange displays also 
avail. Same kit w /.BO" displays. $21.95 

Digital Temperature Meter Kit 
Indoor and outdoor. Switches back and 
forth. Beautiful. 50" LED readouts. Noth- 
ing like it available. Needs no additional 
parts for complete, full operation. Will 
measure -100° to +200 °F, tenths of a de- 
gree,air or liquid. Very accurate. $39.95 
Beautiful hardwood case w,' bezel S11.75 

NiCad Batt. Fixer /Charger Kit 
Opens shorted cells that won't hold a 

charge and then charges them up, all in 
one kit w/tull parts & instruc. $7.25 

RCA Cosmac VIP Kit 275.00 
Video computer with games and graphics. 

'78 IC Update Master Manual 
1978 IC Update Master Manual $30.00 
Complete IC data selector 2175 pg. Mas- 
ter reference guide. Over 42,000 cross 
references. Free update service through 
1978. Domestic postage $3.50. Foreign 
$6.00. Anal 1977 Master closeout $15.00 

450 En.. 54118 a1annar0r 
450 Video I0441a board 28 125.00 
150 I6K EPROM bard le Co PROMS 74.9 RN 55 

4.25 66 5141,1 RAM 52.70 48 315.00 NM 55 

50 6111 new OINKS 5665 00 591r 8013 
4 9 A68bn41 0r,ve Kit 49 00 11150 1.8.4.72085 

0I8PLAYI00S 
MAN1 CA .270 2.90 
MAN7 

CÓ0 582172/71 2/]1 NÁ 3 I 00 GL]Ó 0 77mL107R 
CC 

S.Ó 

OL727IT28 CA/CC 500 I.90 

L29ÚIT50 
CNce 

660°00 
i 55 

910359 CC 
COCA .500 155 

R0503I510 CC/CA .500 90 
RD500R° CC/CA .500 2 

4 di,y1 bubble .53 
058 Ruoreww, 125 
0010 Flurwwln 175 

05101 9 '94 dlp6 diep NY 159 
.ÿ 751CWr.1 pbroalH 

SÓ 
.5500 

40 Taal CHw 

New Cosmac Super 1'ELF" 
RCA CMOS expandable to 64K micro- 
computer w /HEX keypad input and video 
output for graphics. Just turn on and 
start loading your program using the resi- 
dent monitor on ROM. Pushbutton selec- 
tion of all four CPU modes. LED indicators 
of current CPU mode and four CPU states. 
Single step op. for program debug. Built 
in pwr. supply, 256 Bytes of RAM, audio 
amp. & spkr. Detailed assy. man. w /PC 
board & all parts fully socketed. Comp. 
Kit $106.95. High address display option 
8.95; Low address display option 9.95; 
Custom hardwood cab.; drilled front 
panel 19.75; Nicad Battery Backup Kit 
w /all parts 4.95; Fully wired & tested in 

cabinet 151.70; 1802 software club. 10- 
12 pg. monthly publication 12.00 per yr. 

4K Elf Expansion Board Kit 
with Cassette I/F $79.95 
Available on board options: 1K super ROM 
monitor $19.95 Parallel I/O port $7.95 
RS232 I/F $3.50 TTY 20 ma I/F $1.95 
S -100 Memory I/F $4.50 

Tiny Basic for ANY 1802 System 
Cassette $10.00. On ROM Monitor $38.90. 
Super Elf owners, 30% off. Object code 
listing or paper tape with manual $5.50. 

Original Cosmac "ELF" kit 
All parts and Instructs. $89.50 
Board only 14.95 

Video Modulator Kit $8.95 
Convert your TV set into a high quality 
monitor without affecting normal usage. 
Complete kit with full instructions. 

a 
87 7 

14 9 

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, MM5369, crystal, resistors, 
capacitors and trimmer. 

Clock Calendar Kit $23.95 
CT7015 direct drive chip displays date 
and time on .6" LEDS with AM -PM indi- 
cator. Alarm /doze feature includes buz- 
zer. Complete with all parts, power supply 
and instructions, less case. 

2.5 MHz Frequency Counter 
Kit Complete kit less case $37.50 

30 MHz Frequency Counter 
Kit Complete kit less case $47.75 
Prescaler Kit to 350 MHz 519.95 

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 compo- 
nents minus case. Full Instruc. Molded 
plastic case with bezel. $5.00 

Auto Clock Kit $15.95 
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 beautiful 
dark gray case. Best value anywhere. 

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax 
FREE: Send for your copy of our NEW 1978 BankAmericard and Master Charge accepted. 
QUEST CATALOG. Include 280 stamp. Shipping charges will be added on charge cards. 
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YES,YOU 
B 

CAN 
UILD 

AN 

ELECTRONIC 
ORGAN 

Thathasa l'IPE ORGAN SOUND 
With DEVTRONIX easy to build assemblies. 

Own the ultimate in organ design & sound 
at 'A the cost of commercial organs. 

Several models to choose from. 
BROCHURE AND DEMO RECORD $1.00 

Dept. B 
5872 Amapola Dr. 
San Jose, CA 95129 

PRINTED circuit boards from camera -ready art- 
work. Free details. CM Circuits, 22 Maple Ave- 
nue, Lackawanna, NY 14218 

BREATHE BETTER AIR WITH AMAZING 
NEGATIVE ION GENERATOR 

KITS AND ASSEMBLED UNITS 
Scientists have long known that negative Ions can be 034000ial to man's health 
hese tiny but 4101071. atm. p5elic particles abound in nature. Now through the 

magic of science. you ate 
this 

delightful p enomenon In the Pri4853 end 
mn t 

MALues 
WANTED 

Room /POna5le Units 
Ion Testers 

Accessories 

GOLDEN ENTERPRISES 
P.O. Sol 1242 -8E 

Glands* Meona 85311 

(Please send $1.00 for fascinating details) 

TUBES, receiving and Industrial, semiconduc- 
tors, factory boxed, low prices, free price list. 
TRANSLETERONIC INC., 1365 - 39th Street, 
Brooklyn, NY 11218 212- 633 -2800 

PRINTED CIRCUIT 
Positive Acting Photo Resist; Carbide 
bits; Bubble etchers; Artwork; Epoxy 

Glass Boards. 

Send stamp & address label for flyer 
TRUMBULL 

833 Balra Dr., El Cerrito, CA 94530 

SUMMER special! Complete cartrivision televi- 
sion recorder-electronic assembly. (See previ- 
ous issues.) $11.50 plus $3.50 S & H. Master 
Charge, BankAmericard. M.E.C., 369, Madison, 
AL 35758 

VERSATILE LOGIC ANALYZER 

VLA - 1000 $575.00 

DATA DOMAIN, WAVE - 
SHAPE, AND MAP MODE 
- 16 BITS X 16 WORDS - 
POS, MID OR NEGATIVE 
TIME DISPLAY -10 MHZ 

- 
0 -9999 CLK OR EVENT 

DELAY. MANY MORE 

FEATURES. WRITE FOR r MORE INFORMATION. 

lab science 
PO BOX 1972 V BOULDER, CO 80306 

RECORDS- TAPES! Discounts to 73 %; all labels; 
no purchase obligations; newsletter; discount di- 
vidend certificates; 100% guarantees. Free de- 
tails. DISCOUNT MUSIC CLUB, 650 Main St., 
Dept. 3 -0878, New Rochelle, NY 10801 

Record Incoming and outgoing calls automatically with 
this all solid state unit connected to your telephone 
jack and tape recorder. Tape becomes a permanent 
record. Don't depend on your memory 10 recall im- 

portant details of business and personal calls. Easily 
lastalled. Ho extra monthly phone chgs. 

FCC Approved 

0 

World's smallest, solid state, self contained with 1.3V 
Merc. Bat. Turn. Picks up most sounds and transmits 
without wires up to 300 It. thru FM Radio. Tuneable. 
Use as mike, ampf., alarm I. alert system, baby sitter, 
hot line, etc. Mike $10.95-, Phone Call Adapter 
$24.50' (' plus $1.00 ea. for pstg. A hdlg.) Cal. res, 
add tax. Free data. Mail Order, B /A, M /C, cod's o.k. 
Qty. disc. avail. AMC SALES, Dept. 19, 9335 Lubec 

24/4 4 3/4 a 1/2° St., Box 928, Downey, CA 90241. 

AMAZING ELECTRONIC 
MICRO MINI MIKE, 

www.americanradiohistory.com

www.americanradiohistory.com


REE PROBES FREE PROBES FREE PROBES 
9.7 o I') 

. ® sauaw 
es'C 1... 

o.. m. C 

SALE 
LM3A 3 dig 1% DC $125 
LM3.5A 31/2 dig .5% DC $147. 
LM40A 4 dig .1% DC $190 
LM4A 4 dig .03% DC $ 

4116 Rechargeable batteries and cha 
Eluded 

gib Measures DC Volts, AC V 

Current 
Automatic polari 
Indication 

$289 
MS-15 MINISCOPE 

IV R.cnrp 

15 megahertz bandwidth. 
External and internal triode 
Time base - .1 micros 

ettings. -3 %. 
ttete or lin 
tommic 

21 

att SRs. 
w.1¢.nmgs 

.rr.e"O.loounes Alma 
AU SO 

MS215Dual Trace Version of MS -15 5395.00 

a 4d 

0.14,,., d C?.ig., Uni? 

PROBE 1C 
PROBE 1C with the 

purchase of SCOPE 
and the MENTION of 

this MAGAZINE 

Rech g ettérles 
M e hms and 

rr 
tl t d I 

InH 
No 
acq 

Bat - NlCad batteries; also AC 

line operation. 
Large LED display for easy reading without 
interpolation 
Slaw 1.9"11a 2.7'140-4 "D 
Parte & labor guaranteed 1 year 
Tilt stand option n 3.50 

Leather case S16.00 

and overload y, ima a v 

le 
1 ant and no full-scale ohms 
u 

Aerated 

3 LEVEL GOLD WIRE WRAP SOCKETS 1 

Purchase any of the LM series 
Meters and buy the LEATHER CASE 

for 1 C 

slums 12 

samoium 
tom Ion 

on. 
5. ,2, 

-12 bss rd insu. 
.N d ne spews 
eking soy se.n Cam 
proem Pee owe emn 
Mass win.11i1 markings for 

component xenon, 
- 010 MO.r plansmeN xm2wnct 

no. MAINS ans oxawn. 
W°',darwm.,on 

"oOomei,row«damcteenw rem 
deus 

Mounts Arlo won momnutuu 
'Im112uc.1.rm 25o tow spec. 
m polo mberR681.2xmwnu10.0- 

tames pus innrcmivndm lo smala, Romer tae 

8803 
MOTHER 

BOARD FOR 

S100 Bus 
MICRO- 

COMPUTERS 

1-24 25.49 50.99 100-24 -99 1K-5K 

nrt 
.41 .38 .35 .31 , l¡¡ 23 
.39 38 36 32 ( 

lllab 42 39 35 

18 pin.5 54 
pm .80 .7 .70 //////53. 

90 a 85 880 57 

24 pi QO/ 84 .78 / 
28 pin 1lVL/00 84 L 

58 
71 

89 

S -100 BUS EDGE CONNECTORS SI9 

S100 -WWG 50 /103Cont..125ctrs. 
3 LEVEL WIRE WRAP .025" sq. posts 
on .250 spaced rows. GOLD plated. 

1-4 5 -9 10 -24 
84.00 $3.75 63.50 

S100-WWN 50/100 Cont..125 Errs. 
3 LEVEL WIRE WRAP .025" sq. posts 
on .250 spaced rows. NASGLO tin - 
nickel plated. 

1-4 5 -9 10 -24 
$3.50 83.25 63.00 

S100 -STG 50/100 Cont 125 Ctrs. 
DIP SOLDER TAIL on .250 spaced 
rows foe VECTOR and IMASI 
motherboards GOLD plated. 

1 -4 5 -9 10 -24 
$4.00 $3.75 $3.50 

RG81G 50/100 Cont. .125 ctrs. DIP 
SOLDER -AIL on .140 spaced rows for 
ALTAR motherboards. GOLD plated. 
$5.0C 

S100-STN 50 /t00 Cont. .125 Errs. 
DIP SOLDER- TAIL on .250 soaced 
rows for VECTOR and IMASI 
motherboards. NASGLO tin -nickel 
plated. 

1 -4 5 -9 10 -24 
$3.50 $3.25 $3.00 

R681.3 50/100 Cont. .125 ctrs. 
PIERCED SOLDER EYELET tails. 
GOLD 
$7.35 

Other Popular Edge Connectors 
50. 

í1 
20 1..' R644 G 22/44 Cont. .256 Errs. 

Chased , f 50 per type PIERCED SOLDER EYELES tails. 

/1 
GOLD Ala -ed. 

bined fo be 1-4 6 -9 10 -24 
All sockets are CÁ 3 losad entry $3.00 82.75 $2.60 

able. 2 level, So el ow Profile. Tin S 

PIu Ss available. CALL R QUOTATION ATTN: OE M'S and Dealers, many other connectors available call or quotation. 

R644 -3 22/44 Cont. 156 ctrs WIRE 
WRAP tails. GOLD 
$4.71 

'lent loo optional 

Price: 
PS, Cur. ratio, re px Y1I. t03.2il12win 10," 

amtm0m. merowrx 
.its . Mau ear m :rmnmmw as weeder mua 

$29.50 

1116 SOI BOARD 
.042 dia holes on 

0.1 spacing for IC's 
ensile 

PART NO. SIZE 
64P44XXXP 4.5o6.5 

169P44XXXP 4.5x17" 

poxy Glass 
64P44 
84P44 
169P44 
1 69P84 

4.506.5' 
4,5x8.5" 
4.507" 
8.5017 " 

PRICE 
1 -9 10 19 

$1.49 1.34 
83.51 3.16 

$1.70 1.53 
$210 1.89 
$430 387 
0765 689 

LIQUID CRYSTAL DIGITAL 
CLOCKCALENDAR 

For Auto, Home, Office 
Small In size 12021/2xö) 
%eh button for seconds release for date. 
hock. mount anywhere With either 3M double 
dad tape or VELCRO, Included. 
MODELS AVAILABLE. 
CD.101. portable model runs on arfeonlalned 
names l0? better than year 

C D.102. n0- o n 12 Volt oysters and in beck n,. 
o 
thdK 

"°,°' $34.95. 
clow 8...l.8tor $2.00 

MICROKLIP 
for .042 dia. holes 

(all boards on this page) 
742 -1 pkg. 100 S 1.550 

142 -1 pkg. 
1000 511.00 

P-119 hand Installing 
tool S 2.03 

RAP POST 
04201a. holes 
aras on this page) 
kg. 100 ..S 2.28 

$14.00 
ne installing 
d $ 2.00 

88009 
Universal Microcomputer /processor 
plugboard. use with S-100 bus Com- 

plete with heat sink 8 hardware. 5.3" x 

10 "x1/16" 
1 -4 5.9 10-24 

$19.95 $17.95 $15.96 

8801 -1 

Same as 8800V except plain: less power 

buses 6 beat Sink. 

1 -4 5 -9 10-24 

$14.95 113.46 811.96 

Plugboards 

3682 9.6" x 4.5" 
$10.97 

3682 -2 6.5" x 4.5" 
$9.81 

Hi- Density Dual -In -Line 
Plugboard for Wire Wrap 
with Power & God. Bus 
Epoxy Glass 1/16" 44 
pin con. spaced .156 

E,LLIA+l: iC3Cli- 
W rapa insulated wire on 025" .war. Wat. 

P180 
with two 

FOUR TIMES FASTER tools ' wä 
, = " $24.50 

gar© Cr- 
NO PRE.STRIPrNG 
NO PRECUTTING. 
SP0o4FED WIRE' 
-The l .. emus ma Me kW W? I once edge 

swam wow i Messes ma uu'w! as? 
is mile in Ina 

W 

rie Me wl lr r R 

T Ma Mcecnl melNa .e es 

-` 

3677 9.6" z 4.5' 

$10.90 
36y74 6.5" x 4.5" 

$9.74 
Gen. Purpose D.I.P. 
Boares with Bus Pattern 

for Soldes or Wire Wrap. 
Epoxy Gloss 1/16" 44 

pin cal soaced 156 

P,EWT 
includes 
hewer. 

$75.00 

lkirrenr now 

w 

WiWin. 

SLIT.N -W RAP rso.o. 
WIRE 
NO. 25 GAGE INSULATED 
WIRE, 100' SPOOLS 

pan« W28 2 3 Der 
6e2á wá 1 w28,óáá 1 Per 

3662 6.5" x 4.5" 
$7.65 

3662 -2 9.6" x 4.5" 
$11.45 

P pattern plugboards for 
ICs Epoxy Glass 1/16" 
44 pin con. spaced 156 

2708 
8K 450 ns 

EPROM 
FACTORY PRIME 

$10.00 EA. 
25 + Call For 

Price 

31390 -12 
CARD EXTENDER 

Card Extender has 100 
contacts -50 per side on .125 
centers- Attached connector -is 
compatible with S -100 Bus 
Systems $26.00 
3690 6.5" 22/44 pin .158 
Ctrs. Extenders $12.00 

14 & 16 PIN 
GOLD 3 LEVEL 

'Jig/ WIRE WRAP 
SOCKETS 

14 - G3 100 for 
$30.00 

16 -G3 100 for 
$ 30.00 

50 of each for $32.00 
Sockets are End & Side stackable. 

i 

Per taCl I balanced. Illnres.enl 
Ilg Meng with Precision nag no r 

lens. For prod, Mono'. & hottest 
Has Om ant pro°" ,.00e anode in 8I Mart 

r ne a reach 

i 
$4495 

C-5 

h ec harpeaDN 
rtedaa a FMlures Include. By using rIN new NHS SC-5 Resnbr. IM tinge of 

harper__ FM-] Frequency Meter. svhkh is 10 Hz to fib Mn,. may r etleMed 

nit l0 512 MHz (Ma upper VHF & UHF frequency bands). The FM-7 uti- 

$e9 Ilz. an LED readout, darkling ]qlgd resolut ton The FM-] on be 

Wlbrxrrd to an accuracy of 0&0001% The SC-5 is atetara 10 one 

pan per malldn. Each unit has 30 m111lvdis sendlNlty. b sznxy 
peered and Ns a charger unit mcludea. Prisms*, of oak ara r ag 

H a 2.T' w a 3.9" D TM unas may be Obtained murals,/ M as 
"Frep.txYaO."Pans&UaM guaranteed iyear. 

a 

TN sund.ptlm s 3.511 

Lspiror Use . f14.i 

FM-7 
With 
Rechargeable 
Batteries i 
Charger 
unit $195 

SPECIAL 

/JiIIIIIIIlII111111111R 

1.8" LED ALARM CLOCK 

I 12 hr. LED Alarm Clock uses 31/2I 

digit 8" LED Display with AM /PM 
indicators and colons. Direct dove,. 
PIN to PIN interface with 819911A 
I.C. Just add switches, AC Supply. 
Alarm. Display and I C only 

iiC $7.95 or 21$15.00 

T Price breakthrough! $1 75o 

12)-la MA1003 

CAR CLOCK 

Bright Gees Fluorescent Display Crys- 
tal Tim. Base Assembled, just add 

switches and 12 VDC. 

PRIORITY ONE ELECTRONICS 
491 1 R West Rosecrans, Hawthorne, CA 90250 

Terms: VISA, MC, BAC, check, Money Order. C.O.D.. U.S. Funds Only. CA residents add 6% sales tax. Mini- 
mum order $10.00. Orders less than $75.00 include 10% shipping and handling: excess refunded. Just in case 
... please include your phone no "Serry,no Over the counter saes" Prices subject to change 

without notice. 
Send for our latest brochure. phone orders welcome (213) 973 -4876 OEM and Institutional inquiries invited. 

SPECIAL 
14CS2 100 for .1400 

-16CS2 100 for '16°° 
,k 14 pin CS2 10 for '2r 

16 pin CS2 8 for'2' 
These low Cost DIP sockets will accept 
both standard width plugs and chips. 
For use with chips, the sockets Offer Wow 

profile height of only .t25" above tan bond. 
These sockets are end stackable. 

24 PIN DIP PLUGS 

WITH COVERS 

3 I $1.00 
1 1 

EE PROBES FREE PROBES FREE PROBES 
www.americanradiohistory.com

www.americanradiohistory.com


LLLCJTmO 1TC (BA MCOor2AE3 

SVPER 
1 it rT. 

P.O. Box 619 Dept. R -8 Lynnfield, Massachusetts 01940 

SPEAKER KITS These unique systems were 
designed for direct dispersion 
of the high frequencies and 

wide dispersion of the low tones. Cabi- 
net measures 17 x 10% x 9h "deep. Kit 

- includes: 2- cabinets; 2 -8 "woofers; 2 -4 
dome tweeters; Crossovers; grill cloth & 
instructions. Assembled systems deliver 

I freq. resp of 30 to 20,000 Hz. Buy the 
complete kit or just the cabinets! 

4:k COMPLETE KIT . Order No. 7ZU70242 
drt Sh. Wt. 35 Lbs $49.50 /pair 

' CABINETS Only 70B70200 
Mt °``- Sh. Wt. 25 Lb - .. $25.00 /Pair 

12" DIAGONAL Video I:1 NEW CRT INSTALLED C 
RECONDITIONED Monitor 

Used checked.out monitors outfitted with brand 
new 12" CRT. Solid state monitors will display 80 
characters x 16 lines. Std. comp. video signal input, 
SO -239 connector. 115VAC. Qty. Ltd. Great for ! 

your CCTV or Micro Computer! 
Sh. Wt. 40 Lbs 8A30200 ..$98.88 each r`- 1- 

I 

A 

SPECIAL INTRODUCTORY OFFER - TRY US OU . 

TAKE 10% OFF ANY ORDER OVER $10.00! 

VIDEO GAME PARTS 
A complete video game except the TV 
interface. Includes: 2 joystick controls; 
12V @ 200ma xformer; two 7- segment 
0.5" LED displays; LS and CD CMOS 
chips; 555 timers; 2" 8 ohm speaker; 
3 -lead 12V regulator; large control 
panel & case, & more! Wt. 5 Lbs. 

#8GV80028 $7.88 

PAY PHONES 
Touch -Tone® 

Reconditioned touch - 
tone® pay telephone. 
Complete, in beige or 
black - state choice. 
Quantity is limited. 
What a conversation 
Piece! W 45 Lbs. 

#8C30 
piece! 

$69.88 each 

"AA" NICADS - "8- pack" 
@ 500 mA, or as single cells. 8 oz. 

8V20305 $8.00 /pack 
Pay phones, speakers, parts? There's much more in our 

FREE CATALOG! Circle us on the free information card! 
Terms: Add postage. No C.O. D:s. Phone Orders BA-MC -AE: (617) 532 -2323. 

CIRCLE 73 ON FREE INFORMATION CARD 

7 
out of 
2 Who 
have it 
dofrì 
knew 
it... 

eD4ra . 
21 million Americans have high 
blood pressure. But 50 percent of 
those who have ii. don't know it. 

When blood pressure goes higher 
than it should, and slays high, it sets 
the stage for head attack or stroke. 

Most cases of high blood pressure 
can be controlled with drugs and 
other advances in treatment. That's 
why you should see your doctor reg. 
ularly Only he can tell if you need 
help. 

A IKIMic eenite 
e.ee.e han raie 
IIMR MMelaean 

ENGINEERS, SCIENTISTS, 
HOBBYISTS, GADGETEERS: 
"This Month" catalog is published 7 times a 

year. Each 32 page issue is updated and filled 
with hundreds of unique, hard -to -find special 
buys of industrial -electronic, scientific, 
CCTV, optical and electro- mechanical 
products. 

r 

Our 44th year! 

Free 
Catalog 

Reduced facsimile of 
of one our 835" s 11" 

catalogue. 

HERBACH & RADEMAN, INC 

401 East Erie Avenue 
Philadelphia, Penna. 19134 

-- -- r-a: ---y PHONE :2151 426 -1700 

NAME 

COMPANY 

ADDRESS 

CITY. STATE. ZIP 

L HOME BUSINESS 

ONE OF OUR UNIQUE PRODUCT 
r HIGH TORQUE REVERSIBLE 

6 OR 12 V, PM FIELD MOTOR 
This beautiful, chrome fuushed, high 
efficiency field motor was originally 
designed as a "pedal assist" drive 
motor for bicycles. It will find many 
applications in mechanical drives where 
high starting torque is needed. Can 

also serve as a low power D C generator. 6/554.00 

SPECIFY CAT. NO. 21K139 I2,/$96.0 0 

CIRCLE 79 ON FREE INFORMATION C 6RD 

$9.95, 

UNIVERSAL 4Kx8 MEMORY BOARD KIT 
$69.95 

32- 2102.1 fully buffered, 16 address lines, on 
board decoding for any 4 of 64 pages, standard 
44 pin buss, man be used with F-8 & KIM 

EXPANDABLE F8 CPU BOARD KIT 
$99.00 

texturing Farrbug PSU. 1K-of static ram, RS 232 
interface, documentation. 64 BYTE regis.er 

PRINTED CIRCUIT BOARD 

4001 
4002 
4008 
4007 
4009 
4010 
4011 
4012 
4013 
4015 

C /MOS (DIODE CLAMPED) 

te 4ole- 
18 401,- 
95 4018 - 
18 4019 - 
37 4020 - 
37 4021 - 
18 4022 - 
18 4023- 
29 4024- 
74 4025- 

.29 4027 - .37 4053 - 1.10 
90 4028 - 60 4055 - 1.25 
.90 4029 - 95 4066- .70 
37 4030 - 33 4071 - .18 

.90 4035 - 97 4078 - .97 
90 4042 - 65 4518 - 1.00 
90 4048 - 1.38 74010 .22 
18 4047 - 1.50 74C193 95 
.75 4049 - .34 
in 4050 - 34 

4 1 2" r6 1.2" SINGLE SIDED E POxv 
BOARD 116' Chit k, unmthnrl 
S.60 ea. ... 5/02.60 

7 WATT L 65 LASER DIODE I R $8.95 
25 3820 P F ET 
2N 5457 N FET 
2N2646.UJT 
ER 900 TRIGGER DIODES 
2N 6028 PROG UJT 

3 45 
$ 45 
s .45 

4 SI 00 
0 65 

MINIATURE MULTI -TURN TRIM POTS 
100, 1K, 2K, 5K, 10K, 25K, 50K, 100K, 
200K, 500K, 1 Meg, 2Meg, $.75 each 3/52.00 

2708.e4 EPROM 1450 nsl .................... 
2522 STATIC SHIFT RER .................... 
2513 CHARACTER DEN ..................... 

2102.1 l60nsi 
21L02 1 14505s1 

445270 4K. DYN 
K 4002P 

2101.1.254 STATIC 
21111256 STATIC 
21121256 STATIC 
5aeO STS T iC RAMAMIC 
ó]s0 /270 >e 4K DvNAMIt RAM 

TIAS L 

PROM 
62S23 

.............. -. 

Á61013 UART 
6703C TE D 397.06E 

BINARY 8 BIT A/D CONVERTER 
ó060A 

9 75 
1.96 
6. 76 
2.20 
.99 

1.26 
3.45 
1.95 
2.45 
3.13 
2.76 
e so 
4.25 
3.95 

96 
1.96 
496 

13.50 
95 

AP BOARDS USED FOR 
SOLDERLES5 BREADBOARDING 

264L - 128 FIVETIE POINT 
TERMINALS $12.50 

212R - POWER BOARD S 2.50 
2248L- 

TERMINALS 
POINT $10.00 

209R - POWER BOARD 
IC TEST CLIPS 

TC14 - S4.50 TCI6 - $4.75 

CTS 2068 eight position dip switch 
C 53.206.4 four trositior dip switch 
LIGHT ACTIVATED SCR's 
TO 18. 200V to 

51.60 
51.45 

$ 1.10 

SILICON SOLAR CELLS 
2x5" diameter .4V at 500 ms $ _q 

FND 359 C.C..4" S.50 LED READOUTS 
FCS 8024 4 digit DL-704 C.A..3" $ .75 

display $5.95 OL 747 C.A. .6" $1.25 
FND 503 C.C. 5" $ .85 FND 800 C.C..B" 51.95 
END 510 C.A. 5" $ .85 FND 807 C.A. .8" $1.95 
OL-704..3" C.C. $ .75 

CHARGED COUPLE DEVICES 
CCD 321 ÁH2512 audio analog S.R..... $95.00 
CCD 201C 100,4100 Image Sensor $95.00 
CCD 202C 100x100Image Sensor $145.00 
VERIPAX PC BOARD $4.00 
This board is e 1/16 "single aided paper epoxy 
board, 415 "568" DRILLED and ETCHED which 
will hold up to 21 single 14 pin IC's or 8,16 or LSI 
DIP IC's with busses for power supply connector. 

FP IOO PHOTO TRANS S 50 
RED, YELLOW. GREEN or AMBER 

LARGE LED's .2" 6 /S1 00 
TI L.118OPTO- ISOLATOR.. $ .75 
MOLEX PINS 100/$1.00 

t000 /58.00 
tO WATT ZENERS 3.9, 4.7, 5.6, 8.2. 

18,22,100,150 or 200V . ea. S .60 
1 WATT ZENERS . 3.3. 4.7. 5.6. 9.1.10, 

12.15.18. or 22V. 7/51.00 
MC6860 MODEM CHIP $9.95 
MCM 6571A 7 x 9 character gen $10.75 

Silicon Power Rectifiers 
PRV 1A 3A 12A 125A 

TRANSISTOR SPECIALS 
2N6233-NPN SWITCHING POWER $ 1.95 
MRF.8004 a CB RF Transistor NPN S 1.50 
2N3777 NPN Si TO3 5 1.00 
251546 PNP GE TO-3 S .75 
254908 PNP Si T03 S 100 
2N6056 NPN Si TO 3 Duihnlnon S 1 70 
255086 PNP Si TO.92 . . . 4'5 1.00 
2N3137 NPN SI RF S .85 

253919 NPN Si 10.3 RF S 1.50 
2N1420 NPN Si TO 6 3/$ 1.00 
253767 NPN SI TO66 . S 70 

252222 NPN Si TO-18 5'S 1 00 
253055 NPN Si TO-3 S .50 
253904 NPN Si TO92 5/5 1.00 
2N3906 PNP Si TO-92 5'S 1 00 
255296 NPN SI TO.220 S 50 

256109 PNP Si TO-220 
253638 PNP Si TO 5 
MPSA 13 NPN Si 4/$ I 00 

Full Wave Bridges 
PR 
100 
200 
00 

600 

2A 

75 
95 

I 1.75 

25A 
1.30 
2.00 
3.00 

DIP SOCKETS 
8 PIN .17 24 PIN .35 

14 PiN .20 28 PiN _10 

16 PIN .22 40 PIN .60 
il PIN 25 

100 06 14 30 80 3.70 500 
200 07 .20 35 1 l5 4.255 6.50 
400 09 .25 .50 1.40 6.50 9.50 
600 1 1 30 70 1 80 8.50 12.50 
800 15 .35 90 2 30 10.50 16.50 

1000 20 45 1 10 2 75 12.50 20.00 
; SAO 1024 a REDICON 1024 stage analog 

Bnaadé' shift !Agioter. 
Bucket 
$18.95 

IN 41481iN914 15.51 30 

RS232 DB 25P male 52.95 
CONNECTORS De 25S remelt 

REGULATORS 
309K 5 .95 340K -12.15 
723 S .50 or 24V 5 95 
LM 376 .... S .60 340T.5, 6, 8. 12 
320K -5, 1 15,18 or 24VS 95 

or 15V . 81.00 78 MG $1 35 
320TT-5, 1 79 MG $1.35 

or 24V .... $ .95 

$3.50 

Terms FOB Cambridge, Mass. suá .54 tut our mtalug h/aturmy 
Send Check or Money Order. y,anstslors oriel Rectifiers 
Include Postage, Minimum 145 Hampshire St. Eambndge, Masn 
Order 5500, COD'S $20.00 

TTL IC SERIES 
7400- 13 7445- 65 74151- 
7401- .13 7448- 68 74153- 
7402- .13 7447- 58 74154- 
7403- .13 7448- .68 74155- 
7404- .15 7450- .15 74157- 
7405- .13 7472- .25 74161- 
7408- .18 7473- .28 74183- 
7407- .20 7474- .28 74184- 
7408- .18 7475 - A5 74185- 
7409- .18 7476- .30 74170- 1.88 
7410- .13 7480- 21 74173- 1.20 
7411- .18 7483- 65 74174- .95 
7412- .13 7485- 87 74175- .85 
7413- .38 7488- 28 74176- .75 
7414- .60 7490- 42 74t77- .75 
741e- .22 7491- 58 74180- .85 
7417- .25 7492- .43 74181- 1.90 
7420- .13 7493- 43 74190- 1.00 
7425- .26 7494- 67 74191- 1.00 
7428- .22 7495- 65 74192- .79 
7427- .19 7498- 65 74193- .79 
7430- .13 74107- 28 74194- .80 
7432- .22 74121- 29 75325- 1.50 
7437- .21 74122- .38 74198- .86 
7438. .21 74123- .45 74279- .55 
7440- 13 74125- 40 74367- 85 
7441- 70 74128- 40 75491- 50 
7442- 37 74150- .94 75492- .50 

61 
61 
94 
58 
55 
55 
55 
es 

SANKEN AUDIO POWER AMPS 
Si 1010 G 10 WATTS $ 7.80 
SI 1020 G 20 WATTS $15.70 
Si 1050 G 50 WATTS S28.5 

TANTULUM CAPACITORS 
22UF 35V 6$1 00 
47UF 35V 5 $1 00 
68UF 35V 5 S1 00 
1UF 35V 5 S1 00 
2.2UF 20555100 
3 3U 35V 45100 
4.7UF 15V 5/$1.00 

68UF 35V 4.S1 00 
100F 10V 5 .25 
22UF 25V S 40 
15UF 35V 3/51.00 
30UF 6V 5/$1.00 
47UF 20V $ .35 
68 UF 15V $ .50 

DATA CASSETTES $ .95 

44 Pin Solder Tail .156" Connector $1.95 

MM 5387AA new clock chip which will directly 
drive LED's 12/24 hrs., 1 supply A alarm $5.95 

NO. 30 WIRE WRAP WIRE SINGLE 
STRAND 100' $1.40 

74LS SERIES 

7.500 

7.522 

7.5212 
7.470 

7.595 
2.466 
251.4110 

70 

7:119: 
65 

52 

22 2.5169 BC 

I 50 
30 7.5173 1 00 

2 DO 

30 7..5101 
20 74L5152 

72 7.5106 

7.5265 25 

35 7.5225 50 

50 7415365 - 
50 741.5366. 52 

LINEAR CIRCUITS 
LM 101 75 
LM 301/76 25 
L51307 .36 
LM 30e 
LM311 
LM 319 

M 319 
LM 374 
LM 339 
LM 3611 

LM 3>0 
M377 
380 

LM 381 
LM 392 
LM 537 
LM 553 
LM 556 
Lm 556 
NE540L 
560 
585 
566 
567 
703 
709 
710 
741CorV 
747 
LM 1310 
1456 
1459 
CA3046 
3900 
9038CC 
791 

LF356H 

TRIACS SCR'S 
ALCO MINIATURE TOGGLE SWITCHES 

MTA 106 SPOT S .95 
MTA 206 DPDT . 3 1.70 
MTA 206 P. DPDT CENTER OFF $ 1.85 
MSD 206 P.OPDT CENTER OFF 
LEVER SWITCH S 1.85 

SOLID SIATE SALES 
P.O. BOX 740 
SOME HVIL LE, SS. 02143 TEL. 16171 547 7053 
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PRV lA 10A 25A 

.75 

.75 
1.20 

.95 
70 

1.10 
.7r 

1.1! 
1.60 
.9! 

121 
1.25 
2.50 
2.50 

.39 
as 

2.26 
2.0 
8: 

1.10 
.lo 
90 
25 

.35 
25 

.5P 

14 
50 
75 
4o 

190 
20 

1.20 

5A 6A 35 

100 40 70 1 30 40 50 1.70 

200 70 1 10 1.75 60 70 1. 0 

400 1 .10 160 2 60 100 
600 1,70 2. Il 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

20 2 
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600 MHZ. FREQUENCY COUNTER 
±0.1 PPM TCXO 

O PTO-8000.1 

CE OP10-8000 
o. 41(J /FRO 

This new instrument has taken a giant step in 
front of the multitude of counters now available. 
The Opto- 8000.1 boasts a combination of fea- 
tures and specifications not found in units cost- 
ing several times its price. Accuracy of ±0.1 
PPM or better - Guaranteed - with a 
factory- adjusted, sealed TCXO (Temperature 
Compensated Xtal Oscillator). Even kits re- 
quire no adjustment for guaranteed accu- 
racy! Built -in, selectable -step attenuator, rug- 
ged and attractive, black anodized aluminum 
case (.090" thick aluminum) with tilt bail. 50 
Ohm and 1 Megohm inputs, both with amplifier 
circuits for super sensitivity and both 
diode /overload protected. Front panel in- 
cludes "Lead Zero Blanking Control" and a 
ga:e period indicator LED. AC and DC 
power cords with plugs included. 

OPTOELECTRONICS. INC. 
5821 NE 14 Avenue 
Ft. Lauderdale, FL 33334 
Phones: (305) 771 -2050 771 -2051 
Phone orders accepted 6 days, until 7 p.m. 

2 

SPECIFICATIONS: 
Time Base -TCXO ±0.1 PPM GUARANTEED! 
Frequency Range -10 Hz to 600 MHz 
Resolution -1 Hz to 60 MHz; 10 Hz to 600 MHz 
Decimal Point -Automatic 
All IC's socketed (kits and factory- wired) 
Display -8 digit LED 
Gate Times -1 second and 1/10 second 
Selectable Input Attenuation -X1, X10, X100 
Input Connectors Type -BNC 
Approximate Size -3 "h x 71/2 "w x 6' /2 "d 
Approximate Weight -21/2 pounds 
Cabinet -black anodized aluminum (.090" thickness) 
Input Power -9 -15 VDC, 115 VAC 50/60 Hz 

or internal batteries 
OPTO- 8000.1 Factory Wired 
OPTO- 8000.1K Kit 

$299.95 
$249.95 

ACCESSORIES: 
Battery -Pack Option -Internal Ni -Cad Batteries and charging unit 

$19.95 
Probes: P- 100 -DC Probe, may also be used with scope $13.95 

P- 101 -LO -Pass Probe, very useful at audio frequencies 
$16.95 

P -102 -High Impedence Probe, ideal general purpose 
usage $16.95 

VHF RF Pick -Up Antenna -Rubber Duck w /BNC #Duck -4H $12.50 
Right Angle BNC adapter #RA -BNC $ 2.95 

FC -50 - Opto -8000 Conversion Kits: 
Owners of FC -50 counters with #PSL -650 Prescaler can use 
this kit to convert their units to the Opto -8000 style case, includ- 
ing most of the features. 

FC -50 - Opto -8000 Kit $59.95 
*FC -50 - Opto -8000F Factory Update $99.95 

FC -50 - Opto- 8000.1 (w /TCXO) Kit $109.95 
* FC -50 - Opto- 8000.1 F Factory Update $149.95 
*Units returned for factory update must be completely as- 
sembled and operational 

TERMS: Orders to U.S. and Canada, add 5% to maximum of $10.00 per order 
for shipping, handling and insurance. To all other countries, add 10% of total or- 
der. Florida residents add 4% state tax. C.O.D. fee: $1.00. Personal checks must 
clear before merchandise is shipped. 

CIRCLE 16 ON FREE INFORMATION CARD 
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NO -ETCH 
Duplicate or make additions to, 
modifications of Any Etched 
Board. Ideal for point -to -point 
or wire wrap breadboards. 
Complete set of (3) tools IP6003 
$25.00 ppd. A.F. Stahler Co., 
P.O.Box 354R, Cupertino, CA 
95014 - (408) 252 -4219. 

NEW! 1978 

MICROCOMPUTER 
CATALOG 

Giant trio rindlioi- packed [dialog lists 
1000's of mini micro computer products. 
plus books & periodicals tor professionals & 
beginners alike 

NCE/Compumart 
Dept REA Box 8610 Ann Arbor Ml 48107 

FREE KIT Catalog 
STOP! Take as minute & let as send 
oar latest kit catalog. If you like, 
send us the name & address of a 
friend who may also be interested 
and we'll include to you our booklet 
"How to build- electronic thermometer" 

contains 
TEST & 
EXPERI- 
MENTERS 

EQUIP. 

RAGE BOX 1054R 054R 
INSTRUMENTS 

CA 94550 

PICTURE TUBE MACHINE 
We buy and sell NEW and USED CRT 
rebuilding machinery. COMPLETE 
TRAINING. Buy with CONFIDENCE from 
the ORIGINAL MFGR. 
For complete details send name, address. 
zip to: 
LAKESIDE INDUSTRIES 
3520 W. Fullerton Ave. 
Chicago, III. 60647 
Phone: 312- 342 -3399 

i 

1141(PRfCIS/ON OSCILLOSCOPES 

MODEL 

1432 

NEW15MHz portable 311 dual -trace scope 

15MHz bandwidth with smooth 
roll-off; usable response extends 
beyond 30MHz 

2mV /div. vertical sensitivity 

Operates on 117VAC, 234 VAC, 
12VDC or optional internal battery 
pack 

Fully regulated high- and low - 
voltage supplies 
Algebraic addition and subtraction 
of Channel A and B input signals 

Nineteen calibrated sweep 
ranges cover 0.5 microsecond 
to 0.5 second 

TTL Compatible Z -axis input 
Compact size; measures only 
5.5 x 8.25 x 14.3" 

Includes two slim -body 
10:1 /direct probes and 
accessory tips 
Built -in sync separators 

Dual -Trace 5 " -15MHz Triggered Sweep 
24nSEC rise time permits display of high -speed square wave pulses 
Dual trace display Individual vertical sensitivity and sitioning 

controls Large 8 x 10cm rectangular viewing area Frnt -panel 
Vectorscope operation with matched -sensitivity inputs 19 calibrated 
sweep ranges Intensity modulation (Z -axis) input for time or frequency 
markers Internal calibration source 100% solid state (except CRT) 

Compact, lightweight and rugged 
Protective carrying case and 

accessory probes 
Model 1472C13 

3 " -5MHz 
Solid State 

Oscilloscope 
High sensitivity CB modulation monitor Ultra 

compact and lightweight (weighs only 81/2 lids); goes anywhere 
Vertical sensitivity 10mV /division New high brightness CRT 

and smoked -glass graticule Can be externally triggered 
Protective carrying case and accessory probes 

Model 1403A -p 

IMO 
+ 7-1111110.11.7410. 

Dual -Trace 5 "10MHz Triggered Sweep 
Usable deflection to 15MHz 35nSEC rise time permits accurate display of 

high-speed square wave pulses Large 8 n 10cm rectangular viewing area 
Front -panel Vectorscope operation with matched- sensitivity inputs 
TTL compatible intensity modulation (Z -axis) input for time or frequency 

markers and character displays 
Internal calibration source 
100% solid state (except CRT) 
Compact. light -weight and rugged 
Protective carrying case and 

accessory probes 
Model 1471 B -p 

Dual -Trace 5 " -30 MHz Triggered Scope 
11.7 nS rise time 30 MHz dual trace operation Internal 

signal delay line 21 position sweep switch Intensity modulation 
compatible for 5V p -p Illuminated graticule Internal 
0.5 V p -p 01% calibration source 100'i solid state (except CRT 

X -Y Vectorscope capability High performance /cost ratio 
Protective carrying case and accessory probes 

Model 1474 -p 

Before you buy, check our prices 
Call TOLL FREE (800) 645 -9518 

N.Y. State call (516) 752 -0050 
RADIO SUPPLY CO . INC 

Mastercharge, 
BankAmeric 

855R Conklin St and VISA fed 
Farmingdale. N Y 11735 C.O.D.'s accepted FOROHAM 

YOUR ONE STOP DISCOUNT CENTER ADD 5310 TG COVEfl 

Send for new 1979 catalog f over 3.100 items 164 qutpmenl, 
SHIPPING, HANDLING 8 

g pages of leste INSURANCE. N Y Res. add 
CB, tools, tubes, components and electronic supplies. approp sales tax 

CIRCLE 74 ON FREE INFORMATION CARD 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 

Lasers Super Powered, Burning, Cutting, Rifle, Pis- 
tol, Pocket. See in Dark -Shotgun Directional 
Mike - Unscramblers -Giant Tesla- Stunwand- 
TV Disrupter- Energy Producing, Surveillance, De- 
tection, Electrifying, Ultrasonic, CB, Auto and 
Mech. Devices, Hundreds More -All New Plus 
INFO UNLTD PARTS SERVICE. Catalog $1. Informa- 
tion Unlimited, Box 626, Lord Jeffery Court, Am- 
herst, N.H. 03031. 

B &K test equipment. Free catalog. Free shipping. 
Dinosaur discounts. SPACETRON -DH, 948 Pros- 
pect, Elmhurst, IL 60126 

BLITZ ZOINK ZATT: UNSCRAMBLE these fascinating 
police communications with our CODE -BREAKER and keep 
informed. Tunes all scramble frequencies, works with all scan- 

ners, and is factory built and guaranteed. 
534.95PP. UNSCRAMBLER KIT: La- 
test Technology, 2' /.X2'AX' /`inch, com- 
plete instructions, only 519.95PP. Thou- 
sands of satisfied customers. Catalog 501. 
Order from KRYSTAL KITS, BOX 445, 
BENTONVILLE, ARK. 72712. COD or- 
ders. 501- 273 -5340. 

SELLING rider manuals, single volumes, sets, 
older Sams' Photofacts, Supreme. Beitman, Box 
46, Highland Park, IL 60035 

NOTICE: RECORD RATERS WANTED 
No experience required) Each morph you will 

receive nationally released albums to rate. THERE 
IS NO EXTRA CHARGE for the LP's you receive. 
You pay a small membership fee which covers all 
costs of the LP's. We pay postage. In return for your 
opinion, build your LP collection. "First come basis. 
For application write. EARS, DEPT Box 10245. 
5521 Center St.. Milwaukee. WI 532 0. 

© 1975 

NAME brand test equipment. Up to 50% dis- 
count. Free catalog and price list. SALEN ELEC- 
TRONICS, P.O. Box 82, Skokie, IL 60076 

Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 
CATALOG 
New ITEMS ... New BARGAINS! 

FREE UPON REQUEST! 
Send today for FREE copy of 

NEW CATALOG WS -78. Address: Dept. RE 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

TAPE head cleaner. 8 oz.- $2.30. Includes post- 
age and handling. Write: "CLEANER," Box 176, 
Whitewater, WI 53190. 800 -558 -9572 except WI 

COMPUTER, peripheral, technical reports; pro- 
ject supplies; kits. Send $1 for THE CPU HOB- 
BYIST, Box 738 -RE, College Park, MD 20740 

r ATTENTION 
Aaiio Sptierir Experiseeten- 

A FABULOUS FIRST: Motion Detector ICs. Converts motion to a voltage which trig. 
gers internal alarm crrcuilry May be programmed for certain changes in light 
(motion). Includes on-chip musical sequence generator. 
WHILE THEY LAST MDIC 19.95 

PREMIUM OP AMP: 003500 from BURR.BROWN. Features: LOW NOISE. DRIFT. 
LOW INPUT BIAS. 15 kHz. 20e P.P output IteruS slew rate) and more- Regularly sells 
Ion up le $36.00 each! EXCLUSIVE only 99c es.. 9155.00 

SERIAL ANALOG DELAY: 1024 stages, identical 10 SAD 1024A S15.95 

AUDIO SYNTHESIS LITERATURE: "Tech Notes" featuring circuits, ideas, new pro- 

ducts. parts sources. construction aids. calibration methods Si more. Our own R a D 

newsletter. Tech Notes 121ssues/517.50 

HYBRID ACTIVE FILTER: Identical to the AF'1OOICJ. DIP Package. D.C. to 10 kHz, 
4 onboard op amps. staie.variable filter. Simutt. HP, BP. LP a notch outputs 59.95 ea. 

SYNTHESIZER VCO module: Sawtooth e 15Vs, 10V P.P, 10H4-10kHe sync in, trig out 
1 5" square, .100" grid 524.50 ea. 

BiFET 4 BiMOS op amps: 11071. LF351. CA3140 99c ea. 

We have a lot of exciting bargains which aren't advertised. so write for our 
FREE FLYER TODAY! 

14. 
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more than RECTIFIERSSSSS % 10 100 
For For 

20,000 different ;A 3 

.60 

00 
1144004 .90 8.00 

components ` 
1N4005 1.00 

9.00 
1N4006 1.10 10.00 
1144007 1.20 11.00 

(VOLT. REG 5400 SERIES 
LM340K5 1.70 5400 1.00 
L M 340 K-6 1.70 5404 1.25 
L M 340 K-8 1.70 5410 1.00 
LM340K-12 1.70 5426 1.25 
L M 340 K-15 1.70 5473 1.50 
LM340K-18 1.70 5475 1.50 
LM340K-24 1.70 5486 1.90 
LM340T-5 1.50 5493 2.00 
L M 340T6 1.50 54100 1.80 
LM3407-8 1.50 54LSO4 1.00 
LM340T12 1.50 
LM340T-15 1.50 
LM340T-18 1.50 
LM340T-24 1.50 

7400 TTL 
7400 18 7442 1.08 74107 .49 

7401 121 7448 1.15 74121 .55 

7402 .21 7450 .26 74122 .49 
7404 .21 7451 .27 74123 1.05 
7405 r.24 7453 .27 74125 .60 
7407 .45 7454 .41 74126 .81 
7408 .25 7480 .22 74132 3.00 
7409 .25 7472 .39 74141 1.15 
7410 .20 7473 .45 74150 1.10 
7411 .30 7474 .45 74151 1.25 
7413 .85 7475 .80 74153 1.35 
7416 .43 7482 1.75 74154 1.54 
7417 .43 7483 1.15 74157 1.30 
7420 .21 7485 1.12 74161 1.45 
7422 1.50 7486 .45 74164 1.65 
7425 .43 7489 2.49 74165 1.65 
7427 .37 7490 .69 74166 1.70 
7428 .35 7491 1.20 74174 1.95 
7430 .26 7492 .82 74175 1.95 
7432 .31 7493 .82 74180 1.05 
7437 .47 7494 .91 74181 3.56 
7438 .40 7495 .91 74191 1.50 
7440 .21 7496 .91 74195 1.00 
7441 1.10 74100 1.25 74197 1.00 

1N34 
1N60 

1N270 
1N914 
2N173 
21404 
214443 
2N508Á 
2N718 
2N930 
2N956 
2N1302 
2N1305 
2N1540 
2N1544 
2N1560 
2N1605 
2N1613 
2N1711 
2N2102 
2N2160 
2N2218 
2N2218Á 
2N2219 
2N2219A 
2N2221 
2N2221A 
2N77fl 
2N2727A 
2N2270 
2N2369 
2N2484 
2N2712 
2N2904 
2N2904A 
2N2905 

OEM SPECIALS 
25 2N2905A 
.25 2N2906 

2N2906A 
.25 2N2907 
.10 2N2907A 

1.75 2N2913 
.75 2N2914 

2.50 2N3019 
.45 2N3053 
.25 2N3054 
.25 2N3055 
.30 2N3227 

1.25 2N3247 
.75 2N3250 
.90 2N3393 
.80 2N3394 

2.80 2143414 
1.75 2543415 

.50 2N3416 

.50 2N3417 

.70 2N3442 

.70 2N3553 

.25 2N3563 

.30 2N3565 

.25 2N3638 

.30 2N3642 

.25 2N3643 

.30 2N3645 

.25 2143646 

.30 2N3731 

.40 2N3740 

.25 2N3771 

.32 2N3772 

.18 2N3773 

.25 2N3819 

.30 2143823 

.25 2N3866 

30 2N3903 
25 2N3904 
30 2N3905 
25 2N3906 

.30 2N3954A 
75 2N3955 

1.20 2N3957 
1.00 2513958 

.30 2N4037 

.70 2N4093 

.75 2N4124 
1.00 2N4126 
3.40 2544141 

.50 2514142 

.20 2544143 
17 2N4220A 
17 2N4234 
.18 2N4400 
.19 2N4401 
.20 2N4402 

1.85 2N4403 
1.50 2N4409 
.20 2N4410 
.20 2N4441 
.20 2544442 
.20 2544443 
.20 2N4852 
.20 25/5061 
.14 2N5064 

3.75 2N5130 
1.00 2545138 
1.75 2N5296 
1.90 2N5306 
3.00 2N5400 

.40 2N5401 

.70 2N5457 .35 
1.25 2N5458 .30 

16 
16 
16 
16 

3.75 
2.45 
1.25 
1.20 

.60 

.85 

.16 
16 
20 
.20 
.20 
.45 
.95 
.16 
.16 
.16 
.20 
.16 
.16 

1.00 
1.15 
1.35 

.30 

.50 

.20 
15 
.50 
20 
40 
50 

N.J. residents add 5% sales tax, 

All orders add $1.00 Postage $1.50 Canada 

minimum order $5.00 

2SA484 2.44 
2SA495 .60 
2SA497 1.44 
2SA634 1.00 
2SA636 1.25 
2SA673 .70 
2SA678 .65 
2SA682 1.49 
2SA683 .60 
2SA699 1 30 
2SA699A 1.45 
2SA733 .49 

2SA777 99 
2SB54 49 
25856 95 
2SB186 .49 
258187 55 
2SB324 .60 
2SB370 65 
2SB405 .60 
2SB415 
25E1461 
2513463 
2SB507 
2SC371 
2SC372 
2SC481 

AN 136 
AN214 
AN239 
AN241 
AN315 
BA511 
BA521 
HA1202 
HA1306 
HA1308 
HA1322 
LA1201 
LA4031 P 
LA4032P 
LA4051 P 

.65 
1,60 
1.40 

1.49 
.49 

1.50 

2.90 
3.35 
6.50 
2.40 
3.50 
3.00 
3.40 
2.20 
4.90 
4.50 
4.20 
4.25 
3.20 
4.20 
3.20 

JAPANESE TRANSISTORS 

2SC482 
2SC495 
2SC517 
2SC634A 
2SC710 
2SC711 
2SC735 
2SC758A 
2SC778 
2SC781 
2SC789 
2SC798 
2SC799 
2SC1000 
2SC1013 
2SC1014 
2SC1017 
2SC1018 
2SC1061 
2SC1079 
2SC1096 
2SC1098 
2SC1115 
2SC11708 
2SC1172 
2SC1173 
2SC1209 

1.40 
.85 

3. 

.49 

.49 

.49 
2.40 
3.50 
2.50 
1.00 
3.95 

3.49 
.95 
.95 

1.20 
1.00 
1.25 
3.80 

1.00 
3.00 
4.95 
5.25 

.75 
75 

2SC1226A .85 
2SC1237 4.00 
2SC1239 3.50 
2SC1306 3.50 
2SC1307 4.75 
2SC1377 4.80 
2SC1383 .50 
2SC1448 1.00 
2SC1449 .85 
2SC1678 2.00 
2SC1728 1.85 
2SC1760 1.60 
2SC1816 3.50 
2SC1908 .49 
2SC1909 3.75 
2SC1957 1.00 
2SC1973 .90 
2SC1975 3.50 
2SC2028 
2SC2029 
2SC2091 
2SC2092 

2SD72 
2SD77 
2SD88 
2SD116 

.80 
3.40 
2.50 
3.25 

.80 
1.50 
4.80 
3.00 

JAPANESE CIRCUITS 

LA4400FS 
LA4400FR 
LD3120 
M5115PR 
PLLO1A 
PLLO2A 
PLLO2A-G 
SG813 
STK011 
STK015 
STK032 
STK050 
STK056 
STK415 
TA7045M 

3.40 
3.40 
2.40 
7.80 

13.50 
8.50 
8.50 
6.75 
7.50 
6.50 

14.20 
24.50 
11.35 
8.50 
3.25 

TA7055P 
TA7060P 
TA7061P 
TA7063P 
TA7075P 
TA7089P 
TA7120P 
TA7150P 
TA7153P 
TA7203P 
TA7204P 
TA7205P 
UH1C003 
UH1C004 
UPC16C 

3.00 
1.40 
1.50 
1.50 
3.75 
2.90 
1.50 
3.75 
6.90 
4.25 
3.70 
3.60 
6.50 
6.50 
2.50 

2SD170 
2SD180 
2SD188 
2SD234 
2SD235 
2SD313 
2SD314 
2SD315 
2SD358 
2SD360 
2SD427 
2SD525 
2SK19 
2SK30A 
2SK33 
2SK55 

3SK22Y 
3SK40 
3SK45 
3SK49 

4005 
40081 
40082 

1 
2.50 
2.70 
.85 
.85 

1.05 
1.50 
1.20 
1.10 
1.05 
2.55 
1.50 
1.25 
.75 
.90 

1.00 

2.20 
2.00 
2.20 
2.20 

3.00 
3.70 
150 
300 

UPC20C 3.75 
UPC41C 2.80 
UPC563H2 8.00 
UPC566H 1.25 
UPC575C 2.60 
UPC595C 2.95 
UPC1001 H2 3.50 
UPC1008C 5.75 
UPC1020H 3.25 
UPC1025H 3.50 
UPC1166H 4.50 
UPD277C 4.50 
UPD857C 15.50 
UPD858C 9.50 
UPD861C 18.50 

CHECK OUR NEW LOWER PRICES 

mommN\ 
r. I. r .r - 
..1 Il.r ̂ C 1=11R 91... MUM,' 

PARTIAL LISTING -- WRITE FOR FREE CATALOG 

NEW-TONE 

ELECTRONICS 
PO Box 1738A Bloomfield, N.J. 07003 

Phone (201) 748 -6171, 6172, 6173 
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3%2 -Digit 
Portable DMM 

Overhead Protected Battery or 

AC operation 3'' high LEO Displav 

Auto Zeroing Model 2800 

nmpletewith test $85 
eadsn operating manual alte spare Ius 

3'/2 Digit DMM 
Flashing Over Range lnmoto, 
Auto Polarity Overload Protected 

Model 270 wired Reg S80 00 

=MG CONTINENTAL SPECIALTIES 

100 MHz 8 -Digit Counter 
20 Hr 100 CHI Range 6" LEO Display FUUT Auln¡niEao. 

ishi des I00.1PC A plead,npur cible, ,mÁ$119.00 

WAHL 
NEW ISO -TIP 
"Quick Charge " 

15 MHz Mini 
Oscilloscope 

Model MS 15 

$246.50 

RCA 
Color 
Generator MODE 

Heg s"95l $59.95 WR 508 
Battery or hne operation 

Automatic and line sync modes 

Power consumption less than 15 W 

Venial Gain 0E31 to 50 vmtsfdiv 12 setting 

External or internal trigger 
Beg 5395 00 

NOW AVAILABLE MS.215 
5149 95 

10nel Tr en Version of MS -15) 

Qf Logic Probe 
Model LP-1 

$40.90 complete 

Compact. chum' powered '1tt 011 t CMOS 

Multi family compatibility 

Omer is pulses as short as 50 n5ec 

Service Master Attache Style 

Tool Kit Tool Cases. 9,e 
Model 955M MODEL? T0C 1001ST 

Roll Kit 
$39.95 $239.50 $13.95 

GMG QT Sockets & Bus Strips rs'17 

3 n, more 

$27.95 $26.95 
Model 7500 C cdless 

Soldering Iron $17.95 

Model 5800 Thermal Spot 

Circuit Tesler $22.50 

udtl 
MAX 108 

lSCA'411s 

MODEL 

20 MHz. 
Dual Trace 

Add, subtract modes on 

Logic Monitor 
. Apmmaticatly 

Wmksvwnat0laLe 
som,c109" 10 LEO msplav 

141 L. TTL one Ce 50mp 
lvi lete 

Ciaun v Model LM 1 

ill 59. 

01 594 

0' 47! 

OT 47E 

Ol 598 
01 475 

074/8 
0T 355 

01 358 
0T 185 

07125 :.M OT 85 
01 . 

7800 

BSR Record 
Changer 

Accessories 
holes 
590 
Pus step 
470 

Pus slop 

350 
Ns strip 
1110 

120 

BO 

prie 

2 5 0 

2 50 

te 00 

225 
8 50 

400 75 

3 15 

3 25 

hsH 

$24.95 

CH 18CH2 
Reg 5/F9 95 

Fcom panel X Y operation $615.96 
17 5 n5ec rise time with accessories 

Voltage Spike 
Protector 
Limns voltage transients Ihai 

might damage equipment Plug` 

into any 120 anll grounded AC 

Model GESP.152 

$7.95 

Transistor Tester Model IDO 

9 vnl, Pane,v $22.00 t um 
nduded -. 

Movable We D,^ 
1 

mall o sSe lead. 
n. 

TO 5, 

transistors 

TOIBands 

o 

of count operates on tomai 

CleaS ',Wake,tone nro visual observations to make 

Complete 
line 
available 

01 351 

Econo -Lamp 
Colo s Red velow oi 
blass poster whim U L listed 

Model XL 334A $14.95 

Magnifier 
LAMP 
Model MG 108 

$42.50 

20 K ohmly VOM 

Multimeter w m 

5ä,u $17.95 
saléred 

520 
MHz 
Frequency Reg 545000 

Counter $382.50 

:r. 700 Series 
p,ecistnn ground and polished 

agniholion lens Uses 

02W T 9 Ciotti 

Call TOLL FREE FREE 
1978 

(800) 645-9518 C7i 
I,.. l v ,,.i r t ait 
Before you buy test equipment 
any make or model . check our prices 

Master Chai g 8,ie Ametic,tid ö l 

C II D S aceepteil 

FOROHAM, 
855 Conklin St Farmingdale. N Y. 11735 

New York State residents add 'pomp sales tax 

Add $300 Io, shipping and insurance loonunental USA onlyl 
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BILLET ELECTQIDNICS P. O. BOX 19442R Dallas, Texas 
PHONE ORDERS ON MASTERCHAR GE /VISA 12141823-3240 75219 

e GOOD REASONS TO BUY FROM BULLET. 
1 we are an mablished company, in business since 1975 6-Quality Mercnandi ».NO Junkl 
2 Mail ordr is ou only business . Full Time. 7. W. tell it I. it isl Ports are as 
3 Components a ananembIP Litt may be returned d.aribe. 

u I refund' 8. W. I, nave, . Wa rya for 
repair service on any kit we sell business from now on. 

m roll 
4 

5 
Our 

lq help. 
era 

I 
p° tart. We are always .vole 

THE SMALL PRINT 

: MC7v SñMO 
p, 

s1 c. 
ni 

á Su Lin ' 

áeIOG " 
handling c 

' pp < 

MOBILE CLOCK CALENDAR KIT 
Swim Ill everybody » h 

M. o 
ç, 

DI 
?..7V-0.211U.' 

a 

owed' 
ro le 

bank parts é . M 

»k 
Wpm parts Mt small 

. F 
mr. boat or van 

c 
inl.er lit IACCÌ b ry 

L 
ndke 

ów tllrTAM/ M not use nnwn.n 

F I»hlg color estHZ PS».oa:.Ie alarm wl M 

Sp«IA noise Sp»' Slap ISI' 
stun 

23.50 NO CASE 

MG -01 ELECTRONIC GRANDFATHER CLOCK 
While we are talking Pout clocks cMOk out t MINI GRAND- 
FATHER CLOCK Rwienad in APO 1978 RADIO 
ELECTRONICS. We have Me My kit in ine world with all IM 
below listed features. The (nipped problem is o describe how 

and fascinating this timepiece really ill The LED 
"Swinging " Pendulum eel M M. TickiTetk Sopm are 
mtMle on . k. In addition 0 electronic 

each 
only 

it 3tiimes !pr 3 o'clock]. Housed in Me notes 
ne solid Hardwood Cam Me unit makes a beautiful addition 

. 

10 

%e4 DIGIT LED READOUT AII CMOS Construction 
Adiusteble tone 5 duration .Quality plated boards 

on chime AII electronics switches 
Sim ate e swinging and %FAR Included 

LED Pendulum 39.95 KIT 59.95 ASEMO 

AuxIllary output wilt 

to control nr. 
mufernent 

12 VAC PIP for 110 VAC 
1.50 

24 Hour Fern... 

WE STOCK A COMPLETE LINE OF QUALITY LOW COST 
PANEL METERS. SEND FOR FREE CATALOG TODAY. 

Optional Sd9Od Herd* Ear for MOol cU«L m., 10 

SOLID IIAR OWo D 1'7..95 u r SOl1D WALNUT 19.95 

.'k ULTRASONIC SENDER RECEIVEi. KIT US-02 \'' 
TOTAL SECURITY( CompletSy invisiM. ultrasonic 123KHZI Sound Pam works like a photoelectric Man but is un.f!acted 
or light. Mat or noise. S.pnt< T»mmiuer and'Receixer can be used Isom 6 Inches to 25 MO A solid obtect breaking the 
Pammuses OUIPail 0 90 low Met will sink up to 160 MA to Drive a Raley, TRIAC. etc. Complete electronics are prpided 
Woks on12VDC lunregula»dl and dram less than 100 MA. U. it for Mg. Amp ehRst comm. eutom.tic Wm openers. 

u1 emetic door bAla. eNCbmk rat vapl/l and more. 
U. entry deter end Alarm Tim.out Circuit 3.95 

COMPLETE KIT LESS CASES 21.50 I will source or sink up to 200 MA OC. I 

10 WATT WARBLE ALARM KIT 
I's Mrd to Pilaw this little gem puts 
10 Watts of alternating duel tone scream. 
A real grim attention Whave Great for alarms. 

games, toys, etc 

2.50 
wIID PC Board 

MMus É t Reouir» 12V DC 
@ IA 

OTHER GREAT KITS! We have 15A power supplies. Mrs, 
Ovp's, mini mobile stocks. clocktimars.. sound t 
ad mans mpr. In sll in our 14nÚ wt.lng. 

circuits 

FREE ON REQUEST 

PARTS Imany mow listed in catalog/ 
MC 14699 %A positive voltage Reg. House. 1.25 
MCt35IP FM IF and Sound System .50 
CA3011 WideMnd IF Amp IC Houa .50 
MM5375 6 Digit Alarm Clock Chip 2.95 
555 Timer G Pula Gan Chip .49 
741 Op amps 8 pin MINI DIP 20 
L1.13900 QUAD OP AMP 45 
723 Pos Voltage Reg DIP .65 
725 Ulm low noise high gain Hou». 99 

Op amp 
NE565A PLL DIP 50 
TCAA30 OM Audio Oscillator Clip 69 

MJ900, MJ1000, Matched Pair 8A 0.0ington Pair/3 00 
1541 AB Switching Diodes 25 /1.00 
283569 NPN Silicon Switching 6/1.System 

282712 NPN Small Signal 8/1 /100 
284313 P Channel .1 Fet 411.00 
2N.020 Programmable Uniiunction 211 00 
286111 PNP Me POWar 31100 

30W T0220 

ZENER GRAB BAG. A wry nice assortment of 10 different 
voltages Mtween 27v and 30 V OC In 400 MW. %W and I W 

All are prime units but most have Mfg's. numbers. W. supply 
a m ce n sheet to standard numbers. 

o' SPECIAL PRICE 10 Oiso» 1.00 

CAPS 

50v gC"ILr 6/t.Ó 
35V MAr l.r 4/1.00 

5 /1.00 
V 35V tent Axial 6/1.00 

3 5/1.00 

HEATSHRINK 
TUBING 

/16- 6'i in 
/ t 

36; n;n1. 
m 

ta »n 7h P 

MlOunt an PC pt 
Or 

H 
p. 

LI MITE00Ty 

FILTER CAP 
CFILTER 

SPECIAL 
SALE Mon LEO 

Common AnoG 

For 

faster 
service 

DATA BOOK SALE 
Through September 15th. 

AMB0203 8080A/9080A MOS Micropro- 
cessor Hand Book. Detailed descriptions 
of the 8080A and associated CPU 
components. $4.95 
AMB0205 MOSILSI Data Book. Static RAM's 
dynamic 4K RAM's, 2K EROM, shift registers, 
FIFO memories and complete micropro- 
Cessor and support circuits. $3.95 

AMB0206 Linear and Interlace Data Book. 
Comparators, data conversion products, 
Line drivers/receivers, MOS memory and 
microprocessor interface, Op Amps, Voltage 
Regulators etc. $4.95 

F550104 Fairchild Bipolar Memory Data 
Book. Bipolar memories, ECL static 
memories, TTL static memories, TTL 
dynamic memories and macrologic. $1.95 
FSB0105 Macrologic Bipolar Microprocessor 
Data Book. Microprogramming for Im. 
plementing as many system functions as 
possible in one centralized logic block. $2,g5 

FSB0112 Fairchild Hybrid. Custom and 
standard product as well as reliability and 
design considerations. W.95 

LCC4041 T.1. Power Semiconductor Data 
Book. 816 pages germanium and silicon 
power transistors, SCR's. Macs, dadingtons. 
silicon power high voltage and low voltage 
types etc. $5.95 
UNB0400 Unitrede Semiconductor Data 
Book. 500 pages on rectifiers, fullwave 
bridges, transient voltage suppressors. 
zeners, programmable unijunction trans- 
istors, etc. $3.95 

5180304 Siliconix FET Data Book. 
Complete data on selecting the right FET 
for your application, characteristics and 
PC board layout. $2.50 

5180305 VMOS Power FET's. Technical 
information, application and design aids. 
characteristics and device / application 
selection for this latest In technology $1.50 

FSB0103 Fairchild Power Data Book. Basic 
parameter and data information as well as 
information on technology, safe opercting 
area. reliability etc. $1.95 
SIB0303 Siliconix High Speed CMOS Analog 
Switches. Complete data and appli- 
cations $2.95 

USE 

ZIP 

CODE 

on 

all 

mail 

LOWEST prices. CPU's: 3001 $14, 3002 $9, 3003 
$10, 8035 $21, 8035 -8 $16, 8080A 2µs $7.85, 
8080A -1 1.3µs $11, 8080A -2 1.5µs $8.95, 8085 
1.3µs $18, 8085A -2 .8µs $29.95, 8748 -4 2.5µs 
$49.95, 8748 -8 5µs $45.95, PACE 16 bit $38; 
PROM's: 2716 $39.95, 3621 -1 5Ons $5.95, 8755 
EPROM $65; RAM's: 1103A .95, 2114 $11.15, 
2115 -2 45ns $6, 2116 $49, 2117 -4 $52, 2125A 
45ns $5.95, 3106A $3.20, 5101L CMOS $8; 8080/ 
8085 Back up: 8155 $17, 8156 $18, 8251 $10, 
8253 $22, 8255 $8, 8257 $15, 8259 $16, 8275 
$75, 8279 $17, 8741 $72; Terms: Money order or 
certified check. California residents add 6% tax. 
BYTE ELECTRONICS, Box 8603 -R, San Jose, 
CA 95155 

BUSINESS OPPORTUNITIES 
MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business -without investment. Write: BUSI- 
NESSES, 92 -R, Brighton 11th, Brooklyn, NY 
11235 

HIGHLY 
PROFITABLE ONE -MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business. Write today for facts! 
Postcard will do. Banta -RE -H, Box 248, 
Walnut Creek, CA 94597. 

Amazing new model features both ultra - 
miniature size & a battery saving on -off switch. 
Picks up & transmits sounds without wires up to 
300 ft. through any FM radio. Use as remote mike, 
intercom, baby sitter, alertlalarm spot, hot line 
etc. Great at parties. FCC aped. Compel. w. bats. 
Money back guar. Only 519.95 00 51.50 post -hdlg. 
Mass. Res. add tax. Order Today. WC, COD ok 
MLI INDUSTRIES, Dept. RE 
50 HUNT ST., WATERTOWN, MASS. 02172 

01 TEXAS INSTRUMENTS 
DATA BOOKS 4 V4° V 

LCC4162 HL Supplement F 
The most recent TTL functions are included in this supplement 
to the 2nd edition of the ITL Data Book. $1.95 

LCC4330 The Interface Circuits Data Book 
Complete information including line drivers, receivers, 
memory drivers. sense amplifiers and peripheral drivers $4.75 

LCC4350The Voltage Regulator Handbook 
Encompasses the total power supply design and aids in 
selection of regulator IL's and associated components $2.50 

LCC4380 The MOS Memory Data Book 
Complete data, selection + interchangeability guide to 
Static and Dynamic RAM's, ROM's, EPROM's, CCD, Shift 
Registers + UART $2.50 

The TTL Data Book 
The brand new edition of the TTL data book 1832 pages), provides the most 
complete, up to date information available, combining the contents of the 
popular first edition, and the 1974 TTL Supplement, plus data on 124 new 
circuits. The contents include: detailed specification on over 900 T.I. device 
types including standard TTL and high technology schottky clamped TTL. 
Pin assignment drawings of all TTL types including bipolar memories and 
microprocessors. Complete line of T.I. I.C. Sockets and interconnection panels. 

Stock No. LCC4112 $4.95 

NEW DATA BOOKS Now available 
GSB0100 Zener, Transistor RAB0606 Raytheon 
and Transzorb Catalogue. Selection Guide. 
Discrete devices and pertinent A full line condensed quick 
data and complete device reference source on all 
characterization $3.95 Raytheon components $1.00 

ArActrre 
4E1ech,onic 

Sales Corp 

P 0 BOX 1035 FRAMINGHAM. MASSACHUSETTS 01701 
Over the - counter sales, 
12 Mercer Rd., Natick. Mass. 01760 
Behind Zayres on Rte. 9 
Telephone Orders 8 Enquires 16171879.0077 

IN CANADA 3 LOCATIONS 

5651 Ferrier St. 44 Fasken Dr.- Unit 25 
Montreal, Quebec Rexdale. Ontario 
Tel. (514) 735 6425 Tel 416) 675 3311 

Baxter Centre 
1050 Baxter Road 
Ottawa, Ontario 
Tel: (613) 8209471 

MINIMUM ORDER 510.00 ADD $2.00 TO 
COVER POSTAGE 8 HANDLING Canadian 
customers add 30% for exchange and handling. All 
federal and provincial taxes extra. 
Foreign customers please remit payment on an 
international bank draft or international postal 
money order in American dollars. 
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Active 441"441)14EssSAL 
Electronic sales corp. 

TTL 
HIGH SPEED 

PLASTIC 
DUAL -IN -LINE 

I.C.'s 

Stock level Part No. Price Stock level Part No. Price Stock level Part No. Price Stock level Part No. alice 
1200 741-176 .55 

46000 74H00 .16 4000 74H15 .17 2000 74H55 .18 1000 74H78 .55 
1300 74H01 .16 12000 74H20 .16 3000 74H60 .18 1500 74H87 2.75 

11600 74H02 .16 6000 74H22 .16 2000 74H61 .18 100074H101 .35 
8900 74H03 .16 2000 74H30 .18 2000 74H62 .18 1000 74H102 .35 

51000 74H04 .17 24000 74H40 .16 2000 74H64 .16 1000 74H103 .50 
9000 74H05 .17 3000 74H50 .16 6000 74H65 .16 2000 74H106 .45 
1500 74H08 .22 2000 74H51 .17 1000 74H71 .35 1000 74H108 .49 

17000 74H10 .16 1000 74H52 .17 2000 74H72 .31 3000 74H113 .24 
4400 74H11 .22 6000 74H53 .17 2000 74H73 .49 2000 74H114 .24 
1000 74H12 .16 1000 74H54 .18 24000 74H74 .24 1200 74H183 2.25 

TTL 
PLASTIC 

DUAL- 
IN-LINE 

I.C.'s 

Stock level 

36000 
22000 

6800 
13000 
43000 
57000 
22000 
38000 
23000 
32000 
41000 

Part No Price Stock level Part No. Price Stock level Part No. Price 

7400 .09 15000 7480 .19 41000 74162 .34 
7404 .09 26000 7482 15 90000 74174 .39 
7423 .07 56000 7491 .19 21000 74175 .39 
7425 12 45000 74150 .39 11000 74180 .34 
7437 09 69000 74151 .29 13000 74181 .79 
7438 .09 12000 74152 .89 31000 74182 .29 
7443 .15 90000 74153 .29 30000 74190 .34 
7445 .19 33000 74154 .49 48000 74191 .34 
7454 .07 2900 74155 .29 16000 74194 .34 
7460 .07 23000 74156 .19 56000 74195 .29 
7472 12 42000 74157 .29 8000 74199 .69 

33000 74283 49 

NEW 1978 
CATALOGUE 

Our new and expanded 
comprehensive 1978 

catalogue (144 pages), 
listing complete 

descriptions, illustrations 
and monolithic pricing 
on over 10,000 items is 

available on 
request. 

. Subject to prior sale 
1 Prices valid only till 

September 15th, 1978 
Standard 1978 catalogue prices on 

the above devices will once again take 
effect September 15th, 1978. 

7r- 
MICROPROCESSOR 

CHIPS 

CPU's 
Stock level Part No. 

7100 8080A 

5500 6800 

UV EPROM 
Stock level Part No 

11900 2708 

Price 

7.95 

9.95 

Price 
8.99 

MOS STATIC RAM's 
Stock level Part No Price 

13500 2114 4K 450NS 9.95 

84600 2102LFPC 1K 350NS 1.19 
(Low power) 

MOS DYNAMIC RAM's 
Stock level Part No. Price 

7200 4060/9060 4K 300NS 3.95 

2800 416 16K 250NS 19.95 

UART's 
Stock level Part No. Price 

16500 AY5 -1013A 4.95 
12300 AY3 -1015 5.95 

INTERFACE 
SUPPORT CIRCUITS 

Stock level Part No. Price 

8300 8212 1.98 
3500 8214 4.95 

25200 8216 1.98 
3300 8224 2.75 
2400 8226 1.98 
3100 8228 4.75 
1400 8238 4.75 
5700 8251 5.95 
1100 8253 14.95 
2700 8255 5.95 
1000 8257 9.95 
840 8259 14.95 

4500 6810 3.95 
8000 6820 4.95 
9600 6850 5.95 
1500 6852 5.95 

Dual 
Sockets 

L_ 

PLUGGABLE SOCKET FOR IC PACKAGES 
WITH LEADS 
LOW COST NO GOLD IS USED IN THE 
RECEPTACLE OR NEEDED ON THE LEADS 
HIGH RELIABILITY GASTIGHT JOINT FOR 
-GOOD AS GOLD" PERFORMANCE 
COMPACT LOW PROFILE DESIGN 
NO WICKING WHEN SOLDERED TO 
PC BOARD 
FLAMMABIUTY RATING . UL 94V.0 

Stock level Contxts Price 

185,000 8 PIN .11 
245,000 14 PIN .13 
190,000 16 PIN .15 
29,000 18 PIN .19 
80,500 22 PIN .27 
60,000 24 PIN .28 
30,000 28 PIN .36 
65,000 40 PIN .48 

ßf tP`NV N19 8IC MASTER 
Complete integrated 
circuit data selector. New 
1978 edition (2200 pages) 
is twice as big as last 
year. Master guide to the 
latest I.C.'s including 
microprocessors and 
consumer circuits. 

Free quarterly updates. 

$24.95 
Lowest price available 

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS01701 
1 Over the counter sales, 

12 Mercer Rd.. Natick. Mass. 01760 
Zayres on Rte 9 4i ECtI'0111C Telsl 

IN CANADA 

phon Enquires 
t LOCATIONS 

79 0077 

Sales Corp. 5651 Ferrier St. 44 Fasken Dr.- Unit 25 
xer 

1050 axtter 10 B Road 
Montreal. Quebec Rexdale, Ontario Ottawa, Ontario 
Tel. 15141 735 6425 Tel. 1 4161675.3311 Tel: (613) 820.9471 

MINIMUM ORDER $10.00 ADD 52.00 TO 
COVER POSTAGE & HANDLING Canadian 
customers add 30 ó for exchange and handling. All 
federal and provincial taxes extra. 
Foreign customers please remit payment on an 
international bank draft or international postal 
money order rr. American dollars. 

CIRCLE 52 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


4 -for -1 SALE! 
Top Quality J.I.L. 4 -in -1 

IN -DASH 
AM -FM CAR STEREO with 
CASSETTE or 8 -TRACK 
PLUS 40- CHANNEL CB ! 

149 00 WHILE SUPPLY 

\IV //7-1\ 
LASTS 

SSSÓa 4 

r 

tA/ A An kr 
From J.I.L., a leader in car 
entertainment centers ...a modular, 
compact, first quality 4-in-1 unit at a 

price you might pay for a radio only! 
Get stereo high -fidelity FM Radio, 
AM Radio, Cassette or 8- track, and 
CB all for on low price. Tens of 
thousands sold nationally. Order 
while supplies last. 

#853/102 In -Dash Combination 8- 
Track Stereo. AM /FM /Stereo Radio and 
40- Channel Digital Touch- Tuning AM -CB. 
Features LO /DX switch, Stereo light. 8- 
track program lights. CB standby switch, 
LED channel readout. Plus many other 
features 
-while supply lasts only ... $149.00 

#610/ 102 In Dash Combination 
Stereo Cassette Player. AM /FM /Stereo 
Radio and 40- Channel Digital Touch - 
Tuning AM -CB. Features cassette eject/ 
FF button. CB selector, CB standby switch 
Plus many other features 
-while supply lasts only .... $159.00 

#202 -SSB Single Sideband 40- 
Channel CB featuring Digital Touch -Tun- 
ing AM -SSB CB for 120 effective 
channels with greater clarity and reach. All 
functions right on the mike. A top -notch 
unit. Choose SSB instead of standard 40- 
channel CB with #853 or #610 above. 
Please add $50.00 

ACCESSORIES 
AM FM CB Retractable Antenna 

(mounts like reg. car antenna) 
List $39.95 NOW $29.95 
5%' Full -tone Coaxial Speakers 

20, os. magnets. 
List 39.95 pr. NOW $19.95 
6 " "x 9 "' Full -tone Coaxial Speakers 

10 os. magnets each 
List $69.95 pr NOW $29.95 pr. 
Field Strength, SWR Meter to test Ant. 

List $29.95 NOW $19.95 
CLIP AD AND ATTACH TO LETTER 

Pa. Res. Add 6% Salse Tea. , ÿ AULINii 
' "DISCOUNT MAIL ORDER !" 

70 James Way, Southampton. Pa. 18966 
Phone Orders Call (215) 322 -8599 

NAME 

ADDRESS 

CITY STATE ZIP 
BankAmericard /Vise. Master Charge - 

Exp. 
Card S Date 
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AAA AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA. 
DIGITAL CASSETTE TAPE C -60 COMPUTER GRADE 

FOR DIGITAL CAPACITORS 
COMPUTER RECORDING All capacltort era Brand New 

All these tapes made in U.S.A. us. mad m standard rin 
without B.O.T., E.O.T. 
60 minutes r«0r0In6 nme Never Recorded -Reg. $6.80 each WMnable by 

Notch Ot<n 
AN 
ANSI 

No corl oleos OUR PRICE 3 for $5.00 

TYPE TIL 305 LED 
5X7 ALPHANUMERIC 

DISPLAY 

$)BEACH 
SPECIAL SALE 

4 for $9.90 
0.300- Inch -High Character 
High Luminous Intensity 
Low Power Requirements 
Wide Viewing Angle 
5 X 7 Array with X -Y Select and Decimal 
Compatible with USASCI I & EBCDIC Codes 

THE MOST POPULAR 
MMS314 CLOCK KIT 

Features: 
4111 12/24 Hours Display 

50/60 Hz Input 
6 Digits Bright Orange 
Readouts 

Kit includes plastic case, MM t r 
5314 I.C. One set transistor 
drivers, P.C. Board, gas discharge displays, all other elec- 
tronic parts and transformer. Catalog no. DC -8SP 

41 SPECIAL PRICE 
$16.95 PER KIT 

5600MFD 
8500MFO 
9000MFO 
4200MFD 
3000 MFD 

11000MFD 
14500MFD 
20000MFD 
23000MFD 
511000M FE) 

100 ,000MFD 

60V 
35v 
50V 

150V 
15V 
35V 
40V 
55V 
20V 
20V 
6V 

$2.20 EA. 
$2.75 EA. 
$325 EA. 
S2.50 EA. 
S1.50 EA. 
$3.20 EA. 
$3.40 EA. 
S3.50 EA. 
$3.00 EA, 
S320 EA. 
S2.50 EA. 

VHF 
MODULATOR 

(Size of a 

Match Box) 

This unit converts the video 
signal to RF signal. Ideal for 
computer terminal or TV 
games. 

Video input: 1V DC RF 
output: 1.5MV 

Preset at 61.25 MHz 
(channel 3) 

Frq. adjustable ± 3 MHz 
Power Supply 5--8V DC 10 MA 

$4.50 EACH 

9 STEPS LED LEVEL INDICATOR KIT 

for most stereo amplifiers 
ThIs new project works as a pair of VU 
meter to Indicate the output level of your 
amplifier from -20dB to +3dB. Kit Includes 
all LED, transistors, electronic components, 
P.C. Board and Instructions. 

Easy to build and fun to see. 
ONLY $9.90 EA. 

DIP 
SWITCHES 

(On-Off Contacts) 
4 positions $1.50 
5 positions 
6 positions 
7 positions 
8 positions 

10 positions 

$1.60 
$1.70 
$1.70 
$1.80 
$2.00 

PHOTO RESISTOR 
C.D.S. 
ThIs U.S. made 
photo resistor Is 
packed In a clear 
glass case with a dia. 
of 1/2 ". Max. range 
50K 0 . 

80¢ ea. 

PHOTO RESISTOR 
C.D.S. 

Dual 50K in one cell 
with 3 leads mini 
size with 1/4" dia. 
Ideal for light con- 
trol device. 

SPECIAL 
3 for $1.00 

OCL pre amp. & power stereo amp. with 
bass, middle, treble 3-way tone control. 
Fully assembled and tested, ready to work. 
Total harmonic distortion less than 0.5% 
at full power. Output maximum is 60 watts 
per channel at 812 . Power supply Is 24 - 
36V AC or DC. Complete unit 

only $37.50 ea. 
Power transformer $7.50 ea. 

RCA 2N3055 
NPN power 
transistor. 

100V 115 watt 
15 amp 

MERCURY SWITCH 
The switch is a light 
bulb type SPST with a 

drop of mercury Inside. 
Ideal for alarm control, 
or a motion device 
switch. Small size like a 

2 for $1.80 \\ 6V light bulb. 60a ea, 
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SUPER 15 WATT AUDIO AMP KIT 

Uses STK -015 Hybrid Power Amp 
Kit Includes: STK -015 Hybrid IC, power supply with 
power transformer, front Amp with tone control, all 
electronic parts as well as PC Board. Less than 0.5% 
harmonic distortion at full power 1 /2dB response from 
20- 100,000 Hz. This amplifier has QUASI -Complt - 
mentary class B output. Output max Is watt (10 watt 
RMS) at 4Ç 

ONLY $23.50 each 

FM WIRELESS MIC KIT 
This new model FM wire- 
less MIC kit uses 3 high 
freq. transistors, works in 

$6.95 the FM range (88 -108 
MHz). It transmits the 

EACH KIT sound wave fidelity clear- 
ly over long distances (up to 250 ft.). Kit comes with all 
electronic parts, P.C. Boa:d and mini microphone! 

,i,fv:-' I. 

30MHZ FREQUENCY COUNTER KIT 

Model 250 -30A 

Take advantage of this new state -of -the -art counter featuring the many benefits of custom 
LSI circuitry. This new technology approach to Instrumentation yields enhanced pertor- 
mance, smaller physical size, drastically reduced power consumption (portable battery 
operation is now practical), depend bility, easy assembly and revolutionary lower pricing! 

0.5" red LED 6 digits display 
Resolution: 1 Hz at 1 sec. 10 Hz at 1/10 sec. 
Sensitivity: 10 My RMS to 30 Hz 
Internal power supply: 5.2V at 1 amp regulated 
Input connector: BNC type 
Input power required: 117V AC 50/60 Hz 
Diode protected for over voltage input 

Only $, $53.50 
Includes all parts, 

PC Board and Transformer 

SOUND ACTIVATED SWITCH 
All parts completed on PC Board 

SCR will turn on relay, buzzer or nigger other 
Cif vit for22 0 sac. ladiurtablel 

Ideal for u r alarm. round controlled toys .d many other pro9V 
S aae45y 63.0 D.C. 

E 1.75 ./2 for $3.00 

Sub-Mini 
Condenser Microphone 

$2.50 each 
FET Transistor Built -in 

MANY SOUND DECISIONSI 
Solid State Sound indicator 
operating voltage 6V DC 
30/A A. Small size approxi- 
mately Va" X 11/4". 
Model EB2116 (Continuous) 
Model EB2126 (Slow Pulse) 
Model E82136 (Fast Pulse) $3.60 EACH 

Con.inuous Slow pulse Fast pulse 

POWER SUPPLY KIT 
0 -30V D.C. REGULATED 

Uses UA723 and ZN3055 Power 
TR output can be adjusted from 
0 -30V, 2 AMP. Complete with PC 
board and all electronic parts. 

$10.50 each 
Transformer for Power Supply, 2 AMP 24V x 2 $6.50 

30V DC Panel Meter $4.20 

FLUORESCENT LIMIT DRIVER KIT 
12V DC POWERED 
Lights up 8 ''l5 Watt 

Fluorescent Light Tubes 
Ideal for camper, outdoor 

Auto or Boat 
Kit includes high voltage coil, power transistor, 
heat sink, all other electronic parts and PC Board, 
light tube not included! 

ONLY $5.50PER KIT 

1w.lt AUDIO AMP 
Ali parts are pre assembled 

on a mini PC Board 
Supply Voltage 6--- 9V D.C. 
SPECIAL PRICE $1.95 ea. 

12V DC MINI RELAY 
P.C. Board Solder Type 
2AMP Contect SPDT $1.30 EA 
2AMP Contact DPDT $1.75 EA 
SAMP Contact 4PDT $2.20 EA 

'FISHER" 30 WATT STEREO AMP 
115W X 21 

Klt includes 2 pcs. Fisher PA 301 
Hybrid IC all electronic parts with 
PC Board. Power supply ± 16V 
DC (not Included). Power band 
with (KF 1% y 3dB). Voltage gain 
33dB. 20Hz 20KHz. 

Super Buy Only $22.50 each kit 

SW AUDIO AMP KIT 
2 LM 380 with Volume Control 

Power Supply 6 ...a-15V DC 

only $5.00... 
TIMER KIT 

Time Controlled from 1- 100sec. 
Ideal to be used as timer delay 
unit for burglar alarm, photo 
service, and other purposes. 
Max. loading 110V, 2 AMP. 
Supply voltage 12 -18V DC. 

aT -4 e_ECTR0Nie IC Tle0Ee $11.50 each 

ELECTRONIC 
SWITCH KIT 
CONDENSER TYPE 

Touch O n Touch Or 
ses 7473 I.C. 

and 12V relay 
55.50 each 

12V D.C. AUTO 
DIGITAL CLOCK 

Complete Unit 
Not a Kit! 

0 4" blue color 4 digits display. Turn off 
readouts when car is not running. X'tal 
controlled time base for time accuracy. 
Special designed case for easy mounting 
on top of your dashboard. Ideal for car, 
boat and campers. SALE! ONLYea. $24.50 

E HEAVY DUTY 
CLIP LEADS 

\,' 10 pairs -5 colors 
Alligator clips on 

a 22" long lead. Ideal 

$1.85 /pack for any testing. 

NEMI 
t KIT 

EASY -TO -BUILD 
LED PROJECTS ON ONE BOARD 
HO -Guage railroad crossing blinker 
Varieble LED flasher 
Sixbit binary counter, 
Wheel of fortune 

Kit includes all electronic 
components and PC Board 

Especially designed for experimenters 
Guaranteed - they all work!! 

(Battery not included) 
$12.50 PER KIT 

ELECTRONIC ALARM SIREN 

AU -909 

COMPLETE UNIT 
Ideal for use as an Alarm Unit 

or hookup to your car back up 
to make a reverse Indlutor. 
Light Output up to 130dB 

Voltage Supply 6 -12V $7.50 

19 KEY HEXADECIMAL 
KEY PAD 

1 -0 Homekey 
ABCDEF F->Key 

SPECIAL $10.50 ea. 

LED 
ALARM CLOCK 

COMPLETE UNIT 
NOT A KIT 

0.5" RED LEO READ OUT 
41'4 HRS. ALARM SET 
10 MINS. SNOOZE SET 
AM /PM ALARM INDICATORS 
SECOND DISPLAY SWITCH 
AUTOMATIC BRIGHTNESS 
CONTROL 
COMPACT AND HANDSOME 
PACKING 
110V AC 60HZ INPUT 

$17.50 EACH 

GELYTE 
Rechargeable Battery 

6V 9AMP hour by Gould 
all batteries are new un- 
used, solid with no liquid 
chemicals $9.50 EACH 

we pay shipping 

MINI -SIZED I.C. 
AM RADIO 

Size smaller than a box of matches! 
Receives all AM stations 

Batteries and ear phone Included 

1 

Only $8.50 

ia4 s Sub Mini Size 
PANEL METER 

S. 500 UA 
ONLY $1.20 ea 

PANEL METER I(D.C. Type) 
Size 60MM X 66MM 

White Face Type 
al $5.50 0 -5o UA 0 -30V 

ea. 0.1MA 0 -50V 
0 -5MA 0 -100V 

0-100MA 

Low Cost Hexadecimal 16 Key Pad 
Designed for Calculator 

Can be used for Computer 
Data Entry Pad or Digital Lock 
All key tops blank with super 

good touch feeling $0.95 each 

2'/4" ROUND SPEAKER 

8$Z 0.25W 
for most sound projects 

SPECIAL 3 for $2.00 

30V 
36V CT 
48V CT 
24V CT 
12 or 24V 
24V CT 
12V CT 

TRANSFORMERS 

.,L 117 VOLT INPUT 

4AMP 
3AMP 
SAMP 
3AMP 
2AMP 
0.8AMP 
O.8AMP 

51.50 EA. 
$6.50 EA. 
$6.50 EA. 
$6.50 EA. 
$3.90 EA. 
51.80 EA. 
$1.80 EA. 

AC POWER SUPPLY 

Wall Type Transformer 

12V AC Output 200MA 52.75 EA. 
16V CT AC Output 100MA $2.10 EA. 
6v DC Output 120MA 51.90 EA. 

12V DC Output 100MA 51.90 EA. 

TOGGLE SWITCH 
Half size of word! l toggle swllCh 

rated 3 amo 125V AC contact 
lA 10 -99 

MS 2432P SPST 0.90 0.80 
MS 244 SPOT 1.00 0.90 
MS 245 DPDT 120 1.10 

LARGE QUANTITY AVAILABLE 
FOR OEM 

SUBMINIATURES TOGGLE 
SWITCHES 

SPOT OnOff $1.30 ea 
DPDT OnOff $1.50 ea 
3PDT OnOff $1.75 ea 

Mini slze Rocker Type 
Also available at the same price 

MINI SIZE REED RELAY 
Approx. 1" square 

$PST Normal Open 
Contect rated lAMP 

Coil 6.--12V DC 
All brand new by AMF 

3 for $2.00 

DIGITAL ELECTRONIC LOCK KIT 
for auto Ignition, entry 

$6.50 ea. Door, burglar alarm, etc. 

cam os I ea 4 Digits Programmable to 

R T 

Any Combination 
40ós RE LA V AND KEY PHO NOT INCLUDED 

$9.60 EAC 
MODEL Böe 

BATTERY POWERED 
FLUORESCENT LANTERN 
FEATURES 

Circuitry: designed for operation by high 
efficient, high power silicon transistor 
which enable illumination maintain in e 

standard level even 'he battery supply 
drops to a certain low voltage. 

e9" 6W cool /daylight miniature floures- 
cent tube. 6 X 1.5V UM -1 (size D) dry cell battery. 
Easy sliding door for changing batteries. 

H Stainless reflector with wide angle increas- 
R ing luminat ion of the lantern. 

BIPOLAR LED 
Jumbo Size red /green change color 
when reverse polarity of voltage. 
Ideal for go /pogo indicator. jI 

Two for $1.50 -1--64 }- 

I.C. TEST CLIPS 
Same as the E 2 clips 
With 20" Long Leads 

In Black and Red Colors 
$2.75 per pair 

WIDE ANGLE PANEL METER 
11An 'IIn 

IMA Full Scale 
(scale marks 0 -100) 

51.50 each 

HOUR 
INDICATOR 

This unit is 1 5/8" long operating volt- 
age 4V D.C. will tell you how many 
hours your circuit or machine has been 
in service up to 100 hours. 

Limited Quantity ONLY 51.75 ea. 

PUSH - BUTTON SWITCH 
N /Open Contact 

Color: Red, White, Blue, 
Green, Black. 4/$1.00 

N /Close also 
Available 50e ea. 

LARGE QTY. AVAILABLE 

SOLID STATE ELECTRONIC BUZZER 
f - -- Mini size 1" x irr" x H." 

Supply voltage 1.5V 12V 
ideal for Alarm \` or Tone Indicator 

$1.50 each 

c 8 

FORMULA INTERNATIONAL INC. ` 
MINIMUM ORDER $10.00. California residents add 6% sales tea and 10% shipping. 

Out of state add 15% o total purchase for shipping charm. out of USA and O anew add 25% of total purchase. 
SEND CHECK OR MONEY ORDER TO 

12603 CRENSHAW BOULEVARD HAWTHORNE, CALIFORNIA 90250 

For more information please call (213)973 -1921, (213) 679-5162 MEN 
STORE HOURS 10 -7 Monday - Saturday BANKAMERIWR0 

SEND $1.00 FOR DETAILED CATALOG 0 manier charge 
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Reed Relay 
Sensitive 12 VDC 
reed relay, DPST, 
1' /2" long, with 

P -C leads. 

J 5047 51.50 

Hex Nuts 
Standard size 
hex nuts for use 
on pots, switch- 25 
es, etc. 3/8" I.D. for 

J 7006 $1.00J 

Rubber Edging 
Black Flexieble 
Rubber 

J -8008 
10'/$1.60 

,100'/S12.00 VA's 

100 lei SI4.50 

Ep ° mIEIJ I LuragT:rione, 
3050 VALMONT ROAD 
BOULDER, COLORADO 80301 

Terms Prices, specifications and availability sub - 
ject to change without notice. 

U.S. & Canadian orders minimum $10.00. 
All other foreign orders $20.00 minimum. 
Please add $1.00 postage and handling. 
Foreign orders (exc. Canada) add 15% for postage 
Colorado residents add 314% sales tax. 
No C.O.D.'s please. 
Foreign orders send U.S. funds ONLY. 

Slide 
Switch 
Smooth an 

Ion, 4 -pole, 
triple throw, 
J -5100 804 

Jumbo LED 
200" factory 
prime LED's for 
experimenters. 

`13004 5 fnr °1, 

o 

Toggle Switch 
Heavy duty, SPST 
toggle, rated @ 

15A/125 volts. 

J 5004 954 hv1J 

LED Panel Clip 
Black plastic 
clip for mounting 
LED in panels. 

J4002 12111. 7i11 

r 
Transformer 
(Jnique split primary allows two 
outputs., 9 or 18 volts at 1.5 
amps. W/ specs & data. 

L J5012 $2.50 

Automotive 

2" to 2':" steel 
screwdriver ed 
;astable 

Hose 
Clamp 

C 

Standard auto - 

otive type, 
double contact 

754 

1N4148 Diode 
Miniature glass type 
high speed switching 
diode. Case AA. 
J -1002 

12 for 

28 Pin 
Socket 
Standard, solder 
type, low profile 28 
pin IC socket. 
J 7101 404 

ß.5n Resistor 
Wire Wound 

1 Watt 

25e 

Connector 

connector 
w/ unique rel 

J]100 
,s $1.00 

PC Board 

glass -epoxy PC 

board blanks. 
.062" thick, 

4 x 6 (J430161 
5 for $3.00 

3 x 6 (J-80171 
5 for $2.25 

6 x 6 (J-80181 
5 for $3.60 

2 x 8 (J-80191 
5 for $2.00 

PC Board Spacers 
1'4'' long, -1'B" inside diameter. 

20'51.00 

PC Trimmer Pot 
3 Isu rar'. top Ltd 

'Listable, screwdriver 
slotted, single turn. 
20K ohm (2 1 2 wart 
Standard PC leads. 904 

Transformer 
Iv 500 

11" 

ma or 12V 
190ma. 
specs. 
J-5005 

$1.50 

Trimmer Cap 
1.3pí miniature 
PC trimmer cap 
for crystal cir- 
cuits, etc. 

, J 3000 754 

C Trimmer 
20 turn miniature PC 
mount trimmer pot. 
3/4" long, 
5K ohm. 

LJ2013`1,10 

r 
Wire Special 
22 ga. magnet 
wire w/ solder- 
through insulat- 
ion. Apps. 500'. r 

, 7003 52.50 
L. 

2N3055///,,, 

Popular audio, 
type power 
transistor. 

J -1001 65` 

BNC Qv) 
Connector 
3'8" female BNC type 
sheilded connector with 
jacketed 6" leads. 

J 7102 $1.00 
I 

R0170 Diode 
The famous RO -170 genes 
al replacement diode, rat- J.1000 20, 
Rd 1000 piv at 2.5 amps. 

L 

Potentiometer 
Miniature 1'8" 
shaft, 1/4" mount 
potentiometer. 
100 ohm value. 

J -2100 704 

Meteor \ ballions 
J\ balloons 

100 arms 
6,06' 

J -50 $2.99 

t1 

Trimmer 
New, CTS miniature 

screwdriver adjustable. 
25K ohm. 

4 for $1.00 

PC Trimmer Pot 
Horizontal 
type, 1K -ohm 
PC trimmer. 

12101 25a 

Heat Shrink 
Much easier and 
faster than elect- 
rical tape, Twelve 
6" peices, ass'td. 

J 7004 $1.45 

Mini Cap 
005 ut. 

500 WVDC 

7 for$ 1.00 

rTerminal Post 
Ceramic insulate 

terminal post, 3.41 

10lor `100 

Component Holder 
nr 

10 for 

504 

POWER RESISTORS 
12 WATT 5% 

1511 OHMITE 
1251) 

r,ret, 79d 

'Free Display Bd. w/ Any 

20Po Order 

MORE NEW ITEMS! 
JUMBO LED READOUT ARRAY 

By Bowmar. .5 in. 
character common 
cathode. Designed 
for use with multi- 
plexed clock chips 
4 digits in 1 pack! 

/ % /% /-/ / i_ ii/i 
trllrrifr t 

$1 +95 LIMITED STOCK 

MICRO -MINI TOGGLE SWITCH 
SPDT. By RAYTHEON. 
MADE IN USA! WITH HDWR. 990 

EACH 6 FOR $5 

NATIONAL SEMICONDUCTOR 
JUMBO CLOCK MODULE 

ASSEMBLED! NOT A KIT! 

ZULU VERSION! 
we have e limited number of the 24 HR Real 
irme version of this module m stock 

NMA1008D - $9.95 

$695 

2 FOR 
$13 

(AC XFMR $1 951 

COMPARE AT UP TO TWICE 
OUR PRICE! 

PERFECT FOR USE 
WITH A TIMERASE. 

MA1008A 
BRAND NEW! 

FEATURES'. 
+ FOUR JUMBO h INCH LED DISPLAYS 
* 12 HR REAL TIME FORMAT 
* 24 HR ALARM SIGNAL OUTPUT 

SO OR 60 Hz OPERATION 
+ LED BRIGHTNESS CONTROL 

POWER FAILURE INDICATOR 
* SLEEP 3 SNOOZE TIMERS 

DIRECT LED DRIVE (LOW RFn 
COMES WITH FULL DATA 

MANUFACTURER'S CLOSEOUT! 

MOTOROLA 4K RAM's - 990 EACH (WITH DATA) 
A major U.S. computer mfg removed these parts from PC boards, then retested 
them to full specs. Best Memory Buy in the U.S.A.! 4096 x 1 Bits. One of theeasiest 
Dynamic RAM's to use. A complete memory board design using these chips is 
detailed in the MOTOROLA M6800 APPLICATIONS MANUAL starting on page 4- 
70. The 6605 is the popular 22 Pin Dip. 

8 FOR $6f5 SURPLUS BUY OF THE DECADE! 
4 YJe WORDS OF RAMV%M woROS of RAM', 

MCM6605 
470 NS 

GUARANTEED! 

EXPERIMENTERS CRYSTAL 

262. 144KHZ. This frequency is 2 

to the 18th power. Easily divided 
down to any power of 2, and even 
to 1HZ. New by CTS- Knight. A $5 

value! 

$1.25 each 

LED IC Counter Kit 
You Get: 1 -7490; 1- 
7475; 1 -7447; 1 -Led 
Readout. All this for $1.99 
(Led Readout is famous 
SLA -1. .33 in. By Opcoa.) 

FAIRCHILD 
JUMBO READOUTS 

..5 Inch Char. High Efficiency! 
END-503-Common Cathode 
END-510-Common Anode 

YOUR CHOICE SSC 

10 FOR $5.75 

DISC CAPACITORS 
.1 MFD 16V. P.C. 
leads. Most popular 
value! By Sprague. 

20 for $1.00 

Full Wave Bridge 
4 Amp 200 PIV 
690ea. 10/5.75 

MALLORY 
POWER SUPPLY CAPACITOR 

1500 MFD 16 WVDC 

3/$1.00 10/$2.95 
FACTORY FRESH! SMALL SIZE 

2N3904-House No. 
TO--92. NPN. 

VCEO-45. 
HF E 100 to 300 

10 for $1.00 
FET SALE! 

2N4304. Brand New 
N Channel, Junction Fet. 

BVGDO -30V IDSS -15 MA Typ. 
1500 uMHOS. TO -18 Plastic 

Case. Mfg. by Teledyne. 

6 FOR $1 

Motorola PNP Power! 
2N4905 TO -3 case. 90W. 
VCEO -60. HFE -100 max. at 

2.5A. Good mate for the 
2N3055. PRIME! 

756 ea. 4/$2.50 

COMPUTER 
CAPACI TOR 

By GE. 36,000 MFD 15W VDC. 
Small Size: 43/4 x 13/4 Inches. 
SUPER DEAL! $2.95 Each 

3 FOR $8 

LS SERIES TTL 
74LS00 -33c 74 LS74 -49c 
74 LSO 2-35c 74LS90 -69c 
74LS04 -35c 74LS138 -89c 
74L508 -35c 74LS154 -1.49 
74L510 -33c 74LS175 -1.10 
74LS20 -33c 74L5367.75c 
74LS73 -49c 74LS368 -85c 

Motorola Quad Op- 
Amp MC3401. Pin for 
Pin Sub for popular 
LM3900. 

3/$1.00 

Digital Research Corporation 
(OF TEXAS) 

P. 0. BOX 401247 B GARLAND, TEXAS 75040 *1214) 271 -2461 

TERMS: Orders under $15. add 75c. No COD's. We 
accept VISA, MasterCharge and American Express 
Cards. Money Back Guarantee on all items! Texas 
Residents add 5% Sales Tax. WE PAY POSTAGE! 
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AVAILABLE NOW ! ONLY $ 5.90 
Add S 1.00 postage and handling 

STOR SUBSTITUTION MANUAL 
An invaluable Japanese to Japanese 
substitution guide tor appromixately 
3000 transistors. 

Covers the 2SA, 2S8, 2SC, and 
2SD series. 

Introduction includes a guide 
to understanding Japanese 
transistors. 

A 90 -page, EE.Y by 11 soft 
cover book. 

JAPANESE TRANSI JULY SPECIAL DON'T MISS OUT THIS TIME! 

ORDER NOW! 
LIMITED Q'TY 

2SC 1306 
2SC 1307 

$1.90 REG $2.90 
$2.90 REG $3.90 

NO FURTHER DISCOUNT 
ON SPECIAL OFFER 

Seeking Original Japanese Replacement Parts for CB, TV and Stereo Repair Use? 

2 S A 

2SA 49 
rSA 52 

SA 53 
SA 70 

2SA 101 
2SA 102 

SA 234 
rSA 235 
rSA 240 

.59 

.59 

.59 
1.10 
.45 
.59 
.59 

1.00 
.90 

2SA 744 
2SA 745R 
2SA 747 
2SA 748 
2SA 750 
2SA 755 
2SA 756 
2SA 758 
2SA 764 
2SA 765 
2SA 774 
2SA 777 

4.90 
4.90 
5.80 
1.00 
.59 

1.60 
3.10 
5.80 
4.40 
4.90 
.59 

1.00 

2SB 537 
2SB 539 
2SB 541 
2SB 554 
2SB 556 
2SB 557 
2SB 561B 
2SB 564 
2SB 595 
2SB 596 
2SB 600 

1.60 
4.90 
4.40 

10.00 
4.90 
3.40 
.70 
.70 

1.90 
1.60 
7.00 

2SC 696 1.95 
2SC 708 1.90 
2SC 710 .45 
2SC 711 .45 
2SC 712 .59 
2SC 717 .59 
2SC 727 1.90 
2SC 730 4.40 
2SC 731 5.80 
2SC 732 .59 
2SC 133 .59 
2SC 734 .59 

2SC 1115 
2SC 1116 
2SC 1116A 
2SC 1124 
2SC 1127 
2SC 1161 
2SC 1162 
2SC 1166 
2SC 1167 
2SC 1170B 
2SC 1172B 
2SC 1173 

4.40 
4.90 
6.60 
1.30 
1.40 
1.90 
1.00 

.59 
6.60 
6.60 
8.50 

.90 

2SC 1675 
2SC 1678 
2SC 1678 
2SC 1681 
2SC 1682 
2SC 1684 
2SC 1687 
2SC 1688 
2SC 1708 
2SC 1728 
2SC 1730 
2SC 1756 

.59 
2.25 
4.25 
.70 
.45 
.59 
.70 
.70 
.59 

1.90 
.59 

1.40 

2S0 313 
2SD 314 
2SD 315 
2SD 325 
2SD 330 
2S0 341 
2SD 350 
2SD 352 
2SD 3560 
2SD 357D 
2S0 358 
2S0 359 

1.10 
1.20 
1.20 
1.10 
1.00 
5.60 
5.90 
.90 

1.10 
1.00 
1.30 
1.00 

HA 1156 
HA 1158 
HA 1159 
HA 1196 
HA 1191 
HA 1201 
HA 1202 
HA 1211 
HA 1306W 
HA 1322 
HA 1339 
HA 1339A 

3.00 
5.30 
5.80 
4.90 
3.90 
1.50 
2.25 
1.50 
3.70 
4.40 
4.40 
4.40 

TA 78012M 
TA 78012P 
TA 78015M 
TA 78015P 
TBA 810 SH 
TC 5080P 
TC 5081P 
TC 5082 
TD 3505AP 
UHIC 002 

UHIC 004 

6.60 
5.80 
6.50 
5.80 
3.70 
5.80 
3.40 
3.90 
8.50 
5.80 

5.80 

2 S C SA 329 .70 2SA 794A 1.00 2SC 735 .59 2SC 1175 .90 2SC 1760 1.90 250 360 1.20 HA 1342A 4.40 UHIC 005 5.80 

SA 342 2SA 798 2SC 738 2SC 1177 14.00 2SC 1765 8.80 2SD 361 1.00 LA 1111P 2.50 UPC 20C 4.40 
SA 353 

.90 

.70 2SA 814 
.70 

1.90 2SC 183 .59 
.59 

2SC 756 2.80 2SC 1189 1.20 2SC 1775 .45 2SD 370 3.00 LA 1201 2.50 UPC 41C 3.70 
2SA 377 2.00 2SA 815 1.00 2SC 164 .59 2SC 756A 3.00 2SC 1209 .10 2SC 1816 3.90 2SD 371S 2.80 LA 1364 4.40 UPC 554C 2.80 
2SA 436 2.50 2SA 816 .70 2SC 281 .59 2SC 763 .59 2SC 12110 .59 2SC 1846 .70 2SD 380 7.60 LA 3300 3.00 UPC 555H 2.25 
2SA 440 .90 2SA 818 1.30 2SC 283 .59 2SC 772 .45 2SC 1212A 1.40 2SC 1885 .70 2S0 381 1.40 LA 3301 3.00 UPC 563 3.10 
2SA 473 .70 2SA 837 2.80 2SC 284 1.20 2SC 773 .70 25C 1213 .70 2SC 1908 .59 2SD 382 1.4G LA 4030P 3.40 UPC 566H 1.60 
2SA 483 3.00 2SA 839 2.15 2SC 317 1.20 2SC 774 2.00 2SC 1215 .70 2SC 1909 3.90 2S0 388 3.40 LA 4031P 3.00 UPC 576 3.70 
2SA 484 2.50 2SA 841 .59 2SC 352A 2.50 2SC 775 1.95 2SC 1222 .45 2SC 1913 1.20 2SD 398A 4.40 LA 4032P 3.40 UPC 577H 2.25 
2SA 485 2.00 2SA 847 .59 2SC 353A 2.50 2SC 776 2.65 2SC 1226A .90 2SC 1945 5.60 2SD 389 .90 LA 4051P 3.70 UPC 592HZ 1.60 
2SA 489 1.60 254 850 .59 2SC 367 .90 2SC 777 3.50 2SC 1237 2.25 2SC 1951 1.10 2SD 390 1.00 LA 4400 3.70 UPC 1001H 4.90 
2SA 490 .90 2SA 872A .59 2SC 369 .59 2SC 778 3.60 2SC 1239 3.90 2SC 1957 1.20 250 421 8.50 LB 3120 2.50 UPC 1008C 7.00 
2SA 493 .59 2SA 885 .10 2SC 371 .59 2SC 781 2.65 2SC 1279 .70 2SC 1969 4.90 2S0 424 8.50 M51513L 4.90 UPC 1016C 3.00 
2SA 495 .45 2SA 908 11.00 2SC 372 .45 2SC 783R 3.60 2SC 1306 2.90 2SC 1973 1.10 2S0 425 6.50 M5152L 2.50 UPC 1020H 3.70 
2SA 496 1.10 2SA 913 1 20 2SC 373 .45 2SC 784 .59 2SC 1307 3.90 2SC 1974 1.90 2SD 426 4.60 M51841P 2.80 UPC 1025 3.40 
2SA 497 1.60 2SC 374 .59 2SC 785 .59 2SC 1310 .59 2SC 1975 4.40 2S0 427 3.00 M5320P 2.25 UPC 1026C 3.70 

2 S B 2SA 505 1.20 2SC 377 .70 2SC 789 1.00 2SC 1312 .59 2SC 2028 .90 2SD 525 1.60 M53273P 2.80 UPC 1032 2.25 
2SA 509 .70 2SC 380 .59 2SC 790 1.40 2SC 1313G .59 2SC 2029 3.90 250 526 1.10 M53274P 2.50 UPC 1152H 3.40 
2SA 525 .70 2S8 22 .59 2SC 381 .59 2SC 793 2.80 2SC 1316 8.50 2SC 2074 1.90 2SD 555A 6.60 M53393 7.60 UPC 1156 3.00 
2SA 530 1.30 2SB 54 .59 2SC 382 .59 2SC 799 3.60 2SC 1317 .45 2SC 2076 .59 2SD 610 1.90 M54730 P 8.80 
2SA 537A 2.25 2SB 55 .59 2SC 383 .90 2SC 802 3.60 2SC 1318 .45 2SC 2091 2.80 MPS U31 1.90 
2SA 539 .59 250 75 .45 2SC 381A .59 2SC 815 .59 2SC 1325A 7.60 2SC 2092 3.90 SG 61311v) 5.95 STK 011 7.60 UPD 858C 9.50 
2SA 545 .59 2SB 77 .45 2SC 388A 1.00 2SC 828 .45 2SC 1327 .59 2SC 2098 4.90 STK 014 9.50 PLL 01A 8.80 
2SA 561 .59 2SB 173 .45 2SC 394 .59 2SC 829 .45 2SC 1330 .70 F E T STK 015 6.60 PLL 02A 8.80 
2SA 562 .59 258 175 .45 2SC 403 .59 2SC 830H 5.90 2SC 1335 .70 2 S D STK 016 8.50 SN 7400 .19 
2SA 564A .59 258 176 .45 2SC 430 .90 2SC 838 .59 2SC 1342 .59 2SK 19BL .90 STK 022 11.00 SN 7490 .60 
2SA 565 1.10 2SB 178 .70 2SC 454 .59 2SC 839 .59 2SC 1344 .59 250 16 5.90 2SK 23 1.10 STK 032 14.00 
2SA 566 3.40 2SB 186 .45 2SC 458 .59 2SC 853 .90 2SC 1345D .59 2SD 28 2.50 2SK 30 70 STK 435 8.50 DIODES 
2SA 606 1.60 7511 187 .45 2SC 460 .59 2SC B67 4.25 2SC 1346 .70 250 72 1.10 2SK 33 1.10 STK 439 11.00 
2SA 607 1.60 2SB 202 1.60 2SC 461 .59 2SC 870 .59 2SC 1347 .70 2SD 75 .90 2SK 34 1.10 STK 502 8.80 781. i 1.10 
2SA 624 1.10 2SB 220 .70 2SC 478 1.10 2SC 871 .59 2SC 1358 5.90 250 77 .59 2SK 40 .70 STK 503 9.60 S 84 .60 
2SA 627 3.60 2SB 303 .59 2SC 481 1.60 2SC 895 4.90 2SC 1359 .59 250 81 3.00 2SK 41 1.10 TA 7027M 3.70 S 188 .25 
2SA 628 .59 2SB 324 .70 2SC 482 1.50 2SC 897 3.40 2SC 1360 1.00 250 90 1.60 2SK 49 1.30 TA 7045M 3.00 S 332 .45 
2SA 634 .70 2SB 337 1.60 2SC 484 1.60 2SC 898 4.40 2SC 1362 .59 250 91 1.60 2SK 55 1.30 TA 7054P 2.50 S 953 .25 
2SA 640 .59 2SB 346 .70 2SC 485 1.60 2SC 900 .45 2SC 1364 .70 2SD 92 1.90 2SK 61 1.40 TA 7055P 3.00 S 1007 .45 
2SA 642 .10 2SB 367 1.50 2SC 486 1.60 2SC 923 .45 2SC 1377 4.90 250 93 2.80 2SK 68 1.30 TA 7060P 1.60 S 1209 .45 
2SA 643 .70 2SB 368B 2.15 2SC 493 3.90 2SC 929 .45 2SC 1383 .59 2S0 118 4.40 3SK 22V 2.55 TA 7061AP 1.90 S 1211 .45 
2SA 653 2.80 2SB 379 1.10 2SC 495 .90 2SC 930 .45 2SC 1384 .59 2SD 130 1.20 3SK 35 2.25 TA 7062P 1.90 S 1555 .25 
2SA 659 .59 2SB 381 .59 2SC 496 .90 2SC 941 .59 2SC 1396 .70 2SD 141 1.40 3SK 37 3.00 TA 7063P 1.60 S 1588 .25 
2SA 661 .70 2SB 400 .59 2SC 497 1.60 2SC 943 .70 2SC 1398 1.10 2S0 142 2.00 3SK 39 2.25 TA 7064P 1.90 S 1885 .25 
2SA 663 4.90 2SB 405 .59 2SC 509 .70 2SC 945 .45 2SC 1400 .59 2SD 143 2.80 3SK 40 2.25 TA 7066P 2.00 S 2076 .25 
2SA 666 .70 2SB 407 1.40 2SC 515A 1.40 2SC 959 1.50 2SC 1402 4.90 250 178 1.10 3SK 41 2.50 TA 7074P 4.90 S 2093 .45 
2SA 671 1.40 2SB 415 .59 2SC 517 3.95 2SC 971 1.00 2SC 1403 4.90 250 180 2.50 3SK 45 2.50 TA 7075P 4.90 S 2473 .25' 
2SA 672 .70 256 434 1.20 2SC 535 .59 2SC 982 .90 2SC 1407 .90 2SD 187 .59 3SK 48 5.90 TA 7076P 4.90 N 34 .25 
2SA 673 .70 2SB 435 1.40 2SC 536 .59 2SC 983 1.00 2SC 1419 1.10 250 188 3.00 3SK 49 2.50 TA 7089P 3.00 N 60 .25 
2SA 678 .70 258 440 .59 2SC 537 .59 2SC 984 .90 2SC 1444 2.80 2SD 201 3.40 TA 7102 5.80 001 .40 
2SA 679 4.90 2SB 449 1.60 2SC 538A .70 2SC 994 3.90 2SC 1445 3.00 2SD 202 3.90 MK 10 2.00 TA 7106P 4.90 0010 .60 
2SA 680 4.90 2SB 461 1.20 2SC 562 .70 2SC 996 3.40 2SC 1447 1.60 2SD 204 1.40 TA 7108P 1.90 VO 68 .40 
2SA R82 1.50 2SB 463 1.20 2SC 563 1.10 2SC 1000BL .59 2SC 1448 1.60 2SD 205 1.40 IC TA 7109P 3.40 VO 6C .40' 
2SA 683 .70 2SB 471 1.60 2SC 605 .70 2SC 1012 1.50 2SC 1449 1.00 2SD 213 5.90 TA 7120P 1.90 
2SA 684 .70 2S8 473 1.20 2SC 619 .59 2SC 1013 1.10 2SC 1451 2.25 250 217 4.40 AN 203 2.50 TA 7122AP 1.90 ZENER DIODES 

2SA 695 .70 258 474 1.00 2SC 620 .59 2SC 1014 1.10 2SC 1454 5.60 2SD 218 4.40 AN 2140 3.00 TA 7124P 1.60 
2SA 697 .70 2S8 481 1.20 2SC 627 2.25 2SC 1017 1.40 2SC 1475 1.40 2S0 220 2.50 AN 217 1.90 TA 7129P 1.90 WZ 050 .45 
2SA 699A .90 258 492 1.00 2SC 631 .90 2SC 1018 1.20 2SC 1478S .70 2S0 223 1.90 AN 239 1.00 TA 7130P 2.80 WZ 052 .45 
2SA 705 .70 258 507 1.60 2SC 632A .45 2SC 1030C 2.80 2SC 1509 1.10 2SD 224 1.90 AN 247 4.40 TA 7136P 1.30 WZ 061 .45 
2SA 706 1.60 2SB 509 1.60 2SC 634A .59 2SC 1047 .70 2SC 1567 1.10 2SD 226A 1.60 AN 274 3.40 TA 7146P 4.20 WZ 071 .45 
2SA 715 1.40 258 511 1.10 2SC 642A 5.90 2SC 1051 4.40 2SC 1567A 1.10 2SD 227 .45 AN 2778 2.40 TA 7150P 4.40 WZ 075 .45 
2SA 119 .59 2SB 514 1.90 2SC 644 .45 2SC 1060 1.40 2SC 1584 8.50 250 234 1.00 AN 315 3.00 TA 7159P 2.50 WZ 081 .45 
2SA 720 .59 2S8 523 1.00 2SC 645 .70 2SC 1061 1.40 2SC 1586 7.60 2SD 235 1.00 AN 328 3.90 TA 7200P 4.60 WZ 192 .45 
2SA 721 .59 2SB 526C 1.30 2SC 650 1.30 2SC 1076 39.00 2SC 1624 1.30 250 236 1.60 AN 362 3.00 TA 7201P 4.60 WZ 260 .45 
2SA 725 .59 2SB 527 1.60 2SC 665H 8.50 2SC 1079 5.90 2SC 1626 1.10 250 255 1.60 BA 511 2.90 TA 7203P 3.70 WZ 280 .45 
2SA 726 .59 , "2SB 528D 1.60 2SC 668 .45 2SC 1080 4.40 2SC 1628 1.30 2SD 261 .60 BA 521 2.90 TA 7204P 3.40 
2SA 733 .59 2SB 529 .90 2SC 680 2.80 2SC 1096 1.00 2SC 1647 1.00 2SD 287 3.70 HA 1137 4.90 TA 7205P 2.90 
2SA 738 .70 2SB 530 4.40 2SC 681A 5.80 2SC 1098 1.10 2SC 1667 3.40 2SD 288 1.40 HA 1138 4.40 TA 7310P 3.95 
2SA 740 2.65 250 531 3.40 2SC 684 1.10 2SC 1111 3.40 2SC 1669 1.60 2SD 291 2.80 HA 1149 5.60 TA 78005M 5.80 
2SA 743A 1.60 2SB 536 1.60 2SC 6938 .59 2SC 1114 3.70 2SC 1674 .59 2SD 300 5.60 HA 1151 4.40 TA 78005P 5.80 

PRICES MAY CHANGE WITHOUT NOTICE COD ORDERS WELCOMED 

Minimum order S5.00 Ohio residents add 4% sales tax. Add S1.00 postage and handling 
Quantity discount prices. Ask For Our Complete Price List. Mfg. inquiries Welcomer£ 

All parts guaranteed against factory defect 

IMMEDIATE DELIVERY 
WITHIN 48 HOURS 

TOLL FREE TELEPHONE FUJI-SVEA ENTERPRISE 

Nationwide 800 543 1607 Local 513 874 0220 
Ohio 800/5821630 874 -0223 

Hours Mon. thru Fri. 10 7 Sat. 11.5 

a division of Fuji Svea Incorporated 
Dept of Radin Ficetromcs 

P O BOX 40325 - CINCINNATI, OHIO 45240 
TELEX -21 4732 

CIRCLE 7 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


quantitiEs 
MEET THE ECONORAM 
FAMILY .. . 

These static memory kits (one for the H8 
buss, all others S-100 compatible) deliver 
outstanding performance at prices even the 
dynamics can't match. What others consider 
"extras" we consider necessities, such as full 
buffering on all lines, reliable DMA, sockets for 
all ICs, gold -plated card fingers, prime 
ICs ...and all the other signs of quality that 
make up an Econoram. No matter what machine 
you use, we want to be your memory supplier 
and we know the best way to do that Is to offer a 
superior product at the lowest possible price. 

NEW! 16K x 8 ECONORAM IVTM KIT 
($329) 
Guaranteed current consumption under 2000 
mA. Manual write protect switches for 4K 
blocks; use with or without phantom line. Fully 
static. Comes with sockets and bypass caps 
soldered in place for easy assembly. Add $35 
for assembled /tested. 

NEW! 24K x 8 ECONORAM VIITM KIT 
($490) 
Our densest board Is your best value in 24K 
memory. Current consumption under 2500 mA; 
configured as two 4K blocks and two 8K blocks 
with independent manual write protect 
switches for each block. Use with or without 
phantom lines. comes with sockets and bypass 
caps soldered In place for easy assembly. Add 
$35 for assembled /tested. 

8K x 8 ECONORAM HT', KIT ($135) 
A truly cost -effective package that has drawn 

raves from both owners and reviewers (see the 
1/78 Kilobaud for an example). If you have the 
space In your motherboard, there's no better 
way to get 24K of memory than taking advan- 
tage of our quantity offer (3 kits for $375). Add 
$20 to single kit price for assembled/tested. 

of quality 
H8 COMPATIBLE 
ECONORAM VITM KIT ($235) 

12K x 8 for the H8, with the same features 
that have made our S -100 boards so popular. Ad- 
ditionally, all sockets and bypass capacitors 
are already soldered In place so you can get 
right into the best part of kit building. 

TRS -80 16K CONVERSION KIT 
This kit contains 8 uPD416 1 x 16K dynamic 
memories and Instructions on converting your 4K 
TRS -80 to a 16K machine. You could pay up to S290 
elsewhere, but our kit is only $190t 

SOMETHING TO MAKE LIFE EASY: We carry 
AP test clips for both 14 pin and 16 pin ICs. Gold 
plated wiping action; sturdy pins for scope probes; 
also removes ICs from sockets without damage. 
Model TC -14 (14 pin): $4.50; Model TC -16 (16 pin): 
$4.75. We also carry the A.C.E. 201K breadboarding 
kit (with 1,032 solderless plug -In tie point capacity) 
for only $24.95. 

MORE? Send for our flyer 
TERMS: Please allow up to 5% for shipping; excess refunded. 
Add 51 handling for orders under $10. Cal ree add feo. COD OK 
with street address for UPS. For VISA fMeetercherge orders 
cell our order desk (24 hre) et 141 Si 542-0830. Pricers good through 
cover month of magazine. 

Dß0 
BILL GODBOIJT ELECTRONICS 

BOX 2355, OAKLAND AIRPORT, CA 94614 v ME 
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TAPE 

DISCOUNTS 
Minimum order 7 0 tapes 

CASSETTES 
TOR -DC -45 
TDK -DC -60 
TOR -DC -90 
TDK -13C-180 
TOR- SAC -60 
TDK- SAC90 
TOR- ADC -60 
TOK -ADC -90 

8 -TRACK 
TDK.45 D 8tk 
TDK-90 D 8tk 
TDK-45 AD 8tk 
TDK-90 AD 8tk 

OPEN REEL 
TDK-L 1800 
TDK-S 1800 

109 
1 29 
169 
2 99 
199 
2 99 
1.79 
2.89 

1.59 
1 99 
229 
2.99 

529 
4 29 

BASF 
CASSETTES 

C.60 Performance 
C.90 Performance 
C-120 Performance 
C -90 Studio 
C.90 Chrome 

8 -TRACK 
45 81 Performance 
64 81 Performance 
90 81 Performance 

1.10 
1.99 
2:99 
2.99 
299 

1.89 
219 
239 

OUR BRAND! C -90 CASSETTES, 3 for s 1.59.; 
40 Min 8TR CART. - 99c ea. 

LIFETIME PRODUCT GUARANTEE, 

ORDER NOW' Orders shipped within 1 .3 days 
Please add S 2.00 for shipping and handling per 
order N Y S. Res add sales tax NO COD 's 
FREE CATALOG' 

CONSUMERS CO 
P 0. Boo 550 

Mr Vernon N V 10551 Pinne (914) 664 -2909 
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OP -AMP and PARTS BOARD 

!h. 4 .(, 
e 

This giant board,5 "x13'/2 ", is loaded with OP -AMPS. Their is a 

minimum of 24 Type 741 op amps, plus over 50 1% resistors, 
plus 13 tantalum caps,over 30 tubular caps, many 1/4 watt resis 
tors, diodes and much more. A bonanza of modern parts. 
STOCK NO. 6754R $3.95 ea. 3/10.00 

INDICATOR LIGHT BO_ ARD 

__? - --,, 
- - - --- ^ ̂ a 

Indicator board con- 
tains 7 grain of wheat 
incandescent bulbs, 
3 to 5 volts @ 50 ma. 
Each lamp is in a soc- 
et, and has a colored 
lens. Each lamp has 
2 2N3904 drivers, 
plus other parts. 

STOCK NO.681OR Indicator board. $2.00 ea. 3/5.00 

UNIVERSAL TRANSFORMER 
115 V primary. Sec.1- 12.6V @1.0 A. ct. Sec.2- 33.5V, tapped @ 
13.1 V @1.0A. Sec.3- 140V @100 ma, 2Lbs. 4 "x2 "x2' /s ". 
STOCK NO.6772R $2.95 ea. 2/5.00 

DELTA ELECTRONICS a new 
G a d a catalog y S ndfor 

P.O. Box 2, 7 Oakland St. it. 
Amesbury, Mass. 01913 
617 -388 -4705 umwici 

RETAIL OUTLET ®_ 
ATLANTA, GA. DELTA ELECTRONIC HOBBIES 

5151 Buford Hwy. Doaraville, (Atlanta) Ga. 30340 
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F. Reichert Sales 
1110 E. GARVEY AVE. 

W. COVINA, CA 91790 

$20 MINIMUM ORDER 
FREE UPS DELIVERY ON 
U.S. ORDERS ONLY - OR BY 

SURFACE MAIL IF SPECIFIED 
MONEY BACK GUARANTEE 
(MOS A LED DEVICES EXCLUDED) 
UNDER 8 HOUR PROCESSING ON 

MONEY ORDERS 8 CASHIERS 
CHECK . 

SORRY! NO COD'S. 
PO'S. OR CREDIT CARDS 

CALIF. RES. ADD 6% 
SALES TAX 

CANADA. PUERTO RICO 

d U.S. POSSESSIONS ADD 
U S. 23.50. ALL OTHERS 
ADD U.S. 57.00 
U.S. FUNDS ONLY! 

CHOICE CHIPS 

ADD 25c FOR SPEC. SHEETS 

LM100 2.37V ADJUSTABLE VOLTAGE REGULATOR 

1M317 1-1/2 AMP 1.2.37e THREE TERMINAL 

ADJUSTABLE VOLTAGE REGULATOR 

LM358 LOW POWER DUAL OPERATIONAL NAP 

LM384 5 WAIT AUDIO AMPLIFIER 

LM387 LOW NOISE DUAL PREAMPLIFIER 

LM390 LOW VOLTAGE 1W AUDIO AMPLIFIER 

LM703 LOW POWER DRAIN RF /IF AMPLIFIER 

LM733 DIFFERENTIAL VIDEO AMPLIFIER 

LM1414 DUAL DIFFERENTIAL VOLTAGE COMPARATOR 

LMI496 BALANCED MODULATOR /DEMODULATOR 

LM1830 FLUID DETECTOR (PRESENCE. ABSENCE, 

LM2907 FREQUENCY TO VOLTAGE CONVERTER 

LM2917 FREQUENCY TO VOLTAGE CONVERTER 

HI GAIN OP AMP COMPARATOR 

MM5330 4 1/2 DIGIT DVM LOGIC BLOCK 

MM53104 TV GAME CLOCK GENERATOR 

MM57100 COLOR TV 3 GAME CHIP 

LM1889 N VIDEO MODULATOR 

TBA 820 2W MONOLITHIC AUDIO AMPLIFIER 

ULN 2277P STEREO AMPLIFIER 2W PER CHANNEL 

FOR A MUCH WIDER SELECTION YOU MAY ALSO 

ORDER FROM OUR JUNE AND JULY ADS IN 

RADIO ELECTRONICS AND BYTE MAGAZINE. 

$4.95 

$4.95 

$1.75 

$1.60 

$1.75 

$1.90 

$0.89 

$1.95 

$2.95 

$1.95 
LEVEL) 

$1.98 

$1.95 
WITH 

$1.95 

S7.95 

$2.95 

$7.95 

$5.75 

$1.95 

$1.95 

DC-DC UP CONVERTER 

SWITCHING REGULATOR I.C. 

BUILD YOUR OWN MICRO- 

MINIATURE CONVERTER. $149 
MINI DIP PRG. WITH DATA 

HEWLETT - PACKARD 

HI- INTENSITY MICRO LEDS 
SIDE STACKABLE AXIAL LEAD 

RED CLEAR YELLOW 
6/99c 5/99c 4/99c 

CARBIDE DRILL BITS 
for P.C. BOARD WORK 

SIZES FROM NO 55 TO NO. 70 

MXR 5474 1031249 

SUBMINIATURE 

CRYSTAL 

FILTER 

455 KHZ 
WITH DATA 

$295 

SOLAR CELLS 

2r2 cm 

130 ma 

$159 ea. 

10/$990 

I.C. SOCKETS 
LOW PROFILE SOLDERTAIL 

GOLD 
TIN 

INLAID 

8 PIN 10/SI 59 10/51.35 
14 PIN 10/$1.89 10/51.49 
16 PIN 10/51.99 10/51.59 
18 PIN 5/51.49 5/51.29 
22 PIN 5/51.69 5/51.49 

SUMMER SPECIALS 
24 PIN 5/51.09 5/00.89 
28 PIN 5/51.19 5/90.99 
40 PIN 4/51.19 4/80.99 

PRICES 8 AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE. 
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ADVANCED 
COMPUTER 

PRODUCTS 
S100 PRODUCTS 

LOGOS 18K STATIC RAM 
* Low Power 
* Selectable Memory Protect 
* Totally Buffered 
* Battery Back -up 
* Address on 1K boundary 
* Requires no front panel * No wait states 

ASSEMBLED & TESTED 
250ns. 199.95 
450ns. 179.95 

KIT 
250ns. 
450ns. 125.95 

OF1V 
1°8 

G 
149.95 " PO 

Bare PC Board w /Data S21.95 
Now over 1 year successful field experience 
"Special Offer' Buy (4) 8K 450ns. Kits $117.00 
ea. 

INS 16K STATIC RAM 
* Memory mapping 
* Phantom * Address 16K Bound * Use with or w/o front panel * Power 2.1 amps typ. 
* Uses 2114 

ASSEMBLED 8 TESTED ONLY 
450ns. $439.95 250ns. $495.95 

S-100 32K STATIC RAM 
* Address 32K Boundary 
*Power 450ns. 2.8 amps typ. * No wait states on 2MHz * Fully Buttered * Phantom can be added * 2114/TMS4045 or 9135 
ASSEMBLED &TESTED KIT 
250ns. $849.00 250ns. $790.00 
450ns. $799.00 450ns. $740.00 
Bare PC Board w /Data $59.95 
SPECIAL OFFER: 
Kit without Memory only $99.95. Add 
2114 Memory for $160.00 per 8K 

PARATRONICS LOGIC 
ANALYZER KIT 
MODEL 100A $219.95 
(analyzes any type of digital system) 
Trigger Expander Model 10 $229.00 
Baseplate 9 95 
Model 10 Manual 4 95 
Model 150 Bus Grabber Kit 369.00 

DC HAYES DATA COMMUNI- 
CATIONS ADAPTER 
* Telephone/TWX * S-100 compatible 
* Bell 103 freq. *Originate & answer mode 
Assembled 8 Tested $279.95 
Bare PC Board w /data $ 49.95 

Z -80 /Z -800 CPU BOARD 
* On board 2708 * Power on jump * 2708 included (450ns.) * completely socketed 
Assembled and tested .. $185.00 
Kit $129.95 
Bare PC Board $ 34.95 
* For 4MHz Speed Add $15.00 

TDL COMPATIBLE Z -80 CPU 
* Compatible to TDL * Can be upgraded 
software 8 hardware for 4MHz operation 
Assembled and tested $199.95 
Kit $139.95 
Bare PC Board $ 34.95 

BYTE USER 8K EPROM BOARD 
* Power on Jump * Reset Jump 
Assembled & Tested 94.95 
Kit 64.95 
Bare Pc Board 21.95 
Special Offer: Buy 4 kits only $59.95 each 

NOTE: 2708 -6 only $5.95 

8080A CPU BOARD 
SI00 compatible with 8 level Vector Interrupt 
fully socketed. 
Assembled 8 Tested $149.95 
Kit $ 99.95 
Bare PC Board w /data $ 34.95 

TARBELL FLOPPY INTERFACE 
* S100 Compatible * Uses CPM * Jumper Selectable * Persci,Shugart,etc 
Assembled and tested $269.95 
Kit $179.95 
Bare PC Board $ 39.95 
NOTE: For CPM Add $70.00 

Documentation Add $20.00 

WMC REAL TIME CLOCK 
* 5100 Compatible * Two interrupts 
*Software programmable 
* 1MHz Crystal Oscillator 
Assembled and tested $179.95 
Kit $124.95 
Bare PC Board w /data $ 29.95 

MICRODESIGN MR -16 2716 
EPROM BOARD (MR -B Also Available 

at same price) 
* Individual Prom Address 
* Uses Low cost 16K TI EPROMS 
* Optional 1K RAM * Phantom -control 
Assembled and Tested 174.95 
Kit 99.50 

DATABOOKS B MANUALS 
7S7 TTL Uaia 

uso Lneer ARP /note 
Nsc Linear APP /note II 

ÑSC CMOS Data 
SC u,,a Data 

05C Val Reg Dar 
N5C Memory Dale 
Ñsc SOS /LS! Dale 

Sc Power Tansidors 
Intel Databook 

el MCS85 Manual 
tal MC580 Manual 

niel MCS40 Manual 
MAD 8080 Handbook 
MOD' war Data 
51.10 5770022 Dat 

5 7 95 AMI a/05/151 DM 195 
a 95 GI MOS /L51 Data 0.95 
3.95 Osborne Intro to Moro va. 0 7.50 
395 Osborne Intro to Micro Vol. 1 7.50 
295 
395 
295 
395 
395 
2.95 

3.95 
7 50 
7 95 

4 95 
595 

Osborne 8080 Programming 7.50 
Osborne 8800 Moore/memo 7.50 
Osborne Z80 Programming 7.50 
Tr oar Semis Dala 7. so 
TI TTL Dala 6.95 
TI Transislwsr Diodes 850 
Ti memory Data 3 95 
TI Optoeleronos 395 

ne TI Liar Dala 3.95 
3 95 TI 

TI &9ace Data 
ry 

495 

Mol. Vol 4 !Ned Data 395 
Mol Vol 5 CMOS Data 295 
Mal Vol 6 Linear Dala 3.95 
Mol. Vol. 9 Schottky TTL 2.95 
Mot MPU Apploakons 

2 Mai MPU Prog. Or 3 Orr Manual 95 
1.101. Power Data 295 
Mol Reclrer Data 295 
Mol. Switcching Trait. 2.95 
Mol losers 295 
B asle SoMyare SRI Vol I II 24.95 

III 
3 

95 
Baso Software SR Vol N or V 995 
B asic Software SRI Vd. VI 49.95 
Baso Software SRI Vol VII 3995 
1978 IC Messer 4750 

6800 DESIGNER BOARDS 
MODULES PROTO BOARDS 

* Motorola Compatible Modules' 
MEK 6800 D2 Kit $235.00 
9600 6800 MPU Module 495.00 
9601 16 slot Mother Bd. 175.00 
9602 16 slot Card Cage 75.00 
9603 8 slot Mother Bd. 99.00 
9604 System Power Supply 250.00 
9610 Prototype Board 36.00 
9615 4KEprom Module 250.00 
9620 16 port parallel I/O 375.00 
9626 8K Static RAM 295.00 
9626K 8K Static RAM Kit 225.00 
9630 Extender Card 60.00 
9640 Multiple Tuner Prog. 395.00 
9650 8 port Duplex Asyn. I/O 395.00 
Mot 43/86 Connectorsw /w ors /t 5.95 
AMI EVK 99. 6800 sub Kit 145.00 
AMI EVK 100 Kit 269.95 

AMI EVK 200 Kit 449.95 
AMI EVK 300 Assembled 649.00 
EVK Kluge Board 95.00 
EVK 16K Byte Ram Board 75.00 
EVK 6 Slot Motherboard 35.00 
EVK Extender Board 45.00 
EVK Solid Frame Chassis 129.00 
EVK Connectors 6.50 
AMI 6800 Prolo Rom 30.00 
AM 1 6800 Micro Assembler Rom 30.00 
6800 Tiny Basic Paper Tape 20.00 
6800 Tiny Basic Eprom 125.00 

ZILOG COMPATIBLE BOARDS 
Z -80 CPU 395.00 
ZDC Disc Controller 395.00 
MEM 16/65K Memory 595.00 

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST 
AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER! 

1. Proven Quality Factory tested products only, no re -tests 

or fallouts. Guaranteed money back. We stand behind our products. 

2. Same Day Shipment A I prepaid orders with cashiers 
check, money order or charge card will be shipped same day as received. 

SUPPORT DEVICES MICROPROCESSORS STATIC RAM HEADQUARTERS 
049511A1í1/1 Processor 519500 Z430 Sal 95 
ÁM9517 DMA Canrrdler 71 55 180A 29 95 
ÁM9519 Umve,sal lnler,upl 24 95 F- 8135501 19 95 
3881 1280 P101 . 11.25 2650 24.95 
3681 -a 011Hal 14 95 CD1802 1995 
33182 IZ-80 CTCI 11 25 80804 12 95 
3892414MH0 14 95 SALE 8085 23.95 
8205 /745138 Decoder 295 80051 14.95 
8212 8 01 1/0 3 25 2901 2195 
8214 Priority Int. ras 39014 2995 
8216 Bus Dever 125 025 9900J5 8995 
8224 Clock Gen 3.95 CP1600 39.95 
82244 (4M Hzl 9.75 6502 1995 
8226 Bus Omer . 195 1M6100 2995 
8526 Bus Dover 2.39 6800 19.95 
8228 Sys. Control 695 6802P 32 95 
8238 Sys. Cool. 7 95 
5251 Prop I/O 11 50 
82531"! Timer 27.95 
8255 Prog. I/O .. 11 5o 
8257 Prop. DMA 2795 
8259 Prop. Int. 27 95 
8275 CRT Controller 12S 00 
8279 Pro. Keyboard 19.95 
68101 128 a 8 RAM 4.75 
6820 PIA 795 
6828 Priority Ins 11.95 
68341 512 r 8 Eprom 12 95 
6850 ACTA 795 
6852 Serial Adapter 9.95 
6050 /11046505CR7Conlr 39.95 
5860 Modem 14 50 
6862 Modulator 17.50 
68714 1.0MHt OSC 25.95 
2350 USRT 995 
6880 Bus Dever 2 39 
18215C01K RAM 2500 
1822 SCD 258 a a RAM 1895 
1820 CD32r 8 RAM 995 
1862 CD d1 PO 109s 
1856 CD I/O 895 
1857 CD I/0 895 
sow PIA 595 
6522 Mull 995 
6539002 15.50 
6530.03 15.50 

.6530 .04 1550 
re5 1550 

3851 F8 Store 1095 
Memory 3053 68 I/O 14.95 

PROMS 
2708 
27086 
1702A 
1702A-6 
2716-5V 
2718-5V. 
2758 5V 
5203A0 
520400 
8834-1 
IM 5610 
620123 
825126 
825129 

1295 
595 
495 
3.75 

44 95 
2V .. 2495 

25.95 
1195 
9.95 

1295 
295 
á95 
50 

495 

SOCKETS 
8 Pin 0w 32 
14 Pines 37 
16 Rn caw 38 
18 Pin caw 60 
20 Pin caw 90 
22 Pm caca 9' 
afin SR 

14Pm5R 20 
16 Pm 5R 22 
18 Pm 5R 31 
22 Pm SR 35 
24 Pin 5R g1 
26 Mn SR . 9 
40 Pin 5/f .63 

CONNECTORS 
6 Pm Single 5/E 
15/30 Dual 5/E 
6/35 Dual 5/E 

22/44 Dual 5/E 
00 /80 MEW 
43/86 Duel wW /S /T 
50 /100 1MSAI WAV 
50/100 MASAI SR 
50 /100 Altair W/W/5R 
IMSAI Card Gurdes 

1 49 
195 
2 35 
2 95 
4.95 
6.50 
4 75 
4 75 
5 95 

4/100 

25 Pero 0.50, uture 
OB26P 315 
DB255 3.75 
Head 1.25 
Set wMood... 650 

NEW CTS 
DIPSW ITCHES 
CT52064 SI 75 C5520643 $196 
CT5206.5 S1 75 CT5209-u SI 95 
C1S206-6 51 75 CT5209-10 Sr 95 
CTS2077 5115 

12a 25-99 100 
21302 450ns. 1 30 1 25 115 
21102 250"s 1.59 1 55 1 05 
2102 1.25 115 110 
91L020PC 1.75 165 1S0 
211111 0.10 395 375 
2111 3.75 365 3.55 
21L12.1 425 410 3.95 
21121 295 265 265 
21L011 395 375 365 
2101-1 290 270 2.55 
211.33000s 995 975 925 
2114-44500s 9.95 975 825 
TM54044 9.95 9 75 8 25 
0054045 995 975 025 
EM1,142004 1250 1195 995 
EMM4402 795 725 8.25 
5101C.E 7.95 795 725 
u50410142001 10.95 10 25 9 25 
AMD9140/41 1095 1025 925 
AM09130/31 12 95 11 95 10 25 
FSC 060/464168 CC() Onir 51895 Earn 
1101 
P2125/930251, I 25 

WAVEFORM GENERATORS 
8038 Function Gei 395 
MC4024VCO 245 
LM566 VCO 1 75 
1032206 Function Genera", 5.25 

CHARGE COUPLED 
DEVICES 
168 CCD nrsl time oilseed Fairched 460 CCD 
18K Memory inow you can experiment wen CCD 

mlogy at a reasoned. price 17 page technology 
rote suppir. with Been Order O:analy 

edion 

$18.95 each 
(reg. 43.00) 

We also stock full of 7400, 
74LS, 74L Linear and CMOS 
Send for pricing or use our 
competitors STD catalog 
pricing. 

RAMS DYN. 
4116 165 , 1 25 95 
411588 al .14.95 
4050 41) 1 1 4.45 
4060 40 + 1 4 45 
4096 41) . 1 4.25 
210440,1 4.95 
2107B-445 1 425 
5261 ... 1.95 
5262 .. 195 
5270 4.95 
5280 4.95 

03 1.95 
4008E 2.95 

0 ISO, 1 19.95 
4027 -3. 95 
MC106605 48 t 4 95 

FLOPPY DISK I/O 
1771 I/O 6' only 22.95 
1771-01 8" S MmlleDos 35 95 
uPd372 Nee 0000o 49.95 
1781 1ua 00002 8995 

CHARACTER 
GENERATORS 
8032513001 (5V) upper 950 
R032513-002 (5V) Lower ... 10 95 
R032513-40,031510 Lower 14 95 
MC106571 10.75 
MCM6571A 1075 
MCM6574 .50 
MCM6575 50 

KEYBOARD 
E NCODERS 
0051376 . .. 1375 
415S3600 .. 1375 rokr. no.no sawn NCO 

m"wÿx.2x .uöa"Mi MOO 

PCC PROGRAMMABLE 
CHARACTER GENERATOR 
The Im11es1 versmn o1 

5TÁ314035 available 

51 m 00 Copa6 M ae 2Hz Kn. 

n doted cade on Mr., 
or 516995 

NAKED PC BOARD 
SALE S-100 
Z -80 CPU IITHACAI 34.95 
Z -80 CPU PDX comp i 34 95 
90800 CPU 3495 
8K Static Logos 21 95 
9K Eprom Byleuser 21 95 
32 Static S -100 59.95 
Tarbee Floppy 1/0 39.95 
Tarbelt Casette 2995 
Vector 8800 Prato 19.95 
ACP Preto Bd 27.95 
ACP Extender w /coon 1595 
Realkme Clock 34.95 
WMC 13 Slot Mother Bd 3300 
5.100 8 Slot Mother Bd 30.95 
Vectd S.M Bd 2995 
SSM V0eo I/O 27 95 
550 102 Parallel I/O 27.95 

UV "Eprom" Eraser 
Model 613/e11E 959.50 
Holds 4 Eiroms at a time 
B acked by 45 years UV experience 
Model S.52T 9219.95 

Pldessional mdusmal Model 

ATTENTION KIM OURS 

UARTS /USRTS 
TR 1602815V. 12W 3 95 
0ÿ5101315V. 1214 5 50 
A 510140/161215 -1414 6.95 
0Y51015Á/ 186315V1 6 95 
TM5601115V. 12,1 5.50 
1146402 995 
11413403 995 
2350 USRT 995 
6718 ASrros 24.95 

B AUD RATE 
GENERATORS 
MC14411 1.25 
4702 Kt 95 
501941 995 

TV CHIPS 
1,45320 TV Synch 795 
MI05369 Pescaler 395 
LM1869 Modulata 395 
CW30050. Function 150 
M0157t00 Color 1V Game 695 
MM57104 Clock 375 
AY3800-I NGame 595 
ÁY386600 Co. TV Game 24 95 
0038615.1 Cola Convener 895 
A038700-1 Tank Cnip 2995 
RF Modulator weh Aodm 895 

A/D CONVERTERS 
8700 8 Mr Binary 50 
6701 10 04 Binary 22 00 
8702 12 be Binary 36 95 
8705 12 he TS 42 95 
9400 V011 10 Freq Con. 7 25 
8750 31/2 Dpi! BCD 1395 
8038 Muerluncllon 395 
14081. 6 

. 
600 '!95 

14061.6 595 

TV INTERFACES 
"..Varier 8.50 

051 video Interlace 695 
Pickles S 000 TV 

Mod Kit 20.00 

re w 

ATTaSmION PAT USERS 

ATTEMTON TRE-00 USERS 

SZWF 
ATTRNTIOR APPLE II LIMAS 

Card 

CRYSTALS 
r ea Tlmeba TV Geme 

Frepuancy 
1 OMHz 

8432 
20MHz 
201MHz 
2 03715210H 
2 4576M11 
3579545MHz 
OOMHz 
4194304MHz 
491520MHz 
SOMHz 
5 0888 
5 7143MHz 

27 85 
a95 
5 85 
2 95 
585 
5.85 
1 50 
4 95 
5 95 
595 

95 
4 95 
595 

Price 
bOMHZnOy $ 95 
6 144 495 
65536 495 
100MHz 4.95 
13.0MHZ 95 
14.31818 495 
IBOMHZ 495 
I8432MHz 5.95 
20 010H 0.95 
221I80MH7 595 
270MHZ 595 
38.0MHZ 5.95 
48 070H7 595 

00KC 12.95 

DISPLAYS /OPTO 
oc 704,07 /CC /CA 303 
150359 CC .357 
END 500 /507 /CC /CA 500 
END 503 /510 CC /CA 500 
FND 800 /807 CC /CA .800 
Roemer 9 dge 10005 
ESC 8024 4 0.1 CC BOO 
HP7340 HEX Display 
TIL 3055a 7 Array 
TIL 306 7 sap w /topic 
OIL 300 7 sag w /topic 
TIL 309 7 sep 0805PC 
TIL 311 HEX Dwday 
MA 1003 12 auto Gloss 
MA 1002 4 410e crock module 
MA 1010 4 deal crock module 
N514 373/374 dual CC/CA 300 
NSN 501504 duel CC /CA 500 
NSN 781784 dual CC/CA 700 
4425 O Isoler./ 
MCT 2 OpI pto Holeter 
4033 Darlington 150E 
Red Leds 185 De 
Green/Yellow 
NP 5002/2731 7 sep 

1.25 
95 

1 35 
95 
50 

259 
495 

19.95 
450 
895 
8 95 
7 95 
925 
1795 
9 95 
9 95 
220 
260 
300 

0 

1 75 
52100 
4/103 

MONTHLY SPECIALS 
14 An Sfr sockets 1000 PCs. 10 
16 
22 Pim sR sockets 1800 pas 12 

F5C460 /464 16K CCD1 18.95 
AMD 914000C Static Ram 10.95 
41/8/416 I68 Dynamic Ram) 8101 /200.00 
1488 Of 1489 05232 Dever 1.25 

6130 or 6131 
8833 or 8835 
24367 or 74386 
75451/52153 
8826 Bus Dever 
78L05 Reg /Mia 
MCT2 Op 0,52510. 
25100 Shen 349151.1 

2519A Stet Regsrel 
M105056 Sn41 Rapider 
047600134 Companor 
D5002504 clock Deva, 
D50026CN Cmck Driver 
8720 B,irecl 0 /11501 
0103AR Sr. 3.9í5l.1 
9368 

45 
1 99 

6/500 
10/2.50 

1 

39 
Ill 00 

89 
2 95 
2 95 
2 95 
1 10 
1 49 
2 50 
3 49 

1 50 
2 95 

Ì NEW 1 

1978 CATALOGUE 
LSEND 25e POSTAGE, 

DISCOUNT COMPUTER 
CORNER Or-soant 0OmpgM1 

oses Crean card 

500411 /165 5112500 5115500 
TEI PT208 459900 469900 pac 
TEI MCS122 as000 48200 
Cromemca2-2 53600 55100 

ea. CrOmemro SYS III 509900 556100 
Doceriler It 147500 152500 
Per., 277 123000 128600 
Shugart 600/801 5.3600 551 00 
Penes F0200 34900 36200 
MFE Dual 751 73000 14495 

nag. cam Shooed 400 35900 36995 
Horizon I 143900 147900 
North Slar 59900 61700 
Low Cost S-100 Bus 149 95 155 95 
ADM3 Assam 94995 66500 
So,. 10 120 89500 94500 
51.511,100, Model a3 11 00 123000 

Imsal w /22 slots 59900 
Contact sates 

017 00 

511 
Oliver 2700164 Prograne 4 27500 .8800 

2995 
06200 

1.9500 
175600 
254400 

Sain 
yarn 
Same 
Same 
Sain 

Apple I 

uirdnr 510000 .x18 '. Ilandlii1rJ -........_.._...0401. .____ 

aqe Order) orar 510000 ,ide 7 5. Hawnemcp 
I6K Ram 14900 

Itine 1500 117500 
laedlire 8 W 

lal 
Magar,h.myaibmk Okida 11OwRFR5232 122500 

ic"d/COO.c.alrrd 6125":, d.'Imul OMdata 22 wRFR5231 229500 
C.d4arnl.i Rasr(1nls .ien 6, taa 1r.rinwl MEK 6800 02 Ke 23500 
Orders .mzl8) li.rirdliixl Alt pars a KIM I850 2 24500 
lc1 v sn^ Santo rl.i v nlerzapl J80 281 00 

s i i Add 25 t+ l Dun Techco 990 811 299 00 
RCA NPCOSmac 27500 
AMI EVK 99 14500 Sall 

P. O. BOX 17329 Irvine, California 92713 New Phone (714) 558 -8813 Located 
Store 

13 0 "B" E. Edinger, 
TWX: 910 -595 -1565 Santa Ana, CA 92705 
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STATE OF SOLID STATE 
continued from page 77 

one REF -02 as the sensor and a second 
one operated at constant temperature to 
generate VREF- 

The calibration procedure begins by 
measuring VTEMP and the ambient centi- 
grade temperature corresponding to that 
VTEMP reading. A calibration ratio, r, is 
calculated from VTEMP /S(T + 273), 
which equals Ra I Rb /(R° + R I Rb). 
The numbers in the previous example are 
T = 25 °C, S = 10 mV / °C and VTEMP = 
632 mV, so that r = 0.2121. Precisely 
100 mV is applied to VouT with the power 

off and "REF shorted to ground. Variable 
resistor Rbi, is adjusted so that VB = r X 
100 mV or 21.21 mV. Now the power is 
turned on and Rp is adjusted so that VouT 
equals 0.25 volt. For this procedure the 
voltmeter used to measure the tempera- 
ture is convenient for setting up the 100 - 
mV calibration source. 

The thermometer is discussed in detail 
in "Application Note AN -18," Precision 
Monolithics, Incorporated, 1500 Space 
Park Drive, Santa Clara, CA 95050. 

Second -generation MC6800 MPU 
Previously, improvements that were 

made to the MC6800 increased its fre- 

Why is this the 

LARGEST SELLING 
low cost COUNTER KIT? 

This counter is such a great seller because people like you 
have found that, feature for feature, the CT -50 gives you 
more for your money. Advanced LSI and CMOS circuitry 
has; lowered power consumption, increased performance, 
and reduced cost. Complete push button operation makes 
using the CT -50 a snap, and automatic decimal point posi- 
tioning gives you quick, reliable readings: Battery opera- 
tion is also possible becuase the CT -50 runs equally as well 
on 12VOC as it does on 110VAC. For ultra -accuracy we 
offer the CB -1 color burst adapter, it locks the CT -50's 
internal crystal to the television networks color standard 
for .001 ppm accuracy! Why sacrifice performance by 
using another counter when you can get professional qual- 
ity at the unheard of price of $89.95. Order yours today! 

SPECIFICATIONS 
Sensitivity: less than 10 env. 
Frequency range: 5 Hz to 60 MHz, typically 65MHz 
Gatetime: 1 second, 1/10 second, with automatic 
decimal point positioning on both direct and 
presac le 

Display: 8 digit red LED .4" height 
Accuracy: 2 ppm, internal TCXO standard. 
Input BNC, 1 megohm direct, 50 Ohm with 
prescale,option 

Power: 110 V ac 5 Watts or 12 V dc @ 300 -400 ma 
Size: Approx. 6" x 4" x 2 ", high quality aluminum 

case 
CT 50,60 MHz Counter Kit $89.95 
CT -50 wt 60 MHz Counter Wired & Tested $159.95 
CT -600, 600 MHz prescaler option for CT -50, add $29.95 

MINI -KITS 
FM WIRELESS MIKE KIT 
Transmit up to 300' to any 
FM broadcast radio, uses 
any type of mike. Runs on 
3 to 9V. Type FM -2 has added super- 
sensitive mike preemp. 
FM -1 - $2.95 FM-2 - $4.95 

SUPER-SLEUTH AMPLIFIER 
A super -sensitive amplifier which will 
pick up a pin drop at 15 feet? Groat 
for monitoring baby's room or e gen- 
eral purpose test amplifier. Full 2 
watts of output, runs on 6 to 12 volts, 
uses any type of mike. Requires 8-45 
ohm speaker. 
Complete Kit, BN-9 $4.95 

COLOR ORGAN/MUSIC LIGHTS 
See music come alive) 3 different 
lights flicker with music or voice. One 
light for lows, one for the mid -range 
and one for the highs. Each channel' 
individually adjustable, and drives up 
to 300 watts. Great for parties, bard 
music, nits clubs and more. 
Complete Kit, ML -1 $7.96 
TONE DECODER KIT 
A complete tone decoder á 
on a single PC Board. Fea- 
tures: 400 -5000 Hz adjust- ,,í 7*a 
able frequency range, volt- 
age regulation, 567 IC. Use- 
ful for touch -tone decoding, tone 
burst detection, FSK demod, signal- 
ing. and many other uses. Use 7 for 

112 button touchtone decoding. Runs 
on 5 to 12 volts. 
Complet Kit, TD-1 $4.96 

LED BUNKY KIT 
A great attention getter vAich alter- 
nately flashes/ Jumbo LEDs. Use for 
name badges, buttons, or warning 
type panel lights. Runs on 3 to 9 
volts. 
Complee Kit, BL -t $2.96 

POWER SUPPLY KIT 
!,Complete triple regulated power sup- 

ply provides variable *15 volts at 200 
mA and *5 volts at 1 Amp. 50 mV 
load regulation good filtering and 
small size. Kit leo transformen. Re- 
quires 6-8V at t Amp and 18 to 30 
VCT. 
Compete Kit, PS-3LT $695 
SIREN KIT 
Produces upward and downward well 
characteristic of police siren. 5 watts 
audio output, runs on 3,9 volts, uses 
8 -45 ohm speaker. 
Complete Kit, SM-3 $295 

VIDEO MODULATOR KIT 
Converts any TV to video Monitor. 
Super stable tunable over Ch. 4-6. 
Runs on 5-15V, accepts std. video 
signal. Best unit on the market. 
Cenplete Kit, VD-1 $695 

SIX DIGIT 
12/24 HOUR 
CLOCK KIT 

Here's a clock you can be proud of. The 
best looking, most complete kit on the 
market! Features include: time set push- 
buttons, jumbo .4" readouts, and extrud- 
ed aluminum case available in 5 colors, 
All parts included. Colors: gold, silver, 
bronze, black, blue (specify) 
Clock Kit, DC -5 $22.95 
Mobile Clock, DC -7 25.95 

Alarm Clock, 12 Hr., DC -8 .. - 24.95 
Clock with HAM ID timer DC -10 25.95 

Assembled and tested clocks available, add $10.00 to Kit price. 

600 MHz 
PRESCALER 
Extend the range of your 
counter to 600 MHz. Works 
with all counters. Less than 
150 my sensitivity. Specify 
-10 or - 100. Wired, tested, 
PS-1 B $59.95 
Kit, PS -1 B $44.95 

TV YPEWRITER KIT 

CALENDAR ALARM CLOCK 
Has every feature one could ever ask for. 
Kit includes everything except case, 
build it into wall, station or even car' 

FEATURES: 
6 Digits, .5" High LED 12 R4 Hout Format 

Calendar snows mo. /day Snooze button 
True 21 Hour Alarm 7001 chip does alle 
Battery back uo with built -In on chip time base. 

Complete Kit, less case 
DC -9 $34.95 

CAR 
CLOCK 
KIT A compact 5 x 10 inch PC card that requires only 

pn ASCII keyboard and TV set to become com- 
lete interactive terminal for connection to your 

microprocessor asynchronous interface. ras many ree 
tures are single 5 -volt supply, crystal controlled sync 
and baud 
c 

rates (up to 9600 baud), s of 32 
nurcotearr s ra 36 lines, d to and from memory, 

keyboard atd ' Page control, power-on Inlalzion, full 64- char 
ASCII display, 

backspaces, forward spaces, 
y, block -type, See -thru cursor. Keyboard/ 

outer une computer 
rev. line feeds, home, returns cursor. Also clears 

tremorclears metmorY The Gard requirtes 5' volts at approxs 
900 ma and outputs standard 15 ohm composite video. 

TH3216 Klt 
TH3216, Assembled and Tested 
VD 1 Video to RF Modulator Kit 

$149.55 
239 95 

695 

12/24 Hour 12 -Volt AC or DC 
High Accuracy 1 minute /month) 
6 jumbo 4" LECI readouts 
Easy, no- polarity hookup 
Display blanks with ignition 
Case mounting bracket included 
Super Instructions 

Complete Kit, DC-11 $27.95 
Auto dimmer for DC -11 

$2.50 
741 OP AMP SPECIAL 
Prime, Mini -dip 10/$2.00 

ICs 
5314 Clock 
7001 Clock 
5369 Cnos 
7447 
7473 
7475 
7490A 
74143 

$2.95 
6.95 
1.96 

.79 

.35 

.50 

.55 
3.50 

LINEAR 
555 $ .50 
656 .75 
566 1.49 
567 1.49 
1458 .50 
LED ORI VER 
75491 .50 
76492 .50 

REGULATOR 
78MG $1.49 
309K J .89 
309H .99 
340K-12.- .99 
7805 CJ .89 
7812 4 .89 
7815 51 .89 
7818 .89 

TRANSISTORS 
MRF-238 30W VHF 911.95 
NPN 2193904 type 10/51.00 
PNP 2143906 type 10 /$1.00 
NPN Power Tab 40W 3/$1.00 
PNP Power Tab 40W 3/$1.00 
FET MPF102 type 3/52.00 
UJT 2N2646 type 3/$2.00 
2N3055 NPN Posyer .75 

ORDER By 
PHONE OR MAIL 

Sa,mat áä .mead o mod.,. 
r,lund.d. q 576 for sil.pAns 

au COD d 3100 
of ars under ' d s75 
NY residents add 7% sales ten 
Homonym order 56 Do = 

rarnsaU Icrnics 
BOX 4072B ROCHESTER, NY 14610 (716)27ló487 
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quency limits and extended its tempera- 
ture range. Now, a sufficiently major 
architectural change has been made that 
warrants providing the device with a new 
number. 

The MC6802 is completely software - 
and hardware -compatible with all other 
members of the M6800 microprocessor 
family. The MC6802 is an MC6800 with 
an internal clock oscillator and driver, 
plus 128 bytes of RAM occupying the 
first 80 (0000 to 007F) memory ad- 
dresses. 

The MC6802 is available in a plastic 
package in quantities of 25 for $22 each. 
Motorola Semiconductor Products, Inc., 
Box 20912, Phoenix, AZ 85036. 

Doppler detector diodes 
Parametric Industries has announced 

the PD422 Doppler detector diodes for 
use in police radar systems ànd such 
motion- detection devices as braking sys- 
tems and intrusion alarms. The diodes are 
glass encapsulated, hermetically sealed 
and encased in ceramic for high burnout 
resistance and high sensitivity. The oper- 
ating frequency of the PD422 is 10.525 
GHz ±250 MHz, and the sensitivity is 
-60 dBm. The PD0919, which operates 
at 24.150 GHz ± 250 MHz, is also avail- 
able. 

For more information, write Paramet- 
ric Industries, Inc., 742 Main Street, 
Winchester, MA 01890. R -E 

AMAZING EARADIO - 
THIS IS PROBABLY 1HE WORLDS SMALLEST - .N 
RADIO. IT WEIGHS ONLY 1/2 OUNCE AND IS 
WORN BEHIND THE EAR. CONTAINS AN IC AND $5.95 
SEVERAL DISCRETE DEVICES TO GIVE AN EQUI- 
VALENT OF 12 .TRANSISTORS. THE RADIO HAS A %R.'. .:, 
DESIGN OPERATING FROM I STANDARD S13E 1.5V 
HEARING AID BATTERY (INCLUDED). IT PROVIDES 
GOOD VOLUME TO EARPHONE ON SEVERAL STATIONS IN 
METROPOLITAN AREAS. DOESN'T REQUIRE ANY ANTENNA, 
GROUND OR OTHER ADDITIONAL WIRES - FULLY SELF 
CONTAINED d TUNABLE. SIZE: I 1 /81'x1 1/4"x3/61'. 

Crystal 14.04 Mhz 
Oscillator 
IC clock oscillator 

C23289 $1.98 

c103B SCR, 200V 
8 amp. 

023083 
8 for $1.00 

u-w-u' 
.,,o. -® 

- 
aa5nbO ¡'S -. 

m S1.0o 

soto as 

a 29s 

200v0Ú 
APIA 

'0 51 .00 

Electronic Warning Flasher Kit 
This battery operated device continuously ' 

emits bursts of intense light. Great safety 
device for bicycle riders, skiers, hikers, 
boater, A campers. Comes complete w/ all 
electronic parts, quality glass -epoxy P -C 
board S easy to understand instructions. 
Uses high-output xenon flash tube which 
flashes 2 times per second when batteries 

e fresh. Operates continuously for 12 
hours on 2 alkaline "C" batteries. You 
need only to supply the batteries and, if C23207 $6.955 
desired, a battery holder $ case. 13 for $18.00 1 

StStrobe 
Light Kit 

Vlsl.t }'1 
'- 

:,:, wrlr v. o-ó 
7so..+ 

Amy 01181 
J ' 

1 

Caw 2 for $1 
_f 

xenon elHash tubes 

Green Neon 
Same as 
but glows 
GREEN, Opp 
a tes on lYOV. 

6for 5100 

PNOTOfLR/N CRP/ 
350 mf 330V WO 

720mf 360V 1.50 

1600 mf360V 52.25 

CALCULATOR 71a 
BOARDS --- 

WITH DISPLAY r LESS KEYBOARD 
AND CASE (AS 

,$) s1.50 'I" 
STROBE TUBE ASST. 

or and new lac 
rV Prime `°'- 

átrobe tubes 
sanr,men, m C23280 ' 

5 ""'' má s' s 3.00 

mInIRTURE 
R$Pt«TOR 

Appx. size. 1.7/16 "L 
na -w x 3 /4-0 
C23227 $ 1.00 ` Minimum order $5.00 

-tom$ :MANEY Please include for postage 
Visa, n and COO D accepted, 

electronics Phone orders are welcome. 

`PO BOX 27038. DENVER , CO 80227 Ph (303) 973-1052 

en or our o unique i ems 

CIRCLE 41 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


INTERNATIONAL ELECTRONICS UNLIMITED 
TTL - 7400 

Buy $10.00 -any mix- deduct 10% 

Buy $25.00 -any mix- deduct 15% 

7400 .11 7441 .85 7493 .48 74165 

7401 

7402 

.16 

.14 

7442 

7443 

.59 

.65 

7494 

7495 

.75 

.75 

74166 

74170 

7403 .14 7444 .73 7496 .75 74173 

7404 .16 7445 .65 74100 1.15 74174 

7405 .19 7446 .81 74107 .37 74175 

7406 .29 7447 .59 74121 .37 74176 

7407 .28 7448 .79 74122 .38 74177 

7408 .22 7450 .17 74123 .45 74180 

7409 .17 7451 .20 74125 .54 74181 

7410 .16 7453 .20 74126 .58 74182 

7411 .25 7454 .20 74132 .75 74185 

7413 .43 7460 .20 74141 .85 74190 

7414 .65 7464 .35 74145 .90 74191 

7415 .25 7465 .35 74148 1.25 74192 

7416 .35 7470 .38 74150 .98 74193 

7417 .35 7472 .35 74151 .88 74194 

7420 .16 7473 .35 74153 .60 74195 

7423 .37 7474 .31 74154 1.20 74196 

7425 .35 7475 .49 74155 .75 74197 

7426 .22 7476 .34 74156 .75 74198 

7427 .35 7483 .68 74157 .85 74199 

7430 .20 7485 .88 74158 1.39 745200 

7432 .23 7488 .38 74160 1.23 74279 

7437 .25 7489 2.25 74161 .95 

7438 .25 7490 .43 74162 1.39 

7439 
7440 

.50 

.15 

7491 

7492 
.75 

.48 

74163 
74164 

.95 

.95 

.95 

1.19 

1.90 
1.49 
1.19 

.95 

.84 

.84 

.95 

2.30 
.85 

2.20 
1.25 

1.15 

.89 

.85 

1.15 

.74 

.98 

.95 

1.69 

1.69 

3.95 

.79 

SUMMER SALE I 
LOW POWER SCHOT 

PRIME MOTOROLA IC'S ICS 
Buy $15 -any mix- deduct 10% 

Buy $25 -any mix- deduct 15% 

TTL - 7400 

tested and passed logic test - 

not full parametric specs 
minimum 10 pcs or $1 per item 

7400 .83 7460 .05 

7401 .07 

7402 .05 

7403 .05 

7404 .06 

7405 .06 

7472 .12 

7473 .12 

7474 .10 

7476 .12 

7483 .18 

7406 .09 7485 .25 

7407 .09 7486 .12 

7409 .07 7491 .20 

7410 .05 7493 .14 

7495 .20 

74100 .40 

74107 .12 

74123 .18 
74125 .22 

74126 .22 

74132 .22 

74141 .25 

74145 .25 

74150 .40 

74151 .20 

74753 .15 

74154 .40 

74163 .35 

74164 .35 

74177 .25 

74180 .25 

74182 .25 

7416 .12 

7420 .06 

7423 .12 

7425 .12 

7426 .09 

7427 .09 

7430 .07 

7432 .08 

7437 .07 

7438 .07 

7440 .05 

7441 .30 

7442 .20 

7443 .20 

7444 .20 

7445 .20 

7446 .30 

7448 .30 

7450 .06 

7451 .07 

7453 .06 

7454 .05 

74191 .30 

74192 .28 

74194 .28 

74195 .18 

MAN 5 

MAN 8 

MAN 66 

MAN 72 

MAN 82 

DL 702 

DL 707 

MAN 4610 
MAN 6660 

DL 100 

NSN 74R 

MAN 6610 

MAN 6630 

LINEAR CIRCUITS 
Buy $10.00 -any 
Buy $25.00 -any 

L1430011 .71 

LM30101 .29 

183026 .65 

143049 .80 

1830701 .26 

143076 .30 

1113080 .89 

1430911 1.05 

18309K 1.05 

L1431001 1.07 

1431101 .89 

083114 .89 

LM3116 .89 

013196 1.13 

18920K 

5,5.2,12. 

15 1.29 
013201 
5,12,15 1.19 

183224 1.59 
183244 

(16129026) 1.52 

143396 1.58 
183408 
5,6,8.12. 
15,18,24 1.29 
L43401 
5,6,8.12. 
15,18.24 
(78-- Equiv.) 

1.19 

$27" Green CA LHD .99 

.27" Yellow CA LHII .49 

.60" Red CA LHD 1.19 

.30" Red CA CHO .59 

.30" Red CA LHD .99 

.30" Red CC LHD .79 

.30" Red CA RHO .79 

.40" Orange CC ROD .59 

.56" Orange CA RHD .59 

.27" Red CA LHD .99 

.30" Red CC RHD .69 

2 Dig .56" Orng CA RHO .69 

1 -1/2 Dig .56" Orng CA RHO .59 

mix- deduct 10% 

mix- deduct 15% 

143724 2.93 1874101(8) .32 

11137601 .59 04741Cm(14) .32 

1438061 

14380-801 

1.29 
.95 

0474101 
017478 

.35 

.79 

1113816 1.75 047476 .71 

162824 1.75 017480i .35 

18385K .45 111131011 2.80 
9E5318 2.90 11414148 1.59 

6E5401 2.90 18145601 1.29 
NE5460 1.09 LM1458CN .59 

NE5504 
11455501 

.75 

.39 

1114964 
0118008 

.89 

2.48 
NE5564 .85 8L62208 .89 

1.45609 2.95 2182209 .89 

045616 2.95 C03046 1.19 

015656 1.19 CA3081 1.49 

1656577 1.39 23082 1.45 

015668 1.39 20390011 .49 

1666601 1.19 147524 .79 

L956701 1.29 LM7525 .79 

0115678 1.49 80388 4.59 

L17030 .59 7545104 .35 

1870301 

047094 

.39 

.25 

7545201 
75453C6 

.35 

.35 

147096 .29 75454CN .35 

147106 .59 754918 .71 

017118 .39 754926 .85 

147238 .55 

147238 
167336 

.52 

.79 

L141399 .99 

JUMBO LED White- red light 

14/$1.00 150/$10.00 

741500 $.18 741554 $.18 74L5157 5.44 7415251 5.66 
741501 .18 741355 .18 7413158 .53 7413253 .66 

744502 .18 741574 .26 7415160 .63 7413256 .83 

741503 .18 741383 .60 7415161 .63 7115257 .44 

74L504 .20 74L585 .71 7415162 .63 1415258 .66 

741505 .20 741586 .30 7415163 .63 7415259 .83 

741508 .18 741.590 .42 7415165 .86 74L5260 .18 

741309 .18 741592 .43 7415168 .84 7415266 .29 

741310 .18 741593 .43 7415169 .84 7413279 .31 

741511 .18 74L5% .74 7415110 1.27 7415283 71 

741513 .31 7415109 .26 7415173 .51 7415290 .56 

741514 .48 7415112 .26 7415174 .51 7415293 .63 

741515 .18 7415113 .26 7415175 .51 7413295 .89 

74/520 .18 7413114 .26 7415181 2.17 7415298 .89 

741521 .18 7415122 .33 7415190 .96 7415365 .36 

741522 .18 7415123 .63 7415191 .81 7415366 .36 

749.326 .21 7415125 .36 7415192 .64 7115367 .36 

741527 .18 141.5126 .36 7415193 .64 7415368 .36 

741528 .20 7415132 .59 7413194 .66 7415378 .69 

741530 .18 7415133 .18 7415195 .64 7413390 .96 

741532 .18 7415136 .28 7415196 .76 7415393 .96 

741533 .21 7415138 .51 7415197 .76 7415395 .96 

741537 .21 7415139 .59 7415240 1.39 7415490 1.78 

741538 .21 7415151 .44 7413241 1.39 7415670 1.89 

741540 .20 7415153 .44 7415242 1.32 
741542 .60 7415155 .76 7415243 1.32 
741651 .18 7416156 .76 741_6244 1.39 

IC SOCKETS 

Low Profile Solder Tail 

8 pin $.16 24 pin 
14 pin .19 28 pin 
16 pin .21 40 pin 
18 pin .28 

8.36 
.44 

.61 

Wire Wrap 
8 pin 
14 pin 
16 pin 

.45 

.49 

.55 

MAN 6650 1 -1/2 Dig .56" Orng CC RHD .59 

MAN 6710 2 Dig .56" Red CA RHD .69 

MAN 6730 1 -1/2 Dig .56" Red CA ROD .59 

MAN 6740 2 Dig .56" Red CA RHD .69 

MAN 6750 1 -1/2 Dig .56" Red CC RHD .59 

DL 33B 3 Dig .171' Red CC 719- 
DL 338 2 Dig .17" Red CC .49 

NSN 33 3 Dig .17" Red CC .39 

HP 5082 4 Dig .11" Mag. RHD .39 

HP 5082 5 Dig .11" Mag. RHD .49 

SP425 -09 9 Dig Gas Discharge .69 

Calc Disp 9 MAN 3s on board Red .79 

TI 434 9 Dig Red .49 

2510 

2511 

2518 

2522 

X15016 

SL -5 -4025 

Dual 50 bit 
Shift Reg. .95 

Dual 100 bit 
Shift Reg. .95 
Hex 32 bit 
Shift Reg. 1.25 

Dual 132 bit 

Shift Reg. .95 

500/512 bit 
Shift Reg. .95 

Quad 25 bit 
Shift Reo. .59 

CERAMIC DISC CAPACITORS - 50V 

1pf 22pf 56pf 120pt 270pf 820pf .022uf 

5pf 27pf 68pf 150pf 390pf .001uf .030uf 

7pf 33pí 82pf 180pf 470pf .0047uf .050uf 
lOpf 47pf 1008f 220pf 600pf .01uf 

10 /.0500 
1 -10 per value 5.7068 5.1568 
10-100 .0568 .10e. 
100- .0468 .0868 

BEZELS - with red filters 

140 -2 cut -out 1.125" x 2.375" 

max .062" panel thickness $1.75 
140 -4 cut -out 1.160" x 4.375" 

max .125" panel thickness $2.75 

CAPACITOR KIT - ceramic disc 

50V, 24 values, 10 capacitors each 

1pf 33pf 82pf 220pf 820pf .022uf 

Spf 47pf 100pf 270pf .001uf .030uf 

lOpf 56pf 150pf 4709f .0047uf .050uf 

22pf 68pf 180pf 600pf .01uf luf 

capacitors only...$11.95 

SIMBOARD - BREADBOARD KIT 

Solderless breadboard section has 

94 breadboard strips of 5 sockets 
each. 2 hus strips of 40 sockets 
each. Component bracket for switches 
lamps etc., accepts leads .01" to 

.035" diameter. $11.95 ea 

Carbon Film + 5% 1/4 w or 1/2 v 

15 ea. of 12 values: 

100, 220, 470, 1K, 1.5K, 3.3K 

4.7K 6.8K, 10K, 33K. 100K. 1M. 

$5.45 

Carbon Film + 5% 1 /4w or 1 /2w 
Usage Evaluated Assortment 
5 to 20 ea of 44 values. 

$12.95 
Supplied in 15 Drawer 60 Comp. 
Cabinet. $22.95 + $2.00 Sh. 

íM5316 Clock Chip 
X15370 Clock Chip 
11453754A Clock Chip 
CT7001 Clock Chip 

2513 caps) Char. Gen. 

2513 L.L.) Char. Gen. 

MM1101 256 bit RAM 
881103 1K RAM 

185261 1K RAM 
M45262 1K RAM 

F93410 256 bit RAM 

.95 

3.95 
2.95 

4.95 

3.95 
3'.95 

.65 

.75 

.55 

.95 

.95 

Silicon SW diode assorted 400 nw 8.05e 

184148 (18914) Silicon diode 400 m4 .10 

183064 Silicon SW diode 400 now .10 

1N4006 Silicon rect. diode 6009 4O0lw .10 

Zener diode 400 m4 - 2.4V, 3.6V, 5.1V, 

6.55, 6.8V, 10V. 12V, 14.5, 15V, 120V .15 

Germanium diode 400 mw .08 

TANTALUM CAPACITORS - solid dipped 

.1u /358 $.20 6.8/6 8.25 15/50 8.40 

.22/35 .20 6.8/16 .25 22/16 .40 

.33/35 .20 6.8/50 .30 33/10 .50 

1/35 .20 10/16 .30 47/6 .50 

2.2/20 .25 10/25 .35 47/25 .55 

2.2/35 .25 10/50 .35 56/6 .65 

3.3/35 .25 15/10 .35 100/20 1.25 
4.7/16 .25 15/20 .35 

CLOCK KIT - Mark I 

6 digit clock kit with one PC 

board. Accommodates 885314 
clock chip and 6 FND 359 displays 
contains all components except 

transformer. Includes 3 switches. 

Board has terminals for remote 

displays. $10.95 

261132 PNP Gen Purp. Alnpl TO -5 S .69 

282218A NPN Low Power Trans TO -5 .69 

2N22224 NPN Low Power Trans TO -18 .29 

262223 NPN Low Power Trans. TO -5 .69 

282369 NPN Low Power Trans T0-5 .29 

282904 PNP Low Power Trans T0 -5 .49 

2N29054 PNP Low Power Trans T0 -5 .76 

2N3227 NPN Low Power Trans TO -18 .69 

263904 NPN Low Power Trans T0 -92 .17 

2N3906 PNP Low Power Trans T0 -92 .17 

SCA 13572 NPN Pwr Trans - 200V TO -5 1.75 

METAL FILM RESISTORS 
+ 1 %, 1 /4w, + 50 PPM/0C DUa1IIY RIY&IIr 

Standard Decide Values 10.5 - 464K 

Qty. Ea. Min 10 /value Min 100 /value 

1 -99 8.20 $.15 
100 -999 .20 .10 89.00 /100 

1000- 8.00/100 

Carbon Film Fesistors + 5% 1 /4w, 1 /2w 

Qty. Ea. Min 10 /value Min 100 /value 
1 -99 $.10 8.05 
100 -999 .10 .04 

1000- 
53.00 /100 

2.50/100 

REGULATED POWER SUPPLY 

Plus 6 minus 5V, 12V and 15V. 

Uses 3 LM340T and 3 LM320T 

regulators. 115V/29V CT transformer 
plus PC board capacitors 6 diodes. 

All parts. schematic, instructions 

PS -29 $12:95.+ $1.00 Shppng. 

TANTALUM CAPACITOR KIT 

solid dipped. 12 values. 5 each 

.luf /35V 2.2/35 10/25 33/10 

.33/35 4.7/16 15/20 47/25 

1/35 6.8/16 22/16 56/6 
capacitors only $14.95 

ELECTRONIC BUZZER 

W J1' 

Miniature, Solid State 

6V 15ma (4 -9V oper.) $1.29 ea. 

12V 15ma (B -20V oper.) $1.29 ea. 

TRIMPOT - Single Turn 

Mepco - Cermet 8014 
.5w, + 100 PPM / °C + 20% 

500 ofim, 2K, 10K, 2-4K, 50K, 

100K, 500K, 1M. 

1 -9 10 -99 100 -999 1000- N' 

$.75ea .69 .63 .57 

I C BREADBOARD 

PRECISION RESISTOR PACKAGE Silver plated copper circuits 

Metal Film + 1% 1/4 watt holds 5 - 16 pin DIP IC's and 

Starter Kit-- 2ea. 60 values 
interconnection holes. $1.00 

120 Resistors 10.5 ohm - 464K 
814.95 

VECTOR BOARD - Phenolic 

169P44 -062 (.1 "spacing .42" dia.) 
4 -1/4" x 4 -1/2" x .0625 ".:.$1.15 ea. 

AMMEMMEMMEMMEMEMMIW 

UNIVERSAL BREADBOARD 

Silver placed copper circuits 
fits any IC and related 

components. 2 triple rows of 
27 holes for DIP. 3- 3/16'x5 -1/16" 

$1.00 

TRIMPOT - '1.5 turn 

Bourns - Cermet 3299W 

PC Mount, vert. adj. 

2K, 10K, 20K 

1 -9 10 -999 100 - 

$1.65e 1.50 1.35 

COMPLETE SATISFACTION GUARANTEED. SHIPMENT TO US AND CANADA PREPAID 

UNLESS INDICATED OTHERWISE. OTHER COUNTRIES ADO 10% - EXCESS REFUNDED. 

ORDERS SHIPPED IN 3 WORKING DAYS FROM RECEIPT. MINIMUM ORDER $10.00 

CALIFORNIA RESIDENTS ADD SALES TAX. MINIMUM COD OR CHARGE ORDER $15.00 

INTERNATIONAL ELECTRONICS UNLIMITED 
VILLAGE SQUARE. P.0. BOX 448, CARMIL VALLEY, CA 83824 USA 

TELEPHONE 411 401.3171 
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ORDERING INFORMATION 
Orders under $25 and COD's, add $2 
All others, shipped Ppd in U.S. via UPS 
For Blue Label (Air) or 1st Class, add $1 
We accept Visa & Master Charge 
Most orders shipped same day 

Dealer Inquiries Invited J 

NE ' 
FRE,, 

WE HAVE ONE 
AMP TEN POLE SWITCHES.. SEND AN ORDER FOR 
MENTION THIS TADUANDDYOU GET SFREEGSHIPPING 

QUALITY 

SWITCH.. (prepaid and U.S. orders only) 

AMP 
tea 
pole , 

# :.: I 
4S' -.)..- :.ß.:g.,4 : 

AND 

ROC 

$15 OR MORE - 

NE AMPS DIP SWITCH 

BISTABLE RELAY 
SPDT 6VDC 200 047 COILS S 95 
1 AMP 20 WATT DC CONTACTS 

LONG LIFE (1 X 109) OPER. ea. 
HIGH SPEED (500 HZ) 

HERMETICALLY SEALED 57103/EX3/4" 

I 

j 

- 

600MF 
360V 

PHOTO 
FLASH 

,9O U. 
10 $ 7.50 

100-$65 

14 PIN GOLD PLATED 
WIRE WRAP SOCKETS 
THREE LEVEL 

351/ each SUPER 

25 for $7.50 SAVER 

Roo for $25. 

SUPER 
VARO SEMICONDUCTOR 

SAVER C > EPDXY BRIDGE RECTIFIERS 

4 10 AMP 50V V1048 

.90 ea. 10 for $7.50 100 -$65 

PULSE TRANSFORMER 1/1 toid FOR TRIALS and SCR's ll 
DIAC (trigger diode/ 

25° 10for $2 re P`,' 

SPECIALS 
7402 quad nor gate $ 14 

7430 eight in NAND gate ... .14 

7440 dual 4 input buffer .. 14 

74H20 input 
20 

7450 and /or gate 16 

7475 quad latch 42 

74L98 4 bit select /storage 1 00 

74107 dual JK FF 30 

74178 (8270) shift regist. 30 

LU321dualJK FF (utilogic) 25 
DM8836 (SP380) bus receiver 95 

2504T 1024 bit dyn SR 80 
004025 CMOS gate 19 
04011 CMOS gate 10 g 

M 4015 TTL quad latch .... 1.00/ 

ABM -1 (MFC6070) 1W audio .40 
í4386 lo V audio amp 1.00 P 
1N3810 15A 200 stud rect. .75 

1N5235 6.4V .005% ref. .45 

16VZ Motorola 16V 1W Zener .15 
1N4728 3,3V 1W 5% zener .15 

Signal diodes Si or Ge 40/2.00 

40327 TO 39 NPN 300V LA 5W .35 

TIP31A (HN) NPN 60V 3A 401V .35 

f706BPC fairchild 5W audio 
amplifier w/heat sink 
14 pin DIP w /staggered 

1.25 

uÁ776 programmable op /amp 1.00 

75451 dual peripheral driver.30 

S270 functional sub for 7400 

quad 2 in NAND gate .10 

747 dual 741 op amp. 50 

Carbon film R 1 /4W 5% 100/1 49 

(specify single value only) 

2N4304 N channel PET HEP 802 .25 

Complementary 10A TO -220 
pwr. transistors 2N6101 
G G.E.D45H8 (75 -50W) pair 1.25 

Complementary Darlington 
TO -220 60V SA 7014 MJE1100 
MJE1091 pair 1.7. 

RCA 40314 `v 

250V - 2A NPN TO66 
pOWER TRANSISTOR MOUNTED ON A 

SAfl ORY A55EMBLREn4RFATFSINK - // 
$ .75 ea. 10 for $ 6 

- 1 

ultra sensitive relay 
Single Tole normally 
open 

iabllo ro sí- 
with ./,Loot ohx coil _ with 9 wit pull -in 
(that's less than 3 

/ A TTL gate 
will drive man1. of 

" 
these. 

A 
D wffer 

4' this 
directly actuate 

MM. uNamsm, but I was 

W 
soy 

earnia 
they rape fraa 1a-1. 

u+ 
oo available 

ELEC -TROL 12 vdc 
Y REED RELAY 40 n 

.,' n, 74 4011 
, - r1 st t dpst 

"---1.1"-----10( n0. 
PICTURE IS APPROXIMATION, RELAY HAS 

FOUR PINS ON ONE END AND TWO ON OTHER, 
PINS ARE SPACED .1" X I ". 1/2A CONTACTS. 

790 ea. 10 - $ 6 
9RUMFIELD N 

th0 7,e.:9. 
:; 

ewer. I & O 
',mM 

51.60 ea. 

!WEN 
I * 

i 

_} 0 PTO 

s l 
ISOIITal 

FAIa`IILS ICBM 
iv.. tom.ss 

z^' : ° N'r, 

DIP TRIMMER . 12 TURN Wnw1,A .4. DALE 

$.50 Mt $ 

%EWATT 
10 ea 

434 

RESISTORS 
395. I84. 39Y,681., Ilk 

689. 2454.5nercenl tel. 

$O Hi $4 

TOLL -FREE TELEPHONE SERVICE 
24 HOURS A DAY ' 7 DAYS A 

'° $15 minimum 
order to order I,; Phone 

DIAL: 800 423 2355 EXT 307 ir Any Tome Day or Night (C./,fe,r Revdenu P.m Dial 800-23221751 

PHONE ORDERS CAN ONLY BE CHARGED TO MASTER CHARGE OR V ISA/BANKAMERICARD 

PO BOX 41778 Orders shipped same day - $5 minimum 

post or UPS on orders more than 

orders $1.50 shipping fee. Foreign 

Sacramento, Ca. be paid in U.S. fundsincluding sufficient 
$10 minimum on BAC d MC orders, 

916 1342161 95841 added. Open accounts accepted from 

4611 MYRTLE AVE 
agencies, schools, and Stock exchange 
($25 minimum -FOB Sacramento) 

I3RBYLDfl 
ELECTROf1ICS 

WEEK 

¡ 

- we pay 

$15, smaller 
orders must 

post. 
shipping will be 

government 
listed firms 

BANKAMERICARO 

CIRCLE 19 ON FREE INFORMATION CARD 

IGISEGRflTE 
ELETFDH[3 

540 Weddell Drive, #4, Sunnyvale, CA 94086 (408)734 -8470 

CMOS 
4000 
4001 
4002 
4007 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4022 
4023 
4024 
4025 
4027 
4028 
4029 
4030 
4035 
4040 
4041 
4042 
4044 
4049 
4051 
4066 
4068 
4069 
4075 
4082 
74C00 
74CO2 
74004 

.15 

.20 

.20 

.20 

.36 

.20 

.20 

.35 
b0 
.80 
.35 
.92 
.92 
.20 

1.00 
.83 
.21 
75 

.20 
.34 
.79 

1.00 
.20 
.95 

1.00 
1.00 

.7o 

.60 

.35 
1.10 

.70 
AO 
.40 
.20 
.23 
.25 
.45 
.32 

74C08 .65 7427 
74C10 .25 7430 
74C14 1.75 7432 
74C20 .26 7437 
74C30 .26 7440 
74C32 .30 7442 
74C42 1.40 7445 
74C48 2.75 7446 
74C73 1.25 7448 
74C74 .75 7450 
74C86 1.00 7451 
74C90 1.10 7453 
74193 1.25 7454 
74C151 2.75 7460 
74C154 3.00 7472 
74C157 2.10 7473 
74C160 1.40 7474 
74C162 1.70 7475 
74C164 1.75 7476 
74C165 1.75 7483 
74C174 1.50 7485 
74C902 .85 7486 
74C904 .85 7489 
74C905 3.00 7492 
74C914 1.95 7493 

7495 
TTL 7496 

74121 
74122 
74123 
74126 
74132 
74141 

7400 .16 
7401 .17 
7403 .17 
7404 .19 
7406 .40 
7407 .40 
7409 .25 
7410 .18 
7413 .78 
7414 .68 
7417 .38 
7420 .18 
7421 .35 

.35 

.15 

.30 

.44 

.18 
1.00 

.70 

.70 

.70 

.25 

.25 

.25 

.35 

.22 

.40 

.40 

.40 

.55 

.45 
1.05 
1.10 

.43 
2.00 

.75 

.65 

.78 
95 
.35 
.49 
.65 
.85 

1.25 
1.15 

74145 1.10 
741481.1.20 
74150 .90 
74153 1.10 
74154 1.25 
74155 .75 
74157 1.00 

74161 1.00 
74163 1.30 
74164 1.45 
74165 1.35 
74166 1.20 
74173 1.70 
74175 1.05 
74177 .90 
74182 .95 
74191 1.20 
74192 1.45 
74193 1.35 
74195 1.00 
74196 1.10 
74197 1.10 
74199 2.25 
74367 .90 

Interface 
0025 3.50 
0026 1.75 
8640 1.25 

8641 2.75 

8806 3.00 
8819 
8820 5.00 
8830 4.90 
8833 2.45 
8835 2.45 
8836 1.25 
8837 2.45 
8838 2.45 
8859 1.50 
8865 1.50 
8866 1.50 
8867 1.85 
8869 1.75 
8879 2.25 
8880 2.75 
8884 2.45 

8973 2.95 
8974 2.95 
8976 2.95 
75107 3.25 
75450 1.00 
75451 .80 
75452 .80 
75453 .80 

75491 1.25 

75492 1.40 

75494 1.50 

Peripheral 
8212 3.50 
8214 8.50 
8216 3.75 
8224 4.75 

8228 9.90 
8251 11.50 
8255 10.50 
2513 9.50 
2516 9.50 
1013 6.50 

8000 TTL 
8720 3.25 
8797 1.75 
8092 .95 
8094 .60 
8095 .80 
8096 .90 
8098 .90 
8121 2.25 
8136 3.25 
8220 3.25 
8231 2.25 
8242 1.75 
8250 1.75 
8260 2.25 
8281 1.00 

8334 4.00 
8553 6.50 
8556 3.25 
8599 3.25 

LINEAR 
301N .35 
307N .35 
308H 1.00 
309K 1.25 
309H 1.00 
318H 1.50 
320H-5 .88 
3207.5 1.25 
3201.12 1.25 
324N 1.75 
3407.5 1.25 
340T-12 1.25 
340T-15 1.25 
340T-24 1.25 
387N 1.25 
388N 1.15 
555N .35 
55614 .85 
558N 2.80 
561N 5.00 
566N 1.70 
567N 1.65 
709N .3C 
741H .25 
3035 2.41 
3401 1.25 

74LSxx 
741.500 .25 

through 

741_5670 3.95 

e For more 741Sxx, refer to our ad /f what you need is not listed, ask for it. 
in the June issue of this magazine. Send self-addressed stamped envelope. 

SPECIAL - - 21 L02 /450ns (1.50 /10up; 135/50up; 1.25 /IOOup) 

i 3 Digit A/D LD130 $5.50 
MM5865 Universal Timer $7.50 

Minimum order $5.00 US currency. Check or money order only. Add 5% to cover shipping and 
handling charges. Calif, residents add 6% sales lex. Sanre Clara County residents add 6.5% sales tax. 

CIRCLE 44 ON FREE INFORMATION CARD 

SOCKET SALE 
WIRE WRAP SOCKETS 
14 Pin Wire Wrap .30 .27/400 
16 Pin Wire Wrap .32 .29/350 

EDGE CARD CONNECTORS 
44 Pin ST Edge Card Connector 1.75 1.50/10 

100 Pin ST Edge Card Connector 3.50 3.00/10 
100 Pin WW Edge Card Connector 3.50 3.00/10 

All Sockets & Connectors Include Gold. 

SOLDERLESS 
BREADBOARDS 
SK 10 $16.50 
INCLUDING: 
Over 100 pieces of precut wire 
in assorted lengths - free! 
Choose 1 color: Red, Black, Blue, 
Yellow, Green, White, Orange 
Or Assortment. 

2.2" x 6.5" 

PAGE DIGITAL 
ELECTRONICS 

135 E. Chestnut Street 4A 
Monrovia, California 91016 

L Phone (213) 357 -5005 

CIRCLE 20 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


DIGI-KEY 
CORPORATION 

Quality Electronic Components 

TOLL 
FREE 

DON'T FORGET OUR 
DISCOUNTS WHEN COMPARING PRICES 

1 ' 

74C00 
rue 1 /4L50 
/401 21 745501 
7402 .21 741502 
1403 .21 7433 
704 .21 741504 
7405 .21 741505 

7406 .25 741514 
7407 .25 741309 
7406 .21 741310 

7410 :g21j 

741511 

7111 .2 74012 
7412 21 

741513 

O js 741514 
14 7,45, 5 
1414 
7416 .25 7N50 
7417 .25 j6452 
iá1 :SS 

74/S26 

7423 
7425 .35 

741%3 3 .3.! 740076 '.70 
74% 2 1400 3 74211011 2.90 
7121 33 741559 7423514 1.90 
7429 

É 
i 731546 2.90 

70153 1M 
74W! 3A i4c6a1 1:1 

7433 .30 74130 ]6 701614 138 
7437 .25 1432 .67 140624 1.1$ 
74341 .25 741547 .0 ]41661 1.14 
7439 .50 J41318 .77 140644 1.10 
740 .21 741551 .3 740694 1.10 
7442 .S 711951 .3 740131 130 
7445 .A 711555 14 740741 1.16 
7446 .10 711573 31 740734 1.16 
7447 .ro 7494 .39 74C136 138 
7449 .70 74194 39 7409314 134 

19 7450 .21 145 SI 30 994 1.10 
7451 .21 74196 .39 74CQ14 1.90 
7453 .21 741576 A e00511 A 
1451 .21 71130 
7460 
7470 

:300 
%í1á16 

413 .59 741590 
iQ471 .0 41 
'/á6 :>2 

141596 

7400 .ro 7415107 
703 .70 7415109 

13N6 .26 40113 
)489 2.19 7415114 
740 .N 741915123 
0491 .)O 7411126 
7493 .44 7445159 
103 .44 7413136 

7494 .70 7113139 

r 4 
:71 'g 

24107 30 14a1í9 
7415155 

7.109 33 3ß 
741161.26 

)4 
36 

74121 .35 
7101 

5 
7412 N 740191 .7 

7412 bl 
710191 .75 010 

l412 .0 74010 1.D2 4020 

741% .0 740161 1M 4021 

)41% 74010 1.02 4022 

14159 70 
7415164 1M 24 40 

74111 AB 7N510 1.11 4024 
748169 1.14 902 

]4147 1.63 713110 1.]3 016 
1.32 135 1U11 

741501.6 7415179 ibe OM 
I40175 94 

4929 

J415] 8 1115181 

?1:17(73" 941511.14 
5 

71LS10 
7155 A 715132 19 w3 

15 
71156 Á 
74160 7U 
74160 0 
74161 0 
7410 919 

74161 366 

74164 .9 
74165 1.15 
74166 13 
741ro 2.64 

174171 .9 
:74175 .93 141I9 
7417 14LVe .fl pn 
Ml66 

76 

4 n 
74110 
7419 2.15 743291 .75 075 :23 
74159 .14 741529 .75 4141 73 
71164 2.15 111SA0 .34 00 2 
74185 2.10 740261 2.0 1559 T 
741%3501415%6 .39 4510 I.N 741912 MR- 

CIR 

151 4511 Ins 
M11 LD A' 404 230 

.2%6 

77404 Ñ 
.25 

.% 74011 .27 

.% 74063 .25 

.29 7013 .25 
:2d I4044 .90 
.29 740111 25 

i4C11 
_29 É 

1 
4 

Á1fÉ 1.211 
üTM .56 

71031 72 
U3514 .10 

74041 :a i5%LI 

740334 12 4.313741 36 

7405N 1.36 U1M74 M 
70341 -0 q 

vU 

75452 .61 
15153 A1 
)5451 AI 
75491 31 

Ì55492 43 1m 
75494 1.19 

.a 

1g 

.74 

% 

37 
.57 

:se 

8007614 .48 
7400111 .44 
7409028 .48 
740091 1.76 
7429266 710 

.% 10pp a A 001 23 % 4002 73 
4006 123 

% 4007 73 
.ß 008 .70 

A 
.n 
.73 
.75 
.75 

.i5 

41Óni° ñ 
4012 .23 
4013 10 
4014 96 
015 96 
4016 .40 
017 165 

lbs 
73 

1.14 

31 

66 

1>b 
.0 
80 

1..11 

.79 

350 
1.14 

.19 

ó 
ro 

1.86 

0 
1.26 

: 
7 

17 
ise 

745193 lbs 400 
140194 .1111 

p11 
10195 .46 IDO 
7415196 % 013 
705197 916 909 
743191 36 IuM 
741930 1.90 lolo 

70241 1.90 IDID 

7415242 1.70 09 
710213 1.70 
7415244 ,70 
7413247 ' .79 4e0 

741% 0 
74194 02 
74195 38 

741741 

% 31 
13 m 

141141.49 
141% 1.49 

125 1bV 
1479 55 
7098 .94 
76365 .67 

74366 . 67 
]4367 67 

71L570 .45 4515 230 

0795 1.12 
1516 173 

740296 139 4510 1.11 
150 N 

74IS366 .w 1m 1 

71153e6 67 11yg4 
3be6 

14I5361 :61 I806 I 8093 40 
1115104 .39 1095 b 
7415395 134 095 .67 
7433 2.34 096 .67 
81135 17 

096 Á 
911597 n 75150 38 

9 75451 AI 

75 

301111 0 
11A31T 330 
12471760 1.10 
1243101 270 
lAV]OW.s 130 
13572054 130 
1M3106419 130 
3020609 130 
L6320W-12130 
U.63208&-15130 
343210.1I130 
4163201311130 
10432504-24130 
1.1.13236 730 
3.32414 .72 

2 
1043264 230 
1043174 2.70 
1242191 1.15 
14301-5 175 
1043074 173 
126110111 1.25 
1013101-10 IX 
161301.12 133 
34207.15 175 
36343-19 1.2 
(943191.3 175 
I3111P.5 .98 
16011P4 .96 
(Aa1PA .9 
L24i11 P.10 .9 

1314114-17 .98 
1M311P-IS .9 
L14341P.11 .96 
151111-04 9 
124331 1:60 

1631911 1.66 

06;óé 2111 

13131011 31 
1141031 .94 
5010111 1.70 
15018194 430 
1018301 1.30 
MINN 2.0 
161211111 175 
11/29076 150 
10091711 30 
1.3301196 S30 
1001014 36 
(L3900M b 
14190511 1.40 
16390904 .69 
1109118 1.50 
1411569 1.00 
131439 53 
AIC11968 

13361 
3343 
110559 

1aS5Ñ 24.84 0 

76.5605 230 R 
145616 250 
NL567I 230 
495654 I75 
NF5665 I P 
805672 1i 
37090 .N 
W710CV N 
04.7112.4 33 

Ñ 
U670G ]0 
I3A//1CV 4 
U671.37050.1 1060.1 

1.25 

1147101110.1 1.25 
0418130 1.f5 
06781206 175 
067/1503 175 
137111101 1.25 
33240.1 IM 
Ú :p 
067I131AQ .40 
37811140 A0 
0671(1210 .0 
114251562 .40 
U4181154Q .0 
U6161.34A¢ .40 
31W501 1.70 
133060.1 120 
U4790603 1.70 
UA79903 1.70 
1.147912131 1.70 
24691503 1.70 
U131803 1.70 

4792413 170 

1 -800- 346 -5144 
MINNESOTA RESIDENTS 418481 -6674 

I.C.'S RESISTORS TRANSISTORS CAPACITORS DIODES I.C. SOCKETS L. PINS SWITCHES 

CLOCK MODULES OPTOELECTRONI o BREADBOADING 8 TESTING DEVICES DRAFTING SUPPLIES 

DATA BOOKS HEAT SINKS WIRE TOOLS... AND MORE ... WRITE FOR FREE CATALOG 

N% The "NIBBLER EE 

A MICRPCOMPUTER AT A MIICROPRICE 
FEATURES: ''.,1 - =/, . I 

' L...Inii 
-; j...7; 

.d 
. :/ 

f. _ --',...:...,7 
1is-' 

1018 NIBBLER is Digi -Keys new low cost perso001/ 
hobby Computer. Based an Notional Semiconductor's 
SC/M14.11 microprocessor. the NIBBLER indldes 
4K N1B( Basic in ROM and 2K of RAM. The 

NIBBLER requires S volts 66 SS amp providing 110 
bond serial AS01 I/O which is easily i1Hedrced 
with a CRT or Teletype. Md our low price of 
$149.92 is for on assembled ad tested system! 
501[222 /Nadwve manual included with NIBBLER 

available fa $5.00 

Assembled and Tested, yet orly S149.95 
Standard 4.5" by 6.5" card with 72 pin edge connector 
pattern 
All IC's are socketed for easy maintenance 
Memory expandable to 28K 
110 Baud Serial IRO 

It Speaks Basic Beautifully 
4K NIBL Basic in ROM and 2K of RAM 
Easily Interfaced with CRT or Teletype 

CATALOG NUMBER NIB1'ND $149.95 
(tot diaantdlel 

SOFTWARE/HARDWARE MANUAL MAN1 -ND $5.00 
(not disaunta le/ 

I li 1 Bishop Graphics ® . 
lnn94ll1 .,...a.-..a,. ,us »e12.50I1l[i1.:.,. 

r)K 
57.95 

STRIPS - WRAPS - UNWRAPS 

PANA 
Coll or Write for 

the DIgI.Key Catalog 
for Panaylw falls 

111ÌER'0AIA13 9526 NAT. SPA 90IÁ 1áóá 
CMOS 0A1Á 8ll 367 EDIT 555 P IUT. SEMI 90118 13.00 
POWER TRANSISTORS. 151 P OAT. AMI 90148 5300 
NEMORY DATA BK 5927 NAT SEW 90146 53.00 

214058 

/11511 DATA Nf, 11 ] 1 fUT. AMI 90151 51.00 

VOLTAGE REG TBR,(I7B P.IÚT. sat X144 1.04 
LIN. APPIIC. M. VOL. I. 432 P,71.61. SUM. 313 14.00 
511 .677110 a VOI. 2. 244 P, NAT. SEMI 90195 64.00 
41.1160 6460190161, 

APP 11047l6BR 7447 SUAI 9M028 
64.00 

W5910 
005930. n.0/C 10.0/ 
6751112A I6 1.55/10 17.0/C 10.0/ 
6792369A .. 16 1S5/10 13.60/C 10.0/ 
0657374 le 1.55/10 

033393 :. 
16 

SS5iiá 
6733394 16 1.55/10 13.0 
WS3335 I6 I.5S/ 
6753563 16 1.51/10 13.66/C 10.14/M 
6893565 16 1.55/10 110/C 10.0/M 
6P916N6 

li 
L51/10 1].66/C [3ó.90¡M 

WS3641 16 I.55I10 1166/C 10.0/M 
WSl64] 16 1.55/10 13.0/C 130.0/M 
20901. le 1.15/10 11.66/C 136.0/M 
20906 S0 1.55/10 13.66/C 130.00/04 
2144111 .55/10 13.0/C 130.0/M 
244126 16 

6 1 

155/10 13.0/C 130.0/M 
204401 16 1.55/10 13.0/C 130.0/46 
24603 16 155110 1].0/C 10.0/46 
264410 16 135/ 
215003 16 1.55/ 
25036190 

2355 R 9.20/10 ü.0/C C. 
W3102 36 3.35/10 30.0/C 30.0/01 
445457 4 4.50/10 41.00/C 400.00/04 
03AI3 25 7.60/10 24.0/C 730.00/M 

W 9 0 92.011 800 

SILICON TRANSISTORS 

s OWERACE 1 

$124.96 P 
923101 .484.96 

ERACE 10 
02 $114.95 

POMB0 -144 fast. selM4ss sawn á84i+9 and Ostinn. AO m6141s .ill accept 94 DIP 40n-pen TO-5's ad dixtws 
Ned 

5436 l amp 
.032- 
aaw supply, ad POW96CT10103 hm a 64 d SVO2 750 mo p.m uwly, 

supply. 
5954 pp11,1 I5VDC 2' 5p mmaapO.v 

ad a find .15VDC paw supply at 250 mo. 

5'0 CARBON FILM RESISTORS SAMS BOOKS 

.70 S.. Our Catalog 
1.15 7o, Ma r 
2.64 

lomend Tool 
ELECTROLYTIC CAPACITORS 

1ewY 400411141 

1.1.1.1601.0 1 7 4bK 
0054164.0054164.1.C.. 

á mié i/ Mñú 
M1mii 251YL. GILL S0 t ;m/p 

77.6 

14i[ 1.0 M1'YiCI.r 
M1W.W.I.c3.s. 

IWO 100 1"514.tMptCSW 
70. 4`..40i--s.6. 
466. 

nmor 72 
M0..3"^ .. Sobo i ml M1.`°l s..6°i m w 0 

16. 
1 II 

MI: .c 
I x 10 In.O/c 

MOLEX LC. SOL,KE I PITNS 

B5 /C 6.20 /M 16.20 /Sw 775.00/500 

MICROPROCESSORS 
8143 88O 6U WC CYCLE 
8112 69DII0600 
5916 a-DM016M1 

8'Q16 19 16.0 
051 CO101610.706111O36 510. 

1704 2R90ie11 
7700 39831450M& 
2102344 11(1061 064354501I36 IRM 
Y/8&5305067CN 59.95 M001001.25 MIt2016000E 594.% 

' 7 WATT ZENER DIODES SILICON DIO015 

5 120110 1300/C 

1082264 3.79 115242 1 W 
11622193.6V 102402 IN 
116128 3.99 116242 116 
1115229 4.3V 107454 I5V 
1652304 4.7V 1152466 166 
INSa]1B 5.I0 1652118 17V 
INS7r2B 5.6V 113460 186 
1115239 6.3 1162491 1 W 
110230 676 1162511 10V 
1X52546.89 1162518 220 
1023661.SV 1152518 NV 
1N5237BB.W 102338 25V 
165t366B.1V 102546 2W 
165233 1652554 %V 
165243 i í65756e 30V 

52416 145257e JlV 

111001 .64/10 5.50/ 
11002 66/10 1.0/C 
9003 .66/10 5.0/C 
1M0D1 .10/10 5.95/C 
61005 .42/10 7.05/C 
141006 90/10 7.75/C 
41007 .99/10 3.0/C 

164144 .0/107.0/C 

SLIDE SWITCHES 
SPA 15 Its11010.00/ 
913 .19 1.70110 1].00/ 
5107 13 114 /10 19.00/ 

FREE CATALOG 
841-NE5 MEAN50U4f17 PRODUCTS 

Y6198 RAMA WIN AIM WAM 
08 .65/10 5.41/C .11 90110 2651c i4,74.5,01/ 
04 .65/10 5A1/C .11 .90/10 1.46/C 

2.2/53 .66110 5.11/C .17 .0I10 1.0/ 
7.3/50V... 

S84' 

.65/10 SAI/C .121.00/m UI/ 
1.7/359.. .45/10 5.11/C .IT .95/l0 291/ 
1.7/509.. 04 .66/10 .75/0 .121.0/l0 4.31/C 
10/16V. .04 .65/10 .Il/C .11 .90/10 7.65/C 
10/759.. 00 .70/10 5.66/C .I2 1.20/l0 4.3 
10/359. 09 .10/10 .12/ .13 110/10 4.941/C /C 
10/53.. 10 .75/10 34/C .14 1.15/l0 9.36/C 
3/I60 04 070/10 0 

2.66N//C c 1 

2 11..00//110 

0 
4.31/C 
8.74/C 

11 11.0/10 4.a /C .1 

31/166_ 09 .15210 6.0/C .171.0/10 4.a/C 
32/2SV... 10 .nn0 130/C .1/1.1sn0 936rc 
59/rn... .13 1.14/10 ü/C .17 135/1 

.19 132/ v /sá 2o 
41n 
41 /1 

1 /rn64. 
2 

47/356. 1 

Ì0 /lw 
0/1415 

11oo /255 
114 /35 
300/3]3 
220/100 
20 /160 151.16%íC 0. %C ]0135 
20/253 21 Inno 1 .33/0 79 2.]5 

20 /rn 25 2.0110 1 . %IC .36 2T 
20 /S0V 29 gas /10 19.96/C .0 
330/65 341.17/10 9.50 /C %1.13 /101]71 /C 
130ná 151.16/10 9.0 /C .211.64/10153/C 
330/165 21 1.66/10 I .14 /C .31 2.45/10 2.70/C 
30/254 2 1.66110 1 .T /C 34 3.9/10 %.]4 /C 
320/m 2 2.66//0 %392 43 3.13/10 31.04/C 
330/53 N 1.0110 75.75/[ JA 1.61/10 44.45 /C 
475/67 15 1.21/10 1 . 

470/13 21 Inno 1 .55 /C 31 2.45110 2.0 /C 
470/169 2 1.61/30 1 .39 /C .33 266 /10 29.59/C 
Oro /254 .M /C .13 3.13/10 ]1.46 /C 
175/359 41 3.27110 0. %/C .17 

:02136129 
34 )3 3 21.0 /101.50 /C .75 

1000/13 241.%/101.43/C 3e 
1001160 29 2.35/10 1 .96/C ü 3.13/10 31.66/C 
100/255 331/10 24.1) /C .61 5.0 /10 50.1] /C 
3900/355 411/10 44.92 /C 75 6.0/10 5331 /C 
2200/66 2.04/10 2.44/C .43 3.13/10 3101 /C 
220/13 ].]]/10 922/0 .0 433/10 04.92 /C 
2204,160 N 1.30/10 1654,0 66 512 /10 501] /C 

LED DIGITS AND LAMPS 

CLOCK MODULES 
Prices Slashed 

Be and All Recognition 

Y0 

I 
154I11911 13064M.TNUmMAY -1G6 an- 
111619834/9 tss..a1 T..nl. s.M..1=bTd 
MIMIC 5" 34414160. Mr.. ..44767s6 -T.9S 
Y/M3CerM.34. ea* ts.nr.. 46.4 9.95 
MIND 17 M r, ar...1.1.+.. .. 661.66 15.95 
menu .N"1417x..M.N45aMrr 4L.4 9.95 
3414154 er..4A..nIw...atm.M. 146446 11.95 
Y1413 .64" e 74 x..0a 4w.. .. 4.11/ 9.95 

3 - 

1 tsd.... 

6664 11.95 

wwaW w°~wm IM. 64r á.1mO...v6. 110 60,7 
blogy.i. ..w16 se. 

uF1... w4* ̂w.aa.. 
nxnM4ioP 4y.éor.ml 

111.. 

O.w^c.. .wa.ro.... I. 
JMJ DIGITAL DISPLAY 

BE 

17 5,16 
ON AT DAP/ tea 

38 

58 t 

382 

14364 

E N 

KINIB03 METALIZED POLYESTER 

CAPACITORS 

® 
a09í .1,4 1.15110 

1777/ ION 17 164/10 11.50/C 
047/7371/ IS 175/10 10.00/C 

W 
10 33 1017/....]3 i HIG 

8080A 
CHIP 
SET 

8212, 8224 
End 8228 

PLUS SIXTEEN 

210214641 
_All FOR - 
44.95 
HARDWARE 

oi 
033/.0 17 10/10 

s% 

717,1100/ 2.13/10 17.25/C 
4710139 41 3 45 10 27 

2-561/4101y1 
2-561/250fW 
4-40 1/450816 65/ 
4-401/2SCREW 
6-321/4503 65 
6321/I5061 75 
3323/8SONW 90/ 
11:2,Z1 50113 99/ 

tLn s5/ 
4-401440 /VT s5/ 
4.323636 
6321143 MIT 
NO 21.000945/01 45IC 
06 61003496 41/C 
NO. 610Qw'A900 45/C 
M.el0DIW4900 _45/( 

PA : :, . .. -: S0061, DE CAST NUN 9936 
MaMIS II PAWS 11 TO 3/16" 1113. NO QtO50 
I44163144E 000501 I001605 M MSAy C6A106, 
630114113 RAM 
N9YRIe ADAMS A9LIN2 0 533EY 400111I0 

43e Aldea POORT AIiMBTT. 
4111 SUR WII6 40 N19 494 
4211 910011116 £009799 TOR 14.41001 L 431012 49 

78 

710 

a 

CA MKT 22.20 

CC 03E0 2.20 

C1.1330 2.20 

CC. 016.11 2.20 

24, Dun 2.20 

CA 04aCT 2.60 

CC, MRn..... 2.60 

CA 636n 2.0 
CC DIRECT ... ] 410 

N tadia 2 60 

CA DIRECT... 

CC. 0011 
CA, WARN 

CC 0185(1 

CA. 0130 
833. 
8.71 
00302 

66113182 

11512. 

IYI 

IN 
6.6 

ë4 

aP 

RRRR 
R.RRE. 
.18 SE. 
SRRR 
R,SR.R 
/ISRd 
8888 
RR13.tZ 

U. 0436 
CC. 301 
CL MATI 490 

440 

CA MATI.... .. 5 % 
OC.MAn 570 
246 65.45 520 

A.Ci,.E®00 : 
18 

CAMAn .... 600 
6.00 

CA 69311 60 

DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE! 
VOLUME DISCOUNT L 
NANOLING 011.61E HANDLING 

CHARGES 
S 0.00.5 4.99... Add 52.00 
E 1.00.524.99... Add 50.75 
S 25.00.549.99. Add 50.50 
S 50.00.599.99... Add $0.25 
5100.00 A Up ... No Charge . 

VOLUME 
DISCOUNT 

S 0.005 24.99 NET 

S 25.005 99.99 . Leu 10% 
,1 5 100.005499.99 . Less 15% 

5 500.005999,99 . less 20% 
51000.0011 Up ... less 25% 

Orden An. 1011 by Phon. or Mall 
W.Y 4i ..4o 1A oat.rCAarg. 15414.Am.r1carel COD Ch «4 oy Ord. ^s O. o.. 677. mi.. 9..r Ten.. Minn. 50701 12/8 04104.5 

DIGI-KEY 
CORPORATION 

Quality Electronic Components 
P.O. Roo 677 TWf Myer Foos, MN 56701 12001 601-6674 

I4/-Key 5.oc4. 
the Entlr 

AP Line 

bishop L'JUL L.. 

Light Table 

10 vac. t6''.111.- - 
Portable WM 73644 

CO. M. 338.110 ... 919,M 
06e6 DiNa.3861 

BD VOLT DISCS 
10 PF 40/10 3.50/C 
22021 40/10 3.502 
470 0/10 3.50/C 
.01 ü 40/10 3.50/C 
.00221W 0/10 3.50/C 
.00473 40/70 3.50/C 
.01 V 45/10 3.65/C 
.02ÚF 50/10 4.0 /C 
.04716 70/10 5.60/C 

1 35 10 11.50 C 

STRANDED 
N OOK UP WIRE 

20 P32.50/102 10.03/53 
2 go 1302.80 0100'11.25/507 
2439952.2.901/041/ .25 /500 

IC TA. 0530001( 

KnaaIÁDIM1nB 
acaaa 

611C1 Of 
ADCS Of 

445®1iR3 wI0e1. ADCS OF 

?' 
S=7u 1.1 To ca. um Mt muinvermon 

104 1101.151011401111.2111.1111041C11.605 
.iNe ó 15 1.10 

90uaCT0181261.1C15 AIU n cX NcuO as10n 
1101.0 . 
t1a160 iw 

TW.dii08MO.. ... ....... 713.. 4 : 2071.0 S:7 
11mNNlenn _.. .. 3.9 

574710111106 WM. ]iM9.p 
4ML1H4 > 3 

rn 
0.50 

°tlS OPW4iaW44M0'10wn9sl lidddl.] f1i40 .53 4 $ia6.... 21163-107 4:0 

Tow mu 
PUN 20 01164 

03.6.0Ia 6...fÌÌ5 1 

SiiM p4. i 
Imago. 

0401.460 
:°i.Ow1Op"4M051m ta00 :7700.0 0 

NOaMww6 PAN m480®5. ..MI ss .. 
. 7111110 4.0 

5 7141 

MOB 11616K1 3.0 
611.11110 .0111/00423,11.11100751210 WEI 2116740 /1. 

ñMU m 7017460 4.2 

1004.7 
'ú.tiDi,.``010e0ÿ 

i°á7,ÁÓ. i9 SEMICONOUCT01111.0106117 0702 
.7.11101111.0411.05 051CiSMM n 1 

014 numrCwwl 
=a0s .sM0sP4,N0c.mm 

7064103 5.7 
VEX 

11611.1121151012000 
17.510a LOGIC 70907-60 6.5 

1N0"80mió 
10141 7140.0 2.19 

mere iaaMnuw0m N. 
10453010.10400 Of 

.. 
2131440 16.17 

204.nW1 74032110 10. 

6_ 2121.3 30. 
0118.2411140140 s0'w 101ñ 

TN xNOiio 2004000 4. 
uO.tN.uc.o. 

21353-NO 6. 

. 

ÌM019B14F11CeawYÓn 5.rt1 21111.10 11. 

M4wa. IOSro ' 114 4. .M.mawAr 
tw 

10x 
1 

5 T 

21r1040 

s 

001.0 1w 3 
201.0 7 

024.0817 
MP 0405112.047071625 14 

46161111 ñí 5 

7110.15 IN LW. sow.3563 11250 6 
301.5260 MM. MUM 20971-10 4 

ADAM OSBORNE MICROPROCESSOR BOOKS 

10149310024/01711315, 9a ° 9N+Ó 7 2 7; 
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n71m5TMma41wN1aT 
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r141YDkN H04311 S 

7460131011... A ggo. Sili 5.0 
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.6041601 011111005 3100O0 1n.e1a0 

4OÓO PM., APPLIC. . i a.044 Sa4calwn 
S52691010 4.0 

NOW TO 0.61.0160411C 04601460 
.....1710:°L1x.i. 519 

0671.410105 kg m w°á íaëuó 
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w1Ìl:aa: 

P. 
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f !rnluf 7400 TTL 
SN7400N 

SN7401N 

SN74024 
SN7403N 

SN7404N 

SN795N 
SN796N 
SN797N 
SN74o6N 
SN7409N 
SN7410N 
sN7411N 
51474125 
5N741314 
SN7414N 
SN7416N 
5N741714 
5N74204 
54742114 
SN7422N 
54742314 
01474254 
51474264 
SN7427N 
5471294 
614743014 

547432N 
09743714 
514743434 

5471394 
SN7410N 

5N7441N 
SN7442N 

SN7143N 
5N7a4N 
5474454 
5474465 
SN7417h 
514744844 

5974504 
SN7451N 
5N7453N 
51474544 

9174594 
SN7460N 
S47170N 

16 

18 5N7172N 
18 0111747384 

18 $41717411 
16 SN7475N' 
20 SN7476N 
29 5N712911 
29 SN74805 
20 5147482N 
20 54748314 
18 5474854 

25 54748684 
25 01474895 
40 0574934 
70 55749111 

25 51474924 
25 SN7493N 

20 01174914 
29 $8474956 

39 01171964 
25 011749714 

29 $11174100N 

29 SN74107N 
25 547/10964 
39 S6711164 
20 5147112114 

25 SN74122N 
25 514741234 

25 SN74125N 
25 S974126N 
20 0574132N 
9 5M74136N 
49 $147414114 

75 SN7414214 
75 $147414314 
75 56741//6 
69 5N74145N 
59 5147414714 
79 S1474148N 

20 547415084 

20 SN74151N 

20 54741534 
20 S147415114 

25 51474155N 

20 SN7419N 
29 SN74157N 

ï11y 
29 S14741604 .89 

.35 51414161N .89 

35 5N74162N 1.95 

49 51174163N 89 

35 SN74104N .89 

500 81474169 89 

50 54741EEN 1 25 

99 514741674 1.95 

59 51174170N 1.59 
79 S97417214 6.00 
35 s47417384 I 25 

1 75 54741744 
45 51471175N 

59 S14741764 79 

43 54741774 79 

43 974179N 1.95 
65 5474180N 79 

65 S147418114 195 
65 S4141829 79 

3.00 S4741844 1 95 

.e9 $1474185N 1 95 

35 547418844 9.95 

59 S147418814 3 95 

195 0147419014 125 
35 S4741915 I 25 

39 514701925 79 

49 5474193N 79 

49 5474104N 89 
19 S474195N 69 
75 5N74196N 89 

75 $117419711 9 
79 S147419614 1 49 

2.95 S147119914 149 
2.95 S97420014 5 59 

2.95 547425114 179 
79 097127914 79 

1 95 5647/2839 2 25 
1.29 547/28414 3 95 
9 5974265N 3 95 
59 S474365N 69 
59 594743664 69 
99 S1171367N 69 
79 51474368N 69 
79 51174390N 1 95 

65 SN7439314 

89 
79 

195 
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WIRE -WRAP KIT - WK -2 -W 
WRAP STRIP UNWRAP 

Tool for 30 AWG Wire 
Roll of 50 Ft. White or Blue 30 AWG Wire 

50 pos. each 1 2 ... 3" & 4" lengths - 
pre- stripped wire. 

$12.95 

WIRE WRAP TOOL WSU -30 í WRAP STRIP UNWRAP -56.95 

WIRE WRAP WIRE - 30 AWG 
25ft. min. 51.25 5027 $1.95 10077 52.95 10005. 515.00 
SPECIFY COLOR - White - Yellow - And - Green - Blue - Black 

WIRE DISPENSER - WD -30 
50 ft. roll 30 AWG KYNAR wire wrap wire $3.95 ea. 
Cuts wire to desired length 
Strips 1" of insulation Specify - Blue -Yellow -While -Red 

D WG $5.00 CM044 - DESIGNERS PRIMER 6e50 
9080 mw(wer. f lggÙ A 7104(41 aM 

AND HANDBOOK Mw Impeded 0,0.10, 
moan,* mane 0opgrrs Sans 0 OM. enrmun 0 CMOS MOUS m11 c0 MaOagn Mp OSI 

COMPLETE MANUAL FOR DIGITAL CLOCKS by Jahn Weiss And JAM Bracts 
4 arnrlwn,es ledlniCian or 10501101 wrlh basic theories behind drgrlal clocks Includes (rouble shoohng guides basic 
cheraclenshcs 0I 01OCKS. sMOenng techniques clock component data sheets and construction tips 53.95 

REPLACEMENT DISPENSER SPOOLS FOR WD 30 

Specify blue, yellow, white or red $1.98 /s0ool 

OCIOS 

MC219 

% C29 
29 

MC22 

MC22 

MC22 

MC22 

55L-22 

125 a 
flet 
Green 

Orange 
YObw 

Red 

Green 

Yellow 

Orange 
RT 

5/51 
4 51 

4 51 

4 $1 

551 
4 51 

451 
4 51 

451 

X0526 
8C526 

MC520 

MC526 

MC526 

411 

DISCRETE LEDS 
.105" dia. 

Red 551 
Red 10058 

O1æ1 4 $1 

Ye4a 4 51 

gear 451 

MCi I1 

XCIII 
MCI1I 
XLIII 

.2I0 aie. 
MC556 Red 551 
90556 Red 10058 
XC556 Green 4 51 

40556 Yellow 4 61 

MC556 0range 4 SI 

00556 Dew 7 51 

190- 0M 

Red 5 51 

Green 

5 

51 

Ye0Ow 4 51 

Maw 4 51 

M950 - Red 6 51 

178 Ma. 
MVIS Red -141 
I447RA.REO LED 

sí16 
Hat a a 541.9 

514.95 

EXA R 
olon 

Generator Kit Function General KII nolude tpr 6ii 
eludes chip, P C. ncludes all components. 

Board and instructions) P C. Board and Instructions) 

XR -L555 $1.50 
Micro -Power version of the 
popular 555 Timer and directly 
Interchangeable. Dissipates 
1/15th the power and Operates 
down to 2.7 volts. Perfect for 
200ery operation and CMOS cir- 
cuits 

XR2242CP $1.50 
Precision timing circuit for 
generating timing pulses in ml- 
051 a. hours and days or up to 
t year by using two Reduces 
cost of time delay circuits. Basic 
555 Timer with built -in 8 -bit 
Counter. 

C04400 
C0491 
CD4002 
C04006 
C0497 
CD409 
C0910 
CA4011 
C04012 

C04013 
CA4014 

C04015 
C0916 
C09t7 
C04018 
CD919 
C04020 
C04021 
C04022 
C04023 
C04024 
CD1025 
C04026 
C04027 

23 
23 

23 
119 

25 
49 

49 

23 
25 

39 
1 39 

1 19 
49 

1 19 

99 
49 

1 19 

139 
119 

23 
19 

23 

2 25 

74CÁ0 

74CO2 

74004 
74008 
74C10 
74C14 
74C20 
74030 
14042 
74C48 
74073 
74074 

55 
75 

75 

65 

300 
65 

65 
2 15 

4 75 

1 50 

1 15 

C/MOS 
004028 
C04029 
C04030 
C04035 
C04040 
COMM, 
C04041 

C04043 
C00044 
C04046 
C04041 
C04048 
C01049 

C04050 

CD191 
C0953 
CD4056 
CD4059 

C04060 
C04065 
C04408 

C04069 

Co4070 
C04071 

89 C04072 
1 19 034075 
9 CD40e1 

99 C04082 
I 19 CD4093 
125 C01096 
9 MC14409 
9 MC14410 
89 MC14411 

1.79 MC14419 
2 50 MCI4133 
1 35 MC14506 

49 MC1497 
49 MC1459 

1 19 MC1459 
119 C04508 

2 95 CD4510 
9.95 C04511 

1 19 C04515 
79 004518 

39 C04520 
45 C04556 

55 
23 
49 

1 39 

23 
23 
99 

2 49 
149 
14 95 
11 9 
49 

19 9 
75 

99 
14 50 

350 
3 95 

1 39 
1 29 
2.9 
19 
1 29 
2 25 

74C00 
7409 6a9 
74C9 340 
74C93 2 9 
74095 2 40 
74C107 125 
74C151 2 9 

74C154 3 00 
74C157 2.15 
74C19 325 
74C161 3 25 

740163 
74C 164 

740173 
71C192 
74C193 
74C19 
740922 
74923 
74925 
74926 
80C95 

AOC97 

340 
3 25 

29 
349 
2 75 

2 75 

99 
8 95 

14 95 

It 95 
1 50 

I 50 

TYPE POLARITY 
MAN 1 Common Anode red 

MAN 2 5 a 7 Doi Matneled 
.44,4 3 Common Cathode-red 
MAN 4 Common CaMode -e0 
MAN 52 Common Anode -green 
MAN 71 Common Mode-red 
MAN 72 Common Anode-red 
MAN 74 Common Calhode.red 
MAN 81 Common A ode-yeeow 
MAN 82 Common Am0.-yellw 
MAN d Common Cathode-ysaw 
MAN 3620 Common 00X010ranpe 
MAN 3630 Common Anode or nge -1 
MAN 3640 Common Cathode- arafge 
MAN 4610 Common Mo0101ange 
MAN 4640 Common Cathode- orange 
MAN 4710 Common Anode -red - 1 

MAN 4730 Common Anode-led 
MAN 4140 Common Cathodred 
MAN 910 Common Aodeyellow 
MAN 6610 Common 50X01Xl.0ge -0 D 

MAN 6630 Common Modeorange 59 
MAN 6610 Common CMlndearange,D 560 
MAN 6650 Common Cathode orange -1 560 
MAN 6660 Common An 0100. oe 560 

DISPLAY LEDS 
NT 

270 

300 
125 
187 

300 
340 
340 
3130 

300 
340 
340 
340 

300 
300 
39 
400 
400 
000 

440 

400 

560 

PRICE 

2 95 
4 95 

25 

I95 
125 
125 

99 
125 

99 

9 
9 
99 

9 
9 
9 
9 
9 
99 

99 
9 
99 

99 

99 

9 

TYPE P0LA14Ty 

MAN 6680 Common Catode orange 
MAN 6710 Common Mode-red-El O 

MAN 6730 Common Moe +ed - 1 

MAN 6740 Common Cal1odeYed.D D 

MAN 6750 Common Cathode -red -1 
MAN 679 Common Mode-0.d 
MAN 6780 Common Cathode-red 

DL701 Common Mndered - 1 

01702 Common Canmdered 
0(704 Common Cathode.. 
01707 Common Anode.. 
01741 Common Modeled 
01746 Common Anode-red - 1 

0L147 Common Anode-red 
01749 Common Cal5ade.rld I 

O 1750 Common Cathode-red 
01330 Common Caeodered 
414070 Common Collode 
440359 Cormman Anode 

210503 Common Cathode 11405001 
440501 Common Anode 14405101 
50827300 4 a 7 so Odi1-RHDP 
50827302 4 7 Sol 5gd -LHOP 

5082-7304 001114091060140e1 1. I1 

50827340 4 a 7 SAX Dion- HeOadeOmal 

91 

560 
560 
560 
59 
59 

560 
560 
300 
300 

300 
300 
600 

630 
600 

PRICE 

99 
99 

9 
9 
99 

99 

99 

99 

25 

9 
9 
25 

149 
1 49 

630 1 49 

600 1 49 

110 35 

250 69 
350 15 

500 9 
500 9 
600 19 95 

640 19 95 

600 15 0 
Roe 22 50 

59205 S 8 40 

884210 4 40 
11215 4 9 
90320 155 
88555 39 
80556 99 
X0567CP 9 
X0567CT 1 25 
111310P 1.30 
011468C14 3 85 
001488 139 

111489 
011800 
X52206 
X12207 
X5229 
10229 
112211 
112212 
052240 
012260 

1 39 192556 
3.20 X52567 
4 40 X13403 
185 164136 
5.20 114151 
1 75 004194 
s 25 014202 
4.35 X14212 
3 45 X84558 
/ 25 X04739 

MR4741 

5 3 20 

29 
1 25 

125 
2 85 
I 45 

3 60 
2 05 

75 

1 15 

1 47 

78MG 175 
.M3O0H .9 
11430111 35 
LM301CN 35 

LM302H 75 
LM304H 140 
LM3p5H 60 
1M301CNrH 35 
LM308H 1.40 
154308C5 1.40 
LM39H 1 10 

LM30914 1 25 

514310C14 1 15 

143118 90 

LM311N 90 
LM317K 6 9 

5M318C14 1 50 

LM31914 1 30 

LM32084-5 1 35 

LMS206-5 2 1 35 

1M5209-12 1.35 

LM3209-15 1 35 

LM320K-18 7.35 
1M320621 1.35 

1.25 
1 25 
1 25 
1 25 

L1320T.5 
LM320T-S2 
LM320T-8 
L1320T-12 
114320T-15 1 25 

114320T-18 t.25 
116320T-24 1.25 

LM32311-5 5.9 
11432414 1 BO 

1143394 
1143101.5 
0434066 
1M340K-0 
1143406-12 
LM396-15 
LM3106-16 
LM3401 24 
1M3401-5 
LM39T 6 

9 
1 35 
135 
1.35 
1.35 

1.35 
1.35 
136 
1 25 
1 25 

LINEAR 
5M391-8 1.25 
LM39T.12 
1113101 15 

LM39118 
1M340T-24 
11435014 

LM351CN 
LM370N 115 
1.1437314 3 25 
11437744 4.40 
1.143801 1.25 
LM380C4 9 
1.1438114 1 79 
1M39N 179 
NE5014 8.00 
NE5104 640 
NE529A 4 9 
4E53111 3 co 

NE5361 5 40 
405405 6 40 
1405504 130 
NE555V 
NE556 

NE560B 540 
NE5616 5.00 
NE5629 5.40 
NE5659 1 75 
14E565M 1 25 
14E566C4 1 75 
6E5678 125 
NE567V .9 

NE510 10.50 
161703C4/H 45 
1.11170911 29 
L1470911 29 
LM710N 79 
LM711N 39 
5147251 55 
LM723M 55 

1 25 
1.25 

125 
125 

45 

39 
99 

LM733N 1 00 
LM7394 1 19 

LM741CH 35 
LM741CN 35 

114741-1481 39 

LM747H 79 
11747N 79 

LM748H 39 

LM748N 39 
LM139N 90 

1M130451 ; 19 

LM1305N 9 
LM1307N 85 

1M131134 2 9 
1141351N 1 65 

5M141414 1 75 

LM1158C4M .9 
MC149 1 95 
MC149 1 95 
1414964 95 

1611556V 1 15 

MC1741SCP 3 40 
LM29111 295 
543053 1 9 
1430654 9 
143600I131011 49 
LM399N 89 
1143909 
MC5558V 

LM7525N 

1.475344 
80388 
LM)5450 
7545101 
75152CM 
75153CN 
75451CN 

15491CN 

15492CN 
75494CR 
RG151 
9CAf91 
0C419 

1 25 
19 

90 
75 

49 
49 

39 

39 

39 

39 

79 

9 
89 

5 95 

5 95 
d 49 

RCA LINEAR 
CA3013 2.15 CA3082 2.00 
CA2023 2.56 CA3083 1.60 
CA3035 2.48 CA3086 .85 
CA3039 1.35 CA3089 3.75 
CA3046 1.30 CA3130 1 39 
CA3059 3.25 CA3140 1.25 
CA3060 3.25 CA3160 1.25 
CA3080 .85 CA3401 49 
CA3081 2.00 CA3600 3.50 

CALCULATOR CHIPS 
AND DRIVER 

ICM3817 5500 
MM5725 2 95 

MM5736 195 
MM5738 
DM8864 
DM8865 
DM8887 
OM8889 
5030 

2 95 
200 
100 

75 

75 

7 95 

CLOCK CHIPS 
90539 5 9 95 
885311 495 
MM5312 4 9 
1/1515314 4 95 

MM5316 695 
9115318 995 
905369 2 95 

905041 9 95 
7001 5 95 

ZENERS - DIODES - RECTIFIERS 
TYPE VOLTS W PRICE TYPE VOLTS W 
18746 3 3 48411 411 00 144005 600 Plu I AMP 
11751A 5I 400in 4/I 00 I114006 800 PIV I AMP 
14752 5 6 400m 4,1 00 144401 1000 PN 1 MAP 
111753 62 400m 4.100 143640 50 200m 
111754 6 8 40570 4 100 111119 75 lOm 
15959 82 400, 4,100 144154 35 IOm 
149650 15 10511 4.1 00 1144305 75 25m 
115232 56 500m 28 1444714 56 Ire 
1135234 6 2 500m 28 1444135 6 2 171 

145235 60 5001 28 1144736 68 II 
145236 7 5 50011 28 144738 8.2 Iw 
111456 25 40111 611.9 144742 12 Iw 
1458 19 Im 611 00 1114744 15 Ile 
1144854 19 101 51 00 141183 50 PN 35 NAP 
15491 50 PN 1 AMP 12.1 40 1111104 19 PN 35 AMP 
144002 19 PIV 1 AMP 12/1 00 141185 150 PIV 35 MAP 

1144003 200 PIV 1 AMP 121 CO 1111106 200 PN 35 AMP 
(44004 400 PO 1 AMP 12 100 141188 400 PIV 35 AMP 

PRICE 
10/1 00 
10/1 00 
10/1 00 
6/I 00 

1571 40 
12/1 CO 

20/1 00 
28 
20 

28 

28 

28 

28 

19 
1 70 

1 70 

19 
3 00 

SCR AND FW BRIDGE RECTIFIERS 
0350 !SA @ 4001 5001241891 51 95 

C38M 354 @ 5400 SCR 195 
2192328 164® 3004 SCR 50 

MOA 99.1 124 W 509 FW BRIDGE SEC 1 9 
MDA 99J 124 W 200V FW BRIOSO ROC 1 95 

6 pfn LP 
14 pin LP 

16 pie LP 
18 pin LP 

20 On LP 

14 po ST 

16 pin ST 

18 pin ST 
24 MIST 

B Pm SG 

14 pin SG 
16 pe SG 

16 pi SG 

0 pin WW 
10 pin WW 
14 pin WW 
16 pin WW 
18.041 WW 

9374 - 7- segment LED driver 
common anode LEOs S .99 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 
1.24 25-49 50 -100 1 -24 
.$17 .16 15 22 Dee LP 

t 

.37 
.20 .19 15 24 pe LP 5e 

.22 21 .20 20 007 LP _ 45 

.29 .20 .27 36 pin LP .90 

3 .32 .50 SOLDERTAIL STANDARD (TIN) 9 P, LP .63 

027 .25 24 2s pin ST 8 .9 
.30 27 .z5 38 On ST 1.39 

9 Oa 57 .35 
4 .4455 . 442 SOLDERTAIL STANDARD (GOLD) 

8.30 27 .24 MI 24 0111 SG 

28 0111 SG 
35 32 .29 36 al 06 
38 35 32 401410G 
52 47 43 

WIRE WRAP SOCKETS 

$40 as 35 (GOLD) LEVEL *3 
45 41 37 
9 42 41 in I 
75 12 41 

75 9 42 

1.9 

8 .70 
1.10 
1.75 
1.75 

22 pm 8W8.95 
24 p0. WW 1.05 
20pn WW 140 
36 On wf, 1.59 
40 pin VAS 1.75 

25 -49 50-100 

36 35 
.37 36 
44 .43 
.9 .9 
.62 .61 

90 .81 

126 1.15 
1.9 1.30 

9 .57 
1.9 .9 
1.40 1.26 
1.9 1.45 

85 75 
95 .B5 

1.25 
1.45 
1 55 

110 
1.30 
1.40 

CIO6B1 
MPSA05 

mew* 
TI97 
11598 

115133 

116135 

/049 
40410 
40673 

25918 
21122194 
2422214 
2522224 
2112369 

2923694 
MP52309 
292484 
292906 
25297 
242925 
MJE295 
203053 

5D TRANSISTORS 
30 2143055 89 

51 40 541E3055 I 00 
61 00 293392 5,1 40 
6l1 00 2143398 511 00 
51 00 P43567 311 40 
51 00 P113568 411 40 

1 75 P53569 4/1 00 
1 75 MP536384 5/1 40 
1 15 14P58102 5/1 00 

41 40 2143704 5/19 
J,100 MP53704 5/100 
4,140 2143705 5;19 
5100 MP53105 5:19 
5.100 25379 5/19 
4.1 40 09253706 5l1 00 
5 1 00 2143107 5/1 00 
4.1 00 243711 5/1.00 
4:100 21437244 65 
5/1 40 2437254 1 00 
5/1 00 243772 2 25 

1 25 2113823 1 40 
2 100 79393 41140 

2143904 

2143905 

293906 
254013 
2144123 
PN4219 

18194250 

2144400 

2144401 

2144402 

294403 
254409 
245066 
29591 
21499 
295089 
295129 
P55134 
P45138 
255139 
2845210 

255449 
24951 

4/1 9 
1/I 00 
4/1 40 
3/1 00 
6r1 40 
4,1 40 
4/1 00 
4/1 9 
411 40 
4/1 00 

4/1 9 
5/1 00 
4nm 
4/1 00 

4/1 00 
I/I 00 
5/1 40 
5/1 00 
5/1 40 
5/1 00 
5/1 9 
311 40 
3100 

745500 
745501 
741002 
71103 
745504 
741505 
74159 

745SÓ 
745313 
741014 
741515 
741520 
74621 
741522 
741526 

745527 
741528 
741030 
741532 
741537 
74159 
741547 
]4L511 

E 74LS00 319 

69 
69 
69 

23 741051 
23 745554 23 

29 741555 23 
.29 741573 .35 
23 741574 .35 
29 741575 .9 
23 14L576 35 

.49 741583 .75 
9 741585 .9 

741586 35 
.23 741390 49 
.29 741.092 59 
29 741.093 59 

.29 741.595 79 

.29 741596 .9 

.29 7115107 .35 
23 741519 35 
2g 7455112 35 
35 7415123 .9 
29 7455132 79 
.9 1415136 .39 
69 7413138 .9 

23 741519 
7415157 
7410160 89 
7415181 9 
7455162 .89 
71L5163 9 
74451 
7415104 75 

99 

74L5181 2 49 
746190 89 
746191 .89 
7415192 89 
7415193 .89 
7455194 .89 
7455195 89 
746253 .19 
7115257 .69 
746260 55 
7415279 59 
7455367 
7155368 
7415670 

59 
59 

1 95 

50 PCS. RESISTOR ASSORTMENTS $1.75 
10 OHM 12 OHM 15 OHM Ill OHM 21 OHM 

ASST. 1 5 ea. 17 OHM J3 OHM 39 OHM 47 OHM 56 OHM 1/I WATT 5% 

9 081M 82 OHM 100 OHM 120 DHM 150 00M 
ASST. 2 5 ea 19 OHM 270 OHM 270 014M 33C OHM 390 OHM 1/4 WATT 5% 

470 OHM 59 OHM 90 OHM 820 OHM IM 

ASST. 3 5 ea 1 25 15K I BM 2 20 2 75 114 WATT 5% 

3 3K 3 90 4 75 5 65 5 BM 

ASST. 4 5 ea. 8 25 10K 126 156 18N 1/4 WATT 5% 

226 276 330 390 476 
ASST. 5 5M. 568 9M 825 195 1205 1/4 WATT 5% 

1506 180e 22011 270N 330N 
ASST. 6 5 act. 3900 410(0 590 6805 5205 1/4 WATT 5% 

14 12M 151 18M 72M 
ASST. 7 5 ea. 1 7M 3 3M 1 9M 4 7M 5 6M 1/1 WATT 5% 50PCS 

ASST. BR Includes Resistor Assortments 1 -7 (350 PCS.) $9.95 ea. 

PER ASST. 

50 PCS. 

9 PC5. 

9 PCS 

50 PCS 

9 PCS 

9 PCS 

$5.00 Minimum Order - U.S. Funds Only Spec Sheets - 251 
California Residents - Add 6% Sales Tax 1978A Catalog Available -Send 350 stamp 

lameco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE. SAN CARLOS. CA 94070 

Advertised Prices Good Thru August 

CAPACITOR 

CIRCLE 45 ON FREE INFORMATION CARD 

9 VOLT CERAMIC 

DISC CAPACITORS 
1 -9 10.9 100 1 -9 10.9 

10 pl 05 04 03 401(.4 05 04 
22 01 9 04 03 0047aE 9 .04 
47 pl 05 04 03 0114 05 04 

140 pl 05 04 03 0220F 06 05 
220 5 05 04 03 0470 06 05 
470 pt 05 04 035 1µf 12 09 075 

108 VOLT MVLAR FILM CAPACITORS 
001m1 12 10 07 02210 13 11 08 
0022 12 10 01 047881 21 17 13 

00471101 12 .10 07 Ind 27 23 17 
011011 12 10 07 22116 33 27 22 

+20% DIPPED TANTALUMS (SOLIDI WACITOR9 
1/350 28 23 17 1 5ß59 30 26 21 
15/350 28 23 17 22/259 31 27 22 

22/35V .28 23 17 3.3250 31 27 22 
33550 .29 23 17 4.7259 32 .28 13 
47559 28 .23 17 6.8ß5V 36 31 25 
68359 28 23 17 10/250 9 35 29 

1 0ß5V 28 23 17 15/25V 63 50 9 
IMMULKLE ALUMINUM ELECTROLYTIC CAPACITORS 
Mat Lad WWI Lad 

Ì7/585 IS 13 10 47/25V 15 13 10 
1.0/505 16 14 11 .47/509 16 .14 11 

3.3/50V 14 12 9 1.0/160 15 13 10 
4.7/250 15 13 10 1.0250 .16 14 11 

1029 15 .13 10 1115011 16 .14 II 
10/501/ 16 14 12 4.7/169 15 13 10 
22259 17 15 12 1.7/250 15 13 10 
22/504 24 .20 .18 4.7/500 16 14 .11 
47/250 19 17 15 10/159 11 12 09 
41/544 25 21 19 10250 15 .13 10 

19/250 24 20 18 101509 16 14 .12 
140/501/ 35 30 28 47/50/ 24 21 19 
220250 32 28 25 10/192 19 .15 14 
220/509 45 41 38 100/250 .24 20 18 
470250 33 29 .27 100/501 35 .30 28 

1000/169 55 9 45 22026V 23 17 16 / 
2200/16V 70 .62 .55 470250 31 28 26 

CORNER 
035 

140. 

035 

035 

04 
04 

www.americanradiohistory.com
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ELPAC 
POWER 

SUPPLIES 

Completely Assembled 
SPECIFICATIONS: 
105- 125/210.200 V. 47 -440 Hz input: 

Line Regulation x0.1% 
Load Regulation x0.1%no -load to rated -load 

Output Ripple and Noise m0.t%p -p,dc to 10 MHz 

Input/Output Isolation 100 megohm dc, 900 Vac 

Short Circuit Current 35% rated current 

PART NO. RATINGS PRICE 

WATTS VOLTS AMPS 

SOLV15.5 15 5 3 $36.95 
SOLV15 -12' 15 12 1.5 36.95 
SOLV30 -5 30 5 6 59.95 
SOLV30 -12 30 12 3 59.95 
OVP1 over voltage protection for SOLV30 -5. -12 9.95 

SOLV15 -5, 12 includes OVP installed 

NEW! BULB -ENERGY SAVER 

Bulb Tans 3 Or 

more times longer 
Fits Standard Sockel 
6 watts 10 200 warts 

BES -1 1 

-g 

1.39 ea 

10+ 

BULB'ENERGY SAVERS used for years by 

maw/ industnal users - now available for 

home or omce use Bulb Savers can cm Mee- 
local bills by as much as 3% 
BULB -SAVERS lengthens light We by. 

1 Acting as an elednll '-shook absorber". 
turns the bulb on slowly. elimlnaM0 the 

"thermal shock'' Bulb lee increases 300 per- 
cent 
2 Banishes Carrell "Surges" CusMOns Ile 
Volage surges when other loads cut power 

e 

1,20 3 Reduces Energy LonsumpSOn 

P8085 

8080A 
8212 

8214 
8216 
8224 
8228 
8251 
8255 

MICROPROCESSOR COMPONENTS 
CPU $29.95 COP 1802 CPU 

CPU 10.95 Z80 CPU 

8 -Bit Input /Output 4.95 2650 MPS 
Priority Interrupt Control 
BI-Directional Bus Dover 
Clock Generator /Driver 

System Controller /Bus Driver 
Proa. Comm. Interface 
Proa. Pariah Interface 

4.95 MC68104P1 128 e 8 Static Ram 

5.95 MC6820 Penph. Interface Adapter 
5.95 MC6821 Penph. Interlace Adapter 
9.95 MC683OL8 1024 x 8 Bit ROM 

10.95 MC6850 Asychronous Comm. Adapter 

$19 95 

24.95 
26.50 
19.95 

5 95 
7.95 

11.50 
14.95 
14.95 

1101 

1103 

2101 

2102 
2107/5280 
2111 

2112 
214 
2114- 
2114-3 
21141-3 
7489 
8101 

6ni 
8599 16 a 4 Stabs 

21102 1024 x 1 Stabs 

74200 256 s static 
93421 256 e 1 Static 
F1M5280 21( x 1 Dynamo 
MK4027 (UPD414) 4K DYNAMIC 16 PIN 

MK41t61UPO41BI 16K DYNAMIC 16 PIN 

TMS46N -45N1 40 STATIC 

MM'S 
256 x 1 Static s 149 
1024 x 1 Dynamo .99 
256 x 4 Stabs 5.95 
1021 a 1 51450 1.75 

4096 x 1 Dynamic 4.95 

256 x 4 Slaw 6.95 
256 x 1 State 5.95 
41( x 1 Static 45Ons 995 
IN a 1 Static 45005 Low Power 10.95 
16 a 4 SMSC 30015 10.95 

1 K e 4 Static 30005 Low Power 11.95 
16 x 4 static 1.75 

256 s 4 Static 5.95 
256 e 4 Sale 6.95 

349 
1.95 

6 95 

2.95 
3/1 OA 

595 
29.95 
14 95 

ROM'S 

2513(2140) Character Generator tapper case) 

2513(3021) Character Generator (lower case) 

2516 Character Generator 

MM5230N 2048 (30 Read Onry Memory 

USER MANUALS 

1802M CDe1802 Manual 

080M 260 Manual 

2650M 2650 Manual 

E995 
995 

10 95 
1.95 

s 7 50 
7 50 

5 DO 

1702A 

5203 
82523 
825115 
825123 
745287 
2708 
2716TI 
2716 Intel 
6301-I 
6330-1 
74186 
74188 

MM5013N 
MM5016H 
MM5017N 

25041 
2518 
2519 

2522 
2524 

2525 
2527 

2528 

2529 

2532 

2533 

3341 

7415610 

AY 5 1013 

2046e1 
2046x1 
32 se 
4096a1 
32 

1024x1 
6K 

16K 

16K 

1024s1 
256 a 1 

512x1 
256 x 1 

PROMS 
Famous 
Famous 

Open C 

Bipolar 
Ti slate 
Sltc 
EPROM 

EPROM 

EPROM 

Tn -Sate Bipolar 

Open C Bipolar 

11 Open Collector 

TTL Open Collector 

SHIFT REGISTERS 
1024 EMAooumulator Dynamo 
500/512 BA Dynamic 
Dual 500 /512 Ba Dynamic 
1021 Dynamic 

Hex 32 Bit Static 
Hex 40 Bit Static 
Dual 132 Bit Static 
512 Dynamic 
1024 Dynamic 
Dual 256 rat Static 

Dual 250 5taoo 
Dual 240 Bd static 
Quad e0 at Static 
1024 Stasc 

4ilo 
4 X 4 ReOislel 

BARTS 
50K BAUD 

s 5.95 
14.95 

5.00 
19.95 

500 
1 95 

10.95 
29,95 
59.95 

3 49 

2.95 
9 95 

3 95 

2.95 
e9 

2 95 

3 95 
4 95 

4 00 

2 95 
99 

2 95 

2 95 
1.00 
4.00 
2.95 
2.95 
6.95 
1.95 

$595 

The Incredible 

"Pennywhistle 103" 

$129.95 Kit Only 
The Pennywnissle 103 is capable of recording data IS and born auto Moe willow 
001011 speed requirements for the recorder and n Is elate to communicate directly 

Ill another modem and terminal for telephone mmmine' and communicalons 
for the deaf. In addition. II is free of critical adjustments and IS buie with non- precaon, 
readily available pans 
Data Tnntmlllen Mamoa Frequenry sndl (ern1d, lull -duplex (half -duplex 

selectable) 
Maximum Oats Rice 300 Baut. 
Data Format Asynchronous Serial Morn to mark Myer required 

between each character) 

Receive Channel Frequencies 2025 Ha for space. 2225 Ha for mark. 
Transmit Channel frequencies Swtcb seewable: Low (normal) - 1070 space, 

1270 mark. High = 025 space. 2225 mark. 

Receive Sensitivity -46 dbm aaounrc.ry coupled 
Trans,. 15051 -15 dbm nominal. Adjustable from -6 dbm 

to -20 dbm 

Receive Frequency Teleran. Frequency reference auIomailcally adlusi5 to 
allow for operation between 1800 Hz and 2400 Hz. 

2151131 Data Interface EIA RS -232C or 20 mA current Mop (Roemer is 

oploisoated and non-pour). 
Power Requirements 120 VAC, single phase. 10 Watt. 
Physical All components mount on a single 5' by 9' 

printed circuit board. Ali components included. 

Reouires a VOM, Audio (Isolator. Frequency Counter and /or 0scihesco4e to align 

'CRYSTALS ' ¡,t 
THESE FREQUENCIES ONLY 

NO. FREQUENCY CASE PRICE 

CY1A 1.000MHz HC33 
CYt.84 1.8432MHz HC33 
CY2A 2.000MHz HC33 
CY2.01 2.010MHz HC33 
CY2.50 2.500MHz HC33 
CY3.27 3.2768MHz HC33 
CY3.57 3.579545MHz HC33 
CY3A 4.000MHz HC18 
CY4.91 4.916MHz HC18 

CY7A 5.000MHz HC18 
CY5.t8 5.185MHz HCte 
CY6.14 6.144MHz HC18 

CY6.40 6.400MHz HC18 
CY6.55 6.5536MHz HC18 
CY12A 10.000MHz HC18 
CY14A 14.31818MHz HCte 
CY19A 18.000MHz HC18 
CY18.43 18.432MHz HC18 
CY22A 20.000MHz HC18 
CY30A 32.000MHz HC18 

5.95 
5.95 
5.95 
1.95 
4,95 
4,95 
4 95 
4.95 
495 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 
4.95 

SPECIAL REQUESTED ITEMS 
TELEPHONE ICM CHIPS NMOS READ ONLY MISCELLANEOUS 

KEYBOARD CI11P6 ICM7045 524.95 MEMORIES 
0V-5 -0100 514.95 ICM7205 19.95 MCM6571 $13 50 

AY -5 -9200 14.95 ICM7207 7 50 MCM6574 13 50 

AY -5 -9500 4.95 1CM7200 19.95 MCM6575 13.50 

AY- 5.2376 14 95 ICM7209 6.95 
H00165 7 95 

I 
N GAME OOP SET I 

74C922 9 95 A1.3 -05001 Chie and 2.010 MHO Crystal 87.95` 

11L50 $19.95 541(40240 511.50 
MC3061 P 11.95 050026011 3.75 
MC140817 4 95 TIL308 10.20 
MC14013L8 5 75 95H90 11.95 

Lp110/111 525.00/sei 
M1C, 16(71416) 9. 

Lnat the 3rd Hand 
$9.95 each 

-Leaves two hands free for 
working 
Clamps on edge of bench, table 
or work bench 
Position board on angle or flat 
position for soldering or clipping 
Sturdy, aluminum construction 
for hobbyist, manufacturer or 
school rooms 

t r 

TRIMMERS 
10MM size trimmers - .394" Dia. 

Part No. 1 -9 10 -24 25 -49 100 

TR- 11(valve).35 .30 .25 20 

ii es,taurr .lice. - 100. 500, 1K. 26. 5K, IOK, 20X, 50X, 1006. 200K, 1 meg 

PARATRONICS 
Logic Analyzer Kit 
Model 100A 

$229.00 /kit 
Analyzes any type of digital system 
Checks data rates In excess of 8 

million words per second 

Modal í00A Model 10 

I I S 

flame sta 

Trouble shoot TTL. CMOS, DTL. RTL. 

Schottky and MOS families 
Displays 16 logic states up to 8 digits wide 

See ones and zeros displayed on your 

CRT. octal or hexadecimal format 
Tests circuits under actual operating conditions 

Easy to assemble - comes with step- by- step construction 
manual which includes 80 pages on logic analyzer operation. - 
(Model 100A Manual - $4.95) 

Some applications are. 

Troubleshooting microprocessor 

address. Instruction. and data flow 
Examine contents of ROMS 
Tracing operation of control logic 

Checking counter and shift 
register operation 
Monitoring IA sequences 
Verifying proper system operations 
during testing 

DIGITAL STOPWATCH 
aught 6 Diga LED Daplar 
Tomes to 59 minutes 59 59 seconds 
crystal ConbollnO Time Bue 
Three Stopwatches in OM 

Times Single Event - Spill B Taylor 

Sise 4 5 x 2 15' x So Id': ounces) 

. Uses 3 Pende Cens 

Kit - $39.95 
Assembled - $49.95 
Heavy Duty Carry Case $5.95 

Stop Watch Chip Only (7205) 519.95 

PARATRONICS TRIGGER EXPANDER - Model 10 Model 10 Kit - 5229.00 
Adds 16 additional bits. Provides digital delay and qualIficaton of Input cock eeaeptal. 
and 24-bit trigger word. - Connects direct to Model 1004 for integrated unkt- Modal l0 Marsar - 54.95 

TRIMPOTS 
Single -Turn - 1/2 Watt 
Square - Top Adjust - 3/8" Size 

Part No. 1-9 10.24 25-49 50 -99 

63P(value) .99 .89 .80 70 

desistance Vaques -50.1® 500.1K.2K. 5K. 10K. 201(. 50A. 100A. ZOOK 5005 1meg 

15 -Turn - 3/4 Watt 
101410 Rectangular Side Adjust 3/4" x 1/4" Size 

Part No. 1 -9 10.24 25-49 50-99 
43P(value) 1.35 1.25 1.20 1.15 

Resistance values-00.'0Q 000.1K 21( 51(.10K 206, 50K, 1001(.2005.5000.1 rnN. 

1/16 VECTOR BOARD +: 0.1 
Pan No 

acing L Parser 

e, to up 

PHENOLIC 6404062YOSP 4.50 6.50 1.72 1.54 
169P/4 062S06P 4.50 17.00 3.69 3.32 

EPDXY 54P44062WE 4.50 6,50 2.07 188 
GLASS 84P44065WE 4,50 8.50 2.56 2.31 

169P44 062WE 4.50 17 00 5.04 4.53 
109584 062WE 8.50 17 00 9.23 828 

EPDXY GLASS 169P44062WEC1 450 11.00 6. BO 612 
COPPER CIAO 

31/4DIO11 Portable OMM 

OveMad Promoted 

T nigh LEO 0150150 

Battery or AC oderá0on 
Aulo Zeroing 
tmr Iva. 0 I dim leoplulon 

D9Ma0ge 0400mp 

E0 mug mow impend.= 
DC 0000,151 1% typical 

Rrp: OC Voltage -0.100001 
c Voltage 010005 

req Response 50 -400 HZ 

DC/AC Current 0 -100mA 

a; 
0.10 meg onto 

Model 2800 Accessories: 

$99.95 AC Adapter BC -29 $9.00 

Comes with lest Rechargeable 
coos. operating manual Batteries BP -26 20.00 

and soare ruse Carrying Case LC -28 7.50 

CM= 
100 MHz 8 -Digit Counter 

20 115 -100 MHa Range Four power soutes. i e 

6' LED Diepay Senones, HO or 2205 with 
Crysaltonlrolled 5mebase charger 12V with auto 
iWlr Automatic IIgmer adapter and exam. 
Pillage - comptetely 7.2.10V power suop0 
a.11oontam. MAX -100 $134.95 ;q5e63' -175'x7.38' 

111= $11 
ACCESSORIES FOR MAX 100: 
Mobile Charger Eliminator 
use power horn car 5anery mac 100 - CIA SI 95 

CMryar /Ellminalor 
use 110 V AC Model 150 - CAI 59.95 

MTN 31 /2DIGIT DPM KIT 

. New Bipolar Unit Auto Polarity 

. Auto Zeroing Low Power 
5" LED Single IC Unit 

Model KB500 DPM Kit $49.00 
Model KB503 5V Power Kit $17.50 

115 VAC 

JE700 CLOCK 
Ile 070015 a low cost dynal clock /0 
is a very hign qualily und The un0 re, 

Zees a unmated walnut cas0 will di 

menons of b e Or I li utdiaese 
MAN721110n Dopiness ,III 
MM5314 1lock 

12 or 24 lour 
1 I 

KIT ONLY $16, 95 

e 25 

CONNECTORS 

DB25P(as Adored) 
013255 

DB51226-1 

PLUG 53.25 
SOCKET 4.95 
Cover for D825 P or S 1.75 

MOLEX CONNECTOR PINS 

killfit'1tin11f! 

Pre -packaged In sings 

M -530 -1 
$1.95/100 pins 

(minimum order) 

$16.00/1000 pins 

63 -Key Unencoded Ì 
KEYBOARDS' Hexadecimal Encoder 

This is a 63 -key, terminal keyboard newly 

manufactured by a large computer manufac- 
turer. It is unencoded with SPST keys, unat- 
tached to any kind of PC board. A very solid 
molded plastic 13 x 4" base suits most applica- 
tion. IN STOCK $29.95 /each 

19 -key pad includes 1 -10 keys, 
ABCDEF and 2 optional keys and a 

shift key. $10.95 /each 

JE803 PROBE 
Thelogo Probe is a unit wnicni5 loi me most pan. - 

-- 

,ndespensile 111 trouble snaoling logo Irradies 

M. DTI RTL CMOS U derwes Io power 
needs to opera* 31reclly oil 01 the coca under - 
1101 drawing a scan) 10 mA mac 11 uses a MANS 

,eNsvul lo 110,050 any DI 1M 10110wing stales by 

mete Symbols lHl Ii0DW1.5i5Ul5El -P The 

$9 95 P moue Kit oue can detect highnebuency Pulses 0045 MHa 4I 
ice pan I be used al MOS levels on 5110411 damage 

will result printed circuit board 

PL 5V 14 Supply 
Tnis n a Standard TTL power suODly using the well known 

LM309K regulalor IC to Nude a sold 1 AMP of current 015 

r0115 We try to make thongs easy for you by p1004115 

everylnmgyou need 1101100ckage Including lhehardea r 

""" JE225 $9.95 Per Kit 

INSTRUMENT/ 
CLOCK CASE 
Infection molded unit. 

Complete won red bezel 

d, y'x4 -xI- 

$5.00 Minimum Order - U.S. Funds Only 
California Residents - Add 6% Sales Tax 

toW 
NpTAE 

Spec Sheets - 25Q 
1978A Catalog Available -Send 35Q stamp 

arreco 
ELECTRONICS 

PHONE 
ORDERS 

WELCOME 
(415) 592 -8097 

MAIL ORDER ELECTRONICS - WORLDWIDE 
1021 HOWARD AVENUE, SAN CARLOS, CA 94070 

Advertised Prices Good Thru August 

=0= PROTO BOARDS 
PROTO BOARD 6 

$15.95 
(6 long X 4 wide) 

PB100 - 4.5" x 6" 5 19.95 

P8101 - 5.8" x 4.5" 29.95 

P8102 - 7" x 4.5" 39.95 

PB103 - 9" x 6" 59.95 

P8104 - 9.5" x 8" 79.95 

PB203 - 9.75 x 61/2 x 234 80.001 

PB203A - 9.75 x 61/2 e 27/4 129.95 
Includes power sopplyl 

:111),111,/ 

le1rY 

iFNE! EErFrririHrll N HRINI 

FROTO CLIPS 

14 PIN $4.50 
16 PIN 4 75 

24 PIN 8 50 
40 PIN 13.75 
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Psíioio Huî 1 -800- 527 -2301 
Use Onr Toll Free Walls Line 

For Master Charge and BankAmericard Orders 
= 

Jumbo LED Car Clock Kit 
FEATURES. r 
A Bowmar Jumbo .5 inch LED array. 

4 
K 

B MOSTEK -50250 -Super clock Chip 
C On board precision crystal time be 'lr,,.., 
D 12 or 24 hour Real Time formals , 
E Perfect for cars. boats. vans. etc. \ 
F PC board and all parts (less Wei Inc. 
Alarm option - Si 50 $Ì6 AC XFMR - $1 50 .s5 

MUSICAL HORN 
One tune supplied with each kit. Additional tunes - $6.95 
each. Special tunes available. Standard tunes now available: - 
Dixie - Eyes of Texas - On Wisconsin - Yankee Doodle 
Dandy - Notre Dame - Pink Panther - Aggie War Song - 
Anchors Away - Never on Sunday - Yellow Rose of Texas - 
Deep in the Heart of Texas - Boomer Sooner - Bridge over 
River Kwal. Special Design Assembled 
CAR & BOAT KIT HOME KIT Case $3.50 & Tested 

34.95 29.95 Add $10.00 

TELEPHONE RELAY 
Assembled & Tested $29.95 

Automatically Starts & Stops Tape Recorders 
Surreptitious interception of telephone conversation Is a p p p 
violation of F Federal Law and this device Is not Intended for 
such use. 

6 DIGIT ALARM CLOCK KIT 
Features: Litronix dual 1/2" displays, Mostek 
50250 super clock chip, single I.C. segment 
drlver, SCR digit drivers. Kit includes all ne- 
cessary parts (except case). Xfmr optional. 
Eliminate the hassle. 
AC XFMR - $1.50 Case $3.50 $12.95 

/ NEW IMPROVED \ , -J UNSCRAMBLERI 
$25.00 

- Punched and Printed Case 
plug. into earphone « xlwna Easily tuned 
speaker el any Scan.. or Monitor Full ,n4vuaben Included 
Guaranteed m unscramble any Dmled rb rgises P C. Board 
Boas .11 One Flout Assembly 

12V 1 AMP POWER SUPPLY 
INPUT VOLTAGE 25V MAX. OUTPUT CUR - 
RENT 1 AMP. MAX. LOAD REGULATION 
50mV. OUTPUT VOLTAGE 12V. LINE REGULA- 
TION 0.01%. KIT CONTAINS ALL PARTS 
EXCEPT FOR LINE CORD AND TRANS - 

FORMER. 
ONLY $4.50 

7400 TTL DIGITAL CIRCUITS 
7400 13 7443 57 749065 74156 
7401 11 7443 59 7490 61 4157 55 
7402 13 74$4 59 7492 43 74160 55 
7403 13 7447 68 7493 43 74161 65 
7404 15 7448 71 7494 .87 74163 65 
74104 29 7450 13 749567 74164 85 
74504 44 7451 13 7496 67 74165 89 
7406 16 7453 13 74100 30 74171 85 
7408 19 7060 19 7410449 74175 85 
7410 13 7470 27 71107 28 74180 67 
7411 18 7472 25 74109 31 74181 193 
7412 26 7473 29 74121 29 74182 68 
7h 16 15 7474 29 7412348 74191 98 
7420 13 7475 47 74132 99 74192 79 
7423 25 7176 31 74136.99 7/19J 91 
7425 29 7480 31 745138195 74194 81 
7433 26 7481 55 74141 75 74195 69 
7437 13 7182 57 74151 Si 9316 ecc 
7438 23 7483 67 74153 61 9601 341 
7440 13 7485 89 7115498 9104 35 
7441 76 7489 125 74155 e9 

LINEARS 

7p 
Operational 

sr1, aen N Comparai«e 40 
711 Dual Callerenual Comp. 35 
712 Man Adder 25 

749 Siareo PrsAntp by Fa,rchlld 2751 
LM 311 Operational Ampllher 30 
LM307 Operalonè Amplifier 30 
Len 308 Operational Amplifier 95 
LM 319K SV Lamp Regulator 149 
LM 710 Vonape Coo pa ale 25 
LM311 Voltage COmarala 65 pC 

LM 316 Operational nal 
Comparator 

i 

LM 723 Vdtape Cpmpwala BO 
LM 324 Ouad Operational Ampllher 1 20 
LM 377 DueI 2W MN:kil er 195 
LM 3900 Quad Op-Ampl?Aer 40 
LM 741 Operational Amplifier 25 
LM 748 OperationalAmpliter 25 
NE S53 Ouad Timer 1 95 
NE 555 Timer 40 
NE 556 Dual Timer 95 
NE567 Tone Decoder 125 
1158 Dual Op- Amoraler 55 
15191 Quad. groom Driver 35 
75492 He. Ug? Crver 35 
3043 IF Amplifier 75 
8038 von eCon, Osc 3 

r 

MICROPROCESSOR 
SUPPORT CHIPS 

8212 - t /O port 3.50 
8214 - P.I.C. 12.95 
8216 - Non Invert Bus 4.95 
8224 - Clock Gen. 4.95 
8226 - Invert Bus 3.95 
NO for Z -80 54.95 
CTC for Z -8D 14.95 
8228 Sys. Controller 8.20 
8251 . corner. interface 10.95 

wog. peril. interlace 13.50 8255 Prop 
8820 Dual Line Recr. 1.75 
8830 Dual Line Or 1.75 
2513 Char. Gen. 7.50 
8838 Quad Bus. Recur. 2.00 
74LS138N- 118deaxter .99 
8797 -Hex Tri -State Buller 1.25 
1488/1489 RS232 150 
TR16028 Uart 3.95 
TR1863 Uart 6.50 

CLOCK &COUNTER CHIPS 
p 1 99 1P1-' MK5025T Cock Chip 4 

EC 

MK503B0 Alarm C'tnp 295 GyIEt 9pCEt 1C p 
s;,,,,,,09.,%,...° FCM7010 Urect Connie. k Dhlp 

MK5005 4Ugll Counter w / Latch 850 3PC1- 
MK5002 4 Dog? Counter 8 95 EN PU K yC 
MK50395 6 NI UP/ Down Counter 12 95 `NN,N I 

CL 
MK50397 6 Ogg Elapsed Timer 895 
CT5005 Calculator Clap w/Ssece 1 25 
MK5021 Cal Ch,p w /eg r1 250 

/ HOUSE ICs 
1400 10,1 W 7437 611 00 
7404 10/ 1 0p Please specify 

7438 671 00 
7408 0O'1 00 trial you 74141 ]/100 
7420 1071 00 are ordering 74153 Jr t 00 9 

House Number TTL 

CRYSTALS 

300 KH1 Si 50 
] 57945 125 

TRANSISTORS 
INTERSIL DUAL TRANSISTORS 

Ongmally Cost $3 each 
Similar 10 29913 

1 Par Pact grit 
GENERAL PURPOSE POWER IRAN 

4 Sl 115W200V NPN 95 1N 2905 PPP 
8 el TIP291E1.9671 NPN 4 51 1N 3906 NPN 

1N 3906 PAP 6r61 TIP 301EP9291 PAP 4 S1 
2N 3392 Pre -Amp 25,51 TIP 31 P C Lea05 NPN 5 11 
2N 4400 NPN 10-S, MJE 2310 351 
2N 4402 PAP 10,11 1N 3055 75 
EN 2222 NPN 8 51 TN 2021 By RCA 95 
E N 1907 PAP 8 51 FET 715 75 HOUSE $ 5/51 

74LS00 LOW POWER SCHOTTKY 
741500 21 74L547 73 7415136 37 7415258 71 
741502 Si 741551 26 7415138 71 7415260 26 
74L503 2t 741654 26 7015139 71 74L5266 26 
741504 28 741055 26 7415145 1 00 7410279 55 
74L505 2e 74LS73 35 7415151 70 7410290 75 
741508 21 74LS71 35 74LS153 70 741$293 60 
741009 28 741576 19 7415155 69 74L5295 95 
741510 21 74L583 73 74LS156 70 7415298 95 
741511 21 711585 135 7410157 75 7415365 55 
711513 45 74L086 36 7415158 71 7415366 55 
74LS14 99 741590 55 7110160 85 7415367 55 
741515 26 741592 55 71L5161 85 74LS368 55 
741520 24 74L593 55 7415162 85 7415390175 
74LS2i 28 7415109 38 7415163 85 7415393 145 
741522 28 7115112 38 74L5164 1 49 74L5670 2 30 
741.526 32 7415113 38 7415168 85 7415192 95 741527 32 741$141 38 7415169 85 7415193 95 74LS30 26 1410122 49 7415170169 7415194 95 
741532 32 7410124 99 7415173 1 10 74LS195 85 
741.037 32 7413125 47 7415174 1 00 7415196 85 74L538 32 7415126 47 7415175 ei 7415197 85 74`540 26 7415132 79 741 95 74`525' 85 141542 65 741$133 35 711$491 95. 741$253 81 

7415257 71 

" 

PROMS 
1702A - 1K -1. Sus 3.95 or 10/35. 
2708 -BK Intel -450ne 14.95 
5204 -4K 7.95 
825129-1K 2.50 
27085.8K eigneliCS 650ns 9.95 

- 

TTL SPECIAL! 
9002/7400 1011 00 
9003/7110 1071 00 es 

palls 
9004/7420 10/1 CO 9000 'e 011 
9006/7460 611.00 ,one nom 
91x77/7430 10/1 00 p' 10, P`^ 
9009/7440 10n 00 P^ po 
9016/7404 a /1.00 allo`e w 
9024174109 3/100 c0`^, se "' 
93170174195 3/ 1 00 T 

DIODES 
IN 4002 1 Amp 100 PIV 40/51 
IN 4004 1 Amp 400V 15/51 
IN 4007 1 Amp 1000V 10 /51 

GERMANIUM DIODES 
IN 54A $8/51 
IN 270 10/$1 

ZENER DIODES 
N 746 3.3Y 400M 4/81 
N 752 5.6V 400M 4/81 
N 1958 8.2V 400M 4/$l 
N 5259 39v 500M 10/51 
N 5271 100V 500M 10/$1 
N 5280 180V 500M 10/81 

HOUSE # 2E8Eó 
4.7V 500 MW 10 /51 
9. V 500 MW 10/81 

10V 1 Watt 8/51 
15V 500 MW 10/51 
22v 5 Watt 6 /51 

SWITCHING DIODES 
194148/19914 Long Leads 20 /fl 
IN 4148/18914 Cut Leads 40/51 
IN 4148/1N914 PC Leads 100 /52 

VOLTAGE. REGULATORS 
7805 Pos 5V 1 Amp 99 7818 POs 18V 1 Amp 99 
7806 Pos 6V l Amp 99 7824Pos 24V I Amp 99 
7808 Pus. 8V 1 Amp 99 7905 Nee. 5V 1 Amp 110 
7812 Poe. 12V 1 Amp 99 7912 Neg 12V 1 Amp 1 10 
7815 Pos. 15V 1 Amp 99 7915 Nee 15V 1 Amp 1 10 

723 VOLTAGE REGULATORS 
Output voltages variable from 2 volts to 37 volts 
A very versatile and popular dev ice -14 PIN DIP 

ow 

MOTOROLA VOLTAGE REGULATOR 
MC1469R den66 9 lead package Hr3to30Vou1- 
puts Provitles 600 MA direct output or more by 
using an miernal power transistor Regular cata- 
log price- S400ewe' Vv. / /specs $1 95 each 

ITT LED DRIVERS 

TT 501 Ouad Seg Co 35 500 s 
TT 502 He Digit Dr 49 nays a 01 
TT 5030oe0 Seg D 49 itN° ss 
TT 508 He. D9í1 C 49 o p 
TT 5088 Ug? D 49 ""y 

1s NO 

TT50988See si C 49 
Tne6 °32 me 

og 175140DigilDr 59 

C M O S 
CD400 19 CD4CI7 95 004040 100 C04071 19 
CD4001 19 CD4018 95 CD4041 69 CO4081 19 
CD4002 19 CD4019 19 CD4042 69 CD4507 35 

CDÑI 110 CDO4020 97 
CD4043 

660 0 C04510 loo 
CD4009 47 004022 97 CD4046 139 CD4512 110 
004010 39 0134023 19 CD4047 1 50 CD4516 79 
CD4010 19 CD4024 75 C04049 35 CD51e 0 10 
04012 29 C04025 19 004050 39 CD4520 69 
CD4013 32 CD4027 39 CD405i 119 C04528 85 
C04014 78 CO4028 85 C(34053 119 74CO2 45 
004015 78 004029 99 CD4056 I is 74C04 32 
CD4016 32 CD4030 35 CD4066 78 74C107 79 

TO -5 HEATSINKS 
Similar to Thermalloy 2205G 

Finned with insert. 
y 

5 5/$1. 
TO -5 HEATSINKS 

STANDARD SLIP - ON 6/$1. 
HEATSINKS FOR VOLTAGE 

REGULATORS 
Black anodized aluminum "U" shaped. 

Fits TO -220 cases. 
4 FOR $1.00 

FAIRCHILD RTL's 

The most popular digital IC's ever 
Produced. Very hard to find! 

UL914 DUAL 2INPUT NOR .99 
UL923 JK FLIP FLOP $1.19 

SOCKETS 
P, 1.00 Prol,iy 20 l8 Pn Low Prol.ie 30 

14 Pm Low Prorioe 
22 28 v ow o1oii a 69 i6 P. Low Prol.ip 89 

Bowmar 4 Digit LED Readout Array 
Full 1/2" Litronix Jumbo Dual 

Digit LED Displays 
4 JUMBO 50" DIGITS ON ONE STICK! 
WITH COLONS 8 AM /PM INDICATOR 

$3 95 

CAPACITORS 
ELECTROLYTIC 

2OMFD 250VLTVPE 547 47MFDR35V PC leads 10/11 
35MF0 25V 15/51 68MFO 25V PC Leads 841 

500MFD 35V 551 330MFD 50V PC Leads 541 
1000MFD 35V PC Leads 441 
150 PF MICA5% 1041 

COMPUTER GRADE 
1,900MFD 35WVOC IMin11 342 
8.000MFD 15WVOC 95 cents each 

33.000MFD 40WVOC 54.00 Each 
TANTALUM GERAMICDISD 

1MFD 20WVDC PC Leads 1541 68PF 50V .00IMFD 50v 
4.7MF0 IOWVOC PC Leads 541 100PF 100V .002FMD 200V 

22PF o'°""°° ,; 220PF 50V °zMFO 
330PF 

OOV 

00PF 500V 
001MFD 500V 1110PF 500V 

PC Leads 25/89 cents No Ally 

BRIDGE 
RECTIFIERS 

1 Amp 200V 6/51 
6Amp 50V ít) 

10 Amp 50V 120 
25 Amp 50V 1 39 

RAMS 
71L02-500NS O/l 50 
21102 -25095 8175.95 
2114 -4K 14.95 
1101A -256 8/54.00 
1103 - 1K .35 
MK4115 -8K 19.45 
745 200 - 256 3 95 

DL 722 - C. C. DL 728 - C C 
DL 721 8 C.A. DL 727 - C A. 

99C $1 29 
----- 60 Hz. Crystal Time Base = 
= for Digital Clocks - $4.50 =_ 

2 p - Buy 2 for $8. \ 
= A 60 HZ output min accuracy comparable to 91 - el = DIrwI 

watch - e Duecll/ interlaces w all MOS clock cype 
C Super low power 11 5 ma type I 

MOS 17 roblemefA 
E Ehmmálea forever the problem of AC brie gl?cMa 
F Petectlaure .00ats.campen.aevsnlapolable 

clocks at ham foie days 
G Small 11re, can be used in e.lsting enclosures _ KIT INCLUDES CRYSTAL DIVIDER IC. P C BOARD 
PLUS ALL NECESSARY PARTS A SPECS 

3. UNMARKED 
1702Á EPROMS 

3.50 Ea. or 10/$32.00 
LIMITED SUPPLY 

* *JOY STICKS* * 
FOUR 100 K -OHMS 

POTS 
Ideal for 
electronic 

games $3.95 

MICRO -DIP $1.95 
New a sotto, 

Smallest The World's Smallest 
Coded 800041$1 -In -Line 

$conch 1 PC Mount 
2300 020 BCD 1 -2 -4 8 
2300 12G BCD 1 -2 -4.6 

Compliment 

IMSAI SPECIAL 

S -100 Connector 
$3.95 Ea . 

Fi f 1 1 `O 
(Ali prices subject to change 

without ono/ notice) Money back guarantee. NO COOS. Texas residents add 5% sales tax. Add 5% of order for 
P.O. BOX 38323C postage and handling. Orders under $15.00 add 75 cents. Foreign orders add 20% for postage. 

H1 ' T DALLAS, TEXAS 75238 For your convenience. call your Bank Americard or Master Charge orders in on Our Toll Free 

U 1 AN EMPIRE INC co Watts Line: 1- 800 -527 -2304. Texas residents call collect: 1- 214- 271 -8423. 
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THIS SPECIAL ONE CENT SALE IS FOR MAGAZINE ADS ONLY 

BUY I AT SALE 
PRICE, GET 2ND 
FOR IC MORE!!! 

POLY 
PAKS' 

WE'RE FIGHTING 
REBELLION 

BACK INFLATION WITH THIS EXCLUSIVE 1C SALE 

PENNIES FOR YOUR MEMORIES! Order by 
Tyne Description Sale IC Sale! Cat No. 

01103 16 Dynamic RAM 129 1.30 
05202 2K Prom 2.95 2% 803459 & 
05282 21( o 1 Dynamic RAM .99 1.00 

Type No. 017024 256 x 8 EPROM 4.95 4.% 

Order 
By Cat, 
No.8R1%1 
& Type No. 

0 SN7400 
O SN7401 

SN7403 
SN7404 
SN7405 
SN7406 
567407 
5117409 

C $47410 
5117411 
SN7413 
567416 
SN7417 
SN7420 

0 567421 
SN7423 
SN7426 
SN7430 

0567432 
0567437 
0 SN7438 
O SN 7440 

5N7443 
567444 
SN7446 
SN7447 
547448 
S47450 
547451 
5N7453 

G 5147454 
C SN7455 

5N7460 

TTL'S 
Each 2 For 
5 .19 5 .20 

.19 .20 

.25 .26 

.19 .20 

.19 .20 

.19 .20 

.39 .40 

.39 .40 
25 .26 
.79 .80 

1.19 1.20 
.35 .36 
.35 .36 
.32 .33 
A9 .50 
29 .30 
.19 .20 
29 .30 
.45 .46 
.19 .20 
25 .26 
.19 .20 
.59 .60 
.19 .20 

1.25 1.26 
125 1.26 
1.35 1.36 
.19 .20 
.19 .20 
.19 .20 
.29 .30 
.19 .20 
.35 .36 

AT "CENT -CIBLE" PRICES 
Typa No. Each 2 for 
0567462 
0 SN7464 

SN7465 
ßN7470 

O 587471 
ßN7472 

05X7473 
ßN7474 

0 5N7475 
05X7476 
0547480 

SN7482 
0667483 
05X7486 

SN7488 
O 567489 
0567490 
0567491 
0567492 
05117493 

SN7494 
0567495 

SN7496 
0587498 
D 5674100 
015674107 

ßM74113 
0 ßN74114 
OSN74121 
0 SN74123 
0 5874126 
0 51174132 
0ßN74136 

.35 .36 

.19 .20 

.19 .20 

.19 .20 

.35 .36 

.19 .20 

.59 .60 

.59 .60 

.69 .70 

.79 .80 

.19 .20 
29 .30 
.99 1.00 
.49 .50 
.79 .80 

3.49 3.50 
.99 1.00 

129 1.30 
.79 80 
.69 .70 
.79 .80 
.59 .60 
.29 .30 
.79 .80 

1.99 2.00 
.29 .30 
.39 .40 
25 26 
.59 .60 
.69 .70 
.99 1.00 

1.35 1.36 
49 .50 

Type No. 
0 5674140 
0 5474141 
0 5674145 

5N74151 
5X74153 

O 5674154 
O 5674155 
5X741% 

5674157 
SN74158 O 567416 
5874163 

0 5474164 
0 5874165 

5674166 
05X74173 
06674174 
05N74í75 
05X74177 
O SX74179 
0 5N74180 

5874182 
O ßN74190 
5674191 
0 SN74192 
O SN74193 
0 56741% 
051474197 
D 5N74199 
0 5N74200 
0 5N74251 

SN74264 
0 5474298 

Eich 2 for 
.49 .50 

1.79 1.80 
.69 .70 

1.29 1.30 
1.29 1.30 
1.75 1.76 

.79 .80 

.39 .40 

.99 1.00 

.99 1.00 
125 1.26 
1.39 1.40 

.79 .80 

.99 1.00 
1.99 2.00 
.99 1.00 

1.79 1.80 
.99 1.00 
.79 .80 

1.99 2.00 
.49 .50 
.49 .50 

1.99 2.00 
1.75 1.76 
.85 .86 
.99 1.00 

125 1.26 
.75 .76 

1.50 1.51 
3.50 3.51 

.79 .80 
5.99 6.00 
3.75 3.76 

POP -AMPS AT "CENT -CIBLE" PRICES 
Case code: T=T0-220 Power Tab; V=Mini dip; K=TO-3; H=TO-5; N= DIP. 

MM. No. Eacb 2 for Type Each 2 for 
LM3407ó 149 1.50 LM7036 .59 .60 
1.1113407-8 1.49 1.50 LM704H .19 20 
LM34015-12 1.49 1.50 LM70911 .19 20 
L14340T-15 1.49 1.50 LM709111 .49 .50 
LM3407-18 1.49 1.50 LM7334 .79 .80 

.29 .30 17113407-24 1.49 150 LM7419 .25 26 

.69 .70 LM3SON .49 50 LM74111 .30 .31 
1.49 1.50 LM370N 1.9 2.00 LM74714 59 .60 

.29 .30 LM376V .29 .30 LM1304 1.49 1.50 
1.49 1.50 LM377N 2.25 226 LM1310 1.79 180 

.99 1.00 LM3804 1.39 140 LM1312 2.49 2.50 

.99 1.00 LM381N 1.99 2.00 LM3414V .19 20 
.99 1.00 17,13868 1.49 1.50 LM1458V .39 .40 
.99 1.00 LM531H 1.49 1.50 LM1800N .79 .80 

1.49 1.50 1M532104 .25 26 1M302811 .65 .66 
1.19 1.20 LM532H .25 .26 LM3900N .49 50 
1.79 180 8E54014 5.95 5.96 LM3909V 1.25 1.26 
1.79 1.80 LM555V .75 .76 LM4250 1.20 1.21 
1.49 1.50 LM55614 1.79 1.80 LM75451 .69 .70 
1.49 1.50 1.91558V LM75453 .69 .70 
1.49 1.50 LM55811 1.8175491 .80 .81 
1.49 1.50 1.185616 LM75492 .80 .81 
1.49 1.50 1.-M5656 LM75494 .60 .61 
1.49 1.50 L51565H P5263 1.50 1.51 
1.49 1.50 LM566 DM88646 1.29 1.30 
1.49 1.50 LM567 

Type No. Each 2 for 
LM300H S .79 5 .80 
LM300N .49 .50 
LM301V .45 .46 
LM303H .45 .46 
LM307V .45 46 
LM308V 
LM308H 
LM309K 
LI93115 
LM311H 
LM3I8V 
LM320H-5 
LM320H-12 
LM320H-15 
LM320T-6 
LM322N 
LM324N 
LM339N 
LM34oK-5 
LM340K6 
LM340K-8 
LM340K-12 
LM340K-15 
LM340K-18 
LM340K-24 
LM340T-5 

.NN 

.39 .40 

.39 40 
1.00 1.01 
1.00 1.01 
1.00 1.01 
2.49 2.50 
2.39 240 

IN4000 Epoxy Rectifiers Order by Cat. No. and 

Cat No. Type Volts Sole 15 SALE! Type 

882377 164001 50 10 for 5 .75 20 for 5 .76 No. 0 8R237 1144002 100 10 for .85 20 for .86 1.5 08%379 1N4003 200 10 tor .95 20 for .96 Amp! 0882380 1N4004 400 10 for 1.19 20 for 1.20 
0882381 164005 600 10 for 1 39 20 for 1.40 Mini 

8R2382 1144006 800 10 for 1.49 20 for 1.50 store! 
882383 1N4007 1000 10 for 1.59 20 for 1.60 

BULLET RECTIFIERS! 
Order by Cat No.8R60B84 and voltage 

1.5 AMP 
SOV 
100V 

0 200V 
0 400V 

10 for $.59 
10 for .69 
10 for .79 
10 for .89 

20 for 5.60 
20 for .70 
20 for .80 
20 for .90 

25 AMP BRIDGE 
RECTIFIERS 

Order No.802273 & roftag 
V Each le SALE 50 51.95 2 for $1.96 100 149 2 for 1.50 200 1.69 2 for 1.70 400 1.99 2 for 2.00 600 225 2 for 2.26 5 800 2.50 2 for 2.51 

TOGGLE SWITCHES! 
3 Amps, 125 VAC contacts. MICRO MINI 
with chrome handles. complete 
with mnunfing hardware. 

CENTER. Cat. No. Type Sale lc Sale! 
884036 SPOT $129 51.30 OFF O 80508 SPOT" 1.39 140 

LYTIC KLINIC 
I Order No.803269 and value cElectrolytic 

OF V Style Sale le SALE 
O 10 15 P.C. 10 for $1.00 20 for $1.01 

50 15 P.C. 8 for 1.00 16 for 1.01 
15 25 P.C. 8 for 1.00 16 for 1.01 

0 50 25 P.C. 6 for 1.00 12 for 1.01 
20 15 Axial 10 for 1.00 20 for 1.01 
20 15 P.C. 10 for 1.00 20 for 1.01 

CatAM58 

20 1CARTWHEEL 5 P.0 

I.EDS: 
YOUR CHOICE 5 for $1.00 
IC SALE 10 for $101 

Order by Cat. No. 
0 118 02 135 JUMBO RED LEDS 
0 0802137 MICRO RED LEDS 

88R2790 JUMBO RED CLEAR LEDS 

V. Each le SALE 
50 $ .36 2 for S .37 

41 100 .45 21or .46 
-I 200 .61 2 for .62 

400 .79 2 for .80 

p 
600 .90 2 for .91 
800 1.19 2 for 1.20 

1500 1.39 2 fer 1.40 

ZENERS! Order by Cat 
No.8R5210A S voltage S wattage 

1 Watt Sale IC SALE 
7.5V 5 for $1. 10 for $1.01 
8.20 5 for 1. 10 for 1.01 
9.1V 5 for I. 10 for 1.01 

11.V 5 for 1. 10 for 1.01 
12.V 5 for 1. 10 for 1.01 
15.V 5 for 1. 10 for 1.01 

10 A0 AMP MPA9 
0 801448 

- TRIACS 0881590. QUADRACS 

PRV 
0 so 
O 100 
17 200 

s 
S52 fer f 56 68 70 

.88 88 

Order ny Cat. 88,3939 and Contluciors 
C4sld. 

40 
Sale Sale 4-ff. 198 6-ft 199 3.11. 1.98 6.0 1.99 811. 1.98 6tt. 1.99 

Parts & Semi One Centers 
(Wen. Description (Order by Cal No. in parenthesis) Sale 1c5ALE 

1-40 CHANNEL CB SELECTOR. sr/knob. for PLL circuits (5885045) 1.00 2 for 1.01 
1 -23 CHANNEL CB SELECTOR. w /knob. for PLL S !dal (1805O44) 1.00 2 for 1.01 
10 -1C "DICE ". microscopic circuits, teaches theory (08R5065) 1.19 20 for 120 
1.6" HI -FI SPEAKER, full range, for car- n.home (08R5294) 4.95 2 for 4.96 
1-LED WATCH GUTS. men's, how good? We don't know (08R5267) 1.95 2 for 1.96 
1-UHF TUNER, solid state, standard type (08R2927) 1.00 2 for 1.01 
10 -SLIDE SWITCHES, asst pop styles (08RCUI495) 1.00 20 for 1.01 
4- TANTALUM CAPACITORS. 6.8 of 35V. dipped (08ß5281) 1.00 8 for 1.01 5- PANCAKE PHOTOCELLS, 600 to 15K ohms (882939) 1.00 10 for 1.01 
1_100KHZ MARKER CRYSTALS, approx for marker gen. 1803896) 1.95 2 for 1.96 
1_51OTHERBOARD EDGE CONNECTOR, 106 pins, .125" (803987) 350 2 for 3.51 
1 -48 -PIN EDGE CONNECTOR, .156" spacing (803963) 1.95 2 for 1.96 
1- METER, 50u4, l'í" square, 0-20db (0803705) 1.19 2 for 120 
1 -SPOT RELAY, norm. open 12.24 VDC, 1250 ohms. dip sty'. (í8R5175) 1.00 2 for 1.01 
1- SEEDER ROOT COUNTER, 000 -999, resettable, panel mt. (11965081) 1.49 2 for 1.50 
2 -DUAL GATE MOSFET, 'Mi. to 36200, 36187, for RF S Mlser (#8R5í01) 1.00 4 for 1.01 
2- LCD THERMAL INDICATORS, 88108 °F,7x1 ",MxLb(a8R519S) 1.00 4for 1.01 
1- JOYSTICK, four 100K pots, with knob (08038084) 4.95 2 for 4.96 
I -EECO THUMBWHEEL SWITCH, BCD, 07 (0L828704) 1.49 2 for 1.50 
15 -"POP" OPTICAL LENSES. pianosonvex. 1" dia. plastic (0885043) 1.19 30 for 9.96 
1- PLESSEY TV SIDEBAND FILTER, for chan. 3 or 4 (0Bß39751 1.95 2 for 1.% 
3044 WIRE WRAP WIRE. 30 gage, for ICs, terminals (1803803) 100 60-f for 1.01 

O 2.95 NI-CAD CHARGER PAK, pl gis 125rn 125 VAC pH (MR40981 1.49 2 for 1.50 
20 -DATA ENTRY PUSH -SWITCHES. spsl 0 m open, for keyboards ($131R5279)2.00 40 for 4.01 
75-ßN7400 TTL ICs, untested 50 %t yield, pop types (08R2415) . 2.00 150 for 2.01 
100 -MINI DIP ICs. linear', untested 50 %. yield. pop types(08R3245) . 2.00 20D for 2.01 
75.LINEARS, OP AMPS, untested 50 %+ yield, amps- dipo.minidl (0882416) ZOO 150 for 2.01 
100.TTLs & LINEAR MIXED, with 7400s, 50 %t yield (08824314 2.00 200 for 2.01 
1JOYSTICK. two 10K pots, for computers. TV games 18R5037) 2.95 2 for 2.% 
1- 8-TRACK TAPE HEAD, with plug' n' cord (5803468) 2.50 2 for 2.51 
150- PREFORMED DISC CAPACITORS, marked values, asst'd (1882605 2.00 300 for 2.01 
150 - TRIMMER CAPACITORS, mica compression, piston, asst'd. (08R3714) 2.00 120 for 2.01 
60 - YELLOW JACKET MYLAR CAPACITORS, marked, pop values (^883476) 2.00 150 for 2.01 
150 - GLASS ZENERS, 400 MW, untested, better than 50% yield (0882740) 2.00 300 for 2.01 
75 - CARBOFILM RESISTORS, '., '.. watt, S & 10 %, marked, asst's (11803534)2.00 150 for 2.01 
250 - UNMARKED CAPACITORS, polystyrene, molded. pop values (0853805) 2.00 500 for 2.01 
300 - SILICON SIGNAL DIODES, micro, glass, tenet's too! 50% yield (08R2628) 2.00 600 for 2.01 
8 - IC SOCKETS, 14, 18 pin, solder tall (0803621) 2.00 16 for 2.01 
100- 164148/914 SWITCHING DIODES, 50% a yield. Untested! (0882418) 2.00 200 for 2.01 
30 - PC TRIM POTENTIOMETERS, thumbwheel, screwdriver .81 .0903345) 2.00 60 for 2.01 
15 - SLIDE VOLUME CONTROLS. asst'd values, duals, singles (#BR3057) 2.00 30 for 2.01 
75 -4" CABLE TIES, plastic, like "Ty- wrap" (0885218) 150 for 2.01 
10 CALCULATOR KEYBOARDS. 20 keys and more (883524) 2.2.00 00 20 for 2.01 
10 CRYSTALS. may include CB, Ham & more (803250) 2.00 20 fer 2.01 
100.. TERMINAL STRIPS, from 2 lugs up (8031361 2.00 200 for 2.01 
30. _NE -2NEON LAMPS. all 100% good (802613) 2.00 60 for 2.01 
40 -ft. SHIELDED CABLE, 1 cond. mikes, phonos, (0883577 ) 2.00 80 H. for 2.01 
50 -. TRANSISTOR ELECTROS, asstd values. styles (8R2747) 200 100 for 2.01 
3-5OUND TRIGGERS, sound triggers err w /amp (883625) 2.00 6 for 201 
10 -CB CRYSTALS, for phase lock loop. HAM, NC /18 (08R5050) 2.00 20 for 2.01 
100 -DISC CAPACITORS. long leads. marked, asstd (08ß2598) 2.00 200 for 2.01 
10- VOLTAGE REGULATORS, hobby 1.111320, 340. TO -3 (8R3330).. 200 20 for 2.01 
30 _PANEL SWITCHES, slides, rotaries. mod. etc (8832868) 2.00 60 for 2.01 

2.00 400 for 2.01 
2200JIALF WAITERS,' resistors, carbon metal (8R3046) 2.00 400 for 2.01 
100 NATIONAL IC BONANZA, linears, 7400s ROMS (8R2860) 2.00 200 for 2.01 

15_183401 VOLTAGE REGULATORS, S to 24V, TO.220 (982635) 2.00 30 for 2.01 
100_TWO WATTERS, resistors, carbon -metal marked (802735) 200 200 for 2.01 
100 - POLYSTYRENE CAPS. asstd values, voltage, hl-Q (882729) 2.00 200 for 2.01 
50- THERMISTORS, resistors that change with temp (884089) 2.00 100 for 2.01 
20J1RIDGES, untested, 2, 4, 6, 10, amp, full wave (884022) 200 40 for 2.01 
25-LAMP'N'SOCK ET SETS, micro, 15V, T2 (8R3957) 2.00 50 for 2.01 
15JRIXED READOUTS, hobby. untested, .127, 3, .5, etc. í8R3619) 2.00 30 for 2.01 
150. . QUARTER WAITERS, resistors. metal film. marked (883413) 200 300 for 2.01 
100 PLASTIC TRANSISTORS, untested, TO -92 (802604).. 2.00 200 for 2.01 
200 PREFORMED RESISTORS, 5., 11, 1W, marked, asstd (8ß2608) 2.00 400 for 2.01 
200 PRECISION RESISTORS, 5, y, 1W, 1 %, 2% marked (802428) 2.00 400 for 2.01 
60___ DIPPED MYLARS. shiny finish, east values (802597) 2.00 120 for 2.01 
30 - VOLUME CONTROLS, audio, linear, asstd values (8R2421) 200 60 for 2.01 

30 -CLOCK CHIPS, National, hoppy & untested, alarm (0885089) 2.00 60 for 2.01 

30- MM5262 2K RAMS, hobby. untested (08R3940) 2.00 60 for 2.01 

10 -PUSH SWITCHES, push -to-break. sent, alarms (0885289) 2.00 20 for 2.01 
25- C04000 SERIES CMOS. untested. 50% useable yield (0885284) 2.00 SO for 2.01 

1- CHARACTER GENERATOR, 5 a 7 Mostek MK 2002P (883898) 4.95 2 for 4.96 

Order by Cat No. 8R5210B 
WATTS Sole le SALE 

3.3V 3 for $1. 6 for 51.01 
6. V 3 for 1. 6 for 1.01 
6.2V 3 for 1. 6 for 1.01 
8.2V 3 for t. 6 for 1.01 

15. V 3 for 1. 6 for 1.01 
18. V 3 for 1. 6 for 1.01 
24. V 3 for 1. 6 for 1.01 
30. V 3 for 1. 6 for 1.01 

IMAGINE GETTING A CALCULATOR REJECT FOR ONLY A PENNY!!!! 

LED OR FLUORESCENT 
$5.95 55.96 CALCULATOR GAMBLE! 
Your Choice 

P A R TS The Bumble of a lifetime... YOU Choose from 2 styles: GREEN 

ALONE CANT LOSE! Factory dumps Ouoreerent .5" d!gite; oe RED 

hie pmduction-line e)ecle and featur0.125 "digits. Bothetyles 
uetomeretome.Whyeethom feature 8 digits. 22 boyar 4 

ARE rojects? Meetly keyboard arithmetic functions, 4 memory 
WORTH problems, we are told. But at functions, percent, equals, 

MORE these prices, who cares! Vest clear. All unite complete, and 

THAN pocket else: only 3 x 6 e 1" deep. include operation al 

PR ICE! 
08R5292 Fiourescent (Batteries not included). Wt. 6 

OHR5291 LL'D °Ze 

7- SEGMENT READOUTS ONE CENT SALE 
3s. DIGIT LCD WRISTWATCH DISPLAY, 10683960) 3 for $1.19 6 for $120 
SPERRY FLAT NIXIES, orange, 3" dual digit (0805014) 3 for 1.19 6 for 120 I 

SPERRY FLAT NIXIES, orange, .3 ", !tir -dig (0885015) 3 for 1.19 6 for 1.20 
MAN -3 BUBBLE READOUT..19" red. com oath. (0883338) 8 for 1.00 12 for 1.01 
MAN-4 READOUTS. bubble, red, com. anode, .19' ( #851503) 2 for 1.00 4 for 1.01 
FND.10 BLOCK READOUT, .122" com cathode ( 0882082) 2 for 1.19 4 for 1.20 
8 -DIGIT READOUT. led, com cathod, red (0805190) -1 for 1.95 2 for 1.96 
FND -503, .5" red, com cathode. 7-seg. (48R2949) 130 2 for 1.51 

RELAYS! Each 
0 SPOT 12V BLOCK RELAY SA contacts (í8R4032) $1.98 
0 SPDT 12V REED RELAY, IA contacts (5g124094) 1.49 
0 SPOT 12V SENSITIVE, 2000 ohm coil ( 1803044A) 1.95 
0 1 - SPST 24V REED RELAY, norm open, sip style, 1250 ohms (#8R5175) 149 

AMPLIFIERS! 
0 9 WATTS ON A CHIP, Toshiba TA7205 (0885057) 4.95 
O 3 WATTS ON A CHIP, G-E PA 263 (8581522) 1.50 

Each 

DIP SWITCHES! Each 
2 SWITCHES ON A DIP 

25 

.77 
O 3 SWITCHES ON A DIP í (4R3669 .88 
0 8 SWITCHES ON A DIP (08R3671 . 19 

IC SOCKETS! 
SPIN MINI -DIP (0802123) 4 for $1.19 
14-PIN DIP (0861308) 3 for 1.19 
16-PIN DIP 08R1309 3 for 1.19 
18-PIN DIP 08113378) 6 for 1.19 
24-PIN MSI /DIP (0803886) 2 for 1.19 
28-PIN M5í /DIP 108R3887) 2 for 1.19 

2 for 
$1.99 
150 
1.96 
150 

2 for 
4.96 
1.51 

. ..................... 
2 for FULL WAVE BRIDGE 

5 .78 10 AMP 8 RECTIFIERS! 
Order by Cat No. 582447 ti voltage 
PRV 

8 for $1.20 O 50 
6 for 1.20 0 100 $1.30 
6 for 1.20 . 0 200 

12 for 120.0 400 
4 for 120.0 800 
4 for 1.20 

Sale 
$129 

1.49 
189 
1.99 
2.25 

2 for 

Order by Type No 

22 OP AMP & TTL IC 015í6744001 

FACTORY "DUMP- IN" osN7406 

7 for $1.00 N=DI 
H=TOS 14 for $1.01 

0 LM308V HIP FET Input Op Amp 
0 LM311V HI Pert volt comp 
0 LM709H Op Amp 

LM1800N FM Stereo w, /PLL Demod 
LM3900N Quad Matched Op Amp 

0 LM558V Dual 741 

SN7420 
SN7440 

0 SN7450 
015117451 
0 567453 
O 8117455 

SN7464 
0 5117470 
0 567472 

SN7496 
0 SN74164 

SN74195 

WRITE POLY PAKS 1978 
FEATURING: 

FOR CATALOG 
Computer Components! 
Over 400 Assortments! 
Digital Clocks, DPM's, 
and Stopwatches! 
HI -F! Stereos -Speakers! 
Solar Energy! Semi's! 
Test Equipment! 
Fiber Optics! Plus More n 

2.00 
226 

Quad 2 Input NANO, O.C. 
Quad 2 Input NOR, O.C. 
flex Inverter, buffer, driver 
Triple 3 Input NAND 
Dual 4 Input NAND 
Dual 4 input buffer 
Export 2 -wide, 2.10 AND -OR -INV 
Dual 2 -wide, 2-3-input AND -OR -INV 
4 -wide. 2 -10, AND /OR Invert 
2 -wide. 4.10, AND /OR Invert 
4 -2.3 -2 -Inn, AND /OR Invert 
Edg triggered 111 Np Flop 
1b Maater Slave Fgp Flop 
5 bit parallel In/ parallel out shift reg 
8 bis register serial shift esister 

bit pavoisai access ohm register 

Terms: Add postage Rated: net 30 
Phone : Wakefield, Mass. (617) 245 -3828 
Retail: 16-18 Del Carmine SL. Wakefield. 

MINIMUM ORDER -- $8.00 

POLY PAKS 
COPYRI 1978 - POLY PAKS INC. 

CIRCLE 54 ON FREE INFORMATION CARD 

MAY P.O. BOX 942 -R8 
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Model 
QC-04 
CD -4 FOUR 

CHANNEL 

QUADRAPHONIC 

RECORD 

DEMODULATOR! 

Operates on 
110/220 vac, 
50/60 Hz. 

HUNDREDS OF PARTS! 
AN ELECTRONICS GOLD MINE! 
A TOP QUALITY SANSUI UNIT! 
Model QC -04 is an all-in-one, self-contained assembly 
designed to accept the output from a CD-4 quad stereo 
phono cartridge, and demodulate the four channel in- 
formation to produce four discrete quadraphonic 
stereo channels, ready to feed into two stereo or one 
quadraphonic amplifier! 
We don't have too much information on this unit, but 
it's obviously a top-of-the-line unit. It seems to be de- 
signed for insertion into an existing stereo amplifier 
or preamp - three sides are bare as illustrated; the front 
panel has standard phono inputs and outputs, and the 
back panel has two interlocking control switches. 

CD-4 RECORDS ARE STILL 
AVAILABLE! 
-so you may want to use this unit for its original pur- 
pose. They're sold as is, but could probably be made to 
operate with a minimum of work. Some parts may be 
missing. A schematic diagram is included with each 
unit. 

DEALERS WANTED for this and hundreds of 

other interesting items. Ellettroniÿsrite 
on youplus 

dealers, Distributors, exporters 

letterhead for wholesale prices list. You can make 

money buying from ETCO! 

Order ETCO No. 
020 HP099 

A GOLD MINE OF UNIQUE AND 
VALUABLE PARTS! 
In parts alone, the QC -04 is worth many time our low 
price! Included on the chassis are: a 25 vdc regulated 
power supply complete with 110 vac power transformer; 
four low pass filters and two high pass filters of the 
best quality; integrated circuits, many regular and field - 
effect transistors, mini trimmer resistors, controls, 
capacitors, resistors, switches, etc. 

SOPHISTICATED CIRCUITRY COULD 
HAVE MANY USES! 
CD -4 Quadraphonic sound is similar in many ways 
to multiplex stereo. In effect, each channel on the 
CD-4 recorded is modulated with a high frequency 
carrier in addition to the audio signal. The carrier is 

modulated with rear channel information. The 
QC -04 contains audio and high frequency amplifiers, 
and two complete multiplex demodulators. There are 
probably lots of interesting uses for this unit - some of 
you bright fellows out there are sure to figure them 
out! 

FREE 
SURPLUS . 
CATALOG! 

Summer "AA" edition. Many 
more bargains such as this one! 
Circle the number shown below 
on the reader information card. 

24 HOUR.ADAY, 7 DAY -A -WEEK telephone order 
DESKI Phone in your chargecard orders at low week- 
end and evening rates! Call 1- 518 -561.8700. 

SURPLUS WANTED - Contact our buying office at 
1- 514 -695 -0400 or sand list and samples to Platte - 

burgh address below. 

CANADIANS -- Ordering from this ad is simple. Please remit in U.S. funds (or add 
13% to overall total and remit in Canadian funds). - (Chargex and Mastercharge wel- 
come). We do the paperwork and ship to you direct from the U.S.A. at low American 
prices. You pay duty and tax to Canadian Customs (Canadian schools are exempt). 
We have stores in Canada, too! Write for Canadian catalogs. We invite you to visit 
our Plattsburgh store -just 50 minutes from Montreal on U.S. 87! 

41, 

ELECTRONICS 

T. M. 

LIQUIDATORS OF EXCESS 
ELECTRONIC INVENTORIES 

Rush Your Order Today ETCO ELECTRONICS CORP. U.S.A. 
North Country Shopping Center, 
Route No. 9, Plattsburgh, N.Y. 12901. 

MERCHANDISE SUBJECT TO PRIOR SALE. Full remittance with each order, please. Money Order, Cert- 
ified check, BANKAMERICARD, VISA, MASTERCHARGE or CHARGEX. Add 15% for UPS or postage) 
and handling (we refund excess). Please try to bring your order total to $10 or more. Worldwide export or- 
ders solicited. Open account to Government agencies, schools, institutions and triple "A" rated industrial & 
commercial accounts. Special quotes for quantities. N.V. state residents: add 7% sales tax. 

CIRCLE 36 ON FREE INFORMATION CARD 
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A 

r To Order: 

COMPUTER INTERFACES & PERIFERALS 
E For free catalog including parts lists and schematics, send a self- addressed stamped envelope. E 

APPLE II SERIAL I/O 

INTERFACE * 
Part no. 2 

Baud rates up to 30,000 Plugs into 
Apple Peripheral connector Low -cur- 
rent drain RS -232 Input and Output. 
SOFTWARE Input and Output routine 
from monitor or BASIC to teletype or 
other serial printer. Program for using 
an Apple II for a video or an intelligent 
terminal. Also can output in correspondence code to 
interface with some selectrics. Board only - $15.00, 
with parts - $42.00; assembled and tested - $62.00 

MODEM* 
Part no. 109 

Type 103 Full or half 
duplex Works up to 300 
baud Originate or Ans- 
wer No coils, only low 
cost components TTL 
input and output -serial 
Connect 8 ohm speaker 
and crystal mic. directly to board Uses XR FSK 

demodulator Requires +5 volts Board $7.60, 
with parts $27.50 

DC 

POWER SUPPLY* 
Part no. 6085 

Board supplies a regulated +5 volts 
at 3 amps., +12, -12, and -5 volts at 
1 amp. Power required is8 volts AC 
at 3 amps., and 24 volts AC C.T. at 1.5 tx'- 
amps. Board only $12.50; with 
parts excluding transformers $42.50 

T.V. TYPEWRITER 

Part no. 106 
Stand alone TVT 
32 char /line, 16 

lines, modifications 
for 64 char /line in- 
cluded Parallel 
ASCII (TTL) input 
Video output 1K 
on board memory 
Output for compu- 
ter controlled cur - 
ser Auto scroll 
Non -destructive curser Curser inputs: up, down, left. 
right, home, EOL, EOS Scroll up, down Requires +5 

volts at 1.5 amps, and -12 volts at 30 mA All 7400, TTL 
chips Char. gen. 2513 Upper case only Board only 
$39.00; with parts $145.00 

TIDMA* 

Part no. 112 
Tape Interface Direct Memory Access Record 

and play programs without bootstrap loader tno 
prom) has FSK encoder /decoder for direct con- 
nections to tow cost recorder at 1200 baud rate, 
and direct connections for inputs and outputs to a 
digital recorder at any baud rate. S -100 bus com- 
patible Board only $35.00; with parts $110.00 

TAPE INTERFACE * 
Part no. 111 

Play and record Kansas 
City Standard tapes 
Converts a low cost tape 
recorder to a digital re- 
corder Works up to 1200 
baud Digital in and out 
are TTL- serial Output of 
board connects to mic. in 
of recorder Earphone of 
recorder connects to input on board No coils 
Requires +5 volts, low power drain Board $7 60, 
with parts $27.50 

UART & BAUD RATE 

GENERATOR* 
Part no. 101 

Converts serial to parallel 
and parallel to serial Low 
cost on board baud rate 
generator Baud rates:110, 
150, 300, 600, 1200, and 
2400 Low power drain +5 

volts and -12 volts required 
TTL compatible All characters contain a start bit, 5 to 

B data bits, 1 or 2 stop bits, and either odd or even parity. 
All connections go to a 44 pin gold plated edge connec- 

tor Board only $12.00; with parts $35.00 with connector 
add $4.00 

8K STATIC 

RAM 

Part no. 300 
8K Altair bus memory 

Uses 2102 Static memory chips Mem- 
ory protect Gold contacts Wait states On 
board regulator S -100 bus compatible Vector 
input option TRI state buffered Board only 
$22.50; with parts $160.00 

RF MODULATOR* 

Part no. 107 
Converts video to AM modu- 

lated RF, Channels 2 or 3. So 
powerful almost no tuning is re- 
quired. On board regulated 
power supply makes this ex- 
tremely stable. Rated very 
highly in Doctor Dobbs' Journal. Recommended 
by Apple. Power required is 12 volts AC C.T., or 
+5 volts DC Board $7.60: with parts $13.50 

RS 232 /TTY 

INTERFACE* 

Part no. 600 
Converts RS -232 to 20mA 

current loop, and 20mA current 
loop to RS -232 Two separate 
circuits Requires +12 and -12 
volts Board only $4.50, with 
parts $7.00 

RS 232 /TTL 

INTERFACE * 
Part no. 232 

Converts TTL to RS -232. 
and converts RS -232 to 
TTL Two separate circuits 

Requires -12 and +12 volts 
All connections go to a 10 pin gold plated edge 

connector Board only $4.50; with parts $7.00 
with connector add $3.00 

ELECTRONIC SYSTEMS Dept. CC, P.O. Box 21638, San Jose, Calif. USA 95151 

Mention part number and description. For parts kits add "A" to part number. In USA, shipping paid tor orders accompanied by check. money order, or 
Master Charge, BankAmericard, or VISA number, expiration date and signature. Shipping charges added to C.O.D. orders. California residents add 6.5% 
for tax. Outside USA add 10% for air mail postage, no C.O.D.'s. Checks and money orders must be payable in US dollars. Parts kits include sockets for all 
ICs, components, and circuit board. Documentation is included with all products. All items are in stock, and will be shipped the day order is received via 
first class mail. Prices are in US dollars. No open accounts. To eliminate tariff in Canada boxes are marked -Computer Parts:' Dealer inquiries invited. 
24 Hour Order Line: (408) 226 -4064 Designed by John Bell 
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CE NEW LSI TECHNOLOGY 

FREQUENCY COUNTER 
TAKE ADVANTAGE OF THIS NEW STATE -OF- THE -ART COUNTER FEATURING THE 
MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH 
TO INSTRUMENTATION YIELDS ENHANCED PERFORMANCE, SMALLER PHYSICAL 
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION [PORTABLE BATTERY 
OPERATION IS NOW PRACTICAL], DEPENDABILITY, EASY ASSEMBLY AND 
REVOLUTIONARY LOWER PRICING! 

KIT #FC -50C 60 MHZ COUNTER WITH CABINET & P.S 

KIT #PSL -650 650 MHZ PRESCALER NOT SHOWN) 

MODEL #FC -50WT 60 MHZ COUNTER WIRED, T .. CAL. 
MODEL #FC- 50 /600WT.. 600 MHZ COUNTER WIRED, TES 

919" OMPLETE! 
29.95 

165.95 
199.95 

SIZE: 
3" High 
6" Wide 

51/2" Deep 

pC-60 

PRE SCALE 

POWER s 
OFF 

DIxECT IIE 

,t .sto yoINOM.»+aó,èo- 

FEATURES AND SPECIFICATIONS: 
DISPLAY: 8 RED LED DIGITS .4" CHARACTER HEIGHT 
GATE TIMES: 1 SECOND AND 1/10 SECOND 
PRESCALER WILL FIT INSIDE COUNTER CABINET 
RESOLUTION: 1 HZ AT 1 SECOND, 10 HZ AT 1/10 SECOND. 
FREQUENCY RANGE: 10 HZ TO 60 MHZ. [65 MHZ TYPICAL]. 
SENSITIVITY: 10 MV RMS TO 50 MHZ, 20 MV RMS TO 60 MHZ TYP. 
INPUT IMPEDANCE: 1 MEGOHM AND 20 PF. 

[DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION.] 
ACCURACY: + 1 PPM I` .0001 %];AFTER CALIBRATION TYPICAL. 
STABILITY: WITHIN 1 PPM PER HOUR AFTER WARM UP [.001% XTAL] 
IC PACKAGE COUNT: 8 [ALL SOCKETED] 
INTERNAL POWER SUPPLY: 5 V DC REGULATED. 
INPUT POWER REQUIRED: 8 -12 VDC OR 115 VAC AT 50/60 HZ. 
POWER CONSUMPTION: 4 WATTS 

KIT RFC -50C IS COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP -BY -STEP INSTRUCTIONS 
WIRED & TESTED UNITS ARE CALIBRATED AND GUARANTEED. 

PLEXIGLA CABINETS 
Great for Clocks or any LED 
Digital project. Clear -Red 
Chassis serves as Bezel to 
increase contrast of digital 

ABINET I displays. 

311,6%1N,514FFD Black, White or 

CABINET II Clear Cover 

42W'H,5FW,4'FD $6.50 ea. 

REDOR GREY PLEXIGLAS FOR DIGITAL BEZELS 

3 "x6 "x1/8" ' 
0 ea. ' 

SEE THE WORKS Clock Kit 
Clear Plexiglas Stand 

6Big A "digits 
12 or 24 hr. time 
3 set switches 
Plug transformer 34508 
all parts included 

Plexiglas is 
i .1 

Pre -cut & drilled 
Kit 4850.4 C P 

Size 6"H.4v3"W.3 "D Assembled 

'2350 2/'45. $2.995 

XTAL TIME BASE 
Will enable 
Digital Clock Kits 
or Clock-Calendar 
Kits to operate 
from 12V DC. 

1 "x2 "PC Board 
Power Red: 5 -15V 
(2.5 MA. TYP.) 
Easy 3 wire hookup 
Accuracy: ± 2PPM 

#TB -1 (Adjustable 
Complete Kit 1495 
E'r& -.I 9.95 

SPECIAL PRICING! 
PRIME - HIGH SPEED RAM 

21L02 -3 4ek's 
LOW POWER - FACTORY FRESH 

1 -24 $1.75 ea. 100 -199 $1.45 ea. 
25 -99 1.60 ea. 200 -999 1.39 ea. 

1000 AND OVER 9.29 ea. 

I-Ì 1 11 Ì IE Ì E I Ì" , F Ì I 1i1=" _"_116_ iinlF_ MORE... KIT 7001 
FOR THE BUILDER THAT WANTS THE BEST. FEATURING 12 OR 24 HOUR TIME - 

29 -30.31 DAY CALENDAR. ALARM. SNOOZE AND AUX. TIMER CIRCUITS 
Will alternate time 18 seconds) and date 12 seconds) or may be wired for time or date display only, 
with other functions on demand. Has built -in oscillator for battery back -up. A loud 24 hour alarm 
with a repeatable 10 minute snooze alarm, alarm set & timer set indicators. Includes 110 
VAC /60Hz power pack with cord and top quality components through -out. 

KIT -7001B WITH 6 -.5 "DIGITS ..$39.95 
KIT - 7001C WITH 4 .6" DIGITS E+ 

2 -.3" DIGITS FOR SECONDS $42.95 
KIT -7001X WITH 6 -.6" DIGITS ..$45.95 

7001 C 

DISPLAY 

1/1211111111111 
KITS ARE COMPLETE (LESS CABINET) Tool X DISPLAY 7001 e DISPLAY 

ALL 7001 KITS FIT CABINET I AND ACCEPT QUARTZ CRYSTAL TIME BASE KIT PT: -1 

PRINTED CIRCUIT BOARDS for CT -7001 Kits 
sold separately with assembly info. PC Boards are 
drilled Fiberglass, solder plated and screened 
with component layout. 

AUTO BURGLAR 
ALARM KIT SY TO ASSEMBLE AND EASY TO INSTALL 
AL PROVIDING ...ANT FEATURES NOT 

NORMALLY FOUND KEYLESS ALARM HAS 
PROVISION FOR POS I GROUNDING 
SWITCHES OR SENSORS WILL PULSE HORN 
RELAY AT 'HZ RATE OR DRIVE SIREN KIT 
PROVIDES PROGRAMMABLE TIME DELAYS 
FOB EXIT, ENTRY I ALARM PERIOD UNIT 
MOUNTS UNDER DASH - REMOTE SWITCH 
CAN PE MOUNTED WHERE DESIRED CMOS 
REEIABILITY RESISTS FALSE ALARMS I 
PROVIDES FOR ULTRA DEPENDABLE ALARM 
DONOT BE FOOLEDBY LOW PRICES' THIS IS A 

TOP QUALITY COMPLETE KIT WITH ALL PARTS 
INCLUDING DETAILED DRAWINGS AND IN- 
STBUCTIONS OR AVAILABLE WIRED AND 
TE".TED 

Specify for 7001 

v- 
1 -. FI Ar4 

KIT MALR-1 
$9.95 

#ALR -1 WT 
WIRED & 
TESTED 

$19.95 

JUMBO DIGIT CLOCK 
A complete Kit (less Cabinet) featuring : 

six .5" digits, MM5314 IC 12/24 Hr. 
time, PC Boards, Transformer, Line 
Cord, Switches and all Parts. Ideal Fit 
in Cabinet II 

Kit #5314 -5 81995 2/838. 
JUMBO DIGIT $095 ea. 

CONVERSTION KIT .7 
Convert small digit LED clock to large 
.5" displays. Kit includes 6 - LED's, 
Multiplex PC Board & Hook up info. 
Kit #JD -1CC For Common Cathode 
Kit #JD -1CA For Common Anode 

B,CorX-s7.95 
,2124"8 14 I1IIIT' -! 
MODEL 12 VOLT AC or 0115 

02001 DC POWERED 
6 JUMBO .4" RED LED'S BEHIND RED FILTER LENS WITH CHROME RIM 
SET TIME FROM FRONT VIA HIDDEN SWITCHES 12/24 -Hr. TIME FORMAT 
STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC 
BRIDGE POWER INPUT CIRCUITRY - TWO WIRE NO POLARITY HOOK -UP 
OPTIONAL CONNECTION TO BLANK DISPLAY [Use When Key Off in Car, Etc.] 
TOP QUALITY PC BOARDS & COMPONENTS - INSTRUCTIONS. 
MOUNTING BRACKET INCLUDED 

KIT R2UEI $2795 3 OR $2595 Powers 
VAC 50 

COMPLETE KIT EA MORE J ea. RAC-1 
2 EA. 

VARIABLE REGULATED 
1 AMP 

POWER SUPPLY KIT 
VARIABLE FROM 4 10 I4V 
SHORT CIRCUIT PROOF 
723 IC REGULATOR 
2N3055 PASS TRANSISTOR 
CURRENT LIMITING AT I Amp 

KIT IS COMPLETE INCLUDING 
DRILLED E. SOLDER PLATED 
FIBERGLASS PC BOARD AND 
ALL PARTS (Less TRANS- 
FORMER) KITRPS -01 $8.95 
TRANSFORMER 24V CT will 
provide 300MA at 12V and 

1 Amp at 5V. 53.50 

ASSEMBLED UNITS WIRED & TESTED / 
ORE $ 

35 J ORDER #2001 WT [LESS 9V. BATTERY] $3/95 M Wired for 12 -Hr. Op. if not otherwise secified. ea. 
95 

OPTOELECTRONICS. 
INC. ORDERS TO USA & CANADA ADD 5' FOR SHIPPING, 

HANDLING & INSURANCE. ALL OTHERS ADD 10°ó. 
ADDITIONAL $1.00 CHARGE FOR ORDERS UNDER 
$15.00 - COD FEE $1.00. FLA. RES. ADO 4`o STATE 
TAX. 

5821 N.E. 14th AVENUE, 
FORT LAUDERDALE, FLA. 33334 
PHONE (305) 771 -2050 / 771 -2051 
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CO 
Ferroresonant Power Supply 

Input 110V 3A Factory Price $206 
Output 24V 8A Our Price $80 

Please add $5 00 extra postage to this Item 

CRYSTALS t = 0.002% 
LOWEST PRICE EVER 
HIGHEST ACCURACY/ 

Car Battery Eliminator $1695 KIT - 700 

KIT INCLUDES: Transformer, PC Board, Large heat 

sink, Large filtering capacitor 

WIRE WRAP WIRE 
7/7 

PRECUT 
# 30 Kynar available in red, blue, yellow, orange. Breen, black, and 
white. Saves time cutting and stripping, and yet is about the same in 

cost as on rolls. Other lengths and sizes available. All lengths are 
overall, with 1" strip on each end. Colors and lengths cannot be 

mixed for quantity pricing. Wires come in plastic bags or plastic 
tubes available at 254 each 

-c 
,Y' @4.90 

se 

ft 

PUSH 
- BUTTON 

67 SWITCH 

Frequency 
MHz 

000 Price 
8432 

2.000 
2.0100 Price 
2.097152 
24576 
2.667 
3.000 
3.200 
12798 

@4.50 3.5795 
Fm. uen 

MHz 
4.0000 
4.1943 
4.8152 
5.0000 
5.0688 
5.1850 
5.7143 
6.0000 
6.144 
6.400 
6.5536 

@3.65 6.0000 

nit 

Frequency 
MHz 

10.000 
14.318 
14.391 
18.000 
18.4320 
20.0000 
22.1184 
27.0000 
32.0000 
36.0000 
48 0000 

2'd In. 

3 in. 
3'h in. 
4 In. 
4'h in. 
5 in. 

5'k in. 
6 In. 

6'd in. 
7 in. 
7'h in. 
8 in. 
8'á in. 
9 in. 

9'h In. 
10 in. 
Addl. in. 

100 
.78 

.82 

.86 

.90 

.94 

.98 
1.02 
1.06 
1.15 
1.20 
1.25 
1.29 
1.32 

1.36 
1.40 
1.45 

.10 

500 
2.40 
2.60 
2.80 
3.00 
3.21 

3.42 
3.65 
3.85 
4.05 
4.25 
4.45 
4.65 
4.85 
5.05 
5.25 
5.51 

41 

1000 
4.30/K 
4.71/K 
5.12/K 
5.52/K 
5.93/K 
6.34/K 
8.75/K 
7.16/K 
7.57/K 
7.98/K 
8.39/K 
8.80 /K 
9.21/K 
9.62/K 

10.03/K 
10.44/K 

82/K 

5000 
3.89/K 
4.22/K 
4.55/K 
4.88/K 
5.21/K 
5.52/K 
5.86/K 
6.19/K 
6.52/K 
6.85 /K 
7.18/K 
7.53/K 
7.84/K 
8.17/K 
8.50/K 
8.83/K 

66 /K 

1(ln IR© 
(Formerly Tricot 

INTERNATIONAL 

71N W. Lincoln Ave.. Suite L, Anaheim. Ca. 17401 

TERMS Moe Me óuro er 

ese a 

o 

Pedd it 0o for pmraps .As Cal . $zoo for 
011015tMe, O. mm add 10%01 oNr 

Mwnwe Orear 76.00 CO.O. WOD r71A0nandl:W 
STORE HOURS Mon: Seta . 10.0 

D 114a1a1E011 0 MNIROaIM 

RHONE 714/101 -0234 

HAMMOND BREADBOARD KIT 

OVER 3000 SOLD 
30 MHz LOW COST 

FREQUENCY COUNTER KIT 

@2.85 

Perfect for 

COMPARE 
and 

SAVE! 

$54" 
Frequency Range -100Hí to 30MHz m resolution 100 Hz 
All TTL Circuitry-No tears in the eyes when replacing ICs 
FET Input Stage -Offers high input impedance 
High Sensniwty --lsmV typical 
xytal Time Base - 0.001% 10MHz for better accuracy 
On Board Regulator -No external power supply needed 
All ICs Socketed -Easy to service 
Easy to Operate -No switches to flip 
Tin Plated I Screened Board -For easy asaembl 

Instrument Case 
our 30 MHz Frequency 

MINIATURE DP DT .20 each 

SLIDE Aim 10 for $1.75 
SWITCH 100 for $15.00 

White, green 
and yellow 

30s ea. 
4/51.00 

PRICE: $17.50 

TANTALUM CAP 
AXIAL LEADS 

1 10V 150 
1 35V 204 

3.3 35V 254 
10 50V 308 
22 35V 304 

6 -DIGIT AUTO CLOCK KIT WITH ALARM 
Features. 

C X'tai nma bete A. Di 0.5" FND 500 
D. P.C. Boards, speaker, IC's 

Series Display 
and all paces. 1995 

B. Onion, Board may Cl 
E. Detailed Instructions Hir o de 

4 and 6 Digit Alarm Clock Kit 
Kit includes P.C. Boards, x'tormer 4 -D1git $10.95 
and all parts. (Limited Qty.) 6 -Digit $12.95 

DIP SWITCHES 

DIP PLUGS 
5 pcs 10 pcs 100 pcs 

3.25 6.00 55.00 
3.50 6.50 60.00 

9.50 18.00 150.00 

No. of Sw. 
2 

3 
4 

5 

6 

8 

9 

10 

Wire Wrap Wire 
Special Purchase 

500 ft. roll@ 5.00 ea. 
White only 

Price 
1.80 
1.90 
2.15 
2.45 
2.70 
2.90 
3.10 
3.30 
3.50 

BIMBOARD I $9.95 ea. 
Accepts DIP packages without adaptors or 
damaging component leads. 

Contacts are double sided, nickel silver. 
current carrying capacity of 1 Amp with lesa 

than 10 milliohms contact resistance. 

Total of 550 sockets Identified by aletter and 
number matrix for recording experiments 

Buss strip section runs up each side of 
board. 

Component bracket (included with each 
board) will fit on any of the four edges or 
down the center. 

BIMBOARD 2 

$ 24. 

2 Bimboards and 2 component brackets 
1 Aluminum base with 4 insulated Terminals 

BIMBOARD 3 $ 34 . 

3 Bimboards and 3 component brackets 

1 Aluminum base with 4 insulated terminals 

BIMBOARD 4 $43. 
4 Bimboards and 4 component brackets 
1 Aluminum base with 4 insulated terminals. 

Z -80 CPU BOARD /KIT 
On board 2708 EPROM addressable to any 

4K boundary above 32K. Power-on -jump to 

any 4K boundary above 32K, or the on board 

2708. On board run -stop flip -flop and 
optional generation of Memory Write allow 
front panel -less operation 
BARE BOARD $34.00 
$130.00 (2MHz) $145.00 
(4MHz) 

KITS - 

A60 IV 
450 EKs 

8K 
230.00 
216.00 

SOLDER WIK 
Quick solder remover 
1'32" 5 ft 
1/16" 5 li 

1/8" 5 I I 1.40 ea. 
1/4" 21/2 11 

Over 1000 sold 
5V 10A Power 

Supply Kit for your 
TTL Circuits! 

Kit Includes. Extra 

Large Heat Sink. Pow. 
er Tr., IC Raeutator, 

P.C. Bara, wie, OVP Grcu tn. 
-n nase 

With Optional Rectifiers 
Filterire Capacitor 

$11.95 $14.95 

16K 
340,oó 
328.00 

8080 A CPU BOARD /KIT 
With 8 level vector interrupt. CUP chip 
clock chip: 8224; x ytal Freq.: 18MHz: vector 
interrupt chip: 8214. 

BARE BOARD $28.50 KIT $95.00 

REAL TIME CLOCK FOR S -100 BUSS 

On board 1MHz Crystal Oscillator; two 
independent interrupts. 16 bit counter In 

10 a steps; and decade steps from 100 s 

to 10 sec. 

BARE BOARD $24.00 

KIT $120.00 

8K STATIC RAM MEMORY KIT' 
Bare board $ 24. KITS - 

S120.00 1450/151 $135.00 1350x51 5150.00 (250ná1 

*- ---- -- 10K RAM MEMORY KIT 
KIT '4365- 450ns 

Bareboord $24 $415 - 
32K 

776.00 -- 32K RAM MEMORY KIT 
401$.00 Bareboord $30 

28 AWO CABLE 
7/26 Strand LAMINATED - GRAY 

.0 SOCKETS 
Lo-pro 3 -1-owe Wire Wrap 

5 pcs 10 pcs 100pcs 5 pcs .n pcs 100 pcs 
8-pin 0.80 1.50 12.00 1.90 -3.50 32.00 

14 -pin 0.95 1.75 15.00 2.10 3.90 36.00 
16 -pin 1.05 2.00 17.00 2.50 4.20 39.00 
18 -pin 1.40 2.50 23.00 3.20 6.00 55.00 

20 -pin 1.60 3.10 28.00 3.50 6.50 60.00 

22 -pin 1.80 3.40 32.00 3.75 7.00 65.00 

24 -pin 1.85 3.50 33.00 4.25 8.00 75.00 

28 -pin 2.20 4.20 39.00 4.75 9.00 85.00 
40 -pin 3.50 6.20 59.00 6.50 12.00 100.00 

C><>00 

1N4148 Diodes 
10 750 

50 3.25 
100/5.00 

POWER TRANSISTORS 
MAI CHI o vnn 

v ws+ ri 

AMP VOL , 

s,2'i PHI PAM 

L.E.D. T- Segment Displays 
FNO 500 Com Cat. 0.5" 754 

FM) 510 Com Anode 0.5" 755 

17208 Com. Anode 1" 4.75 

172311 Com Cat. 1" 4 75 

9V Battery Clips 
10c ea. 10, 750 50,3 00. 100/5.01 

0.2" L.E.D. 
Red 150 

Green 200 

Yellow 204 

Amber nnc 

Lamps 
100/1 0.00 
100/15.00 
100/15.00 
100/15.00 

CASES (bottoms) PANELS (tops) 
A BC D E F 

15° SLOPING PANELS 

4.0 5.5 
6.5 5.5 
6.5 8.5 

2.0 
2.0 
2.0 

1.1 

1.1 

1.1 

BLUE GREEN GOLD PRICE WHITE SAND 

3.3 2.2 1 -B 1 -G 1 -L 5.50 1 -W 1 -S 
3.3 2.2 2 -8 2 -G 2 -L 6.10 2 -W 2 -S 
3.3 5.2 3 -8 3 -G 3 -L 6.70 3W 3 -S 

6.5 8.3 3.0 1.3 6.3 2.2 4 - B 4 - G 4 - L 7.30 4 -W 4 -S 
10.0 8.3 3.0 1.3 6.3 2.2 5 -B 5 -0 5 -L 7.80 5 -W 5 -S 
10.0 11.3 3.0 1.3 6.3 5.2 8 -B 6 -G 6 -L 8.40 6 -W 6 -S 

14.0 8.3 3.0 1.3 6.3 2.2 7 - B 7 - G 7 - L 8.80 7 - W 7.5 
14.0 11.3 30 1.3 6.3 5.2 8 -8 8 -G 6 -L 9.70 8 -W 8 -S 

30° SLOPING PANELS 

4.0 5.5 3.0 1.1 3.7 2.2 9 -e 9 - G 9 -L 5.50 9 -W 9 -S 
6.5 5.5 3.0 1.1 3.7 2.2 10 - B 10 - G 10 - L 6.10 10 W 10 - S 

6.5 7.2 4.0 1.1 5.7 2.2 11 -8 11 G 11 -L 6.70 it - W 11 - S 

10.0 5.5 3.0 1.1 3.7 2.2 12 - B 12 - G 12 -L 7.30 12 - W 12 - S 

10.0 7.2 4.0 1.1 5.7 2.2 13 - B 13 - G 13 - L 7.80 13 W 13 - S 

10.0 10.2 4.0 1.1 5.7 5.2 14 - B 14 - G 14 - L 8.40 14 - W 14 - S 

14.0 7.2 4.0 1.1 5.7 2.2 15 - B 15 - G 15 - L 8.80 15 - W 15 -S 
14.0 10.2 4.0 1.1 5.7 5.2 16 -B 16 -G 16 -L 9.70 16 -W 16 -S 

BLACK PRICE 

1 -K 
2 -K 
3 -K 

4 -K 
5 -K 
6 -K 

5.50 
8.10 
6.70 

7.30 
7.80 
8.40 

7 - K 8.80 
8 - K 9.70 

9 -K 
10 - K 

11 -K 

12 - K 

13 - K 

14 - K 

15 - K 

16 K 

5.50 
6.10 
8.70 

7.30 
7.80 
8.40 

8.80 
9.70 

C 

0t) 

No. 01 

Conductors 
10 

vH-. 
16 

20 
-r 26 

34 
40 
50 
60 

LAMINATED - 
- COLOR CODEO 

T, wµ»0lltil200 0.45. 

Width Price /i/W 

0.45" 
0.65 
0.75" 
0.95" 
1.25" 
1.65 
1.95" 
2.45 

2.95" 

0.33 
0.46 
0.53 
0.66 
0.86 
1.15 
1.35 
1.65 

2.00 

16 0.75" 
20 0.95.. 
26 1.25" 
34 1.65" 

40 1.85" 
50 2.45 
60 2.95" 

0.54 
0.75 
0.86 
1.05 
1.40 
1.85 
2.15 
2.70 
3.25 

74 Keys Keyboard 
Manufactured by Micro Switch 
for Honeywell. Full encoded. 
(Limited Quantity) 

$50.00 

A _ F 

15°.317- 
i 

.. áa 
, -, 

á ÿ- 
1,3Z9*, ,r 

a 
- 
A7 1 

4. vat -41/ 
.;.r. 
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8 -TRACK TAPE As- - 
DECK CHASSIS 

Stereo Play Back 
50 

*As-Is Needs Repairs 
Schematic Included 

¢°0 
;- F 

-J ' ,C 

*Experimenter's Delight 117 VAC B S R 4! 
Size. 8'/4 x 5'a x 3''a" Wt. 5 lbs 

0 
I 

J 

BA 

NI -CAD RECHARGEABLE 
"AA" BATTERY 
1 2 Volt Rechargeable 

EACH *Made By 3 Famous Mfr's 

e @ 1.25 Ea *Ideal for Radios. Calculators 
20 @ I.18 Ea. & Similar Devices 

341 100 @ 1.09 Ea. Rechargeable Over & Over 

AC Adapt. 117V to 6, 7.5 L 9VDC. BA -159 3.99 

CB Gutter Mount Antenna. AA -929 6.99 

CB Trunk Mount Antenna. AA -999 5.99 

"Message Minder" Tape Recorder. As -Is. RA- 731 7.99 

1800 -Ft. Ampex Recording Tape, 7" Reel. TA -993 1.59 

50ÓT Hook -Up Wire Kit. WW -579 1.99 

Cassette Tape. Pkg of 3,30 Minute TA 879 79e 

8 -Track Tape 40 Minute TA -901 49e 

Earphones. 8 Ohm. less Cord Pkg of 4 PH-405 49e 

8" Poly Planar Speaker. Pair. SP -434 , 3.99Pr. 

Ceramic Capacitors. Kg of 100 CC 211 1 00 

RED LED. 2 Volt 10mA Pkg of 5 PL 233 59e 

Black Light Bulb. XM -291 798 

Cassette Lapkl Mike 3 5mm Plug MM. 114 100 

12 Volt -12 Amp Hour, Wet Cell Battery. BA -404 9.99 

6 to 12 Volt DC Converter 6V Acc On 12V Batt AU -297 499 

OFFER GOOD ONLY IN THE CONTINENTAL U.S. 

electronics 
260 S. Forge St. 

Dept. LE Akron, Ohio 44327 

NAME 
ADDRESS 
CITY STATE Z P 
Oty. Stir. 1 Description Price Ea. Total 

Please Tax 
Send Postage 

Catalog TOTAL 
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SEE IN THE DARK 
IR viewer complete ready to operate. 
Guaranteed by the manufacturer. 
Portable, runs on lantern battery. 
New, see in total darkness. No ship- 
ments to Calif. Comes complete with 
built in IR source and adjustable 
focus lens. SPL -21 $199.00 

CHARACTER GENERATOR CHIP 
Memory is 612X5 produces 64 five by seven 
ASCH characters. New by National, w /specs 

16.00 
TOUCHTONE ENCODER CHIP 
Compatible w /Bell systept. Ideal for repeater 
work. W /specs *6.00 

HAWKEYE RADAR SPEED TRAP alarm 
Plugs into cigar lighter outlet $30 
12 VOLT DC POWER SUPPLY 21/2 amps. 
Runs CB's, tape decks in house. New ih 
metal cabinet. $14 

outnmer pay all postage 

MESHNA, PO BOX 62, E. Lynn Ma 01904 
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RADIO- ELECTRONICS does not assume 
any responsibility for errors that may 
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77,52 Active Electronics 90,91 
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You bet! Meet CSC'sMulti- family Logic Probe 2. 
Specifications 

Input impedance better than 300KS_ 
Thresholds (switch selectable) DT_: TTL HTL /CMOS 
logic 1 ttwesholds (HI -LED) 2251 ±.10V 70 °a Vcc- 10% 

logic 0 ttwesholds (LO -LED) 0°80.1 05V 30% Vcc - 10 ° %E 

Min. detectable pulse width 300 -seec. 

Pulse detector (PULSE LED)' ,) -sac pulse stretcher makes 
high -speed pu se train o single events) + or - transitions) aisibl 
Input protection overload, - 25V cirinuous; 117 VAC for less 

than 10 sec. reverse- polarity, 50V 
Power require-nents 5 -15 volts Vcc; 30mA max. 

Operating temperature 7.-50 °C 

Physical size (I x x a) 
5.3x 1.0x0.7' (147 x 25.4 t 17.8mm) 
Weight 3oz. (.0)85Kg) 
Power leads detachable 24- (610 mm) with cclor- 
ccded insulated clips, othe s available 

Wherever you need fast, safe, accurate digital testing - 
you need CSCs new LP -2 It's a compact, enortrcusly 
versatile circuit- powered unit that's become incispens- 
able. As a IEveldetector Pulse detector. And pulse 
stretches. 
Easier to use. Set LF -2's switch to the proper logic family, 
connect two cl p -leads to the circuit's supply, toLch the 
probe to the node under test -and you get an 
instant picture of circuit conditions. Separate 
LED's Indicatelogic "1", logic "0 ", and all pulse 
transitions. And a 300K -plus input impedance 
insures minimum circuit leading. 

At just $24.95', yoL dor t have to think twice 
about o wnir g tie LP -2. Especially when you 
see how it simplifies testing, debugging and 
servicirg alt types of digital circuits. 

Order today. Call 2C3 -624 -310'3 (East 
Coast) or 415-s 21-8E72 (West Coast): 
9 a . p.m local time Major credit 
cards acceptec. Or sere yo Jr CSC s` 

dealer. Prices s -nigher 
outside USA.. 

Hi LEO ON 

PULSE LEO BLINKS 
ON FOR t 10 SEC 

n _ED ON 

Mi LED ON 

Logic Family Swritch- -TL /CTL 
or CMOS mate yes Logic " and 
"0" levels for greater versaility. 
CMOS positior also compat ble 
with HTL, HINIL and MOS logic. 

PULSE LED -Ind catespjsitive 
and negat ve pt. Ise a.nd level 
transitions. Stretches pulses as 
narrow as300 nanoseconds to 
full Vto sec. (10Hz p_lse rate). 

HI /LO LED's -Display leve 
(HI- logic "1", LO -logic "01 of 
signal activity. 

Interchangeable ground 
lead connection- Provices 
ground -side inr ut ©nnecti of viE. 

optional cables 

Interchangeable probe 
tips- Straight ipsupplied optional 
alligator cl p and insulated c Lick- 
connecting clip available. 

Plug -in leads-24" suppl ed, with 
alligator clips . V rtue Ily any ength leads 
may be cor nect sd. 

LOGIC , PULSE 
_ED 
)Fc 

PJLSE 
-ED 
err 

LO LED ON 

:J O qT 'RNSP ONS -... SE LF:. S. Nb 

Ni LED Oh 
L] LEODCESNO7 NARROW FJLSE 

LOGIC D 

M1NC P.* SE RNSaiDNS PuLSE .EC' SL't: ii,r.,R F 

LOGC D 
LC LED GN 

N. LED 3OES NOT RESPOND 7"C. NARROW PLLgS 

C ONT NENTAL SPECIALTIES CORPOPPTION 

70 Fulton Terra 3ox 1492. New Haven. Cit 06509 
;03- 624 -3103 TWX 710 -465 1227 

WEST OAST 351 Cali crria St_ San Francisco CA 94104. 
c15- 421 -8872 TWX 910 -3:2 7992 

GREAT BRITAIN CSC U< LTD 

Spur tad. North Feltham Trading Estate. 
Feltham, Middlesex, England 

01 -Eeo 0782 Intl Telex 851 -8E1 3669 

Manutact.rnr s Recommended Resale 
5 1978 Cortirental Specialties Corperetion 
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We'rz 
so convinced 

our high- 
performance K40 

will outperform 
every CB antenna, 

WELL SELLYOU ONE FOR 38.5OTO PROVE IT! 

1 

3 

4 

The K40 is more than just a premium antenna. 
It's specifically guaranteed, in writing, to outperform any antenna it replaces. 

TRANSMITS FURTHER. 
RECEIVES CLEARER. 
We mean just that! We'll back you 100% 
if the K40 doesn't transmit further or re- 
ceive clearer than the antenna it replaces. 
We know it will. We've tested it with 771 
CBer's just like you for one year. 

WHEN YOU PAY MORE, YOU EXPECT 
MORE. 
For a full year we'll let your dealer replace 
any part you're not happy with. You make 
the decision, not us. Our guarantee in- 
cludes rust. It includes broken whips. It 
includes everything. 

IT'S AMERICAN MADE. 
No need to be concerned about replace- 
ment parts. There is not one component 
that is made anywhere else but in America. 

MOUNTS ANYWHERE, EVERYWHERE. 
With the spectacular Unimount, you can 
fit your K40 to any mounting surface -any- 
where. And that's guaranteed too. 100 %. 
That means this single K40 antenna can 
easily fit any vehicle you own -or you'll 
ever own. That includes choppers, dune 
buggies, gutters, mirror mounts, luggage 
racks, trunks, hatch -backs, through roofs, 
semi's, pickup's & RV's. 

SOLD BY PROFESSIONAL DEALERS THAT 
TAKE PRIDE IN SERVICING CBER'S. 
Like pro -golf clubs, the K40 antenna is sold 
through pro -CB /Electronic stores only. 
It's not being sold to mass merchandisers. 
It's not being sold to Sears or Penney's or 
any retail outlets that cannot offer full -time 
professional support to the service you 
need. We control that because we person- 
ally qualify each and every retailer before 
we sign him on. 

HERE'S OUR DEAL. 
Make a check for $38.50. Rip out this page 
and run over to your local CB shop for 
your very own K40. If he is out of K40's, 
have him call us immediately. We'll get it 
out to him in 24 hours. Here's how: 

REACH! IT. 
for your dealer's phone and dial, O FOR 

314 -697-7400 
Our boys will be waiting for him at 
AMERICAN ANTENNA, Elgin, Illinois. 
An All- American Product by an All- American Company. 
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