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The 40- channel Cobra 29XLR. From 
the sleek brushed chrome face to the matte 
black housing, it's a beauty. But its beauty 
is more than skin deep. Because inside, this 
CB has the guts to pack a powerful punch. 

The illuminated 3-in-1 meter tells you 
exactly how much power you're pushing 
out. And pulling in. It also measures the 
system's efficiency with an SWR check. Iri 
short, this Cobra's meter lets you keep an 
eye on your ears. 

The Digital Channel Selector shows you 
the channel you're on in large LED 
numerals that can be read clearly in any 
light. There's also switchable noise 
blanking to reject short -pulse noise other 
systems can't block. The built -in power of 
DynaMike Plus. Automatic noise limiting 

and Delta Tuning for clearer reception. 
And the added protection of Cobra's 

nationwide network of Authorized Service 
Centers with factory -trained technicians 
to help you with installation, service and 
advice. 

The Cobra 29XLR. It has 40 channels. 
And it has what it takes to improve 
communications by punching through 
loud and clear on every one of them. 
That's the beauty of it. 

óbra 
Punches through loud and clear. 

Cobra Communications Products 
DYNASCAN CORPORATION 

6460 W Cortland St., Chicago, Illinois 60635 
Write for color brochure 

EXPORTERS: Empire Plamv,ew, N Y CANADA: Atlas Eectrorucs Taranto 
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We developed an exciting new consumer 
marketing concept. It's called "stealing." 
That's right, stealing! 

Now if that sounds bad, look at the facts. 
Consumers are being robbed. Inflation is 

stealing our purchasing power. Our dollars are 
shrinking in value. The poor average consumer 
is plundered, robbed and stepped on. 

So the poor consumer tries to strike back. 
First, he forms consumer groups. He lobbies 
in Washington. He fights price increases. He 
looks for value. 

So we developed our new concept around 
value. Our idea was to steal from the rich 
companies and give to the poor consumer, 
save our environment and maybe, if we're 
lucky, make a buck. 

A MODERN DAY ROBIN HOOD 

To explain our concept, let's take a typical 
clock radio retailing for $39.95 at a major 
retailer whose name we better not mention or 
we'll be sued. It costs the manufacturer $9.72 
to make. The manufacturer sells the unit 
to the retailer for $16. 

THE UNCLE HENRY PROBLEM 

Let's say that retailer sells the clock radio 
to your Uncle Henry. Uncle Henry brings it 
home, turns it on and it doesn't work. So 
Uncle Henry trudges back to the store to 
exchange his "lousy rotten" clock radio for a 
new one that works ( "lousy" and "rotten" 
are Uncle Henry's words). 

Now, the defective one goes right back to 
the manufacturer along with all the other 
clock radios that didn't work. And if this 
major retail chain sells 40,000 clock radios 
with a 5% defective rate, that's 2,000 "lousy 
rotten" clock radios. 

CONSUMERS PROTECTED ALREADY 
Consumers are protected against ever seeing 

these products again because even if the 
manufacturer repairs them, he can't recycle 
them as new units. He's got to put a label 
on the product clearly stating that it is 
repaired, not new, and if Uncle Henry had his 
way the label would also say that the product 
was "lousy" and "rotten." 

It's hard enough selling a new clock radio, 
let alone one that is used. So the 
manufacturer looks for somebody willing to 
buy his bad product for a super fantastic 
price. Like $10. But who wants a clock radio 
that doesn't work at any price! 

Til A new consumer concept lets 
you buy stolen merchandise 
if you're willing to take a risk. 

ENTER CONSUMERS HERO 

We approach the manufacturer and offer 
to steal that $39.95 radio for $3 per unit. 
Now think of it. The manufacturer has 
already spent $9.72 to make it, would have to 
spend another $5 in labor to fix and 
repackage it, and still would have to mark the 
unit as having been previously used. So he 
would be better off selling it to us for $3, 
taking a small loss and getting rid of his 
defective merchandise. 

Consumers Hero is now sitting with 2,000 
"lousy rotten" clock radios in its warehouse. 

Here comes the good part. We take that 
clock radio, test it, check it and repair it. 
Then we life test it, clean it up, replace 
anything that makes the unit look used, put a 
new label on it and presto -a $39.95 clock 
radio and it only cost us $3 plus maybe $7 to 
repair it. 

Impossible -to -trace 
* * Guarantee * * 
We guarantee that our stole,i products 
will look like brand new merchandise 
without any trace of previous brand 

identification or ownership. 

We take more care in bringing that clock 
radio to life than the original manufacturer 
took to make it. We put it through more tests, 
more fine tuning than any repair service 
could afford. We get more out of that $10 
heap of parts and labor than even the most 
quality- conscious manufacturer. And we did 
our bit for ecology by not wasting good 
raw materials. 

NOW THE BEST PART 
We offer that product to the consumer for 

$20 -the same product that costs us $3 to 
steal and $7 to make work. And we make $10 
clear profit. But the poor consumer is glad we 
made our profit because: 

1) We provide a better product than the 
original version. 

2) The better product costs one half the 
retail price. 

3) We are nice people. 

o NATIONAL Consumers Hero has been made 
SALES possible by grants from the 

GROUP JS &A National Sales Group. 

APRIL 1977 

BUT THERE'S MORE 
Because we are so proud of the mer- 

chandise we refurbish, we offer a longer 
warranty. Instead of 90 days (the original 
warranty), we offer a five year warranty. 

So that's our concept. We recycle "lousy 
rotten" garbage into super new products with 
five year warranties. We steal from the rich 
manufacturers and give to the poor consumer. 
We work hard and make a glorious profit. 

To make our concept work, we've 
organized a private membership of quality 
and price- conscious consumers and we send 
bulletins to this membership about the 
products available in our program. 

Items range from micro -wave ovens and TV 
sets to clock radios, digital watches, and 
stereo sets. There are home appliances from 
toasters to electric can openers. Discounts 
generally range between 40 and 70 percent 
off the retail price. Each product has a 
considerably longer warranty than the original 
one and a two week money -back trial period. 
If you are not absolutely satisfied, for any 
reason, return your purchase within two 
weeks after receipt for a prompt refund. 

Many items are in great abundance but 
when we only have a few of something, we 
select, at random, a very small number of 
members for the mailing. A good example was 
our $39.95 TV set (we had 62 of them) or a 
$1 AM radio (we had 1257). In short, we try 
to make it fair for everybody without 
disappointing a member and returning a check. 

EASY TO JOIN 
To join our small membership group, 

simply write your name, address and phone 
number on a slip of paper and enclose a check 
or money order for five dollars. Mail it to 
Consumers Hero, Three JS &A Plaza, North- 
brook, Illinois 60062, %Dept. P E . 

You'll receive a two year membership, 
regular bulletins on the products we offer and 
some surprises we would rather not mention 
in this advertisement. But what if you never 
buy from us and your two year membership 
expires. Fine. Send us just your membership 
card and we'll fully refund your five dollars 
plus send you interest on your money. 

If the consumer ever had a chance to strike 
back, it's now. But act quickly. With all this 
hot merchandise there's sure to be something 
for you. Join our group and start saving today. 

CONSD!IRS 
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Old Fashion d 
in the 

Our 6800 computer system repre- 
sents the best value available today, 
with no sacrifice in performance. 

I would like to explain why this is 

true. The most basic reason is that 
the 6800 is a simpler, more elegant 

machine. The 6800 architecture is 

memory oriented rather than bus 

oriented as are the older 8008, 8080 
and Z -80 type processors. This is an 

important difference. It results in a 

computer that is far easier to program 
on the more basic machine language 

and assembly language levels. It also 

results in a far simpler bus structure. 
The 6800 uses the SS -50 bus which 
has only half the connections needed 

in the old S -100 (IMSAI /MITS) bus 

system. If you don't think this makes 

a difference, take a look at the mother 
boards used in both systems -com- 
pare them. The SS -50 system has 

wide, low impedance 0.1 lines with 
good heavy, easily replaced Molex 

connectors. The S -100 bus, on the 

other hand, has a very fine hair -like 

lines that must be small enough to 
pass between pins on a 100 contact 
edge connector. I'll give you one 

guess which is the most reliable and 

noise free. As for cost -well any of 

WEI Eitii 

a 
: 

you who have purchased extra con - 

nectorsfor your S -100 machines know 
what kind of money this can run 

into. The 6800 is supplied with all 

mother board connectors. No extras, 

or options like memory, or con- 

nectors for the mother board are 

needed in our 6800 system. 

The 6800 is not beautiful, but "Oh 
Boy" is it functional. That plain 

black box is strong and it has an 

annodized finish. This is the hardest, 
toughest finish you can put on alu- 

minum. Most others use paint, or 

other ess expensive finishes. The 

6800 does not have a pretty front 
panel with lights and multicolor swit- 

ches. This is because the lights and 

switches are not only expensive, and 

unnecessary, but also a great big pain 

to use. We don't crank up the 6800; 
we use an electric starter -a monitor 
ROM called Mikbug. He automatical- 
ly does all the loading for you with- 
out any time wasting switch flopping. 
So in the 6800 system you don't buy 
something expensive (the console) 

that you will probably want to stop 
using as soon as you can get your 
hands on a PROM board and a good 
monitcr. 

GOMPUTEP 
111111Ij 

5'WTTf 
BVBTEM 

Tradition 
That's another thing. Mikbug® is a 

standard Motorola part. It is used in 

many systems and supported by the 

Motorola software library in addition 
to our own extensive collection of 
programs. It is not an orphan like 
many monitor systems that are uni- 

que to the manufacturer using them 
and which can only run software pro- 
vided by that manufacturer. Check 

the program articles in Byte, Interface 
and Kilobaud. You will find that al- 

most all 6800 programs are written 
for systems using a Mikbug''' monitor. 
Guess how useful these are if you 
have some off -brand monitor in your 
computer. 

The 6800 will never win any beauty 
prizes. It is like the Model '7" and 

the DC -3 not pretty, but beautiful 
in function. It is simple, easy to use 

and mainta n and does its job in 

the most reliable and economical way 
possible. What more could you want? 

Mikbug ® is a registered trademark 
of Motorola Inc. 

BM moon OO 
Computer System 

with serial interface and 4,096 words 
of memory S395.00 

L Enclosed is S395 for my SwTPC Computer Kit Send Data 

or BAC 

or MC Ex Date 

NAME 

ADDRESS 

CITY STATE ZIP 

Southwest Technical Produc-s Corp., Box 32040, San Antonio, Texas 78284 
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ELECTRONICS AIDS SECURITY 

We're living in an age when thefts are more commonplace than ever before and 
disastrous fires are destroying more and more property and lives. Thankfully -and 
as every security- minded person knows -we now have electronic devices to 
provide at least some measure of prevention against such disasters. 

A sophisticated example of an electronic theft -prevention device, for example, is 
the digital combination lock described in this issue. The fastest- growing part of the 
home security industry, however, is in residential electronic smoke detectors. 

More and more people are concerned about fires starting while they sleep. And 
they should be! Reports indicate that a fire breaks out in someone's home in the 
U.S. every 57 seconds. Moreover, 75 percent of the fatalities that result occur at 
night. Since smoke can be detected in the early stages of a f're, it can be an ally to 
save your life rather than take it. So it's no surprise to learn that electronic smoke 
detectors are selling in the millions of units, rocketing upward at a 45- degree angle, 
with no end in sight. 

There are a variety of fire alarms, of course. Heat -sensitive alarms, for instance, 
provide an audible warning when they detect a temperature above 135 degrees 
Fahrenheit (57.2 °C). But unless a fire occurs in the immediate vicinity of this type of 
alarm, a warning won't be provided until the fire (including smoke) has reached a 
very serious stage. An electronic photoelectric detector, in contrast, can sense 
visible smoke, issuing an earlier warning of impending disaster. Ionization sensors 
(containing a minute, "harmless particle of radioactive material), however, 
provide an earlier warning when the combustion product is barely visible. And the 
highly sensitive Taguchi sensor employed in a construction project here last year 
(August 1976) can quickly detect paint fumes, gas leaks, carbon monoxide, and 
other roxious fumes, too. 

According to Consumer Reports (January 1977), one should install two types of 
fire detectors: an ionization type and a photoelectric type. Their reasoning is based 
on the fact that the latter are very sensitive to smoke from smoldering fires (the 
causes of the majority of residential fire deaths) but react slowly to hard -to -see 
combustion products from flaming fires (the second largest cause of fatalities). The 
ionization detector is said to perform essentially in the opposite manner. CU also 
takes issue with the Public Citizen's Health Research Group's report that urges a 
ban or ionization -type smoke detectors due to its radioactive metal. In CU's 
judgement, the fears are unwarranted. 

At this time, there are some 66- million households in America without a smoke - 
or fire -warning system. That seems a shame when one considers that in 1974, 
according to GE, more than 300,000 Americans were injured or died from fires, 
while property loss exceeded $3 billion. State code requirements springing up 
across the country are sure to change these frightening statistics in time by 
requirilg smoke alarms in all new homes and apartments. Half of the states, 
however, have no such smoke -alarm code (though most states do for mobile 
homes). 

With so many moderately priced ($35 to $60) smoke detectors on the market, 
both battery- powered and wired, there's no reason why people shouldn't take full 
advantage of this electronic safety device to reduce the risk of tragedy. Our sense 
of values should certainly place these electronic devices ahead of the new coffee 
makers -whose unit sales now almost triple those of smoke alarms. Life before 
pleasLre, I say. 
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The Digital Group adds character(S >. 

The Digital Group's computer 
systems have a lot of character 
already. Just one quick look at 
any of our products in their 
unique custom cabinets con- 
firms that. But we believe it 
never hurts to add a bit more. 

So, the Digital Group has added 
character in a big way to give an 
added dimension to the opera- 
tion of our video -based com- 
puter systems. We are pleased 
to announce our new TV readout with a 64- character line. 
It will give your system a great deal more capability. Give 
it more character, if you will. 

Here are the specifics on the Digital Group TV Readout 
and Audio Cassette Interface: 

64, to be exact. 

a ® o ® l o.i 

:1111,111111 

1024 Character TV Readout 
64 characters horizontal by 16 lines 
7x9 character matrix (effectively 7x12 due to char- 
acter shifting) 
1K on -board RAM for buffer storage- requires 
no main memory- completely independent 
128 character ASCII 

Upper case alpha 
Lower case alpha with base line extenders (g, 
1 P, Y) 
Numbers and extended math symbols 
Greek alphabet 

Software driven cursor - forward and backward 
Compatible with most microprocessors; Interfaces 
with 1 8 -bit parallel output port 
Timebase may be driven with an external timebase 

(may be synchronized to TV camera, TV set, etc.) 
Readout timebase available at connector (can be 
used for graphic driver, etc.) 
White characters on black, and /or black on white; 
software selectable 
Plugs into standard dual 22 -pin TVC connector on 
Digital Group Systems 

Improved Audio Cassette Interface: 
Reliable FSK recording technique 
Uses standard unmodified audio cassette recorder 

APRIL 1977 
CIRCLE NO. 21 ON FREE 

Write cassette system 
uses a digitally synthe- 
sized frequency shift 
system, derived from TV 
system's master crystal 
oscillator 

Read cassette system 
easily aligned using the 
write system as an align- 
ment aid. 

Runs at 1100 baud 
(100 characters /second) -loads 
16K in 3 minutes 

512 TVC to 1024 TVC Upgrade Kit: 
As always, when the Digital Group extends the capabilities 
of our systems, it doesn't mean obsolescence for any 
products. We are offering an upgrade kit for present Digital 
Group system owners who wish to go to the longer line 
length. This kit uses most of the IC's from our TVC -F read- 
out. No unsoldering is required; all new sockets, capac- 
itors, resistors, PC board and other necessary parts are 
supplied. 

Prices: 
TVC -64 -Full 64- character TV Readout & Audio Cassette 
Interface: 

Kit - $140 Assembled - $205 

TVC- 64UPG- Upgrade kit from TVC -F: 
Kit - $65 

If you already own a Digital Group system, our 64- charac- 
ter line will definitely enhance its operation. If you're just 
looking, you might want to keep in mind that the Digital 
Group has a lot of characters. 

Write or call now for details on our new 64- character TV 
readout and all our other exciting products. 

box 6528 denver, colorado 80206 (303) 777 -7133 
INFORMATION CARD 
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B &K- PRECISION MODEL 1801 $240 

For laboratory. production line 
or maintenance applications 

Automatic ranging, 20 Hz to 
40 MHz is guaranteed...readout 
to 60 MHz is typical 

TTL circuitry updates the six - 
digit display five times per 
second 

Resolution to 1 Hz obtained by 
suppressing d gits above 1 MHz 
when switch ng to 1 SEC mode 

MHz display of 

3.57 9548 MHz input (AUTO mode) 

KHz display of overflow of 
3.579548 MHz input (1SEC mode) 

Available for immediate delivery, 
from local B &K- PRECISION 
distributors 

10 -day free trial offer 

:KPREC /S /ON 
PRODUCTS OF DYNASCAN 

6460 West Cortland Avenue 
Chicago, Illinois 60635 312/889 -9087 
`In Canada. Atlas Electronics, Toronto J 

Autoranging 
Frequency 
Counting 

to 60 MHz 
with 
1Hz 

Resolution 
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1 
Letters 

SWEEPING OUT THE "BUGS" 

In my article "Current 'Foldback' Protects 
Power Supply and Load" (p 59, February 
1977), two small bugs seem to have crept 
into the published form. In the next -to -last line 
of the fourth paragraph, the minimum voltage 
differential should be 3.0 V, not 30 V. 

In the second paragraph under "Calcula- 
tions," the equation for R2A is not really 
needed, bLt there should have been an open - 
parenthesis mark before VREF.- Jerome 
May, Chicago, IL. 

CONTACTING THE GALAXY 

In reading the December 1976 Editorial, I 

noticed a small but significant error in the last 
paragraph The message we transmitted into 
space was at a frequency of 2380 MHz, not 
1420 MHz as stated in the Editorial. There is 

a lot to be said about the advantages and dis- 
advantages of sending messages to outer 
space at 1420 MHz, but as far as I know, the 
only serious intent has been the Aricebo 
message, and it was on 2380 MHz (12.6 
cm).- Rafael Morales, National Astronomy 
and Ionosphere Center, Aricebo, Puerto 
Rico. 
The 1974 Arecibo "digital" message was in- 
deed the most serious effort made. However, 
1420 MHz was proposed as early as 1959 
since it's the spontaneous frequency gener- 
ated by the most abundant constituent in the 
universe, hydrogen. Some scientists argue 
also for twice or half its frequency, others for 
slightly below 1700 MHz. The latter is as- 
sociated with OH molecules which, combined 
with H, makes H2O, leading to the interesting 
thought of a potential universe radio meeting 
at the "water hole." 

CATCHING GREMLINS 

The article "Propagation Delay -The Logic 
Gremlin" :December 1976) was very infor- 
mative. I would, however, like to call your at- 
tention to the timing diagram in Fig. 4. The 
waveform shown in Fig. 4B is labelled "NOR' 
when it should have been labelled "OR." The 
proper waveform would be exactly inverted, 
of course. -John Simmons, Birmingham, AL. 

ORGAN TUNING 

I note under the heading'Electronic Organ 
Tuning Advance" in the "News Highlights" 
section of the December 1976 issue that 
Schober Organ has introduced a digital IC 

tone generator that eliminates the need for 

tuning adjustments. This single -oscillator di- 
vider -type tone generator has been standard 
in all Hammond organs since 1973 and has 
appeared in some Lowery organs for three 
years. -Phil MacArthur, Austin, TX 

Your piece on "Electronic Organ Tuning 
Advance" in December 1976 is in error. What 
is incorrect is the statement: "Before the de- 
velopment of [the Schober] digital IC system, 
only organs with rotating mechanical genera- 
tors did not recuire tuning." The Allen Organ 
Company's Digital Organs have not required 
tuning for more than five years. -David L. 

George, National Service Manager, Allen Or- 
gan Co., Macungie, PA 

LOGIC ANALYZER ADDRESS 

Due to an oversight, the complete address 
was omitted from the Parts List for the "Low - 
Cost Digital Logic Analyzer" (February 1977, 
p 40). It should be Paratronics Inc., Dept. 
100, 150 Tait Ave., Los Gatos, CA 95030. In- 

cidentally, a complete assembled and tested 
Analyzer (Mocel LA- 100AT) is also availa- 
ble. -l. Spector. 

INTERFACING TYPEWRITER 

In your January "Computer Bits" column, 
the author mentioned using a converted Se- 
lectric typewriter for an output terminal. I am 
interested in doing this but don't know quite 
where to start. -Stuart C. Kramer, Fairborn, 
OH. 

A book, Interfacing Selectrics to the 8080, 
is available for $12, prepaid, from the Center 
for the Study of the Future, 4110 N.E. Alame- 
da, Portland, OR 97212. It includes hardware 
schematics, timing, and interface software. 
The Selectric mechanism can serve as a ter- 
minal for applications such as word process- 
ing, mailing labels, stencil preparation, news- 
letter composing, correspondence, informa- 
tion retrieval, etc. 

GRAPHIC ERROR 

After checking the distortion curves on 
pages 30 and 32 of your January issue, I find 
the following errors:On page 30, the captions 
for the top two diagrams are reversed and the 
top three curves in the left-hand diagram 
should be deleted. On page 32, in the upper 
left diagram, the lower dashed and the lower 
solid curves should be deleted and the num- 
bers on the abscissa should be divided by 
10. -Alex Azefickis, Morton Grove, IL. 

So much for Christmas parties! 

Out of Tune 
In the "Conference Talk Timer," February 

1977, P.63, the following connections to S2 in 

the schematic should be deleted: Pin 5 of IC1 

at the 35- minute position; Pin 5 of IC1 at the 
50- minute position. The following connection 
to S2 should be adced: Pin 5 of IC1 at the 45- 
minute position. 
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If You're Still 
Playing aames 
lt!s Because You 
Jlaven't Seen Our 
Software Library 

This Library is the most comprehensive work of its kind to date. There are other 
software books on the market but they are dedicated to computergames. 

The intention of this work is to allow the average individual the capability 
to easily perform useful and productive tasks with a computer. All of the 
programs contained within this Library have been thoroughly tested and 

executed on several systems. Included with each program is a 

description of the program, a list of potential users, instructions for 
execution and possible limitations that may arise when running 

it on various systems. Listed in the limitation section is the amount 
of memory that is required to store and execute the program. 

Each program's source code is listed in full detail. These source 
code listings are not 'educed in size but are shown full size for 
increased readability. Almost every program is self instructing 

and prompts the user with all required running data. 
Immediately following the source code listing for most of 

the programs is a sample executed run of the program. 

This LIBRARY is a complete do it yourself kit. Knowledge 
of programming not required. EASY to read and USE. 
Written in compatible BASIC immediately executable in 
ANY computer with at least 4K, NC other peripherals 
needed. 

VOLUME ONE 

Part 1 

BOOKKEEPING 
Bond 
Building 
Compound 
Cyclic 
Decision 1 

Decision 2 
Depreciation 
Efficient 
Flow 
Installment 
Interest 
Investments 
Mortgage 
Optimize 
Order 

Pert Tree Pony 
Rate Rculette 
Return 1 Sky Diver 
Return 2 Tank 
Schedule 1 Teach Me 

Part 2 PICTURES 
A. Newman 

GAMES J.F.K 
Animals Four Lrnus 
Astronaut Ms. Santa 
Bagel N xor 
Bio Cycle Noel Noel 
Cannons Nude 
Checkers Peace 
Craps Policeman 
Dogfight Santa "s Sleigh 
Golf Snoopy 
Judy Virgin 
Lire Up 

This Library is destined to become one of the reference 
bibles for the small computer field, due to its versatility 

and uniqueness and the ease of operation of the programs 
it contains. These volumes are deductible as a business 

expense when purchased by a company. Send your 
remittance for prompt delivery, while supplies last. 
Volume discounts are available to qualified dealers. 

The entire Library os 1000 pages long, chock full of 
program source code, instructions, conversions, memory 

requirements, examples and much more. ALL are written 
in compatible BASIC executable in 4K MITS, SPHERE, 

IMS, SWTPC, PDP, etc. BASIC compilers available for 
8080 & 6800 under $10 elsewhere. 

VOLUME TWO 

Part 3 

MATH & ENGINEERING 
Beam 
Cony. 
Filter 
Fit 
Integration 1 

Integration 2 
Intensity 
Lola 
Macro 
Max. Min. 
Navaid 
Optical 
Planet 
PSD 
Rand 1 

Rand 2 
Solve 
Sphere Trian 
Stars 
Track 
Triangle 
Variable 
Vector 

Part 4 

PLOTTING & STAT 
Binomial 
Chi -Sq. 
Coeff 
Confidence 1 

Confidence 2 
Correlations 
Curve 

Differences 
Dual! Plot 
E xo -Distri 
Least Squares 
Paired 
Plot 
Plotiots 
Polynomial Fit 
Regression 
Stat 1 

Stmt 2 
T- Distribution 
Unpaired 
Variance 1 

Valiance 2 
XY 

APPENDIX A 
BASIC 
STATEMENT DEF 

VOLUME THREE ßk5C 
Part 5 SO 

F4:tR 

ADVANCED BUSINESS ç 
Billing 
Inventory 
Payroll 
Risk 
Schedule 2 
Shipping 
Stocks 
Switch 

APRIL 1977 

sr 

VOEU`E 
i 

stows 

VOLUME FOUR 

Bingo 
Bonds 
Bull 
Enterprise ßNtilf. 
Football 
Funds 1 

Funds 2 
Go -Moku 
Jack 
Life 
Loans 
Mazes 
Poker 
Popul 
Profits 
Qubic 
Rates 
Retire 
Savings 
SBA 
Tic -Tac -Toe 

1:11RFI ßRAROtUME 

Y 
' ** 

n 

' 

VOLUME I & II - $24.95 each 

VOLUME III - $39.95 each 

VOLUME IV - $9.95 each 

Add $1.50 per volume for postage and 
handling. 

SCIENTIFIC RESEARCH L 
mster drerge . 

1712 -p FARMINGTON COURT 
CROFTON MD 21114 

Phone Orders call (800) 638 -9194 
Information and Maryland Residents Call (301)- 721 -1148 

BANNAMEAICAAD 
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Learn to service Communications /CB 
equipment at home...with 

NRI'S COMPLETE 
COMMUNICATIONS COURSE 
Learn design, installation and maintenance of 
commercial, amateur, or CB communications 
equipment. 
The field of communications is bursting out all 
over. In Citizens Band alone, class D licenses 
grew from 1 to over 2.6 million in 1975, and the 
FCC projects about 15 million CB'ers in the U.S. 
by 1979. That means a lot of service and 
maintenance jobs ... and NRI can train you at 
home to fill one of those openings. NRI's 
Complete Communications Course ccvers all 
types of two -way 
radio equipment 
(including CB), 
AM and FM 

Transmission and Reception, 
Television Broadcasting, 
Microwave Systems, 
Radar Principles, 
Marine Electronics, 
Mobile Communica- 
tions, and Aircraft Electronics. 
The course will also qualify you for 
a First Class Radio Telephone Commercial FCC 
License or you get your tuition back. 

Learn on your own 400 -channel digitally - 
synthesized VHF transceiver. 
You will learn to service all types of communi- 
cation equipment, with the one unit that is 

designed mechanically and electronically to train 
you for CB, Commercial and Amateur communi- 
cations: a digitally -synthesized 400 - channel VHF 
transceiver and AC power supply. This 2 -meter 
unit gives you "Power -On" training. Then we 
help you get your FCC Amateur License with 

8 

special instruction so you can go on the air. 
The complete course includes 48 lessons, 9 

special reference texts, and 10 training kits. 
Included are: your own electronics Discovery Lab, 
Antenna Applications Lab, CMOS Frequency 
Counter, and an Optical Transmission System. 
You'll learn at home, progressing at your own 
speed, to your FCC license and into the 
communications field of your choice. 

NEW CB SPECIALIST 
COURSE NOW OFFERED 

NRI now offers a special course in CB Servicing. 
You get 37 lessons, 8 reference texts, your own 
CB Transceiver, AC power supply and multi - 
meter ... for hands -on training. Also included 
are 14 coaching units to make it easy to get 
your commercial radio telephone FCC license - 
enabling you to test, install, and service com- 
munications equipment. 

POPULAR ELECTRONICS 
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NRI offers you five TV /Audio 
Servicing Courses 
NRI can train you at home to service IV 
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" diago- 

nal solid state color TV and a 4- speaker SQ'" 
Quadraphonic 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 professional 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, digital color TV pattern 
generator, CMOS digital frequency counter, and 
NRI electronics Discovery Lab. "Trademark of CBS Inc. 

NRI's complete computer electronics course 
gives you real digital training. 
Digital electronics is the career area of the future ... and tl-e 
best way to learn is with NRI's Complete Computer Elec- 
tronics Course. NRI's programmable digital computer goes 
far beyond any "logic trainer" in preparing you to 
become a computer or digital technician. With the IC's 
in its new Memory Kit, you get the only home training 
in machine language programming ... experience 
essential to trouble shooting digital computers. And 
the NRI programmable computer is just one of ten 
kits you receive, including a TVOM and NRI's 
exclusive electronics lab. It's the quickest and best 
way to learn digital logic and computer operation. 
You pay less for NRI training and you get more 
for your money. 
NRI employs no salesmen, pays no commissions. 
We pass the savings on to you in reduced tuitions 
and extras in the way of professional equipment, 
testing instruments, 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 yourself why 
NRI is the recognized leader in home training. No 
APRIL 1977 

salesman will call. Do it today and get started on 
that new career. 

APPROVED UNDER GI BILL 
if taken for career purposes Check box on card for details. 

NßINMcGr 

Continuing Education Center 
3939 Wisconsin Avenue, 

1rl l 
Washington, D.C. 20016 
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New Products 
Additional information on new products 
covered in this section is available from 
the manufacturers. Either circle the item's 
code number on the Reader Service Card 
inside the back cocer or write to the man- 

ufacturer at the address given. 

SHERWOOD "COMPUTERIZED" FM TUNER 

Modern computer technology in the Micro/ 
CPU 100 FM tuner from Sherwood provides 
features not found in other tuners. One is a 

unique call -letter indicator that can be user 
programmed for stations in his area. With it, 

stations can be quickly located even when 
the frequencies are not known. A computer - 
controlled auto-scan function allows the user 

to scan up or down the FM band in either the 
mono /stereo or stereo-only mode. There is 
also a user -programmable memory system 
for instant recall of any of up to four preselect- 
ed stations. An infrared laser tuning system 
substitutes for the conventional flywheel sys- 
tem. Additionally, the tuner has what is 

claimed to be the most advanced digital de- 
tector in use today and PLL's in the tuning 
system and multiplex decoder. Backing up 
the call -letter display are numeric LED dis- 
plays for station frequency identification and 
a separate analog dial scale that uses LED's 
to eliminate moving parts. $2000. 

CIRCLE NO 89 ON FREE INFORMATION CARD 

TRAM 40- CHANNEL CB TRANSCEIVER 

The Tram D42 is a mobile, 40- channel AM rig 
with 4 watts r -f output, 100% modulation ca- 
pability, 0.5 p.V receiver sensitivity for 10 dB 
(S + N) /N and adjacent channel rejection of 
more than 70 dB, according to the manufac- 
turer. It features r -f and mike gain controls, an 

illuminated SWR / "S " /r -f meter, variable 
ANL, switchable noise blanker, and a 3 -kHz 
delta tuning control. The unit also boasts a 

12 

dual- conversion receiver circuit, a tone con- 
trol, and PA capability. Dimensions are 2 "H 
x 7'W x 91/4 "D (6 x 17.5 x 24 cm). $250. 

CIRCLE NO. 91 ON FREE INFORMATION CARD 

O.K. WIRE -WRAPPING TOOL 

The new BW -630 Hobby Wrap from O.K. Ma- 
chine and Tool Corp. is a battery- powered 
tool for wire -wrapping #30 AWG wire onto 
standard DIP -socket terminals (0.025" 
square). The tool comes complete with a 

built -in bit and sleeve for producing the "mod- 
ified" -style wrap, as well as a device to pre- 
vent overwrapping. Designed for the serious 
amateur, the tool weighs 11 ounces and runs 
on any standard or rechargeable C -size bat- 
teries. $34.95. 

CIRCLE NO. 92 ON FREE INFORMATION CARD 

AM /FM /CB "DISGUISE" ANTENNA 

"The Little Fooler," an AM /FM /CB antenna 
by Anixter -Mark, is said to deter theft simply 
because it doesn't look like a CB antenna, but 
rather like an ordinary three -section telescop- 
ic antenna that extends from 22" to 57 ". The 
antenna assembly, Model AAF -11 -4, in- 
cludes an "out -of- sight" universal mounting 

coupler that is said to allow tuning for a 

VSWR of 1.2 to 1 on any of the 40 channels, 
coax cable with connectors, and cowl anten- 
na. $34.95. 

CIRCLE NO. 93 ON FREE INFORMATION CARD 

SAE NOISE- REDUCTION SYSTEM 

The Model 5000 from SAE is said to have 
been specifically developed to reduce :he 
clicks and pops (impulse noise) commonly 
found in phonograph records. Called the im- 
pulse Noise Reduction System, it uses a logic 
circuit that monitors the program material for 
the parameters that describe the presence of 
impulse noise. When the noise -removal cir- 
cuit is activated, the program is turned off for 

less than 0.001 second; a reconstruction cir- 
cuit then insures program integrity. The sys- 
tem is claimed to reduce impulse noise with- 
out modifying bandwidth or dynamic range. 
Frequency response is reported to be 20 to 
20,000 Hz -±1 dB; THD and IM distortion are 
both rated at 0.1 %; S/N at 90 dB below the 
rated 2.5 -volt rms output. Insertion loss is 

stated at less than 1 dB. A sensitivity control 
is provided. $200. 

CIRCLE NO. 94 ON FREE INFORMATION CARD 

SPARKOMATIC 40- CHANNEL CB CONVERTER 

A new converter that enables any user to 
convert a mobile AM or AM /FM receiver to 
tune in the 40- channel Citizens Band has 
been introduced by Sparkomatic Corp. Fea- 

0,040 . 

4 S 

CB Converte* 

SPARKOMAiC 
AM OP. 

O O ..°. CB Noise 
()¿BtiQ $[f.L2r 

tures include: adaptability to any standard 
AM receiver (between antenna and receiver); 
40- channel selector; AM /CB switch that al- 
lows selection of desired signal; fine -tune 
control for the CB channels; noise silencer, 
sensitivity control, and a CB -mode LED. 
$39.95. 

CIRCLE NO. 95 ON FREE INFORMATION CARD 

ALLISON SPEAKER SYSTEM 

The Allison:Four "bookshelf" speaker system 
features "Stabilized Radiation Loading," 
which is said to minimize reflected imped- 
ance variations that cause proportional 
changes in acoustic output power at middle - 
bass frequencies. The result is said to be a 

uniformity in bass power distribution in listen- 
ing rooms. The system contains an 8" (20.3 - 
cm) top- mounted and upward- facing woofer 
and two 1" (2.54 -cm) Convex Diaphragm 

POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


Experience 
the excitement of owning the world's 
finest personal computer - 
IMSAI 8080 
Waiting for you - all the incredible 
performance and power of the 
IMSAI 8080. And at a price you 
would normally pay for a fine 
home music system. 

Introduced less _han two years 
ago, the iMSAI 8080 is sold world- 
wide and acknowledged as the 
finest personal computer available. 

WORLD OF USES 
The IMSAI 8080 is a superbly 
engineered, quality computer. It is 

versatile. expandable and power - 
putting literally hundreds of 

applications and uses at your 
fingertips. Imagine sitting at your 
desk and enjoying interaction with 
your IMSAI 8080! Press the on 
switch and you're ready for game 
playing. research, education, busi- 
ness applications. or for laboratory 
instrument control. It has all the 
power you need, and more, to 
make your application ideas come 
alive. 

GROWS WITH YOU 
The IMSAI 8080 is designed for 
many years of pleasure. With its 

open- chassis engineering you can 
expand your system by adding 
peripherals and interfaces. The 22- 
slots and 28 amp power supply 
mean that you can plug-in today's. 
plus tomorrow's modules. 

Right now you can add a module 
for displaying color graphics and 
characters on TV; a ready -to -use 
keyboard; small and large printers, 
and a single interface that lets 
you attach multiple devices includ- 
ing a cassette tape recorder. Ex- 

pect the latest, exciting equipment 
from IMSAI. We are committed 
to leadership in this expanding 
technology. 

EASY TO PROGRAM 
With our BASIC language you 
can operate the IMSAI 8080 
quickly and easily. Technically 
knowledgeable? Use our assembly 
language to develop sophisticated 
and unique software. 

you're thinking personal computer, 
treat yourself to the very best - 
IMSAI 8080 

Send for free four -color brochure 
or $1 for catalog. C4B pr write for 
name of nearest deafeì ''' ` 

IMSAI Manufacturing Corporation 
14860 Woks Blvd 
San Leandro, CA 94577 
(415) 483 -2093 
T W X 910-366 7287 

European Distributor 
Harper Industry Products Ltd. 
6079 Sprendlingen 2 
West Germany 
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wiant 
ASTROPLANE 

CB base 

antennas 
e 

give you 

patented 

peri ormanc 

ÌI 
The unique 
construction features 
are so exceptional 
they are covered by U.S. Patent 
#3587109. 4.46 db gain over 
isotropic provides a stronger 
signal in and out. 

To make use of the better 
signal, the Astroplane radiates 
the signal from higher up than 
other CB antennas and at a 
better angle. According to 
Dr. Alva Todd of the Midwest 
College of Engineering, "it 
possesses an unusually low 
angle of maximum radiation." 
This low angle of radiation 
means that your power is 
radiated at the horizon and 
not up into the clouds for 
greater efficiency. 

You'll also get long lasting, 
trouble -free performance be- 
cause it is compact in design - 
without long drooping radials, 
without coils to burn or short 
out, and high power capacity 
for lightning and static dis- 
sipation. 

$39.95 Suggested Retail 
Length 12 Ft. Dia. 30 in. 

Free 24 page color catalog 
Avanti makes a complete line of 

high performance base and mobile 
CB antennas 

from $11.95 to$404.00 

avant% 
RESEARCH AND DEVELOPMENT, INC. 
340 Stewart Avenue, Addison, IL 60101 

Creators of the famous 

14 

MOONRAKE 

CIRCLE NO 9 ON FREE INFORMATION CARD 

tweeters. The 9 -ohm (nominal) speaker sys- 
tem requires 30 watts /channel of amplifier 
power to produce 100 dB SPL in most do- 
mestic listening rooms. Crossover is at 2000 
Hz. Size is 193/áW x 11 "H x 10 "D (49.2 x 
27.9 x 25 cm) and weight is 23.5 lb (10.7 kg). 
$175. 

CIRCLE NO. 96 ON FREE INFORMATION CARD 

EICO COLOR -BAR PATTERN GENERATOR 

Eico has introduced a 12 -oz, hand -sized 
Model 388 color -bar pattern generator for 
testing and aligning color and monochrome 
TV receivers. Designed around an LSI IC cir- 
cuit, it provides nine different patterns, includ- 

ing gated rainbow, single dot, dot raster, sin- 
gle and multiple horizontal and vertical line. 
single crcssbar, and crosshatch. Operates 
from two 9 -V batteries or NiCd cells, and fea- 
tures a power -on LED indicator and a crystal - 
controlled oscillator. $99.95. 

CIRCLE NO 97 ON FREE INFORMATION CARD 

THORENS TURNTABLES 

The new ine of turntables from Thorens fea- 
tures reduced effective tonearm mass. To 
accomplish this, the turntables use plug -in 
"Isotrac" lonearms that move the plug -in con- 
nection from the stylus shell to near the tone - 
arm pivot, resulting in an effective mass of 
only about 7.5 grams. At the top end of the 
line is the three -speed Model TD -126C tran- 
scription turntable ($625). It has illuminated 
pushbutton controls for speed selection, op- 
erating modes, and cueing. Solid -state 
switching provides speed selection and end - 
of -play tonearm lift, with or without motor 
shutoff. The speed of the motor is governed 
by a stable solid -state Wien- bridge oscillator 
that is unaffected by line variations. An "Elec- 

tronic Velocity Sensor" circuit provides auto- 
matic tonearm lift and motor shutoff. Wow 
and flutter is 0.04% (DIN), weighted rumble is 

-70 dB. Dimensions with dustcover are 
19'/é" (50.5 cm) x 151/2" (39.5 cm). Prices of 
other models range from $215 to $325. 

CIRCLE NO. 98 ON FREE INFORMATION CARD 

CROMEMCO Z -80 CPU CARD 

Cromemco's new CPU card is said to use se- 
lected versions of the Z -80 microprocessor, 
with a clock rate of 4 MHz. The card, compat- 
ible with the Altair bus, also has a switch- 

selectable 2 -MHz clock rate. The card is de- 
signed to be used with slower memory or I/O 
devices even when using the 4 -MHz rate, by 
incorporating jumper -selectable wait states in 

the design. The card also permits jumping to 
any 4k boundary in memory when power is 
turned on, avoiding the use of panel switches 
to select a desired memory location. The 
Z -80 MPU has 158 instructions, compared 
with the 8080 MPU's 78. 

CIRCLE NO 99 ON FREE INFORMATION CARD 

ADVENT CASSETTE DECK 

The Model 201 A is a new cassette deck from 
Advent. It uses a new record /play head made 
of Sendust alloy that is said to combine the 
preferred performance characteristics of Per - 
malloy with the durability of ferrite. Also, a 

headphone amplifier is now built into the 
deck. The Model 201A retains the Dolby 
noise -reduction system and equalized peak - 
indicating metering system first used in the 
Model 201. Among the new deck's more im- 
portant specifications are: 28 to 15,000 Hz 
±2 dB frequency response; 0.15% wow and 
flutter, better than 60 dB with Cr02 and 57 dB 
with regular tape S/N (referred to 0 dB with 
Dolby system on and A weighting); and less 
than 0.1% distortion. The deck is fully auto- 
matic, with end -of -tape shut -off that disen- 
gages the pinch roller and heads from the 
tape. $399.95. 

CIRCLE NO 100 ON FREE INFORMA-10N CARD 

Editor's Note: In the February, 1977, New 
Products, page 12, the price of the Heathkit 
"Computer" Color TV was given as $279.95. It 

should have been $699.95. 
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EVERY CB'ev 
NEEDS A oo 
BUDDY. 
NOW 
HE'S 
HERE! 

Bocmus BOB 
and his first album of CB songs & stories. 

GET A COPY ON BODACIOUS. 
He has somethin' to say to all 
CB'ers -old or new. 
The history and future of CB 
The hottest new CB slang 
from around the country 
City CB'n 
Country CB'n 
How to get the max out of your rig 
CB courtesy, safety, theft prevention and fun 
Shakin' the "CB Jeebies" 
The sunspot "crisis" 
The Trucker's Prayer 
Gettin' into The Squelch Squad 

PWS -2 ORIGINAL 
CB HIT SONGS! 

"On the Road" 
(the story of a once -lonely trucker) 
"Get a Copy" 
(with impersonations of famous people 
talkin' on their CB's) 

Plus other original music, from country to rock. 
And lots more! Order yours today! Mail orders to: BODACIOUS BOB 

Available on LP, 8- track, or cassette. L 
Box 1020 Woodland Hills, Ca. 91364 

01977 Audio Products, Inc. 
20969 Ventura Blvd., Woodland Hills, Calif. 91364 

©1977 Audio Products, Inc. All Rights Reserved 

r 
10 -4 Bodacious. You're talkin' on my channel. Send me:1 

LP(s) @ $6.95 

8 -track tape(s) @ $7.95 

cassette tape(s) @ $7.95 

Total of order 
(Check or money order please) (Calif. residents add 6% sales tax.) 

Charge to my: 

BankAmericard # 

or Master Charge # 

Exp. Date 

Signature 

Name 

Address 

City 

State Zip 

J 
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New Literature 

SURGE -SUPPRESSION DATA SHEET 

Designing surge suppression circuits to pro- 
tect thyristors from load- induced faults is the 

topic of a new application data sheet from 
Westinghouse. The six -page "Thyristor Sur- 
ge Suppression Ratings" (No. 54 -550) ap- 
plication sheet contains graphs that help the 
designer to choose the proper device for a 
given surge suppression requirement. Proper 
use of the graphs is out -lined by an easy -to- 
follow design example. Address: Semicon- 
ductor Div., Westinghouse Electric Corp., 
Youngwood, PA 15697. 

STEREO EQUIPMENT CATALOG 

The complete line of open -reel recorders, 
cassette decks, and stereo receivers is listed 
in Tandberg's new Hi -Fi Stereo 76/77 cata- 

Both of these are 
made in Elkhart, Indiana 

The one on the right 
provides permanent relief 

from the pain of headache caused 
by poor room response 

The good sound that comes out 
of your speakers can be different 

by the time it gets to wherever 
your ears are. Air, walls, rugs, 

drapes, furniture - can all affect 
frequency response. 

The new Crown EQ -2 Equalization 
System is designed to correct that 

particular headache. The system 

includes the Crown EQ -2 eleven - 
band, octave -center, stereo 
equalizer; plus the Crown equa'i- 
zation record, room response chart 
paper, and a manual which tells 
you how to make it happen. 

Write today for full -color brochure. 
The information could be very good 
for your system. 

croLun 
Box 1000, Elkhart IN 46514 
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log. Consisting of 28 pages, the catalog illus- 
trates all products listed in full color and in- 

cludes brief descriptions and technical speci- 
fications of each product. Address: Tandberg 
of America, Inc., Labriola Ct., Armonk, NY 
10504. 

POLICE CALL DIRECTORY 

The Hollins Radio Data "1977 Police Call Ra- 
dio Directory" is published in nine regional 
volumes, each containing four sections. List- 
ed both alphabetically and by frequency, 
Parts I and II contain police, fire and other FM 

radio systems, with supplemental data in- 
cluding consign, transmitter location and type 
of station. Part Ill is an allocation table of 
land- mobile radio usage. It contains some of 
the U.S. Government channels. Part IV pro- 
vides the base and mobile frequencies used 
in the U.S. National parks and forests. These 
include shore resorts and recreation areas. 
Price per volume, $4.95. Address: Hollins 
Radic Data, P.O. Box 35002, Los Angeles, 
CA 90035. 

CB ACCESSORIES FOLDER 

A new folder from RMS Electronics describes 
many CB accessories, such as a CB window 
antenna mount, a CB antenna trunk mount 
designed to prevent theft and damage, slide 
lock mounts, speakers, cables, connectors, 
dummy loads, microphones, filters, etc. Ad- 
dress: RMS Electronics, Inc., 50 Antin Place, 
Bronx, NY 10462 

DIGITAL TIMING PRODUCT CATALOG 

Chrono -Log offers a condensed catalog of its 

digital timing products, including digital clock/ 
calendars, time -code generators and read- 
ers, as well as video character generators, 
output buffers, up /down digital clock /coun- 
ters, and communications couplers. Address: 
Chrono -Log Corp., 2 West Park Rd., Haver- 
town, PA 19083. 

MICROCOMPUTER CATALOG 

A 64 -page microcomputer catalog from New- 
man Computer Exchange lists everything 
from disk -based microcomputer systems to 
individual IC's, plus a variety of peripherals, 
software and components. They stock com- 
puters from Imsai, MOS Technology, DEC 
(LSI -11), OSI, HAL, and others. Address: 
Newman Computer Exchange, 1250 North 
Main St., Ann Arbor, MI 48104. 

COMPUTER SERVICES DIRECTORY 

Telenet Communications Corp. offers a 42- 
page directory of data banks, commercial 
service bureaus and colleges and universi- 
ties that provide dial -up access to their com- 
puter facilities over the nationwide Telenet 
network. More than 40 organizations are 
cross -referenced by application specialties, 
programming languages, and data -base of- 
ferings. Address: Marketing Services, Telen- 
et Communications Corp., 1050 17th St., 
NW, Washington, DC 20036. 
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you don't 
listen to the 
Realistic 
Mach One... 

you 
experience 
it! 

RealisticR and Radio Shack lower the cost of thrilling 
theatre -like sound. 22 years of design know -how and sales d 
a million speakers annually have shown us how. Powerful 15 
woofer. Multi -cell midrange horn. High -compliance tweeter 
horn. Removable grille for easily balancing midrange and treble 
response. And genuine walnut veneer cabinetry. It's a real 
experience to hear the Mach One at live- performance listening 
levels. Bring in your favorite LP and we'll give you a thundering 
demonstration that will change your notions about who's real!, 
pioneering in hi -fi. Buy the amazing Mach One and we'll alsc 
give you a 5 -year limited warranty. Ask for 40 -4024 at your 
nearby Radio Shack store or participating dealer. 19950-- 

each 

* Price may vary at individual stores and dealers. 

Use your credit card 
at most stores 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

ftadie !hack 
A TANDY CORPORATION COMPANY FORT WORTH, TEXAS 76107 

Radio Shack operates as Tandy International Electronics in Australia, England, Belgium, Holland. Germany, France: and as Tandy Radio Shack in Japan. 

APRIL 1977 CIRCLE NO 45 ON FREE INFORMATION CARD 17 

www.americanradiohistory.com

www.americanradiohistory.com


Ga after 
the best 

ofeverything. 

Don't settle for less. Especially when it comes to 
electronics training ... because everything else in your life 

may depend on it. That's why you ought to pick CIE: 
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you've probably seen ad- 
vertisements from other 

electronics schools. Maybe you 
think they're all the same. 
They're not 

CIE is the largest indepen- 
dent home study school in the 
world that specializes exclu- 
sively in electronics. 

Meet the Electronics 
Specialists. 

When you pick an electronics 
school, you're getting ready to invest 
some time and money. And your 
whole future depends on the educa- 
tion you get in return. 

That's why it makes so much 
sense to go with number one ... with 
the specialists ... with CIE! 

There's no such thing as 
bargain education. 

If you talked with some of our 
graduates, chances are you'd find a 
lot of them shopped around for their 
training. Not for the lowest priced 
but for the best. They pretty much 
knew what was available when they 
picked CIE as number one. 

We don't promise you the moon. 
We do promise you a proven way to 
build valuable career skills. The CIE 
faculty and staff are dedicated to 
that. When you graduate, your di- 
ploma shows employers you know 
what you're about. Today, it's pretty 
hard to put a price on that. 
Because we're special- 
ists, we have to stay 
ahead. 

At CIE, we've got a position of 
leadership to maintain. Here are 
some of the ways we hang onto it .. 

Our step -by -step learning 
includes "hands -on" 
training. 

At CIE, we believe theory is 
important. And our famous 
Auto -Programmed® Lessons teach 
you the principles in logical steps. 

But professionals need more 
than theory. That's why some of our 
courses train you to use tools of the 
trade like a 5 MHz triggered -sweep, 
solid -state oscilloscope you build 
yourself- and use to practice trouble- 
shooting. Or a beauty of a 19 -inch 
diagonal Zenith solid -state color TV 
you use to perform actual service 
operations. 
Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson. 
Fine. Write it down and mail it in. 
Our experts will answer you 
promptly in writing. You may even 
get the specialized knowledge of all 
the CIE specialists.And the answer 
you get becomes a part of your per- 
manent reference file. You may find 
this even better than having a class- 
room teacher. 

Pick the pace that's right 
for you. 

CIE understands people need 
to learn at their own pace. There's no 
pressure to keep up ... no slow 
learners hold you back. If you're a 
beginner, you start with the basics. 
If you already know some elec- 
tronics, you move ahead to your 
own level. 

Enjoy the promptness of 
CIE's "same day" grading 
cycle. 

When we receive your lesson 
before noon Monday through Satur- 
day, we grade it and mail it back - 
the same day. You find out quickly 
how well you're doing! 

CIE can prepare you for 
your FCC License. 

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

More than half of CIE's courses 
prepare you to pass the government - 
administered exam. In continuing 
surveys, nearly 4 out of 5 CIE gradu- 
ates who take the exam get their 
Licenses! 
For professionals only. 

CIE training is not for the hobby- 
ist. It's for people who are willing to 
roll up their sleeves and go to work 

. to build a career. The work can be 
hard, sure. But the benefits are 
worth it. 
Send for more details 
and a FREE school 
catalog. 

Mail the card today. If it's gone, 
cut out and mail the coupon. You'll 
get a FREE school catalog plus com- 
plete information on independent 
home study. For your convenience, 
we'll try to have a CIE representa- 
tive contact you to answer any ques- 
tions you may have. 

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

Patterns shown on 'IV and oscilloscope screens are simulated. 

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

Accredited Member National Home Study Council 

CIE 
, 
, 
, 
, 
, 
, 
, 

YES I want the best of everything! Send me my FREE CIE school 
catalog - including details about troubleshooting courses -plus my FREE package 
of home study information. PE-32 

Print Name 

Address Apt. 

City 

State Zip 

Age Phone (area code) 
Check box for G. I. Bill information: Veteran Active Duty 
MAIL TODAY! 
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Stereo Scene 

THROUGH THE MICROPHONE 

LAST month's column raised the 
question of live music and whether it 

bears any resemblance to what we hear 
from recordings. This month's column 
raises the question of why it might, or 
might not. The music we listen to on our 
phonographs and tape decks is a pack- 
age assembled by a group of people 
generally recognized as having some 
talents along these lines. They have the 
opportunity (or at least some of them do) 
to hear the sound as it comes from the 
live musical instruments, and they make 

By Ralph Hodges 

the decisions as to what's to be done 
with it before it is committed to vinylite or 
ferric oxide. 

We know that the recording arts are 
capable of perpetrating grotesque dis- 
tortions, both deliberate and accidental, 
on musical sound. Also, the will or the 
whim of the producer, artists, and some- 
times the engineer generally prevails in 

these matters. What about these peo- 
ple? Do we share any philosophical or 
aesthetic grounds with them? What are 
their priorities when they approach a re- 

cording job? Do they care -in the sense 
that we'd like them to care -about what 
they are doing? 

The answers to these questions, if 

there are any, lie in the recording ses- 
sions, and what follows is a blow -by- 
blow description of one that took place 
just recently. The events are typical only 
insofar as no recording session is typi- 
cal. Fundamentally, this attempts to be 
an account of what happens when a 

group of intelligent, experienced, and 
very serious people go about putting a 

little bit of music on tape. 

The Setting. St. George's church in 

the Gramercy Park section of Manhat- 
tan, is the grandiose setting for the ses- 
sion. It has a high, peaked roof and a 

generously proportioned apse behind 
the pulput, where the orchestra is ar- 
rayed. I arrive in time for the first after- 
noon session, which is just beginning to 

pull itself together amidst the wreckage 
of pastrami sandwiches and coffee 
cups. Everybody is highly stimulated by 
the sound that is coming from the old 
church, and indeed it is fabulous -bril - 

The control -room setup, showing the console, a corner of the tape 
transport (right), the scope and voltmeter (far left), and the mysterious cassette deck. 
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Chances are, the name on his radio will 
be Motorola'? 

The same Motorola that now makes a 
CB radio for your car. 

Like our professional radios, a Motorola 
CB is exceptionally simple to operate. 

It has features like gain control, audio 
compression, and noise limiting built in, 
fully automatic. 

The result is truly outstanding talk/ 
listen performance. Because the radio is in 
control. Rather than you. 

A digital phase lock loop synthesizer 
makes tuning precise. Again, automatically. 

A professional -quality 3% -inch top - 
fire speaker produces an audio fidelity 
that must be heard to be fully appreciated. 

A Motorola CB is completely solid sta :e 
and standardly equipped with a power mic 
that doesn't have batteries that can fail. 
That doesn't cost extra. 

Of course, there's one feature a Motorola 
CB offers that's not in the specs. 
And that's reliability. 

Police get it 
with the name 
Motorola. 

So can 
you. 

Motorola CB 
From the voice of experience in 2 -way radio. 

To find the dealer nearest you, write: Customer Relations Manager, Motorola Inc., Automotive Products Division, 333 Northwest Ave., Northlake, Illinois 60164 
Motorola is a registered trademark of Motorola Inc. 
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Empire's 
Blueprint For 

Better Listening 
No matter what system 

you own, a new Empire 
phono cartridge is certain 
to improve its performance. 

The advantages of 
Empire are threefold. 

One, your records will 
last longer. Unlike other 
magnetic cartridges, 
Empire's moving iron 
design allows our diamond 
stylus to float free of its 
magnets and coils. This 
imposes much less weight 
on the record surface and 
insures longer record fife. 

Two, you get better 
separation.The small, 
hollow iron armature we 
use allows for a tighter fit 
in its positioning among 
the poles. So, even the 
most minute movement is 
accurately reproduced to 
give you the space and 
depth of the original 
recording. 

Three, Empire uses 
4 poles, 4 coils, and 3 

magnets (more than any 
other cartridge) for better 
balance and hum rejection. 

The end result is great 
listening. Audition one for 
yourself or write for our 
free brochure, "How To 

Get The Most Out Of Your 
Records :' After you com- 
pare our performance 
specifications we think 
you'll agree that, for the 
money, you can't do 
better than 
Empire. 

EIVPIFE 
Al ready your system sounds better. 

Empire Scientific Corp. 
Garden City, New York 11530 
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liant, spacious, and instantaneous in its 

dynamic response. One of the cellos is 

tuning up on the platform, and the glossy 
brown timbre of the instrument envelops 
and penetrates you with its warmth and 
vigor. 

The orchestra is the Philharmonia Vir- 
tuosi, a string ensemble of perhaps 
twenty pieces, and the occasion is four 
LP sides -two for Columbia and two for 
Vox -to be recorded one after another, 
marathon -wise. The orchestra knows its 

business, and has been through it all be- 

fore. Nerves, heartburn, and tempera- 
ment notwithstanding, it should be able 
to get through it all again. 

Judy Sherman, the producer, is on the 
platform supervising the seating of the 
orchestra. It has been decided, pretty 
much against customary practice, to ex- 

ploit the antiphonal effects of the music 
by placing the second violins on the 
right. It is also hoped that this will result 
in something close to an ideal balance of 
the ensemble's overall sound. As much 
as possible the balancing will be 
achieved by moving musicians around: 
the microphone positions, until proven 
less than optimum, will be disturbed as 

little as possible. 
The engineer, John Woram, is gallop- 

ing back and forth between the church 
proper and the control room, which has 
been set up in a passage leading to a 

small chapel off to the side. Periodically 
he halts to peer quizzically at the micro- 
phones, as if they were disputing the 
evidence of his own ears as to the activ- 
ity on stage. Since it would be folly to 

throw away the free gift of the church's 
sound by close miking, the mikes have 
been placed well away from the orches- 
tra. The principal mikes, three condens- 
er cardioids, are perhaps twenty-five 
feet from the violins, perched on stands 
and booms that raise them about that 
distance from the floor. The spread be- 
tween left and right is about fifteen feet 
(the center mike is of course mixed into 
both channels equally.) 

Some fifteen feet behind these is a 

pair of cardioid dynamic mikes, spread 
just a bit wider than the front principal 
mikes. These can be mixed into the left 

and right channels at will to provide 
more "church ". To judge from the setup 
of the mixing console, these mikes con- 
tributed at a level about 15 or so dB low- 
er than that of the principal mikes 
throughout the session. 

The Control Room. The trip to the 

control room is something like a journey 
on a Möbius strip. You leave the church 

only to re -enter the church, so close is 

the sound from the monitor loudspeak- 
ers to that of the real thing. The control 
room set -up is orthodox. The mikes di- 
rectly feed a twelve -in /four -out semi - 
portable console, made by Sound Work- 
shop. From it a two- channel signal 
emerges to feed the Dolby processors 
and a hefty studio recorder (half -track 
stereo) off to the side. However, in his 
infinite shrewdness John has put an os- 
cilloscope and an ac voltmeter across 
the output of the console. If anything 
goes wonky in the recording chain he 

will be in an excellent position to say 
what, and quickly. There is also a piece 
of gear that you'd never expect to find in 

such surroundings: a cassette deck (I), 

of well -known make and reputation. Pre- 
sumably John uses this to make a reli- 
able record of the sequence of takes, to 
assist in the editing job. Or maybe he 
sells cassette recordings to record com- 
panies. In any case, one doesn't ask idle 
questions of a man whose time (in this 
context) is worth about a zillion dollars 
per minute, so the method in his mad- 
ness must remain a secret. (Your mad- 
ness wouldn't remain secret for long if 

you tried to make a tape without giving 
the artist a copy. The cassettes were for 
the conductor, Dick Kapp -J.M. Wo- 
ram.) 

The orchestra begins rehearsing the 
first piece, a charming little baroque 
march that requires exacting ensemble 
work. The oscilloscope (providing an 
X -Y stereo display) reveals the obvious: 
except for attacks, the sound being 
picked up by the mikes is totally random - 
phase, rich in depth and perspective. 
Judy is getting herself settled at a card 
table between the monitor speakers. On 
the table are a score and a microphone. 
The microphone feeds a "talk- back" 
system by which, at the press of a button 
on the console, she can address the or- 
chestra in the church via an on -stage 
loudspeaker. (In some recording ses- 
sions, monitor loudspeakers are set up 
on -stage so that the orchestra can hear 
an instant playback. This saves time, but 
in an acoustic environment as glamoriz- 
ing as St. George's it could be decep- 
tive, so all playback listening will be 
done in the control room.) 

The orchestra finishes its run -through, 
the conductor is satisfied, and it's time 
for the button -pushing. Judy says . . . 

"Take One." An unaccountable trans- 
formation takes place in the sound of the 
orchestra now that it's playing "for 
keeps." The opening bars are dull and 
without exuberance. An early decre- 
scendo is so abrupt that for a minute I 
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think that the orchestra has decided to 
stop and begin again. Yet it plays 
through to the end, to the accompani- 
ment of some grave faces in the control 
room. A playback audition is announced 
immediately, and soon the conductor 
and several orchestra members bustle 
in. Yes, it's bad. "Boxy- sounding," says 
the conductor. One of the orchestra 
members comments that he can't hear 
the second violins at all. (Technical 
point: when violins play on stage right, 
facing the conductor, their instruments 
project away from the audience area 
rather than toward it. It's by the grace of 
the hall's acoustics that their sound 
reaches you at all with any force. Picking 
up that sound via microphones can be 
tricky.) 

Now we're in a bind. The people in the 
control room are inclined to think they've 
just heard a bad performance. The peo- 
ple from the orchestra are certain 
they've just heard a bad recording. Who 
has the answer? John does. Right after 
lunch he had profitably spent his time lis- 
tening to the principal and secondary mi- 
crophone arrays separately, and he had 
noted (while I was there) that the sound 
from the front mikes was "very dry" 
(without reverberation). Almost diffident- 
ly he proposes this as a solution, and out 
he goes into the church to rectify mat- 
ters. 

It's perhaps a cause for embarrass- 
ment when, having called upon an or- 
chestra to play its little heart out, you 
then have to announce that your techni- 
cal bag of tricks went awry and the 
whole thing will have to be done over 
again. But this orchestra is understand- 
ing, and its members fall into easy con- 
versation as John emerges and begins 
to drag mike stands around. He pulls the 
principal mikes back a little over a foot 
(for a microphone that's a considerable 
shift in position), and does the same with 
the secondary pickups. Judy stands on 
the platform and confirms the aiming of 
the cardioids. There is a deliberate at- 
tempt to seem calm and casual. There 
are many pages of music to be record- 
ed, and nobody can afford a nervous 
breakdown over this minor hitch. 

Once again the record button is hit, 
and there is quiet rapture in the control 
room. The sound is well -nigh perfect 
(another inexplicable transformation), 
with none of the anomalies that troubled 
take one. The orchestra has maintained 
its head of steam, and it looks as if it will 
all be over in another minute. But 
then. . . . 

Take Three and Etc. Judy is by this 

Avoid CB radio theft 
with magnetic mount 
antenna. Just lift 
off and lock in- 
side vehicle. 
Extra - 
strong 
magnet 
has 
90-Ib. 
pull. 

Has your CB ever let you down? Right when you 
needed it the most? 

It could be that "good deal" antenna. Or the 
lightweight mike that came with the set. To get the 
most out of your CB, switch to Turner at both ends. 

Try a Turner amplified mike. You'll find out how 
much talk power your set can really deliver. For full 
range when you need it. 

Make sure your antenna is dependable. Step up to 
a Turner. Turner builds them tougher. There are 43 
models for all kinds of base and mobile installations. 

Ask anybody who has been around CB for awhile. 
They know us. Wherever CB is sold, Turner. 

The talk of the road 

TURNER 
MICROPHONES 
ANTENNAS 

CONRAC 
CORPORATION 716 Oakland Road N.E. Cedar Rapids, Iowa j2 - -02 
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B 
where the 
ACTION'S 

at 
Millions of 2 -way CB radios are in 

use -millions of new ones are being sold an- 
nually to new CBers and for replacing old 
units -what a market for repair service. It's the 
biggest thing in electronics since color TV. 
There's only one thing wrong with CB 
growth -the lack of technicians capable of 
servicing CB radios. That's why many TV 
shops are expanding into CB and why new CB 
shops are opening up all over the country. 
Going CB servicing rates run from $12 to $24 
per hour. 

To get Into CB radio servicing, full -time or 
part-time, you need test equipment, an- FCC 
operator license and to learn how. To learn 
how, you can buy the CB RADIO REPAIR 
COURSE for cash, on a monthly payment plan, 
or charge the cost to your BankAmericard or 
Master Charge account. 

To make it easy to study, this 70- lesson 
course employs the PROGRAMMED teaching 
technique and sticks to the target -CB radio. 
Study at your own pace as you receive the 
self- examining lessons. We can't guarantee 
that you will become a CB expert since that 
depends on you 

To get the facts about this course, 
write a letter or card or mail the coupon below 
today. No salesman will call. 

CB RADIO REPAIR 
COURSE, INC. Dept. P E -047 
531 N. Ann Arbor 
Oklahoma City, OK 73127 

Please send information about your Course to: 

Name 
Address 
City State Zip 
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World Radio TV 
Handbook 1977 
An Indispensable Reference For Anyone With A 
Working Interest In International Radio and TV 

Eursting with over 500 
pages, the new 
HANDBOOK 1977 
features names and 
addresses (by country) 
of stations and officials, 
programdata(including 
frequencies, wave 
lengths, call signs), a 
special editorial section 
--and much, much 
more-for only $10.951 
Order your copy for a 
FREE 10 DAY EXAMI- 
NATION from the 
coupon below today. 

¢ Vikwhillagliorsi 

31, 

\ \\ It 

Ill j j 
FREE 10 DAY EXAMINATION 
WORLD RADIO TV HANDBOOK 1977 

To: Billboard Publications 
2160 Patterson Street, Cincinnati, Ohio 45214 

Please send me 
_ 

copy (ies) of the 
WORLD RADIO TV HANDBOOK 1977 @ 
$10.95 each. Acheck or money order is enclosed, 
including sales tax in the states of New York, 
Ohio, Mass., Cal., Tenn., New Jersey. I under- 
stand that if not satisfied with my purchase, I may 
return it within 10 days for full credit or refund. 

NAME 

ADDRESS 

CITY 

STATE ZIP 
2109 
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The church during a lull in proceedings. Note comparatively 
remote mike locations. 

time well and truly into it, mumbling over 
the score and beating time with her 
hands. I never heard whatever it was 
that pulled her to a halt, but she certainly 
did. "You're not in time," she told the or- 
chestra: and back came a sheepish ad- 
mission of the fact. The succeeding 
takes involved shorter and shorter bits of 
the music, trying to save time in getting 
the critical part right and yet avoiding an 
orphaned fragment on the tape, berefit of 
a proper acoustical build -up in the 
church and a sense of propulsion from 
the orchestra. "You're winding up in 

tune but you're not starting there," Judy 
cajoles. She is concerned about one of 
the violinists. "He's a master under ordi- 
nary circumstances, but under pressure 
he goes sharp." Should the retakes con- 
tinue, perhaps souring the ensemble on 
the vast expanse of music yet to come, 
or should we take what we've got and be 
grateful for it? On about take eight the 
question is decided. Her hands stop, her 
breath is held, the music swells up and 
slides effortlessly into a tutti, and she ex- 
ults: "Yes!" As the last notes of the 
march sound she counts a slow four to 
let all the reverberation die away and 
then activates the talkback system to 
congratulate the orchestra. 

For the Record. This ended my par- 
ticipation (or presence) at this particular 
recording session. If things turn out as 
planned, the march will be presented to 
the consumer essentially intact, except 
for one splice toward the end to in- 
troduce music that was played long after 
the beginning of the piece (not that long, 
however; the whole drama as I have de- 

scribed it took not more than about thirty 
minutes). 

What conclusions can be drawn? 
First, it's clear that the quality of sound 
going down on the tape is of vital impor- 
tance to everyone involved in a record- 
ing session. Second, it's clear that once 
that quality has been achieved to every- 
one's satisfaction, all subsequent activi- 
ties revolve around musical values. 

Third, it's plain that, in matters of 
sound quality, the producer (and /or the 
performer) proposes and the engineer 
disposes. There are plenty of people at 
the session in a position to say the 
sound is bad, but it's the engineer who's 
usually looked to for the fix. If the engi- 
neer can't satisfy his critics, there may 
be general unrest, desperate experi- 
ments, and quite possibly a new engi- 
neer on the job next time around. But 
this is not to suggest that every bad rec- 
ord is the victim of inept engineering. It 

may be the victim of hopeless acoustics. 
And there have certainly been instances 
in which eccentric performers or taste- 
less producers have insisted on some 
procedural point that ultimately proved 
anti -musical in recorded form. 

But here we have a recording session 
unclouded by this grief (or so it seemed 
at the time). All parties and circum- 
stances came together on a common 
objective: closely recreating, from per- 
haps a row -three perspective, the mag- 
nificent sound that was already present 
at the performance. When the records 
are relased we'll be able to consider how 
successful they've been, along with how 
successful we can be in doing justice to 
their efforts. 
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Tired of garbled voices and CB static? 
Now, you can hear better with our KC -3035 KR I KET ® mob le 

speaker. Better than you believed possible. 
BecaLse AFS offers the first acoustically designed voice 

commun cations speaker. And, that means you get outstanding 
intelligibility across the entre voice range. 

AFS - the only company with 
the "WORKING WALL "® 
speaker enclosure. Cross -laminated 
tubular fiberboard deadens channel 
noise, eliminates voice distortion 
by controlling rebounding sound 
waves. Brings the voice through - clean and clear. 

Available at CB dealers everywhere Speakers are our only business. They have to be better! 
World Wide Headquarters 
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Acoustic Fiber Sound Systems, Inc. 7999 Knue Road, Suite 116 Indianapolis, IN 46250 (317) 842 -0620 
Exclusive Canadian Distributor 

Muntz Canada Ltd. 1149 Pioneer Road Burlington Ontario, Canada (416) 639-5373 

All KRI KET® speakers are manufactured in the U.S.A. using American materials and craftsmen. 
Copyright 1976, Acoustic Fiber Sound Systems, Inc. 

www.americanradiohistory.com

www.americanradiohistory.com


Julian Hirsch HIRSCH HOUCK LABORATORIES 

Audio Reports 

FM TUNER SELECTIVITY 

RATINGS AND MEASUREMENT 

rR MANY people, sensitivity is the key specifica- 
on in judging the worth of an FM tuner. Actual- 

. ly, this is one of the least important ratings for the 
majority of people (those who live within 50 or 75 
miles of the FM stations serving their area). It is also 
relatively easy to design a tuner (which may have se- 
rious deficiencies in other respects) to have an im- 
pressively good sensitivity rating. Thus sensitivity is 
a poor index of overall quality. 

A more meaningful specification, perhaps, is selec- 
tivity. This is the measure of a tuner's ability to re- 
ceive a relatively weak FM signal, close in frequency 
to a much stronger one, without interference. The lat- 
est IHF Standard on FM Tuner Measurement details 
the procedure for measuring both alternate channel 
and adjacent channel selectivity, and a growing 
number of manufacturers are including at least the 
former rating in their published specifications. 

FM station assignments in the United States are 
made at 200 -kHz intervals. However, frequency as- 
signments are distributed so that, in any one receiv- 
ing area, stations will be heard only on alternate 
channels, 400 kHz apart. (There are obviously excep- 
tions such as in certain locations situated between 
two major service areas.) Alternate channel selectivi- 
ty -the ability of a tuner to reject a strong signal 400 
kHz removed from a desired signal -is therefore the 
most important selectivity characteristic for most lis- 
teners. In those locations where stations can be re- 
ceived on adjacent channels, the selectivity for a 200 - 
kHz spacing may become important as well. Re- 
sistance to station bleedover is much inferior to alter- 
nate channel selectivity, naturally, but if the differ- 
ence in signal strength between the desired and the 
interfering signals is not too great, satisfactory recep- 
tion may still be possible. 

The test conditions for selectivity measurements 
are explicitly defined in the IHF standard. Two signal 
generators are required, with their outputs combined 
through a dummy antenna and applied to the tuner's 
antenna terminals. One is the reference generator, 
simulating the desired signal, and the other is the in- 
terfering signal source. First, the reference generator 
is set to a moderate output level (such as 45 dBf, or 
100 µV) with 100% modulation at 1000 Hz. The tun- 
er or receiver is set accurately to its frequency and its 
audio output level is noted. The modulation is then 
turned off, leaving the unmodulated carrier. The in- 
terfering generator, modulated 100% at 1000 Hz, is 
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moved off the'tuner's frequency by either 400 kHz or 
200 kHz (depending on the measurement being 
made) and its output level is increased until the 
1000 -Hz audio output from the tuner is 30 dB less 
than that obtained with the modulated reference sig- 
nal generator. The test is made with the interfering 
signal both above and below the desired signal fre- 
quency. The selectivity rating, expressed in dB, is the 
ratio of the output levels from the two generators. 

The basic measurement sounds straightforward, 
but in practice it is one of the more difficult FM tuner 
measurements to make accurately, or even repeata- 
bly. According to the IHF standard, the measure- 
ments should be made at a number of (desired) signal 
levels, from the usable sensitivity up to as much as 80 
dBf (more than 4000 pV). Since the alternate channel 
selectivity of any reasonably good tuner should be at 
least 50 dB, it can be seen that the latter case would 
require the interfering generator to have an output of 
more than 1 volt. This is beyond the capabilities of 
any standard signal generator, unless an external 
power amplifier is used. 

The standard recognizes this difficulty and merely 
requires that the measurement be made within the ca- 
pabilities of the test equipment (with a power 
amplifier if available and necessary). Most FM signal 
generators are limited to not more than 200,000 pV 
output (this is the maximum available from our 
Boonton 202B, which we use as the interfering signal 
generator). With that as the upper limit of available 
signal voltage, a tuner selectivity of 80 dB (typical of 
some of the better FM tuners and receivers) can be 
measured only if the desired signal level is set to 20 
microvolts or less. As a practical matter, therefore, we 
use a low input level from the desired signal genera- 
tor, usually in the range of 10 to 20 pV. Even so, there 
are a few high -performance tuners with alternate 
channel selectivity as great as 90 or even 100 dB. This 
is completely unmeasurable, and we have to content 
ourselves with noting that fact. 

The standard also recognizes that many tuners 
have an asymmetrical i -f band -pass response, so that 
the selectivity ratings above and below the desired 
signal frequency can be quite different. In this case, 
the two decibel figures can be given or they can be av- 
eraged. It is not uncommon to find a difference of 20 
dB or so between the two measurements, but their av- 
erage is still fairly representative of the tuner's actual 
performance. 
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Implicit in the measurement is an accurate knowl- 
edge of the generator frequencies, or at least their 
spacing. Few FM signal generators are calibrated 
well enough to allow an accurate 400 -kHz separation 
to be read directly from their dials (and fewer still are 
suited to making a 200 -kHz measurement). Conse- 
quently, a frequency counter is usually required to 
monitor the interfering generator frequency. Also, 
depending on the tuner's characteristics, the interfer- 
ence audio output may not be a clearly identifiable 
1000 -Hz tone. It is often mingled with interfering 
noises that can completely obscure the audio tone. 
The standard calls for the use of a 1000 Hz band -pass 
filter in the tuner output. The measurement is there- 
fore of the interfering generator's modulation, not 
from any spurious heterodyning effect. We use a 
spectrum analyzer to read the 1000 -Hz output, and 
this gives an unambiguous reading. Occasionally, the 
1000 -Hz signal is so thoroughly masked by other 
noises that it cannot be seen at the -30 -dB level; in 
that case, we adjust the interfering generator until the 
total noise output from the tuner is 30 dB below the 
reference modulation level (this, we feel, is within 
the intent of the IHF standard). 

The adjacent channel measurement is easier to 
make, but just as difficult to do with accuracy (a small 
tuning error, such as 10 kHz, might have little effect 
with a 400 -kHz spacing, but could have a significant 
effect on a 200 -kHz measurement). Offsetting this, 
there is never any problem with signal levels or with 
recognizing the 1000 -Hz tone in the tuner's output. 
Of course, an adjacent channel rating is unimpressive 
compared to a tuner's alternate channel selectivity. 
This is reasonable, since an i -f amplifier with a 150 - 
or 200 -kHz bandwidth cannot be expected to dis- 
criminate strongly against signals only 200 kHz re- 
moved from its center frequency. Nevertheless, it is 
easy to understand why manufacturers whose FM 
tuner products achieve an alternate channel selectiv- 
ity of 80 dB or more are sometimes reluctant to publi- 
cize the adjacent channel specification, which is 
more likely to be 5 or 6 dB! 

It might seem that a tuner with only 6 -dB adjacent 
channel selectivity could not give clear reception of 
stations 200 kHz removed from other signals, but this 
is not necessarily so. The inherent immunity of FM to 
interference from co- channel or other signals (the 
capture effect) makes it possible to receive programs 
with little or no interference even if the two signals 
are on the same frequency, let alone spaced by 200 
kHz. All it requires is that the desired signal be a few 
decibels stronger than the other one. 

The question of how much selectivity one needs is 
difficult to answer, depending as it does on specific 
receiving conditions. We have made comparisons in 
the crowded New York metropolitan area with a tun- 
er having switchable selectivity (such as the Sansui 
TU -9900 and Yamaha CT- 7000). Since at least 50 sta- 
tions are a1W ys receivable here, almost every 400 - 
kHz channel spacing is occupied, and the range of 
signal strengths is considerable. Even so, we have 
rarely had difficulty receiving a weak signal 400 kHz 
removed from a much stronger one when using the 
"wide band" mode of these tuners (corresponding to 
about 15 or 20 dB of selectivity). Obviously, condi- 
tions can be imagined where one would not be so 
lucky, but it does offer hope to those people who can- 
not or will not invest in an expensive tuner and have 
to settle for the 50 dB or so of alternate channel selec- 
tivity that is typical of lower -priced units. If you are 
an FM "DX'er" there is no such thing as too much se- 
lectivity (or sensitivity either, for that matter -this 
being one of the few instances where sheer sensitiv- 
ity can be important). Otherwise, the very high selec- 
tivity of a good FM tuner or receiver can be consid- 
ered as a bit of extra insurance against possible inter- 
ference between channels. 

Since high selectivity, unlike high sensitivity, re- 
quires greater circuit complexity (and consequently 
higher cost), it is closely related to overall tuner per- 
formance. If you are looking for a single "figure of 
merit" for an FM tuner -a questionable approach, 
but one which many people employ -selectivity 
probably comes closest to meeting that need. 

ROTEL MODEL RX7707 AM /STEREO FM RECEIVER 
Electronic touch tuning permits preprogramming or scanning. 

ciHIRSCH- 
HOUCK 

APRIL 1977 

The Rotel Model 
RX -7707 AM/ 
stereo FM receiv- 
er's external ap- 
pearance is quite 

different from what we have come to ex- 
pect on the U.S. market. At first glance, 
it resembles nothing more than an inte- 
grated amplifier because it apparently 
has no tuning dial. The reason for this is 

that the receiver is tuned electronically 
by means of Varactors (diodes whose 
capacitances are controlled by means of 
a dc voltage applied to them). The tun- 
ing "dial" is actually a dc voltmeter that 
monitors the voltage; it is calibrated in 
megahertz (MHz) for FM and kilohertz 
(kHz) for AM. Near this is a similar -size 
meter that indicates center -channel tun- 
ing for FM and relative signal strength 
for AM. 

The receiver has built into it a touch 
tuning system that allows the user to se- 
lect any one of five preprogrammed FM 
channels with the touch of a finger. Al- 
ternatively, the user can scan across the 
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band in the usual manner by turning the 
tuning dial knob, the only rotary control 
on the front panel. All other controls are 

either horizontal slide potentiometers or 
pushbutton switches. 

The receiver itself is rated to deliver 
35 watts /channel of power into 8 -ohm 
loads from 20 to 20,000 Hz with less 
than 0.5% THD. It measures 221/4'W x 
121/4"D x 44 "H (56.5 x 31.1 x 12.1 cm) 
and weighs 18.7 lb (8.5 kg). Value is 

$500. 

General Description. The main op- 
erating controls are four horizontal slide - 
type potentiometers arranged end -to- 
end across the top -left two thirds of the 
front panel. They include the BASS and 
TREBLE tone and BALANCE controls, all 
of which are detented at their center po- 
sitions, and the undetented VOLUME 

control. The right third of the upper part 
of the panel contains the two meters, be- 
tween which is a green LED that glows 
when a stereo FM signal is received. 

Across the bottom of the panel are 15 
black pushbutton switches. These con- 
trol POWER, SPKR -1 and SPKR -2 selec- 
tion, LOW and HIGH FILTER, LOUDNESS 

compensation, MODE select, tape MONI- 

TOR in /out switching, FUNCTION selec- 
tion, and AFC and MUTING in /out switch- 
ing. The five source selector switches in 

the FUNCTION group are labelled AUX, 

PHONO, AM, FM, and FM STEREO. 

Directly to the right of the plain black 
pushbutton switches are what appear to 
be six more pushbutton switches with 
small metallic "bumps" on them. Actual- 
ly, these are fixed contactors for the FM 

TOUCH TUNING system. They are la- 
belled 1 through 5 and MANUAL. At the 
far right of the lower portion of the panel, 
next to the FM TOUCH TUNING buttons, iS 

the AM /FM tuning knob. The last item 
on the front panel is the PHONES jack, lo- 
cated to the right of the POWER switch. 

Touching any of the button contacts in 

the touch tuning system causes a green 
light above the touched button to light. 
Recessed into the bottom of each of the 
tuning "buttons" is a small knob that al- 
lows the user to pretune to an FM chan- 
nel. Thereafter, whenever a given button 
contact is touched, the FM tuner auto- 
matically switches to the preselected 
channel, whose frequency is indicated 
on the tuning "dial" meter. To defeat the 
touch tuning system, the user simply 
touches the contact on the MANUAL but- 
ton, which transfers tuning control to the 
tuning knob. Each time the receiver is 

turned on, it automatically goes into the 
MANUAL mode. 

Not only is the switching action of the 
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touch tuning system silent, the receiv- 
er's audio also mutes the instant a con- 
tact is touched and gradually comes on 
again over a period of a few seconds af- 
ter it has reached the selected frequen- 
cy. The muting action is equally smooth 
and silent in manual tuning, with not a 

trace of noise. The instructions state that 
the afc should be defeated when using 
the touch tuning system, presumably to 
avoid accidentally locking on to a nearby 
signal in the event there should be a 

small tuning error. 
Spring -loaded insulated clips are 

used for the 300- and 75 -ohm FM and 
AM wire antenna connectors and the 
two pairs of speaker outputs. The 
preamplifier outputs and main amplifier 
inputs are joined together by jumper 
links. There is also a coaxial socket for a 
75 -ohm FM antenna feeder and a 

hinged AM ferrite rod antenna. Both of 
the accessory ac outlets on the rear 
apron are switched. Finally, the receiver 
is supplied in a walnut -grained vinyl -clad 
plywood cabinet. 

Laboratory Measurements. Fol- 
lowing the usual one hour precondition- 
ing period at one -third rated power and 
five minutes at full power, the audio am- 
plifiers clipped at 35.3 watts /channel 
driving 8 -ohm loads at 1000 Hz. The 
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clipping point was 39.7 watts into 4 

ohms, and 23.3 watts into 16 ohms. The 
1000 -Hz THD was a constant 0.032% 
from 0.1 watt to 20 watts output. It rose 
to 0.11% at the rated 35 watts. The IM 

distortion measured between 0.023% 
and 0.05% from 0.1 to 13 watts and 
reached 0.225% at 35 watts. At the rat- 
ed output, the THD was about 0.1% 
from 80 to 2000 Hz and rose at higher 
frequencies, to 0.54% at 20,000 Hz. It 

also increased at low frequencies, to the 
rated 0.5% at about 27 Hz and 1.8% at 
20 Hz. At half power and one -tenth pow- 
er, the distortion was much less than 
0.1% (typically about 0.03 %) from 20 to 
20,000 Hz. 

The input signal required for a 10 -watt 
reference output was 72 mV at the AUX 

inputs and 1.35 mV at the PHONO inputs. 
The respective S/N ratios were 77 and 
69 dB. The phono input overloaded at 
76 mV, a relatively low level though 
quite adequate for almost any modern 
cartridge. 

The frequency response was flat with- 
in ±0.25 dB from 20 to 20.000 Hz with 
the tone controls centered. The tone 
controls provided a cut of about 10 dB at 
the frequency extremes, but the max- 
imum boost was about 7 dB. The filters 
had gradual 6 -dB /octave slopes, with 
their -3 -dB points at 110 and 10,000 
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The muting threshold was 25 dBf (10 
µV), 19 -kHz pilot carrier leakage was 68 
dB below 100% modulation, and the 
hum level in the tuner was -70 dB. 

User Comment. Preselected push- 
button tuning has been used in the past 
in hi -fi receivers, first with mechanical 
switches that connected trimmer capaci- 
tors to the tuned circuits and then with 
voltage -variable capacitors, like the sys- 
tem in this receiver. Switching without 
physical motion, by means of stray hum 
pickup from the user's body when a con- 
tact is touched (or similar means), has 
also been used, principally to defeat the 
afc when tuning in a station. A major dif- 
ference between the Rotel touch tuning 
system and others we have seen is the 
former's exceptional stability. 

In our experience, all previous at- 
tempts at pushbutton tuning (with the 
exception of synthesized or crystal -con- 
trolled receivers) have been plagued by 

drifting that has made return to the se- 
lected channel a random occurrence. 
Even without afc, the Rotel receiver was 
as drift-free as any receiver known to us. 

It never failed to return to the previously 
selected channel, in spite of wide tem- 
perature variations and the passage of 
time. As the centering of the tuning me- 
ter revealed, it simply did not drift by any 
detectable amount over any period of 
time. The smoothness and complete si- 

lence with which the system changed 
channels were equally impressive. 

We cannot be as enthusiastic about 
the manual tuning mode. Although it is 

as smooth and noncritical as can be de- 
sired, the meter scale was quite inade- 
quate for use in a crowded metropolitan 
area. It is calibrated at only 2 -MHz inter- 
vals, each of which occupies about 1/4" 

(6.35 mm) of the scale. This calls for a 

trial- and -error process to identify sta- 
tions. The AM scale is equally crowded, 
although the relative signal strength of 

CIRCLE NO. 101 ON FREE INFORMATION CARD 

many AM stations made identification a 

little less difficult. We also appreciated 
the quietness and relative freedom from 
background "buzz" in AM reception. 

If your FM listening is confined to few- 
er than six stations (the MANUAL setting 
can be used to preselect one more sta- 
tion), this receiver can be cne of the eas- 
iest and most pleasant ones to use. 

As our tests reveal, this receiver does 
not have exceptional specifications in its 

price class. We've come to expect high- 
er power output, for example. They are, 
however, quite satisfactory for most lis- 
tening conditions, as borne out by our 
actual listening efforts on a variety of 
program material. Where it shines is in 

user convenience. So, if you are con- 
cerned with sound quality, rather than 
specification numbers, the Model 
RX -7707 is a first -rate receiver, assum- 
ing you are not using very-low- efficiency 
speakers or have a very large, highly 
sound -absorbent listening room. 

GARRARD MODEL DD75 DIRECT -DRIVE RECORD PLAYER 

Moderately priced single -play manual turntable. 

RSCH 
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is the first direct - 
drive turntable to 
bear the Garrard 
name. Compact 

and attractive, it is a relatively inexpen- 
sive ($229.95) single -play manual play- 
er. Its only concessions to automation 
are an end -of -play arm lift that is initiated 
by a photocell under the motorboard and 
a motor shut -off. 

The player is supplied on a teak ve- 
neer wooden base to which is attached 
a plastic dust cover that can be left open 
at almost any angle or be completely re- 
moved. The entire turntable is supported 
on four compliant rubber feet that isolate 
it from external vibration. Operating 
speeds are 331/2 and 45 rpm directly 
from the shaft of the eight -pole dc servo - 
controlled drive motor, which also 
serves as the record spindle. 
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With its cover closed, the record play- 
er measures 171/4'W x 147/8 "D x 61/4'H 

(43.8 x 37.8 x 15.9 cm). Weight is 16 lb 

(7.3 kg). 

General Description. The player's 
machined die -cast nonferrous platter 
measures 12" (30.5 cm) in diameter and 
weighs 4 lb (1.8 kg). Stroboscope mark- 
ings on the bottom of the platter are in- 

ternally illuminated and can be viewed 
from above the player through a mirror 
and window arrangement. A vernier 
speed (PITCH) control permits a limited 
speed adjustment range. While a single 
knob is used for the PITCH control on 
both speeds, separate rings of strobo- 
scope markings are provided for the two 
speeds. 

The power to the turntable is turned 
on and off by means of a push -push 
switch located near the stroboscope 
viewing window at the left-front of the 
motorboard. A red LED near the power 
switch lights whenever the power is 

turned on. 
Most of the remaining controls are 

grouped across the right -front of the 
turntable. From left to right, these in- 

clude the PITCH control, speed -selector 
pushbutton, momentary- action motor 
STOP and START pushbuttons, and a 

small CUE lever. 

The S- shaped tonearm has a screw - 
on counterweight that has a stylus pres- 
sure scale on it with a 0 -to -3 -gram range 
in 0.5 -gram intervals. After the arm is 

balanced, the scale is zeroed and the 
entire weight is rotated to align the mark 
for the desired force with a mark on the 
arm's tube. 

Near the base of the tonearm is a 

small antiskating force dial that has sep- 
arate scales for elliptical and CD -4 styli. 
The combined rest post and retaining 
clip for the tonearm is located just for- 

ward of the base on the tonearm. 
The plastic cartridge shell slips in and 

out of the front end of ti-e tonearm. A 

cartridge mounting jig simplifies the ini- 

tial overhang adjustment. The friction of 

the tonearm is rated at 15 mg (0.015 g) 

both horizontally and vertically. The min- 
imum recommended tracking force is 

0.75 gram. 

Laboratory Measurements. In- 

stalling and adjusting a Shure Model 
M95ED phono cartridge in the tonearm 
of the player was a simple and straight- 
forward procedure. After balancing the 
tonearm according to the instructions 
provided with the player, we noted that 
the tracking force dial's calibrations 
were exact. The tracking error was very 
low over most of the record, measuring 
from 0 to 0.33 ° /in. for radii from 21/2" to 

4" (6.35 to 10.16 cm). It increased to a 

maximum of 0.7 ° /in. at a 6" (15.24 cm) 
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radius. Coming at the outside of the rec- 
ord, this is not a serious error. The error 
could probably have been reduced by 
readjusting the stylus overhang, but we 
chose to set this critical dimension with 
the supplied jig as closely as possible by 
eye, just as any other user would. 

The antiskating dial, which can be ad- 
justed while playing a record (a very de- 
sirable feature), had to be set slightly 
higher than the tracking force for equal 
distortion in both channels. At the 1- 
gram force we used, a 1.5 -gram setting 
was optimum. The tone arm lift was very 
abrupt, bouncing the pickup and shifting 
its lateral position. However, when the 
lift lever was held firmly and moved 
slowly to the rear (up) position, instead 
of flipped like the toggle switch it resem- 
bles, the lift was slow and accurate. In 
either case, the well- damped descent 
brought the arm down without any shift 
in position. 

The measured capacitance of the arm 
and cable wiring was 100 pF, an ideal 
value for CD -4 cartridges. The low -fre- 
quency arm resonance was at 8 Hz, with 
a 6 -dB amplitude. This is close to the op- 
timum frequency for tracking warped 
records. However, the resonance was 
very broad, giving a boost of 7 dB at the 
4 -Hz lower limit of the test record, which 
would seem to negate some of this 
advantage. 

At 331/2 rpm, the turntable speed ad- 
justment range was +0.8 to -3.5 %; at 
45 rpm it was from +6.3 to -2.5 %. The 
speeds did not change with line voltage. 
However, the visibility of the strobo- 
scope markings was quite poor. The un- 
weighted rumble was exceptionally low, 
measuring -38 dB with vertical compo- 
nents included, and -44 dB with the 
vertical response cancelled by parallel- 
ing the cartridge outputs. With ARLL 
weighting, the rumble was -60 dB, a 
typical but not exceptional figure for a di- 
rect -drive turntable. Spectrum analysis 
revealed that the rumble was predomi- 
nantly in the 5- to -10 -Hz region, probably 
accentuated by the resonance of the 
tonearm. The combined wow and flutter 
was 0.065% (unweighted rms), while the 
weighted rms flutter was 0.05 %. These 
figures cannot be compared with the 
manufacturer's rating of 0.04% weighted 
peak flutter, due to the different mea- 
surement systems employed. Similarly, 
the rated -70 dB rumble is based on the 
DIN "B" standard, which gives "better" 
readings than the ARLL weighting. 

The immunity of the turntable to base - 
conducted vibration was about average 
for a direct -drive player. Its only signifi- 
cant response was at 30 Hz, which is 
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unlikely to be excited by most loud- 
speakers; so, for all practical purposes, 
it is isolated from the possibility of 
acoustic feedback. (Many players have 
a significant response at frequencies of 
a few hundred hertz, giving rise to the 
"howling" type of feedback if they are 
placed too close to the speakers.) 

User Comment. In spite of its rela- 
tively low price (for a direct -drive turnta- 
ble) the Garrard Model DD75 is an ex- 
cellent performer. It should be consid- 
ered as a purely manual record player, 
even though the automatic end -of -play 
shut -off worked as intended. (The power 
must be shut off manually, however, 
since the automatic operation merely 
turns off the motor drive.) The very low 
unweighted rumble of the turntable 
makes the possibility of overloading 
either the amplifier or the speakers at 
subsonic frequencies very remote. 

We had mixed feelings about the arm 
cueing device, although it functioned su- 
perbly when moved with deliberation. 
The temptation to flip the control is pow- 
erful (since it moves with a toggle -like 
action, and the instructions do nothing to 
dissuade the user of that notion), and 
the result is an excessive arm bounce 
and position shift. Otherwise, the arm 
handled beautifully, and could hardly be 
better for upper- medium -priced car- 
tridges such as the Model M95ED we 
used. (Of course, it is equally well suited 
to more compliant cartridges, since no 
cartridge can be used at forces lower 
than the 0.75 -gram rating of the arm.) 

The dust cover remained open at an- 
gles less than 90° to the horizontal, but it 
had no restraint when it was moved past 
vertical, where it had a tendency to fall 
over backward. If the turntable is placed 
near a wall or other surface, this will 
present no problem. But where no re- 
straint is available, the cover can fall 
back until it contacts the rear edge of the 
base (about 135° from its normal closed 
position). The blonde teak finish of the 
base, we felt, was a welcome departure 
from the conventional walnut or black 
finished turntable base. 

Although there are a number of direct - 
drive record players in the same general 
price range as the Model DD75, this one 
is "different" enough in styling and 
handling "feel" to stand out from the 
crowd. Its overall performance is as ap- 
pealing as its appearance, and it is one 
of the easiest record players to set up 
and adjust that we have seen. Alto- 
gether, it is an auspicious entry by Gar- 
rard into the direct -drive field. 
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NEW - REVOLUTIONARY TOOL 

WRAPS 
INSULATED WIRE 

FOUR TIMES FASTER 
NO Prestripping 
NO Precutting 
Spool Fed Wire 

Users say: 
"Your P18D tool really 

does just what you said it 
would -We're very satisfied:' 

"We're shifting nearly 
all our wrapping over to 
Slit -N- Wrap." 

The spooled wire passes thru 
the tool past a slitting edge 
next to the wrap post. A 
narrow longitudinal cut is 
made in the insulation where 
it passes the square post 
corner. The bared copper is 
indented by the sharp edge. 
(7 turns equal 28 contacts.) 
Insulation is slit where 
wrapped, but not between 
terminal posts eten;fed 
straight Out of 0e tool., 
Model P180 with two 
100' spools of 

view of 
unwrapped wire end 

.025 sq. post,,_ 

f 

ELECTRONIC COMPANY 
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Sylmar, CA 91342 

If unavailable locally, factory order. Add 
$2.00 shipping and handling charge. 

California residents 
add 6% sales tax. el 
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HIGHLYGHTS 
Home Television Programmer 
RCA has announced its entry into the video game field 
with the introduction of a home TV programmer called 
"Studio II." With national distribution scheduled for 
the middle of 1977, the product can be programmed to 
reproduce games and instructional material on the 
screen of any size black- and -white or color TV set. A 
control console is connected to the TV antenna termi- 
nals and contains two keyboards for the players. Heart 
of the programmer is a COSMAC microprocessor, with 

five games wilt into the control console and provision 
for add -on cartridges containing other games and educa- 
tional programs. The five built -in programs are bowling, 
freeway (car racing), patterns, doodles, and a competi- 
tive math game. Add -on cartridges come in three series: 
TV School House, TV Arcade, and TV Casino. Option- 
al retail price of Studio II is $149.95. Add -on cartridges 
are priced at $14.95 and $19.95. 

Touch -Activated Controls 
Touch -activated switching can now be used by hobby- 
ists or evaluated by product designers with a new 
TouchControl kit offered by AMI (American Microsys- 
tems, Inc.). The $29.95 kit consists of a pre -wired con- 
trol panel, instructions, and what is said to be the first 
microcircuit that is available off -the -shelf for operating 
touch -activated (body -capacitance) control panels. Up 
to 16 touch -switches can be operated with a single IC, 
which can be interfaced with virtually any electrically 
operated product or apparatus, including computers, 
TV sets, other home -entertainment systems, appli- 
ances, power tools, games, machines, keyboards of all 
types, etc. The switches, which combine conventional 
capacitance- sensing touch controls with a MOS IC, are 
electrically safe because of an insulator layer separating 
the circuitry from the touch surface. 

10 Million CB Radios Sold 
More citizens band radios were sold last year than in all 

Vthe 

previous 28 years since the birth of CB, according to 

the Electronic Industries Association. Sales were said 
to approach the 10- million mark for the year, more than 
double the record volume set in 1975. Total dolar value 
of CB radios, antennas and accessories was set at over 
$2 billion. The CB industry estimates that only about 3 
million CB sets were sold between 1958 (when the FCC 
set aside 23 channels for citizen use) and 1973, when 
sales started a rapid rise due to wide publicity given to 
CB use in the truckers' strike and gas shortage. Sales 
were over 1 million in 1973, doubling each year thereaf- 
ter, reaching nearly 5 million in 1975. 

Computerizes Prescriptions 
An automated system for dispensing drug prescriptions 
by independent chain pharmacists has been launched in 
several cities by the Healthcom subsidiary of A.C. 
Nielsen. The Unidrug System features automatic book- 
keeping and inventory control, and can provide a "pa- 
tient profile" (an individual patient's one -year prescrip- 
tion- drug -use history). Estimated cost, based on 3,000 
monthly prescriptions, is 200 per prescription. 

World's First "Pocket" TV 
The tiniest TV receiver yet has been introduced by Sin- 
clair Radionics, Inc. Called "Microvision," it measures 
only 4 "W x 6 "D x 11/2"H (10 x 15 x 4 cm) and weighs 
about 11/2 lb. Featuring a 2" diagonal electrostaTic deflec- 
tion picture tube with a low -power heater that has a 15- 
second warmup time, power dissipation is said to be ex- 
tremely low. Four 1.5 -V AA nickel -cadmium batteries 
have a claimed life of four hours per charge and they 
can be recharged with a supplied adaptor wile being 
operated from house current. Solid -state circuitry in- 
cludes keyed agc, flywheel sync, black -level clamping, 
and automatic frequency control. Four printed -circuit 
board modules plug together to simplify servicing. 
Pushbutton switches permit selection of British, Euro- 

pean or USA standards, so it can be used anywhere in 
the world. Audio output is 50 mW to the internal speak- 
er or an earphone can be plugged in. The black -and- 
white picture when viewed from one foot, is said to be 
of equivalent size and brilliance to that of standard port- 
ables at a distance of six feet. Includes two built -in an- 
tennas (vhf and uhf). $300. 
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A new stay-in-touch system 
or all outdoorsmen. 

Hunters Boaters 
More than doubles the --; ,. Stay in voice contact 
hunting area. over water. 

n+y 

"4 ; 
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Now, handic's new 
Outdoor Communicators 
take 2 -way voice contact 
outdoors. 

For hunters, Outdoor 
Communicators enlarge the 
game area in a single stroke. 
They allow the hunting party to 
spread out of sight -range while 
still keeping voice contact. And 
the bright, visible handic orange 
is an added safety factor in the field. 

For boaters, Outdoor Communi- 
cators are a great way to zero in on 
fish when you're out with friends in 
other boats. Or to chat away idle hours 
while waiting for a strike. And, because 
they carry their own power, they're 
ideal for sailboat purists. 

Campers can keep the whole family in 
touch in the biggest park, zoo, or at the 
beach. Just push a button to talk and you 
know exactly where everyone is at any time. 

You have four basic units to choose from, 
with up to 6 channels, 5 watts of power, and a 
range of 16 miles. 

Outdoor Communicators start at $59 and accept 
a raft of accessories, including rechargeable ni -cad 
batteries, Universal Cassette for converting your 
Outdoor Communicator to a mobile unit or base 
station, plus numerous antennas for every task. 
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14560 N.W. 60th Ave., Miami Lakes, FL 33014 
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handic USA, Inc., 14560 N.W. 60th Ave., Miami Lakes, FL 33014 
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Unique full- function 
8 -digit wrist calculator... 
available only as a kit. 

A wrist calculator is the ultimate in common -sense portable 
calculating power. Even a pocket calculator goes where your 
pocket goes -take your jacket off, and you're lost! 

But a wrist -calculator is only worth having if it offers a 
genuinely comprehensive range of functions, with a full -size 
8 -digit display. 
This one does. What's more, because it is a kit, supplied direct 
from the manufacturer, it costs only a very reasonable $19.95. 
And for that, you get not only a high -calibre 
calculator, but the fascination of building it yourself. 
How to make 10 keys dothe work of 27 
The Sinclair Instrument wrist calculator offers the full range of 
arithmetic functions. It uses normal algebraic logic ('enter it as 
you write it'). But in addition, it offers a % key; plus the 
convenience functiors shT, 1/x, x2; plus a full 5- function memory. 
All this, from just 10 keys! The secret? An ingenious, simple 
three -position switch. It works like this. 
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1. The switch in its normal, central 
position. With the switch centered, 
numbers -which makeup the vast 
majority of key- strokes -are 
tapped in the normal way. 

2. Hold the switch to the 
left to use the functions to 
the left above the keys.. 
3. and hold it to the right to 
use the functions to the 
right above the keys. 

The display uses 8 full -size 
red LED digits, and the 
calculator runs on readily - 
available hearing -aid 
batteries to give weeks 
of normal use. 

Assembling the Sinclair Instrument 
wrist calculator 
The wrist calculator kit comes to you 
complete and ready for assembly. All 
you need is a reasonable degree of 
skill with a fine -point soldering iron. 
It takes about three hours to 
assemble. If anything goes 
wrong, Sinclair Instrument 
will replace any damaged 
components free: we 
want you to enjoy 
assembling the kit, 
and to end up with a 
valuable and useful 
calculator. 

Actual 
Size 

Sinclair Instruments Inc. 
6 Commercial Street 

Hicksville, N.Y. 11801 

Contents 
Case and display 
window. 

Strap. 
Printed circuit board. 

Switches. 
Special direct -drive chip 

(no interface chip needed).. 
Display. 

Batteries. 

Everything is packaged in a neat plastic 
box, and accompanied by fall instructions. 

The only thing you need is a fine -point soldering iron. 

All components are fully guaranteed, and any which are 
damaged during assembly will be replaced free. 

The wrist -calculator kit is available only direct from 
Sinclair Instrument. Take advantage of this 10 day money - 
back offer. 
Send the coupon today. 

To: Sinclair Instruments Inc. 
6 Commercia Street 
Hicksville, NY 11801 

Please send me 

PE-4 

Sinclair wrist calculator kit(s) at $19.95$ 

Sales tax (NY residents) 

Shipping & handling ($2.50 per unit) 

Enclosed s check/MO (payable to 
Sinclair lnstrumantsInc.) TOTAL $ 

Name 

Address 

City 

State Zip 

I understand that yoJ will refund the purchase price of the kit 
in full if I return it iin saleable conditiion within 10 days of 
receipt. 

POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


come day in the not- too -distant fu- 
ture, permanent human colonies will 

be established in space and on the sur- 
faces o other planetary bodies. The col- 
onists iihabiting them will, naturally, be 
interest3d in what's happening on earth. 
An ideal way to find out will be to tune in 

domest c broadcasts from earth. 
There will doubtlessly be direct com- 

municaions links using giant dish anten- 
nas, bit these will carry only selected 
programs. Here is a futuristic -but prac- 
tical -analysis of how DX'ers might pick 
up earh broadcasts not deliberately 
beamec into space. 

Practical Considerations. Besides 
the obvious limitations of receiver and 
antenna gain, several factors will deter- 
mine w-iich earth stations can be re- 
ceived. Let's take as the most likely ex- 
ample a DX'er on the moon. Radiated 
signal pJwer, frequency, channel usage, 
geography, and ionospheric conditions 
are all inportant. 

All sicnals, of whatever frequency, be- 
come progressively weaker with dis- 
tance according to the inverse square 
law. Yo J might think that, at a distance 
as grea as 400.000 kilometers, hardly 

BY GLENN HAUSER 

any signal would be left . But that isn't so! 
A 100,000 -woad station (tie comrron ef- 
fective radiated pcwer of U.S. FM broad- 
casters; would still put in a 4.5 -µV/ 
meter signal as far away as the moon - 
and that's plenty for any good FM tuner 
on the rraraet ,oday. 

We oitain the 4.5 -0V /m field strength 
by the standard inverse -square fcrmula 
for the ideal line -of -sigh- case. We ap- 
proach ine-of -sight in tie earth -moon 
case mcre closely than over sngle -plan- 
et paths where the curvaure of the body 
and the distance cf the radio horizon are 
all -important Hcwever, atmospheric 
scattering before -he signal enters free 
space will d minish the L.5µV /m figure 
by an urknawn, but not cnmanageable, 
amount. In act, the moon is constantly 
bombarced by a cacophony of earth sig- 
nals. The poolen will not be to pull 
them in, bu: =o discrim nate between 
them! 

Antennas. On the moor there is lets of 
room to put Jp the most Efficient receiv- 
ing antennas possible. In fact, huge 
high -gain arrays could be erected much 
more easily in the moon's one -sixth 
gravity. Because the apparent position 
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OF HOW RADIO AND 
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ONE DAY, PURSUE 
THEIR HOBBY ON THE 
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of the earth in the lunar sky varies only 
slightly, antennas could be permanently 
aimed toward earth, never having to 
track the planet. However, extremely di- 
rectional antennas capable of picking 
out signals 2° apart would have to be 
slightly movable. Two degrees is the ap- 
parent diameter of the earth as seen 
from the moon -four times the size of 
the moon in the terran sky. Apart from 
this, lunar libration causes the position 
of the earth to oscillate very slightly in 
the sky. 

The ideal receiving antenna for the 
mediumwave band, the Beverage, 
would be easier to build on the moon be- 
cause it would weigh less and require 
fewer support poles. But because of the 
moon's greater curvature, it would be 
more difficult to keep it going in an abso- 
lutely straight line over several kilome- 
ters. As it receives off its end, rather 
than broadside, it would have to be built 
near the moon's limb where the earth 
hangs near the horizon. Alternatively, it 
could be run up a mountain slope so it 

would still point toward earth. 
Earthlings seldom consider the fact 

that almost all transmissions, whether 
vertically or horizontally polarized, are 
broadcast into the horizontal plane. Very 
little of the signal goes straight up, or at 
angles much above the horizon. There 
has never been a marketable audience 
in those directions! True, there are occa- 
sional manned satellites, and airplanes; 
but they pass quickly out of range, and 
even most satellites are no farther over 
a station than their fringe -area listeners 
on earth. 

Although the earth looks like a disc 
from the moon, we know it's a sphere. 
As seen from the moon, the earth ro- 
tates once about every 24 hours -which 
means there's a regular daily cycle of 
stations to be heard one after another, 
for perhaps an hour at a time, depending 
on the effective radiated power and the 
broadness of each signal beam vertical- 
ly above its horizon. 

The stations near the approaching 
and receding limb of the earth put out 
the most power towards the moon when 
the moon is near the horizon as seen 
from the earth. (Unless, of course, there 
are nulls in the stations' directional pat- 
terns where the moon happens to be.) 

Frequencies. Now we come to the 
advantages and disadvantages of differ- 
ent frequency bands. Let's look at medi- 
umwave first. We've all heard specula- 
tion about the sphere of broadcasts ex- 
panding from the earth at the speed of 
light, with the leading wavefront already 

some 55 light years distant. This sphere 
is announcing to the universe that crea- 
tures in the solar system have reached a 
technological level capable of broad- 
casting. Any intelligent beings of the 
same or greater technological level with- 
in this sphere have probably begun to 
acquaint themselves with human civili- 
zation as portrayed in our broadcasts. 
But the earliest broadcasts were on me- 
diumwave. It turns out this is the worst 
band of all for reaching the cosmos -for 
the same reasons that it is the best one 
for reliable domestic broadcasting 
beyond the horizon! When it is night on 
the earth, MW signals are for the most 
part returned back to earth by the upper 
regions of the ionosphere. Relatively lit- 
tle of their energy escapes into space. 
When it is day on the earth, most of the 
signals are absorbed by the D layer, 
again preventing escape into space. For 
these reasons, there may be less 
pre -1940 AM radio from earth floating 
around in space than we might like. 
Longwave broadcasts (currently from 
Eurasia and Africa only) have about the 
same characteristics as mediumwave, 
except for much greater groundwave 
range. The greater number of super- 
power transmitters on LW might improve 
the chances for escape into space. But 
all is not lost, thanks to shortwave and 
vhf! 

Back in the 1920's, shortwave fre- 
quencies were thought to be useless so 
all early broadcasts were on medium or 
longwave. Yet unintentional harmonics 
from mediumwave stations did get out 
on shortwave. In fact, it was receiving 
these harmonics which piqued interest 
in exploring the higher frequencies. 

Because AM broadcasts signals are 
the least ideal to penetrate space, it may 
well be that the now -almost- forgotten 
shortwave simulcasts of AM stations in 

the 1920's and 1930's -KDKA, WLW, 
WIOD, and the New York flagship sta- 
tions -are the signals carrying news of 
humanity unto the cosmos. The early FM 
simulcasts in the 40 -MHz band serve 
even better. This assumes that the me- 
diumwave harmonics, shortwave and 
FM relays were above the MUF (max- 
imum usable frequency) much of the 
time, as seems likely. 

Just as the ionosphere makes possi- 
ble long- distance communication be- 
tween different points on earth, it is an 
obstacle to communication from earth to 
other planets. We can divide the iono- 
sphere into three different basic condi- 
tions: transparent, refractive /reflective 
and absorptive. We've already noted 
that it's either refractive /reflective or ab- 

sorptive on mediumwave. But it behaves 
much differently at higher frequencies. 
At a constantly changing shortwave fre- 
quency we find the MUF. Above this fre- 
quency, most radio energy escapes into 
space. Fortunately for our DX'ers in 

space, the ionosphere at SW its a much 
less reliable refracting medium than it is 

at MW. It is also much less subject to ab- 
sorption. 

On earth, the ionosphere causes such 
wide variations in propagation efficien- 
cy, that even the lowest power SW 
transmitter has an occasional chance of 
reaching the other side of the world. But 
how well are shortwave broadcasts like- 
ly to get through to the moon? When 
we're talking about a distance of some 
400,000 km, a few thousand kilometers, 
one way or another is insignificant. Here 
is where raw power could really pay off. 
On earth, a great fraction of a 500 -kW 
shortwave transmitter's output goes to 
waste; that's why a 5 -kW station on the 
next frequency can be heard just as 
well, depending on conditions. But the 
500 -kW SW transmitter is going to have 
a much better chance of being heard on 
Luna than the 5 -kW outlet, because the 
inverse square law will provide more us- 
able signal. 

SW broadcasters stick to a fixed 
schedule, from day to day, initiating ma- 
jor changes four times a year. This 
means that on a given day they may be 
putting out hundreds of kilowatts on fre- 
quencies which happen to be above the 
maximum usable frequency under exist- 
ing conditions. So most of this radiation 
goes right out into space, where lunar 
colonists can make good use of it! 

Because SW is the band which nor- 
mally propagates from one side of the 
earth to the other, it follows that not all 
SW stations received on the moon 
would be on the visible side of the earth. 
The first hop or two could be bent 
around the "terran limb," just so the last 
one 'hops out' into space. 

Time of day on earth has a great bear- 
ing both on terran SW frequency usage 
and on propagation. That is, they de- 
pend on whether the path is in darkness, 
in light or both. We should also consider 
this from our lunar vantage point. Our lu- 
nar days and nights are each 14 earth 
days long. As we observe the earth, we 
can see its phases changing at exactly 
the same rate that the lunar phases 
change as viewed from earth. This 
means that the proportion of the terran 
disc in darkness changes gradually, 
waxing and waning. Thus there would 
be a month -long cycle of reception dom- 
inated by daytime, higher- frequency SW 
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transmissions from the region of the il- 
luminated limb, and lower frequencies 
from the region of the limb in darkness. 
However, since the earth is rotating 
through day and night each 24 hours, all 
countries would be 'in view' each day. 

The moon has no significant iono- 
sphere, so any changes in reception will 
be due to variations at the earth end of 
the path -except during solar disturb- 
ances, when both earth and moon re- 
ceive the same effects. But the sun can 
still cause problems when it's quiet. It 

normally radiates a great deal of noise at 
certain frequencies. Using directional 
antennas trained on earth, solar noise 
should only be a problem when the earth 
is near its 'new' phase, with the terran 
disc a thin crescent or totally dark. 
That's when the sun is in almost the 
same direction. During total solar 
eclipses on the moon (by the earth, of 
course), both earth and sun are in exact- 
ly the same direction. We'd have the 
same problem on earth receiving lunar 
stations, if there were any, when the 
moon is new or eclipsing the sun. 

As soon as there is a significant per- 
manent population on the moon or else- 
where, there will be local broadcasting 
stations -hot targets for earthbound DX 
listeners, just like the remote American 
Forces Antarctic Network is today. The 
only transmitters which have operated 
from the lunar surface to date have been 
in the tens -of -watts range -just enough 
for communications efficiency with an 
orbiter, or a giant dish receiving antenna 
back on earth. 

Next we come to the vhf and uhf 
broadcasting bands, which are used for 
television and FM radio. Under normal 
circumstances, these signals go off into 
space after they pass the 'radio horizon' 
of their coverage area. The ionosphere 
is normally transparent at these frequen- 
cies, and powers as high as 5000 kW 
ERP are used! Receiving such signals 
on the moon should be easiest of all. 
Furthermore, the higher the frequency, 
the smaller the antenna, which means a 
high -gain antenna can be constructed 
more economically at uhf than at hf. 

There are circumstances when some 
vhf signals do get trapped in the iono- 
sphere and sent back to earth. Sporadic 
E is the most common example. These 
swiftly moving patches of ionization, in- 
creasingly restricted geographically with 
higher frequencies, are the prime means 
of vhf DX on Earth. But from the spatial 
point of view, they are potential interrup- 
tors of reception. True, they could on 
rare occasions bring in a TV or FM sig- 
nal from beyond the limb of the earth, 
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but so what? The same station could be 
received direct a few hours earlier or lat- 
er, as the earth's rotation brings it into 
position. 

Another obstacle to both vhf and uhf 
signals penetrating into space is the oc- 
casional inversion layer causing wide- 
spread ` tropo' DX on earth. However, it's 
doubtful that all of a station's signal is 
trapped on earth by tropo. 

"Selectivity." On vhf and uhf, the 
major problem is likely to be too many 
stations coming in at once -with roughly 
equal signal strength-on the same 
channels. This will be alleviated by the 
'limb effect', when stations on the limb of 
earth at any given moment dominate 
since most of their power is radiated into 
the plane in which the moon lies. But be- 
cause high -power FM and TV broadcast- 
ing is concentrated in relatively small 
areas of the globe (North America and 
Europe), there will be no way to sepa- 
rate stations by antenna directivity. All is 
not lost, however. 

The FM "capture effect" would save 
the day when there is a significant differ- 
ence in signal strength. The one strong- 
est signal would be heard, and all the 
others rejected. However, this has its 
limits, as we can observe here on earth. 
There have been sporadic E openings 
blanketing a major portion of the United 
States, bringing in dozens of FM sta- 
tions at the same time on each channel, 
and at such similar strengths that only 
occasionally would one rise sufficiently 
above the hash to be identified. It 

couldn't be much better at a reception 
point where all these stations would put 
through signals continuously. And the 
capture effect applies only to FM trans- 
mission, used for FM radio and TV audio 
only. TV video would be a huge con- 
glomeration of beat bars, completely un- 
viewable, unless we pick our targets 
very carefully. 

Though all these stations would be 
reaching the moon, there still would be a 
great deal of DX challenge in picking in- 
dividual stations out of the melange. 
There would be several ways to do it. 
The best would be to tune at a time 
when only one station happens to be on 
the air on its channel in a wide geo- 
graphical area -such as the still small 
number of all -night TV stations in North 
America. But this is hardly prime -time 
television. Those intelligent beings 
somewhere in the 5 -to -20 light year 
range from earth are most likely viewing 
old movies on all -night TV stations, no 
doubt getting an even less reliable im- 
pression of life on earth than they would 

get from prime -time or 'daytime' viewing, 
when every TV station is on the air si- 
multaneously! 

Another way to get intelligible video 
from earth is to pick a channel which 
happens to be sparsely occupied. In 
practice, this means the high end of uhf 
or the low end of vhf. In earthly terms, 
any station relegated to the high end of 
the uhf band feels it's got a raw deal, 
and does everything possible to move to 
a lower uhf channel, or preferably vhf. 
For example, a Washington, D.C. TV 
station on channel 53 recently went on 
channel 14 as well, where fewer people 
would be likely to miss it. 

But for interplanetary television, those 
stations on isolated higher channels 
suddenly are at a great advantage! 
There's only one channel 68 station in 

North America (other than low- powered 
translators), an independent in Los An- 
geles running a million watts. They'll be 
a big draw on the moon. Down one, at 
channel 67, viewers can get PBS 
through the Baltimore station running 
only 650,000 watts ERP. All the lower 
channels have more than one U.S. sta- 
tion, though there are certainly times 
when only one is on the air, or on the vis- 
ible side of the earth, or both. 

A similar situation exists in Europe. 
British ITA from Dover would come 
through on European channel 66 with- 
out interference, if its paltry 100,000 
watts video ERP could achieve an ade- 
quate signal -to -noise ratio at lunar dis- 
tance. France's program 2 from Aurillac 
is on another exclusive channel, 65. 
This one has 500,000 watts. But all the 
lower uhf channels are occupied by sev- 
eral powerful transmitters in each coun- 
try. They usually carry the same pro- 
gram per country, but that wouldn't keep 
them from mutually interfering. 

Brazil is another country with some 
uhf broadcasting, and it is sufficiently far 
from North America and Europe to be 
the only visible uhf area at certain times. 
Our latest reference shows single sta- 
tion occupancy of channels 17, 19 and 
22, though each uses only a 50 -kW 
transmitter. Of course, these happen- 
stance "unique" channels may be long 
gone by the time lunar colonists have 
settled and have some spare time for TV 
DX'ing! 

Japan is the only other major uhf TV 
area in the world so far. Unfortunately, 
powers are relatively low, and the only 
exclusive channels are occupied by low - 
power stations. So getting viewable Jap- 
anese TV on the moon would be doubt- 
ful, depending on whether it was the 
only country on the air at a given hour, 
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and if there was only one station on the 
air an a given channel. 

Besides the exclusive channels on the 
high end of the uhf TV band, there are 
others at the bottom of the vhf range. 
For example, on 45.0 MHz video /41.5 
MHz audio, there is one high -power TV 
station in London, and a number of low- 
er- powered repeaters. Although these 
frequencies are used for two -way com- 
munication in other parts of the world, 
nowhere else on earth are there TV sta- 
tions on these frequencies. Also, it's un- 

likely that any of the interference 
sources would have a power output ap- 

proaching 200,000 watts. Unfortunately, 
this BBC channel is considered an- 
tiquated and due to be phased out in fa- 
vor of uhf. 

Another maverick TV station that 
might be seen on the moon better than 
in most of Australia is the only station in 

the world on 138.25/143.75 MHz, Aus- 
tralian channel 5 -A -ABWN, with 
100/20 kW of output, at Wollongong, 
N.S.W. -if it still exists. The forces of 

standardization are cruel! Actually, the 
2500 -MHz Instructional Television Fixed 
Service band (as it is called in the U.S.) 
is at a more favorable frequency range 
for interplanetary DX than even uhf TV. 
Unfortunately, powers are low and direc- 
tionality is extreme, so like TV mi- 

crowave links on even higher bands, it's 
doubtful that they could be seen at lunar 
distances. 

Lest you think this is all too far- 
fetched, ham operators have been work- 
ing each other by EME (Earth -Moon- 
Earth) or "moonbounce," for many 
years -with the limitations on power in- 

herent in amateur radio. If hams can 
make contact by reflecting off the moon 

on the 432 -MHz band (near channel 14) 

as well as 1296 -MHz band (above chan- 
nel 83)- frequencies at which a large 
fraction of the transmitted power is ab- 
sorbed and scattered -it seems a cer- 
tainty that broadcasting stations with 
much higher power could be received on 
the moon. In fact, there's a marginal 
chance that intercontinental uhf TV DX 
(at least the audio channel) would be 
possible via moonbounce. The best way 
to find out would be to dedicate a huge 
radio telescope to moonbounce TV DX 
during the brief periods when the moon 
is in a favorable position. 

Certain channels in the FM education- 
al band (88 -92 MHz) contain only one 
powerful station in North America along 
with many lower- powered ones. This 
means that the one strong station would 
be essentially free of interference on the 
moon due to the capture effect. For ex- 
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ample at 88.1 MHz (which is avoided by 

FM stations in most areas because it is 

close to TV channel 6) there is a single 
98 -kW station: WMPR, Sumter, SC. The 
next strongest at that frequency is in 

Lubbock, TX, with only 18.5 kW. At 89.1 

MHz, there is the 100 -kW WVWR in 

Roanoke, VA, which is followed by an 

11 -kW station in Schenectady, NY. 
It's a safe bet that these stations 

haven't realized what a potential corn - 
petitive advantage they have in space! 
Even greater advantages are held by 

some Canadian stations operating what 
the U. S. calls "Class A" channels. U. S. 

stations are uniformly limited to 3kW, 
while Canadians such as CKY -FM, 92.1, 
in Winnipeg runs 360 kW; CKSO -FM, 
92.7, Sudbury, has 100 kW; CBW -FM, 

98.3, Winnipeg, 354 kW; CBZF, 102.3, 
Fredericton, 100 kW. A number of other 
Class -A channels harbor more than one 
high -power Canadian. 

It's a shame that no lunar expedition 
to date has included a multi -band receiv- 
er to check for Earth DX. The Manned 
Spacecraft Center informed me they 
were aware of no such experiment, al- 
though ESP definitely was tried! 

Relays and Receivers. Once there 
are permanent habitations on the moon 
and travel there becomes more routine, 
it will be hard to resist using it as a relay 
base for international broadcasting. 
There may be international treaties pre- 
venting it, but this is not a real obstacle. 
A station doesn't need to reveal where it 

is being relayed from. Radio Moscow 
never admits that it is relayed from two 
sites in Bulgaria, for example, so why 
not set up a lunar relay, using FM on the 
25 -MHz band? Of course, a lunar relay 
site would be useful only 12 hours a day 
when the moon is in view -and the 12 

hours would shift over the entire 24 -hour 
day during a month's time. 

The BBC keeps putting up new relay 
sites, despite budget cuts, so the moon 
is a logical projection of this trend. 
Again, should there be any political rea- 
sons for broadcasting from the moon 
without admitting it, the BBC also has a 

precedent -its regular use of relays by 
the VOA, never specified as such in its 

published schedules. 
The far side of the moon is the ideal 

place to monitor for broadcasts from oth- 
er civilizations, for only on the far side is 

the cacophony from earth shielded. 
However, even on the near side, it may 
be possible to receive messages from 
other worlds. This is an improvement 
from trying to do it from earth. But 
there's another reason. We take our ba- 
sic unit of time, the second, completely 

for granted, though it is arbitrary. There 
is really no chance at all that any other 
civilization would have precisely the 

same time unit, unless they derived it af- 
ter hearing our broadcasts. Thus, any 
physical quantities involving time, such 
as radio frequency, would not be in in- 

crements referenced to our seconds. 
This means that even if they used the 
decimal system (which is another un- 
warranted assumption), and used the 
same absolute frequency band for FM 

broadcasting (88 -100 MHz), their chan- 
nel spacing would inevitably be different 
from ours. Two hundred kHz is 200,000 
cycles per second, and their cycles 
would be measured against something 
other than a second! Therefore, most or 
all of their transmissions would be on 

what DX listeners call "split" frequen- 
cies- allowing them to be heard be- 
tween earth -based frequencies. 

Cities in space would encounter ex- 
actly the same reception conditions from 
earth as those on the moon. However, 
the logistics of antenna building and 

aiming would be quite different in a rotat- 
ing, free -fall environment. 

Earth reception on Mars or the Jovian 
satellites would be similar, but presents 
greater problems -greater distances, 
Martian atmospheric effects, the earth 
as a point source (allowing no practical 
discrimination between approaching - 
and receding -limb stations), and the fact 
that earth would never stray too far in 

the sky from the sun (a considerable 
noise source against the intrinsically 
weakened earth signals). R -f from the 
planet Jupiter itself would be capable of 
blotting out broadcast reception from 
earth on some frequencies. In fact, we 
can hear that noise right here on earth if 
we know where to tune and how to rec- 

ognize it. 

Monitoring earth broadcasts on Mars 
would underline the tremendous dis- 
tance involved. One would presumably 
have an atomic clock running on earth 
time (UTC), but even so there would be 
a signal propagation delay ranging from 
3 to 22 minutes. The delay would vary 
so widely because the distance between 
the two planets varies more, in fact, than 
the distance from earth to any other pla- 
net. If earth -based TV programs were 
observed to start a given number of min- 
utes late, the distance to earth at that 
particular instant could be easily cal- 
culated. 

People with many different avocations 
have walked on the moon already. It's 
about time a skilled DX listener /viewer 
had a chance. NASA and other agen- 
cies, please note -I volunteer! <> 
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BUILD THE Hl-FI/TV 

AUDIO- MINDER 
SHUTS A C POWER 

WHEN AUDIO ENDS 

ADJUSTABLE TIME DELAY 

CONVENTIONALTIMER USE 

CONNECTS TO SPEAKER 

BY CURT KOBYLARZ 

'F YOU EVER eft an expen- 
sive stereo system or a TV receiver 

operating all night tecause you forgot 
to shut it off take heart. Here is a low - 
cost, automatic shutoff controller for 
home enteltain-rent equipment that 
does not req.ire any internal circuit 
changes or connections. Shutoff is ac- 
tivated by the atsence of an audio sig- 
nal, not by a pre -set time interval, as 

with mechanical devices. According- 
ly, the ccntolle- can be connected to 
speaker terminals cr to a tape output 
monitor jack. 

An adjustable de ay system avoids 
premature shutof, providing the user 
with enougi time to change a record 
on a manual rem-d player or a reel of 
tape on a recorder before the system is 
turned off. Shu:cff time range is 50 
seconds to 20 mirules after the signal 
level has dropped below a predeter- 
mined setting. At about 60,000 ohms 
impedance, the ccntroller will not load 
most circuits. Boise filtering is pro- 
vided to remove AM and FM intersta- 
tion hiss to ensure against false 
shutoff triggering when using either of 
these signal sources. 

Furthermo -e. he :tontroller can be 
used as a standard non -audio timer for 
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PARTS LIST 

All capacitors disc or Mylar unless other- 
wise noted. 

C I -0.047 pF capacitor 
C2 -27 -pF capacitor 
C3- 750 -pF capacitor 
C4- 220 -pF capacitor 
C5- 10 -pF. I5 -volt electrolytic capacitor 
C6 -1 4tF, 15 -volt electrolytic capacitor 
C7- 220 -pF, 15 -volt electrolytic capacitor 
C8.C9,C 10- 0.01 -pF capacitor 
CII- 1000 -1JF, 15 -volt electrolytic capac- 

itor 
C 12- 0.1 -MF, 200 -volt capacitor 
C I3- 470 -pF, 25 -volt electrolytic capac- 

itor 
DI.D2- 1N4148 diode 
D3- IN4002 diode 
F1 -10- ampere fused and holder 
IC I- LM3900 quad op -amp 
1C2 -556 dual timer 
J I -Phono connector 
KI-Reed relay, 500 -ohm, 12 -volt coil. 

normally open contacts 
LEDI -Any light- emitting diode 
Q I ,Q2,Q3 -2N 3904 
Q4-2N 3643 
Q5- Triac, 20 -A. 200 PIV 
RECTI -Full -wave rectifier bridge 
All resistors 1/4-watt. I0 (Ti unless otherwise 

noted. 
R1,RI6,R18- 100,000 -ohm resistor 
R2,R I4- I0- megohm resistor 
R3- 68.000 -ohm resistor 
R4- 4.7- megohm resistor 
R5,R6,R20- 560.000 -ohm resistor 
R7- 270,000 -ohm resistor 
R8- I .2- megohm resistor 
R9-100 -ohm resistor 
RIO,R25- I- megohm resistor 
R I I -3- megohm linear potentiometer 

( "Sensitivity ") 
R 12,R 13,R24- 180.000 -ohm resistor 
R I5 -1000 ohm resistor 
R17- 5- megohm linear potentiometer 

( "Delay ") 
R 19- 330,000 -ohm resistor 
R21 -100 -ohm resistor 
R22,R23R28- 82.000 -ohm resistor 
R26,R29,R30- 10.000 -ohm resistor 
R27- 3300 -ohm resistor 
R3I- 100 -ohm. ' /2-watt resistor 
R32- 470 -ohm. 'h -watt resistor 
SI- Pushbutton switch, momentary con- 

tact, normally open ( "Reset ") 
S2 -Spst switch ( "Power ") 
S3 -Dpdt switch ("Normal/Timer ") 
SOI to SO4-Ac power receptacle (sock- 

ets) 
TI-Transformer: 12.6 -volts. 300 -mA, PC 

mount 
Misc.: Suitable cabinet, heat -sink mate- 

rial, IC sockets (optional), strain relief, 
press -on type, mounting hardware, etc. 

Following are available from WEI, 4921 
N. Sheridan Rd.. Peoria. Illinois 61614: 
complete kit (S0-1) includes all compo- 
nents, PC board, metal case, power cord, ac 
receptacles, etc. at $39.95; PC board 
(SO -2) at $6.00; metal case (SO -3) at 
$8.50. All orders postpaid to the Continen- 
tal United States only. Illinois residents 
please add 5% sales tax. Allow four weeks 
for delivery. 
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any electrical appliance, TV receiver, 
etc. up to its rated 1200 watts. In this 
mode, the controller will turn power 
off at a pre -set time ranging from 10 
minutes to two hours. The complete 
circuit is shown in Fig. 1. 

How It Works. The selected audio 
input is applied via phono connector, 
J1, to the first amplifier and filter IC1A 
where it is amplified and filtered with 
roll -off occurring about 1.25 kHz at -6 
dB per octave. The second stage, 
IC18, is a two -pole filter whose cutoff 
frequency is approximately 1 kHz with 
unity gain. The two stages combined 
roll off is about 18 dB per octave to 
remove noise and filter out any high - 
frequency hiss if an FM or TV station 
goes off the air (if this is to be the audio 
source). 

The filtered signal is rectified to a dc 
level by D1, D2, and C6, with R10 
"bleeding" the charge from capacitor 
C6 when a signal is not present. IC1C 
is used as a comparator having fast 
"snap action" (positive feedback) so 
that when the rectified signal applied 
to the non -inverting ( +) input exceeds 
the level set by the SENSITIVITY control, 
R11, the output switches off very 
rapidly. Note that the 3900 op amps 
used here are current devices rather 
than voltage devices represented by 
conventional op amps, therefore all 
voltages must be converted to cur- 
rents. This will explain why high -value 
resistors are used in many places in 
this circuit. 

When IC/C output is high (audio 
signal present), LEDI is turned on and 
current -limited by R15. The IC1C out- 
put signal also turns on the OR gate 
formed by ICI D which, in turn, causes 
Q4 to saturate and draw current 
through the coil of the reed relay, Kl. 
With the reed relay contacts closed, 
gate power is applied to the triac, Q5, 
and power is present across the multi- 
ple power sockets, SO/ through SO4. 
This turns on any equipment con- 
nected to these sockets. 

When the input audio signal either 
disappears or falls below the pre -set 
SENSITIVITY threshold, comparator 
ICIC switches off very rapidly. This ac- 
tion also starts one of the timers in IC2 
whose output (pin 5) keeps the OR gate 
operating until the timer times out. 
Power remains on the four sockets. If 
another audio signal should appear 
within the time -out interval, the sec- 
ond timer within IC2 will generate a 

5- millisecond pulse which will turn on 
Q3 and discharge the main timing 

capacitor C7. This resets IC2 back to 
zero and ensures that the last audio 
signal is always the one that begins 
the time -out delay. Transistors Q1 and 
Q2 act as a "quench" circuit by 
grounding the comparator signal an 
instant before shutdown. This is 
necessary because some audio power 
amplifiers generate a "thump" when 
turned off and this may retrigger the 
timer and never allow system shut- 
down. 

Reed relay K1 is necessary for com- 
plete isolation between the circuit and 
the triac. Snubbers circuit C12 and 
R32 protect Q5 from line transients 
and surges generated when inductive 
loads (such as the power transformers 
in high- wattage power amplifiers) are 
suddenly switched off. The triac 
should be heat -sinked. 

The timer function is determined by 
the setting of NORMAL /TIMER Switch 
S3, which disables the input circuit by 
turning on the "quench" transistor, 
QI, and connecting a larger capacitor 
(Cil) in parallel with the main timing 
capacitor C7. Potentiometer R17 sets 
the timer delay in either case, al- 
though the range for NORMAL and 
TIMER positions of S3 is different. 

Construction. The circuit is easily 
assembled on a single PC board, as 
shown actual size in Fig. 2, which also 
shows the component installation. 
Connections to off -board compo- 
nents are made via the lettered pads 
on the foil pattern. Note that some re- 
sistors are mounted "end up." 

The triac is mounted on a metal 
bracket, which acts as the heat sink, 
and mounted as selected within the 
cabinet. If a metal case is used, make 
sure that the triac is electrically iso- 
lated, but thermally bonded to the 
heat sink. Use at least 18 -gauge wire 
between the triac, power outlet sock- 
ets, and the power line. A three -wire 
line cord is recommended with the 
ground (green) lead connected to the 
metal chassis. Almost any type of 
cabinet may be used. 

The switches, J1, potentiometers, 
and LEDI can be mounted on the front 
panel, while the four controlled sock- 
ets can be mounted on the rear apron. 
Although four controlled power out- 
lets are used, more can be added pro- 
vided that the triac can handle them. 

Operation. The selected audio input 
signal can be taken from the tape 
monitor output of either channel (use 
a "Y" connector if necessary), or di- 
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Fig..'. The printed -circuit board's foil 
pattern is shorn at left, while the flop sicle 
below illnstrales cour¡wnent installation. 
Note that resistors installed on pads with a 
drawn circle are to be mounted end up. 
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rectly off the speaker terminals of 
either channel. The monitor output 
has the advantage of a constant level 
irrespective of volume cortrol settings 
so the SENSITIVITY control need be set 
only once. 

Connect the selected devices 
(tuner, amplifier, etc.) to the con- 
trolled sockets SO/ through SO4 and 
turn on their power switches. Connect 
the controller to the power line. place 
S3 in the NORMAL position, and turn 
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POWER switch S2 on. Place both 
potentiometers in their mid positions. 
then depress RESET pushbutton S1. 
LED1 should glow and the ac outlets 
should be energized. With no signal 
connected toJi. LED1 will go out after 
C6 discharges. but the delay timer will 
keep the outlets energized. until it 
times -out- determined by DELAY 
potentiometer R17. 

Connect the selected signal source 
to J1, reset the controller, and adjust 

SENSITIVITY control R11 until the LED 
remains on continuously. The DELAY 
potentiometer is adjusted as required. 
When the input signal is removed, the 
system should shut down after the, 
delay period. 

To shut down the system when an 
FM or TV station is used as the signal 
source and the station gces off the air, 
use the following setup procedure. 
Tune in the station and adjust the SEN- 
SITIVITY control until the LED just goes 
out, then bring it back until the LED 
remains on most of the time. Tune the 
receiver off -station for the hiss and 
observe that the LED goes out. The 
system is now adjusted so that it will 
automatically shut dowr after a sta- 
tion goes off the air for the night. 

Use of the tape monitor output for 
the signal source is necessary when 
headphones are being used and the 
amplifier is disabled from the speak- 
ers. Since the input impedance of the 
controller is approximately 60,000 
ohms it will not load the signal to the 
tape deck. 

For use as a timer, place S3 in the 
TIMER position, set the DELAY time as 
desired (10 minutes to 2 hours), and 
operate the RESET pushbutton S1. In 
this case, the input is not being moni- 
tored. the ac outlets will be de- 
energized only after the selected time 
interval has been reached. This mode 
is used to turn off any appliances or TV 
receiver automatically. 
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EVERY PROJECT IN 
THIS BOOK IS ANOTHER 

REASON TO OWN 
CSC'S QT SOCKETS AND 

BUS STRIPS. 
With QT solderless bread- 

boarding sockets and bus strips, 
you can build twice the projects in 
half the time. Because making 
connections or circuit changes is 
as fast as pushing in -or pulling 
out - component leads. No special 
clips or jumpers required, either. 

When you're building circuits 
just for the fun of it. you can take 
them apart in minutes -not hours. 
So you save money by re -using parts. 
while eliminating heat damage to 
expensive components. Interlocking 
QT Sockets and Bus Strips are 
infinitely expandable, too: start small 
and "grow.' breadboards as large as 
you wish. 

For as little as $3.00, you can get 
a lot more out of your time in electronics 
-so why not treat yourself to a QT 
Socket today? 

Variety - 10 models from 70 to 590 solderless 
tie -points feature snap /lock design to expand or 

contract your breadboard to fit every circuit 
and budget requirement. 

Versatility- Use with virtually all types of parts. 
including resistors. capacitors. transistors. 
DIP s. TO-5.s. LEDs, transformers, relays. 

pots. etc. Most plug -in directly and instantly. 
In seconds. No special jumpers required -just 

lengths of #22 -30 AWG solid hookup wire. 
Molded -in holes let you mount QT units 

securely on any flat surface with 4 -40 flat 
head screws. or 6 -32 self- tapping screws. 

from behind panel. 
Economy Sockets are priced as low as 
$3.00' Save more money by eliminating 

heat and mechanical damage to 
expensive parts. re -using components. 

Speed - For fast circuit layouts. QT 
Sockets have 5 interconnecting tie - 

points per terminal. Bus Strips feature 
2 separate rows of interconnecting 

terminals. Both connect and dis- 
connect easily. without damage to 

socket or parts. 
Visibility -All parts are instantly and 

easily visible and accessible. for 
quick signal tracing, circuit analysis 

and diagramming. 
Durability- Higher-temperature 
sockets with abrasion- resistant. 

glass -filled plastic, rated better 
than 100 °C. Screw- down -and- 

interlocked design provides high 
mechanical strength. 

Reliability - Ruggedly designed 
to professional engineering 
standards. for heavy day -in, 
day -out use. Non- corrosive 

prestressed nickel -silver contacts 
insure more secure mechanical 
and electrical connections. Vinyl 
backing prevents shorting when 

mounted on conductive surfaces. 

N-- 
R-- 

Length 
Length 

Hole- 
to -Hole Terminals 

1 Unit ` 
price $ Hole - to -Hole --Ot 

.11111111111 QT -59S 6.5" 6.2"' 118 12.50 

itmomminiame.: QT -59B 6.5 6.2 20 2.50 

OT -47S 5.3 5.0' 94 10.00 

-4_ 
OT -47B 5.3 5.0- 16 2.25 

1 32" 
*_ OT -35S 4.1' 3.8 70 8.50 

QT -35B 4.1" 3.8" 12 2.00 1.1.111.111110 

l' QT -18S 2.4" 2.1 " 36 4.75 

1111 OT -12S 1.8" 1.5" 24 3.75 

UQT -8S 1.4" 1.1- 16 3.25 

All OT units II are 33" thick QT -7S 1.3" 1.0 " 14 3.00 

See your CSC dealer or call 
203 -624 -3103 (East Coast) or 415 -421 -8872 (West Coast) 
major credit cards accepted. 

CONTINENTAL SPECIALTIES CORPORATION GEC 
44 Kendall Street, Box 1942 

New Haven. CT 06509. 203- 624 -3103 TWX: 710 -465 -1227 
West Coast office: Box 7809. San Francisco. CA 94119'415-421-8872 

TWX: 910 -372 -7992 Manufacturer s suggested list Prices and specifications subject to change without notice 
z: 1976, Continental Specialties Corporation 

APRIL 1977 

CIRCLE NO 17 ON FREE INFORMATION CARD 

45 

www.americanradiohistory.com

www.americanradiohistory.com


SIX CMOS CIRCUITS 

FOR EXPERIMENTERS 
Using CMOS digital integrated circuits can simplify designs, 

cut costs, and reduce power supply requirements. 
Here are six basic examples of how the use of CMOS can 
"do more for less" -circuits every experimenter shou d 

have in his bag of tricks. 

BY DON LANCASTER 

FROM 
ASCII 

ENCODER 

V4-4093 

u TO UART, 
TVT,OR 
COMPUTER 

22yF 

Automatic Keyboard Repeat 
This circuit can be added to almost any AS- 
CII keyboard and encoder to create a sim- 
ple, low -cost repeat function. The circuit 
shown uses the positive output of a 2376 
keyboard encoder IC to drive the negative - 

going input required by many UART's and NT's. 
The signal from the keyboard encoder is normally 

low, thus this circuit has a high output. When a key is 
depressed, the positive -going pulse from the encoder 
drives this circuit output low for as long as the key is 
depressed. However, if the key is held down, the circuit 
will deliver outputs that repeat as long as you want. 
This is handy for cursor motions, adding spaces, etc. A 
one -second delay is provided between the first and 
second output pulses, and after that, the pulses will be 
repeated at a three- per -second rate. This built -in delay 
is created by the longer initial charging time of the ca- 
pacitor, followed by the faster motion between the 
Schmitt trigger upper and lower trip points. You can use 
the other NAND triggers in the package to shorten 
pulses, or invert input or output. 

46 

+V 

OUT 

Contact Debouncer 

2 
Pushbuttons and switch contacts must be 
debounced wt-er used with clocked logic. 
Otherwise. contact noise and bounce will 
produce multiple "hits". The feedback resis- 
tor in this noninverting buffer circuit will hold 

the output in either the high or low state. The spdt 
pushbutton forces the circuit into one state or the other, 
while the latching holds the circuit in that state, during 
the debource interval. Actually, the resistor can be 

eliminated and replaced with a short between the input 
and output, but this may add some current "glitches" to 
the power supply line. Six switches may be conditioned 
using the six buffers it the IC package. 
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Square -Wave Generator 

3 
With the values shown, this circuit gener- 
ates approximate 1 -kHz square waves. 
When the Schmitt trigger output is high, the 
capacitor charges to the supply voltage 
through the resistor. When the voltage 

across the capacitor reaches the upper trip point of the 
Schmitt, the output drops low. The capacitor then dis- 
charges through the resistor, and when the capacitor 
voltage reaches the lower trip point, the Schmitt output 
snaps high and the cycle repeats. 

The circuit is sure starting, and the output swings the 
full power supply level which can be anything between 
5 and 15 volts. Supply current is typically 10 microam- 
peres. Since the capacitor voltage always remains be- 
tween the two trip points, no input protection is re- 

quired. The frequency can be altered by selection of 
the resistor and /or capacitor value. 

Alternate Action Pushbutton 
Each time the pushbutton switch is oper- 
ated, the circuit shown here changes its out- 
put state. On one depression, the output is 
high; and on the next depression, the output 
is low. Operation is reliable and the pushbut- 

ton is fully debounced. 
Despite its apparent simplicity, this is a full-fledged 

master -slave flip -flop with the RC network being the 
"master' that remembers where the output is to go. 
The two invert; _,_ 
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IOX 
CLOCK 
INPUT 

Digital Sine -Wave Generator 
This circuit uses a clock frequency 10 times 
the required output frequency. The walking - 
ring counter and resistor summing network 
will produce a "chunky waveform at the 
output. However, you can filter this wave- 

form since it is basically a sine wave with a little of the 
9th and 11th harmonics present. You can either ignore 
the harmonics or use a capacitor (shown dotted on the 
schematic) as a filter. If desired, an active filter can be 
used. The unfiltered output swings the full supply volt- 
age which can range from 3 to 15 volts. 

4.7 M 
+V 

OUTPUT 

1/2-4011 

NVNV Nv-- 
4.7M 

IOOK IOOK 

TOUCH 
SENSORS 

TCLEAR 
1_ 

SET 1. 

Touch -Controlled Latch 
Short the SET contacts with your fingertip 
and the output goes high. Later on, if you 
touch the CLEAR contacts, the output goes 
low. In this simple set -reset flip -flop, the 4.7- 
megohm resistors hold the NAND gates in- 

puts high, and are disabled when the 200,000 ohms or 
so of finger resistance provides the "low impedance" 
path to ground, to force the circuit to change states. 

The touch sensors may be any type of conductive 
material with a slight gap between the two elements. 
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FOIL CAR THIEVES 
WITH 

"DIGISTART" 
THE ELECTRONIC 
SECURITY 
LOCK 

BY J. FORTUNA 

DIGISTART can be used as a "key- 
less" security system for a vehicle 

or boat starter system, an electrically op- 
erated door, or any system that requires 
an electrical signal to activate. 

This new digital security system uses 
a series of pushbutton switches that 
must be operated in a particular se- 
quence, otherwise it will not operate. 
Even when the correct combination is in- 
serted, the user must operate still anoth- 
er switch, and then he gets only be- 
tween 5 and 6 seconds (adjustable by 
the installer) to activate the circuit. 

Although this article uses a vehicle 
starter solenoid as the external electrical 
system being controlled, any type of 6- 
volt door solenoid can be activated. It 

can even be used to control a garage - 
door lifting motor, if the low -power con- 
tact relay within this circuit is used to op- 
erate a power relay whose contacts can 
take the current requirements of the 
door lifting motor. 

48 

How It Works. As shown in Fig. 1, the 
Digistart consists of five conventional JK 
flip -flops (ICI,1C2,1C3), whose Q -out- 
puts are fed to 8 -input NAND gate 1C4 

with the three unused inputs connected 
in parallel with one of the used inputs. 
(This allows for further expansion if de- 
sired.) The output of 1C4 triggers a one - 
shot (105) whose on time is determined 
by R6 -C1. The positive -going output 
from 105 turns on transistor Q1 to ener- 
gize K1 in its collector circuit. When re- 
lay K1 is energized, it completes the cir- 
cuit between the system 12 -volt bus, 
and the vehicle ignition key so that the 
starter solenoid can be operated. 

However, for the Digistart to operate, 
each of the flip -flops must be "clocked" 
in order -left to right in the schematic, 
and this is done by operating the nor- 
mally open pushbutton switches S1 
through S5. Each of these switches is 
connected to the clock (C) input of its as- 
sociated flip -flop, and governs the flip- 

TTL circuit 
requires 

correct pushbutton 
sequence operation. 

flop operation in accordance with the 
74107 truth table shown in Fig. 2. 

Initially, the system must be manually 
cleared by depressing one of the S6 
through S1 1 "clear" pushbuttons. Once 
this is done, the Digistart will clear itself 
after each operation since the clear line 
is connected to the output of 105, not- 
0, which goes to ground after each op- 
eration. Once cleared, all the not -Q out- 
puts will be high, and all the Q outputs 
will be low. 

A clock pulse applied tc the C input of 
1C1A (via S1 closure and release) will 
cause its Q- output to go high since its 
unterminated J -input is high. Since the 
1C1A Q- output is connected to the IC113 

J- input, the 1C1B 0-output will go high 
when its C -input is clocked. This se- 
quence continues down the line to 1C3. 

When all the 0-outputs are high, 
NAND gate 1C4 is enabled. When 105 
gets toggled, the Q- output goes high, 
and the not -Q output low. This clears the 
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12 

4 

4 
4 

74107 
PIN 7 =GND 
PIN 14 = +5V 

3 

C A 

K 0 = 
CL I13 

9 

RI 
10011 

MMAM 

SI 

1 

5 

6 

IC4 
7430 

C D 

K Q 

1 

c E 

K Q 
CL 

12 

7 

+5V -IID 

3 

7 

R6 
14 IOOK 

IC5 
74121 

Q 
51 16 

R2 R3 R4 
l0011 10 OIL loon 

1 S2 IIS3 
IS4 

+12v-L IC6 
7805 +5V 
J_ 

1 

R5 
loon 

S5 

+5V 

1 
-S6-S11---- 

A,B,C,D = 74107 
E =1/2-7410 7 

R7 
22011 

CI 
10 TOyF 

QI 
2N3414 

STARTER 
SOLENOID 

KI 

S12_1 

I 1 

+12V 

*SEE TEXT 

Fig. 1. Switches S1 through S5 sequentially "clock" the flip-flops and operation of S6 through Sll 
will shut the system down. Once activated, 5 seconds remain to start the controlled system. 

CI- 50 -11F, 20 -V electrolytic capacitor (see 
text) 

ICI,IC2,1C3- -74107 dual JK flip -flop 
1C4 -7430 8 -input NAND gate 
105 -74I2I one -shot multivibrator 
106-5 -volt regulator (7805 or similar). 

PARTS LIST 

K I -5 -volt dc relay, spst (see text) 
Ql- 2N3414 transistor 
RI through R5 -100 -ohm, I/4-Vi/ resistor 
R6-- I0(1,000 -ohm, 1 /4 -W resistor 
R7- 220 -ohm, '4 -W resistor 

SI through SI l- Normally open, momentary - 
contact pushbutton switch (Grayhill minia- 
ture, or similar) 

S I 2-Spst slide or toggle switch 
Misc.- Suitable enclosure, panel for 

switches, mounting hardware, etc. 

flip -flops by the clear bus. The Q- output 
of 105 remains high for the duration of 
the time constant determined by R6 -C1 
(which can be altered as desired). In the 
schematic, the time interval will be about 
5 seconds. During this time interval, 
transistor Q1 is saturated, and ener- 
gizes K1. This completes the circuit to 
the starter solenoid -and if S12 is held 
closed -the starter can be operated. 
When the timing interval has elapsed, 
the Q- output of 105 goes low, transistor 

INPUTS OUTPUTS 

CLEAR CLOCK J K 0 Q 

L * * L H 

H ji L L 00 Q0 

H -J L HL H L 

H J L L H L H 

H H H TOGGLE 

*DON'T CARE 

Fig. 2. Truth table 
for the 74107 flip -flop. 

Q1 cuts off, the relay opens, and the cir- 
cuit to the starter solenoid is open, thus 
the starter will not operate. 

Note that besides the five "clock" 
pushbutton switches, there are six 
(more or less as desired) pushbutton 
switches that when operated, only serve 
to reset the Digistart and thus disable it. 

If all 11 switches (unmarked of course) 
are mounted on a small panel, the user 
must know which switch to operate, in 
what order, and if he "misses" any part 
of the sequence, or hits a reset switch, 
the Digistart will shut down. 

Construction. The circuit can be as- 
sembled on a small piece of perforated 
board using sockets for the IC's and 
transistor, and small pins to support the 
six resistors and one capacitor. 

Relay K1 should be selected so that 
its contacts can handle the vehicle start- 
er solenoid current. The wiring between 
the relay contacts and the starter sole- 
noid should also be capable of handling 
this current. The five -volt regulator can 
be attached to the metal chassis for use 
as a heat sink. 

The pushbuttons are mounted as a 
group on a small panel using any ar- 

9 

10 12 

® ® s1 

COMBINATION:12- 3- 1- 9 -4 -10 (START) 

Fig. 3. Typical layout for 
a Digistart switch panel. 

rangement desired (such as that used 
for the prototype as shown is Fig. 3). 

If desired, up to three more flip -flops 
can be added (along with their "clock" 
pushbuttons, 100 -ohm clear resistors, 
using the extra inputs of 1C4), and S12 
can be omitted. You can also elect to 
use two pushbuttons in series for S12. If 

you want to change the timing interval, 
select values for R6 -C1 in accordance 
with T =RC where T is in seconds, R is 
in ohms, and C is in microfarads. 
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BY THOMAS R. FOX 

DIGITAL 
CAPACITANCE METER 

Provides digital display of capacitance from 100 pF to 10001.1F. 

CAPACITORS are almost as numer- 
ous as resistors in many electronic 

circuits. Yet, while most of us have 
ohmmeters we can use to check resistor 
values readily, very few have instru- 
ments that check capacitor values. Al- 
though, in most cases, the actual capa- 
citance value is not important, there are 
some circuits -time bases, oscillators, 
etc. -where the actual value of a capa- 
citor can be very important. 

The Digital Capacitance Meter de- 

scribed here is a simple, low -cost instru- 
ment that can be used in much the sama 
manner as an ohmmeter to check the 
values of capacitors. It has a two -digit 
display and a measurement range from 
100 pF to 1000 F. To use i:, you simply 
connect the capacitor to be measured 
between a pair of binding posts and 
press a button. The value of the capaci- 
tor is then indicated in the display. All 
test potentials are less than 2 volts. The 
instrument even has a low- battery alert 

CAPACITOR 
UNDER 
TEST 

Fig. 1. Block 
diagram show 
basic operation 
of capacitance meter. 

(if it is battery powered); when the po- 
tential supplied by the battery falls below 
4.5 volts, the display indicates 00. 

Circuit Operation. The basic opera- 
tion is illustrated by the block diagram 
shown in Fig. 1, while the complete 
schematic diagram is shcwn in Fig. 2. 

Transistors Col and 02 are arranged 
to form a free -running multivibrator 
square -wave generator that operates at 
about 1 kHz. The square-wave output 
forms one input for a two -input NAND 
gate (part of ICI), while the other gate 
input comes from a timer circuit consist- 
ing of IC6 and two gates of IC2. The 
length of time that the 106 output is at 
"1" is determined by the value of the un- 
known capacitor connected between 
binding posts BP1 and BP2, and the tim- 
ing (range) resistor selected by one sec- 
tion of S3. With the timing resistor fixed, 
the time period is then proportional to 
the unknown capacitor value. The out- 
put of the NAND gate drops to zero only 
when both inputs are positive. Because 
the 1 -kHz square waves are now gated 
by the timer duration, only the amount of 
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RI R3 R4 R2 
2.7K 15K 15K 2.7K 

CI 1 ' 

.05yF1/ IC2 

+5V 

.05jF 2 
1/4 
ICI 

3 

0 215 5 

4 

2 

IC3 
7490 

6 7 10 

II 

o 
14 

6 

12 li 5 

IC4 
7490 

8 9 12 

12n 2j 
I 14 

6 

C4 
.0IpF 

5 
BPI 

DI 
IN4734 

1 

IC6 
555 

t)6P2 
6 

S3B 

R13 
10K 

R9 R8 R6 R5 
5K IOOK 5M 5M 

XI 815F 

X10 
S3A 

R7 
6.7M 

C5 
.0IpF 

RIO 
IK 1 

2 
TEST 

S2 

RII 
IK 

6 2 1 7 

13 

RI6-R29= 

E 
12015 

+ 5V 
14 

1/4 
1C2 

L 
+5V 

1/4 
IC2 

7 

8 8 

6 _I6 

CLEAR 
SI 

IC5 
7490 

6 

8 

2 

9 12 

7 

II 

C3 
.003yF 

IC8 
7447 

111111 111111 

LEDI 

DIS 2 -6 

R30 
12015 

R15 
12011 

14 

14 
ICI 

+5V 

9 

10 

11 
1/4 
ICI 

Fig. 2. Transistors QI and Q2 generate the 1 -kHz square -wave input to ICl. 
The other input comes from IC6 and two gates of IC2. The output of 
decade counter IC3 is determined by the length of the second input. 

PARTS LIST 
BPI ,BP2-5-way binding posts, one red, one 

black 
CI ,C2- 0.05 -1.iF Mylar or polystyrene capa- 

citor 
C3- -0.003 -µF capacitor 
C4,C5- 0.01 -11F capacitor 
C6-0. l -µF capacitor 
Dl- IN4734 diode or similar 
DIS I ,DIS2 -Common -anode 7- segment LED 

(SLA -7 or similar) 

gated pulses can be counted by the fol- 
lowing decade counter IC3. The output 
of this counter is a gated 100 -Hz signal. 
Selector switch S3 allows the choice of 
bypassing this decade counter when S3 
is in the 100 -pF position. 

The selected gated pulses are fed to a 

pair of conventional decade counter/ 
seven -segment LED drivers, and their 
associated readouts. The two -digit dis- 
play can handle a count up to "99 ", and 
if the 100th count is reached, the output 
pulse from 105 is coupled via C3 to a 
flip -flop consisting of two gates of IC/. 
When this flip -flop operates, it turns on 
the OVER indicator LED. If desired, this 
discrete LED can be replaced by one of 
the colon points in the second decade 
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ICI,1C2 -7400 quad two -input NAND gate 
(TTL) 

IC3,IC4,IC5 -7490 decade counter (TTL) 
IC6 -555 timer 
IC7,IC8 -7447 BCD to 7- segment decoder 

(TTL) 
LEDI -Red LED 
Q1,Q2 -2N388 transistor or similar 
Rl,R2 -2700 -ohm, 1/4 -W resistor 
R3,R4- 15,000 -ohm, 1/4 -W, 5% resistor 
R5,R6- 5- megohm trimmer potentiometer 

Fig. 3. Shown 
are three 

possible designs 
for the meter 

power supply. 

7 

12 

R7 -6.7- megohm, 1/4 -W resistor 
R8- 100,000 -ohm trimmer potentiometer 
R9 -5000 -ohm trimmer potentiometer 
RIO,RI I -1000 -ohm, 1/4-W resistor 
R12 ,R I3- 10,000 -ohm, 1/4 -W resistor 
R14-15,000-ohm, 1/4 -W resistor 
R15 through R30 -I20 -ohm, 1 /4 -W resistor 
SI,S2 -spdt pushbutton switch 
S3 -3p4t rotary switch 
Misc.- Suitable enclosure, knob (1), rubber 

feet (4), battery holder (if °ised), line cord 
(if used), mounting hardware, etc. 

+5V 

10VF 
TANTALUM 

I POWER 

+ 4 AA 
ALKALINE 

T 
CELLS 

1.5K 
W 

POWER 
4 1.25V 
NICKEL- CADMIUM T CELLS 

5.I V 
ZENER 1-1-3pF 

TANTALUM 

GND 

+5V 

GND 

+5V 

GND 

51 

www.americanradiohistory.com

www.americanradiohistory.com


MICROPROCESSOR 
BOOKS 

from 
Osborne Associates, Inc. 

Since we published our first AN INTRODUCTION TO MICROCOM- 
PUTERS in December, 1975, our books on microprocessors have 
dominated this market place, becoming the standard texts and 
reference books for the industry. Sales of our three current titles 
total fifteen thousand books per month and we have had more 
than three hundred university text adoptions. 

These are our current texts: 

AN INTRODUCTION TO MICROCOMPUTERS: 
VOLUMES I AND II 

VOLUME I - BASIC CONCEPTS takes you by the hand, from elementary logic and sim- 
ple binary arithmetic through the concepts which are shared by all microcomputers. It tells 
you how to take an idea that may need a microcomputer and create a product that uses 

one. This book is complete - every aspect of microcomputers is covered: the logic devices 
that constitute a microcomputer system; communicating with external logic via interrupts, 
direct memory access, and serial or parallel I /0; microprogramming and macroprogram- 
ming; assemblers and assembler directives; linking and relocation - everything you need to 
know if you are going to select or use a microcomputer. Approximately 400 pages. Order 
publication number 2001. Price: $7.50. 

VOLUME II - SOME REAL PRODUCTS covers real microcomputers, in considerable 
detail. Every major microcomputer: 4 -bit, 8 -bit or 16 -bit, is described, including some soon 
to be announced products. Major chip slice products are also covered. More than 20 
microcomputers in all. Approximately 900 pages. Order publication number 3001. 
Price: $12.50. 

8080 PROGRAMMING FOR LOGIC DESIGN AND 
6800 PROGRAMMING FOR LOGIC DESIGN 

These are completely new books on a totally new subject: implementing digital and com- 
binatorial logic using assembly language within an 8080 or 6800 microcomputer system. 
What happens to fan -in and fan -out? How do you implement a one -shot? These books 
simulate well known digital logic devices using assembly language; next they show you how 
to simulate an entire schematic, device by device, keeping the assembly language simulation 
as close to the digital logic as possible. But that is the wrong way to use a microcomputer; 
these books explain why, then show you the correct way. These books describe the meeting 
ground of programmer and logic designer; they are written for both readers. Approximately 
300 pages each. Order publication number 4001 (8080) or 5001 (6800). Price: $7.50 each. 

i For orders of less than 10 books 

send check or money order to: 

Osborne Et Associates 
Department A 
P.O Box 2036 

Berkeley, CA 94702 

t} 
S Price includes 4th class mail delivery within the U.S. in 3 -4 weeks. For faster delivery send 

$1.50 extra per book, shipping and handling. 

N California residents please include appropriate sales tax. 

it Invoicing available on orders greater than 10 books only. For discount pricing information and 
shipping arrangements on large orders contact Osborne and Associates, Department A, 

1415) 548 -2805. 

S Foreign orders from Europe, Japan, Canada, Taiwan and Israel will be forwarded to the local 
distributor. All other orders should include $3.00 airmai, $0.50 surface mail shipping charges 
per book. 
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counter. The system is reset to zero by 
pushbutton switch Si. 

Construction. The basic circuit can 
be assembled on a small piece of per- 
forated board using sockets for the IC's 
and transistors, and point -to -point wir- 
ing. Arrange the board layout so that the 
leads to pins 1, 6, and 7 of IC6 are as 
short as possible between the IC and 
the front -panel binding posts BPI and 
BP2. 

The two LED readouts, and their as- 
sociated segment drivers (1C7,IC8) may 
be mounted on a separate small per- 
forated board so that they can be posi- 
tioned behind a "window" cut out of the 
selected chassis front panel. 

Select a metal enclosure large 
enough to accommodate the two elec- 
tronics boards, plus the power source. 
The power source can either be a bat- 
tery set in a plastic holder, or an ac line - 
powered regulated 5 -volt supply as 
shown in Fig. 3. 

The CLEAR pushbutton (S1) and TEST 

pushbutton (S2) switches, along with the 
range selector switch (S3), power on /off 
switch, and the two five -way binding 
posts (with BP1 being black and BP2 
red) can be mounted on the front panel 
along with the readout "window ". The 
power line cord (if used) can exit via a 

grommetted hole on the rear. 

Calibration. The ranges are 10,000 
pF, 1µF, 100 µF, and 1000 µF all full 
scale. For most purposes, 5% dipped 
silver -mica capacitors may be used for 
calibrating the two lower valued ranges, 
and 10% capacitors will suffice for the 
two higher ranges. 

To calibrate a range, select a capaci- 
tor whose nominal value is near the mid- 
dle of that range. For example, use a 

5000 -pFunit for the10,000 -pF range, and 
connect this capacitor between BP1 and 
BP2. Turn on the tester power and note 
that the two displays illuminate. Depress 
the CLEAR pushbutton and the two read- 
outs should indicate "00 ". Keep the 
TEST pushbutton depressed until the dis- 
play comes to a rest, then adjust R5 for 
the correct displayed value. The OVER 

indicator comes on when the unknown 
capacitor has a value that is larger than 
that selected by S3, so use the next 
higher range if this occurs. 

An open capacitor will produce a "00' 
indication, while a "leaky" capacitor wil 
indicate a much larger value than that. 

marked on its case and a shorted capa- 
citor will cause the display to keep 
counting without a reading even though 
the range switch is correct. 
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We 
HOW's 8v WHY's óf' D/A and A/D 

CONVERTERS_ 

BY ROBERT D. PASCOE 

New devices and circuits reduce complexity and lower cost 
in interfacing analog and digital signals. 

THE DIFFERENT worlds of analog 
and digital electronics must fre- 

quently be interfaced. In the past, the 
means for accomplishing this was ex- 
tremely complex and quite expensive. 
During the last few years, however, new 
devices and circuits for interfacing the 
two types of circuits have made it possi- 
ble to reduce complexity and bring down 
cost considerably. 

There are essentially two types of cir- 
cuits or devices that can be used to in- 
terface analog and digital circuits. One is 
for converting analog signals into digital 
signals and is known as an analog -to- 
digital (A /D) converter. The other con- 
verts digital signals into analog signals 
and is called a digital -to- analog (D /A) 
converter. Here is how both types of cir- 
cuits operate. 

D/A and A /D. The diagram shown in 
Fig. 1A illustrates a D/A converter. This 

DI 

DIGITAL I D2 
VOLTAGE 

INPUT D3 
D4 

ANALOG 
VOLTAGE 

INPUT 

D/A 
CONVERTER 

(A) 

A/D 
CONVERTER 

(B) 

ANALOG 
VOLTAGE 
OUTPUT 

DI 

D2(DIGITAL 
VOLTAGE 
OUTPUT 

D4 

Fig. 1. Digital -to- analog (D /A) 
and analog -to- digital (A /D) 

converters are just opposites. 
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circuit can accept a number of input 
lines whose signal voltages are a corn - 
bination of 1's (high) and 0's (low) and 
transforms them into equivalent analog 
voltages at the output. As an example, a 

digital value of 1111 (15 in decimal) 
might represent an analog output of 15 
volts, while 0000 might represent 0 volt. 
Any digital value between 0000 and 
1111 can, hence, be used to generate 
between 0 and 15 volts at the output in 

1 -volt steps. In this example, the resolu- 
tion of our four -bit D/A converter would 
be 1 volt. 

The A/D converter shown in Fig. 1B 
transforms an analog voltage to an 
equivalent digital value. Using our four - 
bit example from above, the A/D con- 
verter would change a 15 -volt input into 
the digital value of 1111 (all highs on the 
output lines), down to 0 volt with a digital 
value of 0000 (all lows on the output 
lines). 

The two diagrams shown in Fig. 1 il- 
lustrate the basic principles of operation 
of the D/A and A/D converters. Now, let 
us take a look at how this conversion is 
actually accomplished. 

D/A Converters. While there are a 
number of ways by which D/A conver- 
sion can be accomplished, we will limit 
our discussion to only the two most pop- 
ular. The first approach is illustrated by 
the circuit in Fig. 2, where a resistor net- 
work and op -amp voltage amplifier are 
employed. In this circuit, the digital in- 
puts are represented by switches S1 

through S4. If a switch is open, a logic 0 
is generated; if it is closed, a logic 1 is 

generated. Note that in this case, a 1 is 
the value of V, while a 0 is represented 
by no voltage being applied (by the giv- 
en switch) to the inverting ( -) input of 
the op amp. 

If we assume a value of 500,000 
ohms for R and 5 volts for V, the follow- 
ing calculations can be made: 1) If S1 is 
closed and S2, S3, and S4 are open, lin 

=- 5 volts /500,000 ohms = 10 RA and 
- you) (don't forget that the op amp is 

operated as an inverter) = 10 µA x 
100,000 ohms (the value of the feed- 
back resistor, which is R/5 = 500,000 
ohms /5 = 100,000 ohms) = -1 volt. 2) 
If S4 is closed and Si, S2, and S3 are 
open, I;,, = 5 volts/62,500 ohms 
(500,000 ohms /8) = 80 µA and - Vow = 
80 µA x 100,000 ohms = -8 volts. 

More than one switch can be closed at 
any given time, of course. If S1 and S4 

LSB 

MS8 

Si 
-0 

S2 

S3 

S4 
-O 
+ -v 

R/2 

R/4 R/5 

R/B 

1P OUTPUT 
VOUT 

Fig. 2. This 4 -bit D/A converter 
uses a resistor network 
and an op amp circuit. 
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+v 

BINARY LADDER 

LSB MSB 

Si S2 S3 S4 

Rc 

awry OUTPUT 

were closed and S2 and S3 were open, 
10 µA + 80 .LA = 90 RA and -Vour 

= 90 RA x 100,000 ohms = -9 volts. 
Since there are four switches shown 

in Fig. 2 and each switch can be either 
open or closed, a total of 16 combina- 
tions exist. With this setup, the switches 
can be made to provide an output from 
the op amp of from 0 to -15 volts in 1- 

volt steps. 
Instead of using mechanical switches, 

the input terminals, here the switch 
sides of the resistors in the network, can 
be connected to the outputs of binary 
bistable multivibrators or TTL decade 
counters. In the case of the 7490 de- 
cade counter, the A, B, C, and D outputs 
replace S1 through S4, respectively. 
Since the 7490 counts to 9 and then re- 
sets to 0, the D/A converter circuit will 
generate 0 to -9 volts at its output. The 
logic -1 output of the 7490, or any other 
logic element tied to the D/A converter's 
input, may not be exactly 5 volts, which 
means that the value of the feedback re- 
sistor will have to be changed to corn - 
pensate for the lower input level to retain 
the 0 -to -9 volt output. 

The advantage of the resistor - network 
approach is that the network uses only 
cne resistor for each bit of information. 
However, the digital bit that has the most 
"weight" (S4) would have to supply 
much more current than any of the other 
switches. To illustrate, if a 10 -bit D/A 
converter were constructed, the most - 
significant bit (MSB) would have to sup- 
ply 1024 times more current than the 
least- significant bit (LSB). 

To summarize, the weighted resistor 
network is constructed with N number of 
resistors whose values are R, R /2, 
R/4 . . . R /2N, with each device con- 
nected to the network "seeing" a differ- 
ent resistance value. The LSB device 
would supply a current of V /R, while the 
MSB device would supply a current of 
N(V /R). Each digital input, however, re- 

quires only one resistor. 
Another type of D/A converter, shown 

54 

Fig. 3. In this D/A binary 
ladder only two different 
values of resistors are used. 

Fig. 4. Using a 7490 TTL 
decade counter to 

replace mechanical switches 
to get staircase output. 

CLOCK 

0 

a a 

+5V 

5 

7490 
A 

B 

C 

D 

(A) 

9 STAIRCASE STAIR 
e J , 

J 7 
O 6 

S 

4 
73 02 

0 

(B) 

in Fig. 3, is commonly referred to as a 

"binary resistance ladder." In this con- 
verter, each digital bit supplies the same 
amount of current. It can be determined 
mathematically that the resistance 
"seen" by each digital bit is 3R. Hence, 
each digital bit supplies the same mag- 
nitude of current. The ladder is made up 
of only two resistance values -R and 
2F?. 

If the voltage output of the op amp in 

Fig. 3 is the same as in Fig. 2, the value 
of feedback resistor Rf mus- be selected 
so that, in conjunction with the R and 2R 
combinations, it causes the op amp to 
have a gain of 24/5. Thus, if V were 5 

volts, the combination of digital inputs 
would produce the same output range 
as in Fig. 2. 

Switches S1 through S4 in Fig. 3 can 
be replaced with solid -state devices, as 
in the previous circuit. For example, if 

the outputs of a 7490 were connected to 
the inputs of the binary ladder and the 
7490 were clocked, the circuit shown in 

Fig. 4A would produce the ladder ou:put 
shown in Fig. 4B. 

Two important terms used to describe 
the behavior of a D/A converter are irro- 
notonicity and linearity. Monotonicity is 

simply a continuously increasing output 
voltage for an increasing digital value up 
to the maximum for the lacder or resistor 
network. Linearity is the linear change in 

output voltage for increasing values of 
digital inputs. (The ladder steps should 
be equal.) 

To sum up, the binary ladder is con- 
structed using only two different values 
of resistance -R and 2R. Each device 
connected to the inputs of the ladder 
"sees" a constant 3R value of re- 
sistance. The Nth bit, or MSB, is re- 
quired to supply the same level of cur- 
rent as the LSB. 

A/D Converters. Pert- aps the most 
common use of the A/D converter is it 
digital multimeters, where an analog in- 

put voltage must be converted to a digi- 
tal signal to drive the circuits that ulti- 
mately provide the numeric display. 
There are many methods for making this 
conversion, four of which will be dis- 
cussed here. 

A simple four -bit, 0 -to -9 -volt DMM 
concept is illustrated in Fig. 5. The circuit 
employs a binary ladder, four -bit decade 
counter, decoder, seven -segment LED 
numeric display, and an op amp as a 

comparator. In the follow'ng discussion, 
we will assume that the reset clock gen- 
erates a short pulse every 20 ms, while 
the clock generates a count pulse every 
0.01 ms (10 µs). The binary ladder is 

CLOCK 

DECODER 

D 

DISPLAY 

DECADE COUNTER 

NO 
BINARY _ADDER 

(A) 

RESET 
CLOCK 

Vcc 

-VDD 

VN(ANALOG) 

-- 5us j--nti.l3.9ms -j 
COUNT DISPLAY 

(B) 

DI 

Fig. 5. At (A) is simple 
0 -9 -volt digital voltmeter 

with. its output waveform 
shown below at (B). 
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CLOCK 

COMPARATOR 

TIME 

Fig. 6. The dual -slope converter 
integrates in both directions. 

Ao integrator (op amp with capacitor 
in feedback) is used as input to op amp comparator. 

similar to that shown in Fig. 3 so that the 
output voltage from it is incremented by 
1 volt for increasing digital values with a 
range of 0 to 9 volts. 

Because the counter is clocked 
through all 10 states in 100 ms, it can 
count in a maximum time of 100 µs and 
the analog value is displayed for 19.9 
ms (20 ms - 0.1 ms). For this particular 
circuit, the maximum time for conver- 
sion, or the time the counter takes to 
convert the maximum analog value and 
display it, is 100 µs. The average time 
for conversion is 100 .s /2 = 50 µs, 
while the update, or display time, is 
approximately 19.9 ms. This means that 
every 19.9 ms, a new conversion oc- 
curs. 

In Fig. 5A, let us assume that an ana- 
log potential of 5 volts is applied to the 
noninverting ( +) input of the op amp and 
that a reset pulse has been generated. 
At this instant, the output of the D/A con- 
verter is 0 volt (see Fig. 5B). The output 
from the op amp is maximum positive 
(supply voltage) and is passed through 
the forward- biased D1 diode to activate 
the clock generator. The clock begins 
operating and supplies count pulses to 
the decade counter. The ABCD outputs 
of the decade counter start "piling" up a 
voltage in the binary ladder until at the 
count of 0101 (5 decimal), the binary 

ladder potential to the inverting input of 
the op amp very slightly exceeds, by a 
few millivolts, that of the reference volt- 
age on the noninverting input. At this in- 
stant, the op amp slews very rapidly to a 
maximum negative output and forces 
the clock to stop working. The counter 
remains at the 0101 count until a reset 
pulse is generated, at which time, the 
counter stops and the cycle repeats. 
This process is illustrated in Fig. 5B. Be- 
cause the display time is far longer than 
the count time, the display on the read- 
out does not flicker. 

For the device shown in Fig. 5, it is im- 
portant to understand that the accuracy 
of the system is 10 %, or 1 volt. This is 
because the D/A ladder is a four -bit sys- 
tem that has a least- significant value of 
1 volt. For greater resolution and, hence, 
greater accuracy, more bits can be add- 
ed to the system. The greater the num- 
ber of bits, therefore, the better the reso- 
lution and the higher the accuracy. 

As a point of interest, the Fig. 5 circuit 
has a display for one full digit. It can be 
converted to provide a three -digit dis- 
play by "weighting" the outputs of a 
number of counters. Then, the three full 
digits would display values from 000 to 
999. 

The circuit shown in Fig. 6 is a dual - 
slope converter. It employs an integrator 

(an op amp with a capacitor in the feed- 
back loop) as the input device to an op- 
amp comparator. If we assume that the 
analog input potential is 5 volts and that 
the counter has just been reset, the out- 
put of the circuit is at point 0 in Fig. 6B. 

In this circuit, the decade counter has 
1000 possible states. Electronic switch 
S1 normally connects the input analog 
voltage to the integrator, which starts to 
charge the feedback capacitor in a linear 
fashion until the decade counter has cy- 
cled through its 1000 counts. At this in- 
stant, the MSB changes from a 9 to a 0, 
causing Si to change the integrator in- 
put from the analog voltage being mea- 
sured to a reference voltage, Vref. This is 
time T1 in Fig. 6B. 

The integrator now integrates the neg- 
ative reference voltage until it reaches 
0 volt. At this time, T2, the comparator 
switches states and turns off the clock 
via AND gate G1 to prevent any further 
change in state in the decade counters. 
The counter then remains at this particu- 
lar count until the next reset pulse is 

generated to start a new cycle. The total 
conversion time is the sum of T1 and T2, 
hence the reason for calling this system 
"dual slope." 

The analog input voltage is V,, = 
(N /1000)Vref, where N is the display 
count. If N were 185 and Vref were 10 
volts, V;,, _ (185/1000) x 10 = 1.85 
volts. 

The great advantage of dual -slope 
conversion is its simplicity. Needless to 
say, dual -slope conversion is very popu- 
lar in the design of many types of digital 
multimeters. 

The A/D converters discussed so far 
must be clocked through their states, 
which could possibly be 2N states, 
where N is the number of bits. If a count- 
er like that shown in Fig. 5 used 10 bits, 
the total number of states would be 210, 

or 1024. If the clock pulses occurred ev- 
ery 1 µs, the maximum conversion time 
would be 210 x 1µs, or approximately 1 

ms. While 1 ms does not appear to be a 
very long time, in some applications it 

could prove excessive. 
One method of reducing the conver- 

sion time is to use a circuit called a 

"successive approximation counter," 
the logic for which is shown in Fig. 7. 

This system has a conversion time 
equal to the clock -pulse time times the 
number of bits. Using the example 
above, the conversion time for this cir- 
cuit would be 10 x 1µs = 10 µs. Com- 
paring this to 1 ms, you can see that the 
successive approximation counter's 
conversion time is considerably shorter 
than for other types of A/D converters. 
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Pre -tinned tips for instant action. Five 

different ratings for technicians and 

hobbyists. Heat- and impact- resistant 
handles grip comfortably. Premium, 
stainless steel barrel for strength. 
corrosion resistance, and more even 
temperatures. Cone shape, screw- 
driver, chisel tips; Soldering Kit, Hot 
Knife Kit for wire stripping and plastic 
cutting. Full -view card pack lets you 
see and read about these UL- listed. 
factory -pre- tested irons before you 
buy. 

See your local distributor or write... 

Weller- Xcelite 
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Fig. 7. Successive 
approximation converter 
uses bit- comparison 
technique and is 
faster than ladder. 

Fig. 8. Simultaneous 
A/D oonverter is fast 
but requires several 

comparators 
and resistors. 

In the Fig. 7 circuit, the analog voltage 
at the input is transformed by the D/A 
converter by comparing the input volt- 
age to the voltage generated by the bi- 
nary ladder at a rate of one bit at a time. 
The MSB is compared first, followed by 
each successively lower significant bit, 
until the LSB is compared. As an exam- 
ple, assume that a four -bit successive 
approximation counter is used. The four 
flip -flops (8,4,2,1) would be turned on 
and off, starting with the MSB and end- 
ing with the LSB. Now, let us assume a 
5 -volt analog input. The MSB is turned 
on, which causes the output of the lad- 
der to be 8 volts. Because 8 volts is 
greater than 5 volts, this flip -flop turns 
off. This starts the cycle. 

The cycle continues with the next sig- 
nificant bit's flip -flop being turned on. 
Since this flip -flop generates a 4 -volt 
output, which is less than 5 volts, this 
flip -flop remains on. The next lower bit, 
2, is turned on, causing the output of the 
ladder to be 6 volts (4 volts + 2 volts). 
Because 6 volts is greater than 5 volts, 
the 2 flip -flop is turned off. Finally, the 
LSB flip -flop, 1, turns on, making the lad- 
der output 5 volts (4 volts + 1 volt). 
Since the 5 -volt output of the ladder is 
the same as the 5 -vol: input to the sys- 
tem, this last bit is left on. The output 
states of the four flip -flops are 0101, 
which represents 5 vollts. Note here that 
the converter used a comparison of only 
four bits to convert the input voltage. 

The circuitry for the successive 

approximation counter is more complex 
than for other types of A/D converters. 

Simultaneous A/D conversion, shown 
in Fig. 8, falls into the "big- bang" school 
because everything happens simultane- 
ously. Note that this circuit uses a num- 
ber of op -amp comparators with one in- 
put of each comparator tied to decreas- 
ing dc voltages on a resistor network. 
The upper comparator here is refer- 
enced to 9 volts and the resistors are se- 
lected so that each comparator going 
down the line is referenced 1 volt lower. 
The outputs of all comparators are fed to 
a decoder that drives a 0 -to -9 display. 

If the analog input is 5 volts, compara- 
tors 1 through 5 would have a positive 
output, while the other comparators 
would have a 0 (or negative) output. The 
decoder converts this combination of 1's 
and 0's as required to display on the 
readout a numeral 5. 

The disadvantage of using simultane- 
ous A/D conversion is the large number 
of comparators and the associated re- 
sister network and decoder required. 

In Conclusion. In this article, we have 
discussed a number of methods com- 
monly used to interface the analog and 
digital worlds of electronics. Needless to 
say, we have only scratched the surface 
of A/D and D/A conversion techniques. 
However, the circuits and systems we 
have discussed should give you a basic 
understanding of how A/D and D/A con- 
verters in general work. 
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ALADDIN was a lucky fellow. When 
he wanted a job done, all he had to 

do was rub his magic lamp and a genie 
would do his bidding. With the "Light 
Genie," you can do almost the same 
thing. You can use it to silence annoying 
TV commercials or change your stereo 
system from tuner to tape deck. In fact, 

BY MAYNARD GRADEN 

Handheld 
photoelectric 
system 
turns 
electrical 
equipment 
on 
or off. 

r-J "LIGHT GENIE" 
the Genie will control just about anything 
that has a switch. 

A small penlight will operate the Genie 
at distances up to 12 feet (3.6 m), while 
a regular flashlight extends the range to 
greater than 30 ft (9.1 m). High ambient 
room light will not interfere with the Ge- 
nie's operation. 

Circuit Operation. The schematic 
diagram of the Genie is shown in Fig. 1. 

A light shield is used to prevent random 
ambient light from striking the photocell, 
PC1. The latter provides base bias for 
emitter follower Q1. Small, relatively 
constant amounts of light only vary the 
quiescent operating point of the circuit. 

VCC VOD 

R4 

D5 

R3 

v--o---i N C 
COM 
NO 

RI 

WI .0 
ÌIÍ 

D2 

02 

KI 

CO2 C101 
B YQ/ 

3 

IC3 QI,Q2 

ICI,IC2 
VCC=PIN 14 

GND=PIN 7 

VDD 

VCC 

PARTS LIST 
C- I0 -p.F, 10 -volt electrolytic capacitor 
C2- 500 41F, 15 -volt electrolytic capacitor 
DI through D5- IN4001 rectifier diode 
F1-1/4-ampere fuse (see text) 
ICI -74121 integrated circuit 
IC2 7472 integrated circuit 
IC3 LM309H 5 -volt regulator IC 
K 1 -6 -volt dc relay with spdt contacts (Sigma 

No. 65F1A-6DC or similar -see text) 
PC1- Clairex CL702L photoresistive cell 
Q I ,Q2- 2N3704 transistor 
The following resistors are t/ -watt, 10 %: 
R1-470 ohms 
R2- 39,000 ohms 
R3 -220 ohms 
R4-1000 ohms 
SW 1 Spst toggle or slide switch 
TI -6.3 -volt, 1.2- ampere transformer (see 

text) 
Misc. -Metal utility box; fuse holder; line 

cord with plug; 9 -pin shielded tube socket; 
3 /a" flat washers (2); matte black construc- 
tion paper; tape; glue; hookup wire; solder; 
machine hardware; etc. 

Fig. 1. Circuit is activated to energize Kl wherr light beam strikes PC1 directly. 
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However, when a beam of light is direct- 
ed at the Genie so that it falls directly on 

the photocell, the resistance of PC1 rap- 
idly decreases and sends 01 into con- 
duction. 

Integrated circuit IC1 is a monostable 
multivibrator. A time constant of 250 ms, 
which prevents multiple triggering from a 

slowly changing light source, is provided 
by Cl and R2. The output from ICI is a 

clean square pulse that is used to clock 
IC2. As flip -flop 1C2 toggles, transistor 
Q2 is either driven into saturation or cut 
off to energize or de- energize relay K1, 

respectively. 
The power supply is also shown in 

Fig. 1. It provides power for the relay 
and regulated 5 volts, through IC3, to 
operate the logic. 

Construction. To construct the light 
shield, use a piece of 8" x 4" (20.3 x 
10.1 cm) matte black construction pa- 
per. Form a tube by rolling it around two 
,, flat washers. Insert a washer inside 
the paper tube at the halfway point and 
perpendicular to the central axis. Drop in 

a small amount of glue to secure it in 

place. Use tape to hold the tube togeth- 
er, as shown in Fig. 2. 

Remove the Bakelite base from the 
frame of a nine -pin shielded tube socket. 
(The two pieces are usually held togeth- 
er by small metal tabs that can be bent 
to separate the two parts.) Using the 
frame as a template, mark and drill 
mounting holes on the front of the box. 
Locate the center of the frame and drill a 

third 1/4" (6.35 mm) hole at this point. At- 
tach the frame to one end of the paper 
tube. This will be the mounting bracket 
for the light shield. 

Mount the photocell and two 12" (30.5 
cm) lengths of wire on the tube base us- 
ing two of the pins as tie points. Adjust 
the photocell so that it is parallel to the 
base of the tube. Complete the light 
shield by cementing the photocell as- 
sembly to the other end of the paper 
tube. 

The circuit can be assembled using 
perforated board and point -to -point wir- 
ing or a printed circuit board that can be 
made using Fig. 3. In either case, the 
board should be mounted vertically on 
one side of the box so that ample space 
remains for installing any additional 
parts that may be required for various 
switching applications. 

Uses. The Light Genie can be used to 
silence television commercials as 
shown in Fig. 4. The value of RL should p o + o p 
be equal to the impedance and wattage 
of the speaker. If there is enough room 
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Fig. 2. Photo shows how to make light shield out of black construction paper. 
Base from a 9 -pin shielded tube socket is used as a mounting bracket. 
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COM 

NC 

3 COND. 
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Fig. 4. Connections to a TV set to 
kill commercials. RL should be equal to 

speaker in impedance and wattage. 

TO AC LINE 

Fig. 5. Using two chassis -mounted 
ac receptacles to switch power. 

Fuse shown is separate from the 
one in Genie power supply. 

FROM 
AUDIO 

OUTPUT 

IA 

inside the TV receiver, the entire circuit 
can be placed inside the cabinet behind 
a small hole that allows unobstructed 
access to PC1 for the light beam. If the 
Genie is to be an outboard unit, mount a 

terminal block on the outside of the box 
and use a length of three -conductor wire 
to make the interconnections. 

An application using two chassis - 
mounted ac receptacles to switch power 
is shown in Fig. 5. The relay specified in 
the Parts List will handle a 1- ampere re- 
sistive load. If a heavier load is to be 
controlled, substitute a relay with a high- 
er contact rating, or have the specified 
relay drive a 117 -volt ac relay with suffi- 
ciently heavy contacts. The fuse is sepa- 

rate from the power supply fuse and 
should be equal to the current capacity 
of the relay contacts. 

It is possible to perform complex 
switching functions by using one relay to 
control several other relays as shown in 
Fig. 6. Here, relay K1 is used to control 
two other relays, which choose between 
two components in a stereo system with 
the same output level, impedance, and 
required equalization characteristics. 

The preceding examples begin to 
demonstrate the versatility of the Light 
Genie in two -state switching applica- 
tions. Sequential switching functions 
can just as easily be implemented using 
stepping relays. 
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Fig. 6. Performing complex switching functions 
by using one relay to control several others. 
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Learn Electronics 
along with 

MATHEMATICS 
The Grantham Electronics -With - 

Mathematics SERIES - in four vol- 
umes, written in home -study- course 
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 101/2. 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. 378 pages $12.75 
All Four Volumes Listed Above. 

(Save $6) $45.00 
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 volume; many circuit diagrams with 
detailed explanations; many sample problems 
with step -by -step solutions; many practice prob- 
lems with answers; easy -to- understand language; 
in -depth explanations. Order from GSE Techni- 
cal Book Company- address at bottom of page. 

Prepare for Your 

F.C.C. LICENSE 
Donald J. Grantham has been an expert in 

FCC license preparation since 1951 when he 
began teaching students to pass FCC exams. 
In 1952 he wrote an FCC license corres- 
pondence course, which he continued to up- 
date for many years. Now, he has put the 
latest FCC -exam information in: 

Grantham's FCC License Study Guide. 
Size, 7 x 101/2. 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 
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DC POWER supplies that use pass 
transistors or IC regulators must be 

capable of dissipating a great deal of 
heat. This can add to the cost of the sup- 
plies because of the need for large heat 
sinks and /or cooling fans. In addition, 
because the heat losses must be made 
up for by the power transformer, the 
transformer itself must have a fairly high 
current rating. This also adds to the ex- 
pense. You can minimize the heat loss 
problem and reduce cost by using a 

switching regulator in you power supply 
designs. 

The switching regulator acts as an 
ideal lossless switch. It applies power to 
the load only when necessary to prevent 
the load voltage from falling below some 
preset limit. Conventional power sup- 
plies use the pass transistors or IC's to 

absorb and dissipate the excess input 

ation of the basic free -running switching 
regulator circuit shown in Fig. 1 is fairly 
simple. Transistor Q1 serves as the sat- 
urated switch that connects the un- 
regulated dc input voltage to the load 
through inductor L1. The switching 
causes the input end of L1 to instantly 
assume the value of the input voltage, 
but the voltage at the output end of L 1 

cannot change instantly because of the 
presence of CI. Therefore, current flows 
through L1 to charge Cl and to supply 
the oad. 

When the potential on Cl builds up to 
slightly greater than the level of refe-- 
ence voltage VR, the error amplifier 
shuts off Q1. The voltage at the input of 
L 1 now attempts to reverse polarity but 
is prevented from doing so by D1. How- 

tude of the ripple is greatly affected by 
the type of capacitor used for Cl. 

As a result of the heavy current 
surges caused by the switching action of 
Q1 in power supplies that deliver 1 or 
more amperes to the load, noise voltage 
spikes with frequency components in 
the multi -megahertz range can be gen- 
erated by the regulator. With proper con- 
struction precautions, however, the am- 
plitude of this noise can be held down to 
the levels of the switching frequency's 
ripple. 

Regulator efficiencies of up to 85% or 
90% can be realized with load regulation 
of 1% and line regulation of 0.2 %. The 
switching frequency should be just 

gWgHINg omitted 
WOE 

ROWEj, 
regulators can be used in power 

supplies to lower heat loss 
How switchi á , keep costs dotan' 

DON RAUDENBUSH B 

power when the load voltage rises 
above some preset limit. 

Operating as a saturated transistor 
switch, the switching regulator dissi- 
pates only the power lost during each 
switching cycle, plus the loss due to the 
residual collector -to- emitter saturation 
voltage of the switching transistor in the 
on condition. Depending on the output 
power demands of the power supply, the 
low level of these losses eliminates the 
need for fans, minimizes the size of the 
heat sink required, and cuts down on the 
size as well as the weight of the power 
transformer. 

Basic Circuit Operation. The oper- 

60 

ever, the energy stored in L 1 causes a 
decreasing current to continue to flow in 
L1 through DI toward C1 and the load. 

When the current falls to the poi it 
where Cl is no longer receiving current, 
the voltage across the capacitor and 
load begins to decrease. When it falls 
slightly below VR, the error amplifier 
turns on Q1 to repeat the cycle. Resistor 
R2 feecs back a small portion of the in- 
put voltage when Q1 is conducting to in- 
sure positive switching action by the er- 
ror amplifier. 

The output ripple voltage at the 
switching frequency, represented by the 
rising and falling voltage across Cl and 
the load, is typically about 0.3% rms with 
the input and output voltages normally 
used in solid -state circuits. The amp i- 

above the audible range to prevent the 
regulator from "singing" without intro- 
ducing unnecessary inductor and 
capacitor losses. 

Circuit Description. A more detailed 
circuit of the switching regulator its 

shown in Fig. 2. The error amplifier is a 
standard 723 regulator IC. It is conven- 
ient to use because it has an internal ref- 
erence source and an output power 
stage. Its frequency response is more 
than adequate for the switching frequen- 
cies required. 

The voltage divider made up of R1 
and R2 is selected to produce a poten- 
tial equal to the desired output voltage, 
keeping in mind the reference current 
source capabilities of the 723 of 15 mA 
and the reference potential of 7.15 V. 

The basic equation for determining 
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VIN 

VR 

GND 

Fig. 1. Basic free -running switching regulator circuit. 
When ouptut is too high, error amplifier cuts off Ql. 

the values of Cl and LI in the Fig. 2 cir- 
cuit is 

C1 L 1 Vo(VIN - Vo) x 109 
8f2VIN(VOR - VFB) 

Presented in this form, this equation em- 
phasizes the relationship between Cl 
and L1 and the tradeoff possibilities of 
the values of these components. The 
value of L1, for example, can be de- 
creased simply by increasing the value 
of Cl. 

In the above equation, L1 is in milli - 
henries, Cl is in microfarads, f is in 

hertz, and all potentials are in volts. The 
unregulated dc input voltage to the regu- 
lator is represented by VIN, while Vo is 

the regulated output voltage. For best 
operation, VIN should be three to five 
times Vo. The f in the equation is the 
switching frequency, which should be 
about 20,000 Hz. The tolerable peak -to- 
peak output ripple voltage, usually be- 
tween 50 and 75 mV, is represented by 
VoR, while VFB is the fraction of the in- 

put voltage (neglecting the VCE SAT of 

switching transistor 01) this is fed back 
to the error amplifier. With R4 much 
greater in value than R3, VFB = (VIN 
R3) /R4. Resistor R3's value should be 
about 1000 ohms so that with R4's value 
set at 1 megohm, VFB is kept small with 
respect to VoR. 

With a value on the order of 51 ohms, 
R5 limits the base drive current to Q2 
through ICI. In the event of a short cir- 
cuit at the output of the regulator, R5 
also prevents damage to 1C1, QI, and 

Q2. Resistors R6 and R7 are included in 

the circuit to insure fast turn -off of Q1 
and 02. The value of R6 should be 
about 100 ohms, while the value of R7 
should be several thousand ohms. Ca- 
pacitor C3 provides a bypass to ground 
for voltage divider R3 -R4. 

As an exercise in using the equation, 
let us determine the value of LI that will 

be required for a regulator whose output 
is 5 volts at 2 amperes. Assume that the 
unregulated VIN 's 24 volts, that at this 
voltage the average current capability is 

0.5 ampere, and that an output ripple 
voltage, VoR, of 50 mV peak -to -peak 
can be tolerated. 

Assuming switching frequency f is to 
be 20,000 Hz, we have all the informa- 
tion needed in the basic equation except 
the feedback voltage, which can be cal- 
culated as follows: VFB = (24 x 
1000)/106 = 0.024 volts, or 24 mV. Now 
let us also assume that the value of Cl 
is 250 p.F. Plugging these values into 
the basic equation, we calculate the val- 
ue of L I to be 0.19 mH. 

The Magnetics Components Division 
of Spang Industries, Inc., Butler, PA 
16001, offers a line of molypermalloy 
powder cores for winding inductors and 
an excellent catalog and applications 

manual (No. MPP- 303S). Using the 
Core Selector Chart in the manual, we 
would choose a core with a 1.06" (26.92 - 
mm) outer diameter, 0.58" (14.73 -mm) 
inner diameter, aid permeability of 125. 

Calculations detailed in the manual indi- 

cate that 37 turns of 18 -gauge wire will 

have to be wound on this core to handle 
the 2- ampere output current from the 
regulator. 

It is interesting to compare the perfor- 
mance of the switching regulator to a 

conventional regulator that uses pass 
transistors to produce a 5 -volt, 2- 

ampere output when the unregulated 
source is 24 volts. The pass transistor 
must drop the potential from 24 to 5 volts 
at 2 amperes, generating a heat loss of 

an equivalent 38 watts. The switching 
regulator, on the other hand, accom- 
plishes the same thing with a heat loss 

of only 2 watts. 

Selecting Components. When the 
output current of the regulator circuit is 

to be 1 or more amperes, the size of the 
wire used for the windings of L1 must be 

quite large, as illustrated in the above 
example. Therefore, L1 should have as 

small an inductance value as possible to 

save size, weight, cost, and winding 
time. If you do not wish to wind your own 
inductors, you can use an appropriate 
ET Series high- current inductor suitable 
for operation at switching frequencies 
made by Triad -Utrad Division of Litton 
Industries, 305 N. Briant St., Huntington, 
IN 46750. 

The selection of output capacitor Cl is 

extremely important in minimizing the 
output ripple. Usually an aluminum elec- 

o 

R7 R6 
QI 

LI 

V+ 

Vc 

ICI VOU7 
V_ yA723 

V NON 
REF INV INV 

R5 --nnnnti- 

DI 
CI C2 

.IyF 

LOAD 

Fig. 2. Schematic diagram for a more sophisticated 
switching regulator using a 723 IC as the error amplifier. 
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trolytic, this capacitor must have low 
stray inductance for optimum perfor- 
mance. Good results have been ob- 
tained using the Type BR "Blue Beaver" 
electrolytic capacitors made by Cornell - 
Dubilier. The company also offers a line 
of four -terminal electrolytics made spe- 
cifically for switching regulator applica- 
tions. Sprague Electric offers a similar 
Dine of capacitors. 

Capacitor C2 helps to minimize ripple 
and noise in the output voltage. Use a 

ceramic disc capacitor here. 
For best efficiency, Dl should be a 

fast switching silicon power diode with a 
rating in excess of the expected max- 
imum load current. Not all silicon diodes 
fill the bill in this application. A line of di- 
odes for use in switching regulators is 

made by Semtech Corp., 625 Mitchell 
Rd., Newbury Park, CA 91320. 

Transistor Q1 conducts the load cur- 
rent as pulses of a peak value equal to 
the output current. The losses that occur 
during switching because of the finite 
time taken by Q1 to go from full cutoff to 
full saturation and vice -versa contribute 
significantly to the total power loss and 
cause the transistor to heat up. For this 
reason, Q1 must be a fast silicon power 
switching transistor with an fT of at least 
4 MHz. Similarly, Q2 should have a 4- 
MHz or greater fT, but since it only drives 
the base of 01, its current rating need 
be only 10% of that of 01. 

Proper Construction. In all but low - 
power supplies, Q1 should be mounted 
with mica insulators on the metal chas- 
sis of the supply or to the chassis via a 
heat sink assembly. 

The ground system of the power sup- 
ply is perhaps the most important con- 
struction detail involved in minimizing 
switching noise. Ideally, a single -point 
ground system should be used, and par- 
ticular attention should be given to using 
short leads to connect the unregulated 
input supply to the input of the voltage 
regulator circuit and the single -point 
ground. The chassis of the power supply 
should be connected to the regulator at 
only this point. The network made up of 
Cl, C2, Dl, and L1 should be connected 
as physically close together as possible. 
The amount of care taken in building a 

power supply with a switching regulator 
will pay off in better operation and the 
less likelihood to generate noise. 

Note: Diagrams courtesy Fairchild Semiconduc- 
tor Components group, which assumes no re- 
sponsibility for circuits described other than en- 
tirely embodied in a Fairchild product. No other 
circuit patent licenses are implied. 
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more than three years old, 
don't replace your 
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Don't ce us wrong. -sere is nothing worse 
than playing your records wi-h a worn stylus. 
And nc fetter way tc restore your old unit to its 
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And the few cartridges of today stand head 
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F TÌ Solid State 

BETTER THAN MOS 

OMPARED to bipolar types, metal -oxide semiconductor 
(MOS) devices offer the advantages of low power re- 

quirements, high input impedances, high gain, and compara- 
tive ease of manufacture, but these advantages are offset for 
many applications by a limited power capability and a suscep- 
tibility to damage from voltage transients and momentary 
overloads. Bipolar devices, on the other hand, while offering 
higher voltage and current handling capabilities and greater 
resistance to damage from transients and overloads, also 
have relatively low input impedances. The "ideal" design, in 

the opinion of many engineers, would be one combining the 
capabilities of both bipolar and MOS technologies in a single 
device . . . and that is exactly what RCA's Solid State Divi- 
sion (Box 3200, Somerville, NJ 08876) has done in its 
CA3140 family of operational amplifiers. Dubbed BiMOS (for 
Bipolar -MOS) devices, these monolithic silicon op amps fea- 
ture the high impedances and low input current requirements 
of a MOS /FET input stage with the high voltage capabilities 
and ruggedness of a bipolar output amplifier. 

Suitable for use in sample- and -hold amplifiers, power sup- 
plies, function generators, tone controls, portable instruments, 
intrusion alarm systems, peak detectors, active filters, photo - 
control amplifiers, timers, multivibrators, and other familiar op 
amp circuits, as well as TTL interface applications, the 

By Lou Garner 

CA3140 family comprises six devices supplied in two series, 
with three versions in each. All six devices are furnished in 

standard TO -5 metal cases. Identified by a "T" suffix, one se- 
ries offers the devices with 8 leads arranged in a familiar cir- 
cular pattern, while the second series, identified by an "S" suf- 
fix, has leads preformed in a dual -inline (DIP) configuration. 

Except for the lower input offset voltage characteristics of 
the "A" and "B" version, all members of the CA3140 family 
have similar maximum ratings and electrical characteristics. 
The CA3140 and CA3140A have a maximum dc supply volt- 
age rating of 36 V, the CA3140B of 44 V. With a 5 -volt dc 
source, the CA3140 has a typical input offset voltage require- 
ment of 5 mV; the CA3140A, 2 mV; and the CA3140B, 0.8 
mV. All of the devices have a maximum power dissipation rat- 
ing of 630 mW at temperatures up to 55 °C without a heat sink, 
or up to 1 W at the same temperature with a suitable heat 
sink. In typical applications, all versions offer an input re- 
sistance of 1.5 x 106 megohms, a slew rate of 9 \f/µs, a gain - 
bandwidth product of 4.5 MHz, a CMRR of about 90 dB, large 
signal voltage gains of up to 100k (100 dB), and the capability 
of operating from either single -ended or dual power supplies. 
Characterized for both ±15 -V and 5 -V TTL system operation, 
the CA3140 family will operate effectively on dc sources as 
low as 4 V. 
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Fig. 1. The equivalent schematic diagram for RCA's BiMos operational 
amplifier is shown at (A); functional block diagram (B); and basing diagram (C). 
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The equivalent schematic, functional block and basing dia- 
grams for the CA3140 BiMOS op amps are given in Figs. 1A, 
1B and 1C, respectively. Each device comprises four func- 
tional sections: a high input impedance, moderate gain, 
class -A input stage; a second high -gain class -A amplifier; a 

special unity (voltage) gain, class -AB output stage to provide 
the current gain required to drive low- impedance loads; a reg- 
ulated biasing circuit which controls the constant -current 
sources for the first and second stages. In addition, the de- 
vices include an on -chip capacitor, Cl, across the high -gain 
second amplifier stage which provides adequate phase com- 
pensation for most practical circuit applications. The family's 
terminal connections are identical to those of the familiar 
"741" and other industry- standard op amps except for the ad- 
dition of a strobe control terminal (pin 8). 

Referring to Fig. 1A, the input section consists of a differen- 
tial amplifier using PMOS FET's Q9 and Q10 in conjunction 
with a mirror pair of npn bipolar transistors, Q11 and Q12, 
which, together with resistors R2 through R5, serve as output 
loads for the stage. Input protection against high voltage (stat- 
ic) transients is supplied by bipolar zeners D3, D4 and D5. 
The constant -current source required for differential amplifier 
operation is provided through cascoded pnp bipolar transis- 
tors 02 and Q5, which obtain their base bias from the regulat- 
ed biasing network made up of D1, D2, Q1, 06, Q7, R1 and 
PMOS FET 08. In addition to acting as part of the first stage 
output load, 011 and Q12 also serve as a differential-to-sin - 
gle -ended converter, furnishing base drive to the high -gain 
second stage npn bipolar transistor, Q13. Cascoded pnp tran- 
sistors Q3 and 04, stabilized by the regulated base bias 
source, serve as the collector load for Q13. 

Driven by Q13, the final stage is designed to operate either 
as a current source from the positive dc supply or as a current 
sink with respect to the negative dc supply. The basic output 
stage consists of cascaded npn emitter -followers Q17 and 
018, with npn transistors Q14 and Q15 serving as emitter 
loads. The quiescent emitter -follower current is established by 
the base bias applied to Q14 and Q15 which, in turn, is deter- 
mined by the current flow through diode D2 in the regulated 
biasing network. When functioning as a source, load current is 

supplied from the positive supply by Q18 through D7, R9 and 
R11. The voltage drop across R11 is sensed by Q19, which 
acts to divert current from 04 under heavy load conditions, 
thus reducing the base current drive to Q17 and Q18, limiting 
the output current and providing short- circuit protection. When 
functioning as a current sink, npn transistor Q16 serves as the 
active sinking element, controlled by an output voltage sens- 
ing network made up of R7, diode D6, PMOS FET Q21, R12, 
and series npn transistor Q20, which receives its base bias 
from a series array consisting of R13, zener D8 and R14. In 

operation, 021 senses incremental changes in output voltage 
caused by Q18 and, in turn, controls the base bias applied to 
016 to achieve dynamic sinking. The sink current flows re- 
gardless of load, with any excess current internally supplied 
by 018. 

Although ideal for designs requiring extremely high input 
impedances, very low input currents, high slew rates, wide 
voltage ranges, high gain- bandwidth products, and the other 
performance characteristics made possible through BiMOS 
construction, the CA3140 family also may be used for virtually 
all standard op amp projects. Typical application circuits are il- 
lustrated in Fig. 2. These were abstracted from the 20 -page 
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pin -point heating. and three 
reflectors for shrink tubing. 

See the UNGAR HEAT GUN at 
your local Authorized Ungar 
D stributor or call or write us for 
more information. 

(Ungat) 
DIVISION OF ELDON INDUSTRIES, INC. 

P 0. Box 6005, Compton, Ca. 90220 (213) 774 -5950 
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MODEL 100A 
LOGIC ANALYZER 

001 
01 
01 ói 0 1 

00 o u 000 0 OUOUO 
01 01 O 01 O 
11 100 000 
1 0 0 0 0 0 0 Ó 
0 1 1 0 0 11 

01 
I 1 I 

01 000 001 
00 I00 
00 00U 
00 0 0 0 0 0 o 
1 0 0 0 0 0 0 H 

LOW COST; USE WITH VIRTUALLY ANY SCOPE OR XY DISPLAY 
128 -BIT TRUTH TABLE (8 BITS WIDE BY 16 WORDS DEEP) 
"POSITIVE TIME" AND "NEGATIVE TIME" DISPLAY MODES 
STATIC OR DYNAMIC DISPLAY OF TRUTH TABLES 
HEXADECIMAL AND OCTAL DISPLAY FORMATS 
FULL COMPATIBILITY WITH POPULAR LOGIC FAMILIES 

The Model 100A is an improved version of the unit featured in the February, 1977 
.stye of Popular Electronics. Improvements include: expandability to 24 bits, 
fetter switches, simpler construction, ruggedized case, and larger power supply. 
'ricer specified in P.E. article are currently unchanged. A comprehensive 100 page 
Jser's Manual is included with each kit or assembled unit. 

KIT (one evening assembly) $189.00* 
ASSEMBLED AND TESTED UNIT $259.00* 
'Plus 5% shipping and handling inside U.S.; 10% Foreign. California residents 

please add 6% sales tax. 

Quantity discounts are availahle: write for details. 

4j) DEPT. 101. 800CHARCOT AVENUE SAN JOSE, CALIFORNIA. 95131 

PARATRONICS, INC. (408) 263 -2252 

CIRCLE NO. 42 ON FREE INFORMATION CARO 

1702A MANUAL EPROM PROGRAMMER 
Features hex keypad, two 
digit hex address and two 
digit hex data display. Con- 
trols include load, clear, go! 
(step), key /copy, data in/ 
data out, and counter up/ 
down. Profile card includes 
high voltage pulse regulatar, 
timing, 8 bit address and 8 
bit data drivers /receivers. Two 61/2" x 9" stacked cards with 
spacers. Allows programming in 20 minutes - copying in 
5 minutes. Requires +5, -9, and +80 volts. 
ASSEMBLED $299.95 
KIT $189.95 
NOW 
The best of two worlds ... use our 1702 EPROM programmer 
as a manual data /address entry programmer . .. or connect it 
to your processor. 
IMSAI /ALTAIR computer interface (requires 3 output ports, 
+1 input port) and software $49.95 
Briefcase unit with power supplies and interface connectors 
(assembled and tested only) $599.95 

ANNOUNCING 
Our NEW 16K Byte Pseudo- Static, IMSAI /ALTAIR compat- 
ible RAM. Single card slot. Uses less power than equivalent 
low power RAM. All memory chips socketed. Uses al prime, 
factory fresh ICs. High quality, two -sided, through -hole- 
plated circuit board. Crystal controlled, totally invisible 
refresh system requires NO software management. Just plug 
it in and use like STATIC memory. 
Complete kit $349.95 
Assembled, tested, and burned in $549.95 

ASSOCIATED ELECTRONICS 
12444 Lambert Circle Garden Grove, CA 92641 

(714) 539 -0735 

0000 0000 0000 
, 0000 

data brochure for the CA3140 family, file number 957, pub- 
lished by RCA. 

Suitable for use in test instruments, control systems, com- 
puters, games, and similar projects, the simple sample -and- 
hold circuit shown in Fig. 2A effectively utilizes the high input 
impedance of the CA3140. Here, the BiMOS device serves as 
a readout amplifier for a 200 -pF storage capacitor while a 
CA3080A operational transconductance amplifier is used as a 

combination input buffer amplifier and low feed -through trans- 
mission switch. Offset nulling is provided by a 100k potenti- 
ometer connected between pins 1 and 5 of the CA3140. In op- 
eration, the value of the storage capacitor determines both the 
system's effective "hold" period and its slew rate. A larger ca- 
pacitor will increase the hold period but, at the same time, re- 
duce the slew rate, and vice versa. With the component val- 
ues given, for example, the slew rate is approximately 2.5 

A 

B 

0- - - SAMPLE 

HOLD 

30 
STROBE 

IS - 

NPUT 

N910 

5V 
.15V 

36 
-DIyF 

2.Il 

2 I 
200 pF 

0005 yF 

200 PF 

400:0 

a 

SIMULATED LOAD ; PO 

NOT REQUIRED __ 

FOR SINGLE SUPPLY 

+30 
2.2MII 

3.1 
M!1 

22 MO Olx 
PF 

0,1 

CA3140 

BOOST TREBLE CUT 

- 012 /,}r 
(L,HEAnR) 0001 

B M2S Ì° PF' '' 
I 

100 of 
ii 1 

0022 .Fl =00022 yF 
2yF T 

100 kO 11 MR loo 
BOOST CCW FLOG) CUT 

BASS 

TONE CONTROL NETWORK 

5 
POWER DARLINGTON 

CURRENT 
LIMITING 
ADJUST 

+30 V __ 02201 

OUTPUT 
01 V m 240 

AT I AMPERE 

HUM AND NOISE OUTPUT 
200 CV RIBS 

MEASUREMENT BANDWIDTH - IO MHz/ 
LINE REGULATION 

I%/ VOLT 

LOAD REGULATION 
(NO LOAD TO FULL LOAD/ 

C 00234 

Fig. 2. BiMOS op amp 
applications: (A) 
Sample- and -hold 
circuit; (B) Audio 
tone control; (C) 
Power supply 
regulator circuit. 
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Fig. 3. Random number generator 
circuit uses the self -generated 
strobe signal available in the 

counter /driver IC instead of a 
separate pulse oscillator. 

SI 

wAm,,,,_RU- ___ILATCH 

RI 
IK 

S2 

16 5 SEVEN SEGMENT COMMON CATHODE READOUTS 
R 

13 

I I I 

V /µs. If the storage capacitor value were increased to 2000 
pF, the slew rate would be dropped to 0.25 V /ps. 

An audio tone control circuit which exploits the special per- 
formance characteristics of the CA3140 is given in Fig. 2B. In 
operation, the amplifier's frequency response is modified by 
means of selective feed -back to its inverting input terminal. 
The circuit's input impedance is essentially the same as the 
resistance between pin 3 and ground. Furnishing 20 dB gain 
when its bass and treble controls are adjusted for a flat re- 
sponse characteristic, the circuit can provide up to ±15 dB 
bass and treble boost or cut at 100 Hz and 10 kHz, respective- 

ly. Depending on the input amplitude, output levels may be as 
high as 25 V p -p, typically, at 20 kHz. 

A dc power supply regulator circuit featuring the CA3140 is 

illustrated in Fig. 2C. In addition to the BiMOS op amp, the cir- 
cuit employs a 2N6385 power Darlington as the series -pass 
device, a D2201 diode as a current sensor, a 2N2102 npn 
transistor as the current sense amplifier, and a CA3086 tran- 
sistor array, with the latter interconnected to utilize some of 
the transistor junctions as zener diodes. In operation, the 
CA3140 senses the output voltage and compares it to a con- 
trollable reference voltage, adjusting the base bias applied to 

Circuits happen Faster and Easier 
with Super-Stripi 

As little as 

17 
Now, whenever you'd like to give a circuit 

a try, you can build it up nearly as fast as you 
can dream it up with Super- StripsTM, the faster, easier 
and less expensive solderless breadboards from A P 

Products. When you build your circuit on a Super - 
Strip, everything stays as good as new. Once you're 
through, you can use everything again and again. In- 
stantly. Put a Super -Strip to work for you. Eight dis- 
tribution lines handle signal and power, and 128 five - 
tie -point terminals can handle 9 ICs and then some. 
It's a whole lot easier than printing a circuit 
and a whole lot handier than haywire. 

Part 
Number 

Model 
Number 

Terminal 
Type 

Price 
Each 

923252 SS -2 nickel -silver $17.00 
923748 SS -1 gold -plated $18.90 

Order from your A P distributor today. Our distributor 
list is growing daily. For the name of the distributor 
nearest you call Toll -Free 800 -321 -9668. 

Send for our complete A P catalog, the Faster and 
Easier Book. 

A P PRODUCTS INCORPORATED 
Box 110 -H Painesville, OH 44077 (216) 354 -2101 TWX: 810 -425 -2250 
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There's an electronic kit that's 
exciting NEW HEATHKIT CATALOG. 

Here are just 
New STEREO KITS 

Top- performing receivers, amplifiers and 
tuners including a new ' budget- priced" 
receiver, amplifier and tuner, a digital 
readout stereo receiver, the world -fa- 
mous Modulus, the deluxe AA -1640 
"Super Amp" and lots more. All with the 
reliable performance, guaranteed speci- 
fications and superb sound that have 
made Heathkit hi -ti a favorite of serious 
audiophiles everywhere. 

a few of the things YOU can build! 
New SPEAKER SYSTEMS New LEARN -AT -HOME COURSES 

A complete line of 
full- fidelity speak- 
er systems for any 
budget or listen- 
ing need. Every- 
thing from compact 
bookshe''f models 
to full -size floor 
models like the ex- 
citing newAS -1348 - great sound and 

IMMEMINF great kit savings! 

Ne_W AIRCRAFT CLOCK /TIMER 
Gives you the reli- 
ability, conven- 
ience and versa- 
tility you WANT 
for precise flight 
timing at substan- 
tial savings. Dual 

4 -digit displays -one 
showing 24 -hour GMT 
or ZULU time and the 
other performing a 

function you prese- 
lect; local time, 24- 
minute timer, 24- 
hour trip t mer, or 
a special alarm 
timer ideal for 
fuel manage- 
ment. The OL- 
1154 fits a 

standard 31/2" 
instrument 
panel for 
easy mount- 
ing in most 
any air - 
craft. 

70 

Now you can learn electronics at home 
in your spare time at your own pace 
whether you're a beginner or an ad- 
vanced student. Each course includes 
text material, records and parts for use 
in "hands -on" experiments. Courses are 
available in AC and DC electronics, 
Semiconductor Devices and Digital Tech- 
niques plus two NEW courses: Elec- 
tronic Circuits and a course which 
prepares you for the amateur radio 
Novice License exam. 

New HOME PRODUCT KITS 

Heath has prod- 
ucts to make your 
home a healthier 
and safer place. 

Security systems, a unique freezer 
alarm, lamp dimmers and electronic air 
cleaners, and a TOTALLY NEW energy 
and money- saving home furnace heating 
control that can save you 5 -10% on 
your heating bill. 

FREE 
= New Heatkit Catalog describ- 

ing nearly 400 superb elec- 
tronic kits that you can build 
yourself for pride, satisfaction 
and SAVINGS. 
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lust right for you in this/. 
r 

Discover why thousands of 
people just like you enjoy 
handcrafting their own elec- 
tronic equipment with exciting 
Heathkit products. 

Building our kits is so easy and 
so much fun that most people 
enjoy the building just as much 
as they do using the product! 
There's the pride of accomplish- 
ment, the satisfaction of making 
something with your own two 
hands and the knowledge that 
you've "mastered" a sophisti- 
cated piece of electronic equip- 
ment. And every Heathkit product 
is designed for easy buildability. 
Our world famous step -by -step 
assembly manuals leave nothing 
to chance - they even teach you 
to solder properly. And every kit 
product we sell is backed by our 
"We won't let you fail" pledge. 
Find out about the exciting elec- 
tronic products you can build. 
Send for your FREE catalog! 

TEST EQUIPMENT 

The latest audio service 

If you're an 
electronic 
hobbyist, ex- 
perimenter or 
technician, 
Heath has the 
equipment to 
help you do 
the job right. 
equipment in- 

cluding THD and IMD analyzers and an 
exclusive audio load, color TV service 
instruments including a hand -held color 
alignment generator and a universal CRT 
tester /rejuvenator, function generators 
including a new swept- function model - 
plus meters, power supplies and oscillo- 
scopes to outfit ANY test or hobby bench. 

New FUN TO OWN KITS 

Some Heathkit 
products are just 
plain fun to own 
and use. An ex- 
citing TV game 

that lets you play hockey, tennis or hand- 
ball in full color, a unique programmable 
door bell that announces visitors with 
your favorite tune. A programmable 
digital stopwatch that times just 

about any- 
thing with 1/ 
100th second 
precision, 
treasure find- 
er /metal lo- 

cators for beach -time fun, marine elec- 
tronics, and lots more. There's a com- 
plete line of digital electronic clocks and 
weather instruments including the pop- 
ular digital floor and 
shelf clocks. There's 
also a convenient mount - 
anywhere touch -control 
light switch. 

Send for your 
FREE copy today! 
Return card or coupon for your FREE 
Heathkit catalog today. It has complete de- 
scriptions and photos of some of the most 
exciting electronic products you can find 
anywhere, all in easy -to- build, money- saving 
kit form. Plus low discount prices on fully - 
assembled Johnson, Royce and Midland CB 
radios. Heath Company, Dept. 10 -28 

Benton Harbor, Michigan 49022 

APRIL 1977 
CIRCLE 

HEATH 

Schlumberger 

Ne_w COMPUTERIZED TV KIT 

The first and only Programmable Com- 
puterized Color TV System: The GR -2001. 
Its optional programming panel lets you 
preselect an entire evening's viewing, 
then just relax as the GR -2001 changes 
channels automatically at the proper 
time. You can even program it to rotate 
your outdoor antenna system automati- 
cally. A real breakthrough in TV conven- 
ience. 

New AMATEUR RADIO KITS 

The HW -2036 is the best 2 -meter rig 
we've ever offered - true digital fre- 
quency synthesis for complete operating 
versatility, built -in tone encoder and per- 
formance of expensive models at a much 
lower price. It's a great way to start your 
amateur radio hobby! 

Heath Company, Dept. 10 -28 
Benton Harbor, Michigan 49022 

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

Name 

Address 

City State 

G X -329 Zip 

1 
1 

1 

1 
1 
1 

1 
1 

1 Nou=imuuu_um...u.11 
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the series -pass Darlington automatically to maintain the pre- 
set output voltage despite changes in the line voltage or load 
current. At the same time, the load current is sampled by 
means of a series diode and amplified to serve as a limit con- 
trol on the CA3140's operation. With the component values 
specified and a 30 -volt dc source, the regulator's output volt- 
age can be adjusted from approximately 0.1 V to 24.0 V at ad- 
justable maximum current limits from 10 mA to 1 A. The de- 
sign offers better than 0.02% load regulation (from zero to full 
output) and a line regulation of 0.1% per volt. 

When using the CA3140 in practical circuits, reasonable 
care should be exercised to avoid damage. Although the de- 
vice is comparatively rugged and includes diode gate protec- 
tion, it should be handled as any other MOS device. Soldering 
iron tips and the metal parts of tools or fixtures should be 
grounded. The device should not be inserted into or removed 
from circuits while energized. Signals should not be applied to 
the input terminals when the device's power source is OFF. Fi- 
nally, all maximum ratings must be observed, including stor- 
age and operating temperatures. 

Readers' Circuits. Commenting on the random 4 -digit 
number generator circuit contributed by Michael S. Pyska and 
featured in last September's column, Michael M. Lacefield 
(1008 Turnbull Drive, Metairie, LA 70001) suggests that the 
circuit can be simplified considerably by using the self - 
generated strobe signal available in the counter /driver IC in- 
stead of a separate pulse oscillator as the counting signal 
source. Mike Lacefield's modified circuit is illustrated in Fig. 3. 

As in the original design, the counter /driver (ICI) is a National 
Semiconductor type MM74C925, the readouts are 7- segment 
common -cathode types, the driver transistors, 01 through 
Q4, are type 2N2222 general -purpose npn devices, and the 
power supply, Bl, consists of three or four series -connected 
penlight or flashlight cells. Power switch S1 is a spst toggle, 
slide, or rotary unit, with the latch switch, S2, a spdt spring - 
return pushbutton or lever type. All resistors are one -quarter 
or one -half -watt types, with the series readout current limiters 
(Rs) 100 -to- 220 -ohm units (the exact value is not critical). In 

operation, ICI counts at its strobe rate (approximately 1 kHz) 
continuously while S2 is in the RUN position. When S2 is de- 
pressed, the instantaneous count in ICI's register, essentially 
a random number, is displayed on the readouts. As the origi- 
nal design, the random number generator can be assembled 
using any desired construction technique from pert board to a 

specially designed pc board, and can be used in games, ESP 
experiments and similar applications. 

Submitted by Will Hobbs (6561/2 W. 22nd, Eugene, OR 
97405), the circuit shown in Fig. 4 was developed as an 
accessory for a pocket calculator to permit the latter's use as 
a simple stopwatch. It is basically a repetitive switch operating 

KEY 

YI 

S2 
Fig. 4. Accessory for 
a pocket calculator to 
permit the tatter's use 
as a simple stopwatch. 

at a 10 -Hz rate. Easily duplicated in the home workshop using 
either pert board or pc wiring techniques, the design uses 
standard, readily available components. The active devices 
required for the project are a 555 type timer (IC1), a CD4022 
counter /divider (1C2), a CD -4016 quad bilateral switch (1C3), 

a 2N2222 general -purpose npn transistor (Q1), and a 1N4001 
general -purpose rectifier (D1). Diode LEDs and associated 
current limiting resistor R1 are optional. All resistors are one - 
quarter or one -half -watt units and, except for 12 -volt elec- 
trolytic capacitor CI, all capacitors are small, low- voltage ce- 
ramic or plastic film types. Power switch SI is a spst toggle or 
slide type while S2 is a spst alternate action (push on /push 
off) pushbutton switch. A small 6.3 -volt filament transformer is 

used for T1. 
In operation, a 60 -Hz signal derived from TI through series 

IiTniting resistor R2 and blocking capacitor C2 is applied to 
IC1, connected as a modified Schmitt trigger. The 60 -Hz trig- 
ger pulses from ICI are divided by 6 by IC2 to deliver a 10 -Hz 
signal through buffer amplifier Q1 to one section of the quad 
bilateral switch, 1C3. Driven by TI's secondary, a simple half - 
wave rectifier (D1) and capacitive filter (Cl), monitored by 
LED1, serves as the circuit's dc power supply. 

Although Will developed the design primarily for use as a 

calculator stopwatch adaptor, the circuit can be used in virtu- 
ally all applications requiring low -level repetitive switching at a 

reasonably accurate fixed rate. For stopwatch applications, 
the adaptor must be used with calculators capable of constant 
operations using the "equals" key. The circuit output leads 
are connected in parallel with the calculator "=" key termi- 
nals. Next, the decimal point, "1," and " + " keys are de- 
pressed to enter "0.1" and the addition function. Alternate ac- 
tion pushbutton S2 is then pressed once to start the timing cy- 
cle, a second time to stop timing. The calculator display will in- 
dicate the number of seconds and tenths of seconds that have 
elapsed during the interval. 

DevicelProduct News. A new s ngle -chip CMOS IC that 
requires only two external resistors, two capacitors, and a sin- 
gle voltage reference to form a modified, dual- slope, analog - 
to- digital converter is now available from Motorola Semicon- 
ductor Products, Inc. (Integrated Circuit Division, 3501 Ed 

Bluestein Blvd, Austin, TX 78721). Designed for DVM /DMM, 
digital thermometer, digital scale, and p.P applications, the 
31/2-digit circuit, designated type MC14433, has a multiplexed 
BCD output format and an intrinsic full scale range of ±199.9 
mV (200 mV reference) or ±1.999V (2 V reference), with an 
input impedance of more than 1000 megohms. Dissipating 
very little power, the device can be used with both LED and 
LCD displays. Combining both linear and digital functions on 
one chip, the MC14433 is supplied in a 24 -pin plastic ( "P" suf- 
fix) or ceramic ( "L" suffix) DIP. 
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Experimenter's 
Corner 

ACTIVE FILTERS 

A CTIVE filters provide one of the 
ost important applications for op- 

erational amplifiers. Conventional "pas- 
sive" filters use various combinations of 
resistors, capacitors, and sometimes in- 
ductors to block one range of frequen- 
cies while passing another range. Filters 
like this have been used for many years, 
but they have a major disadvantage in 

FREpu6NCv 
_ OGY-o.4 , 

A6 
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8,4/VG)- PA 5 5 No TCH 

By Forrest M. Mims 

ern electronic circuits. For example, 
notch filters can be included in high -gain 
audio and instrumentation amplifiers to 
block unwanted signals such as 60 -Hz 
hum. High -pass filters can also be used 
to block 60 -Hz hum as well as low -fre- 
quency noise and interference in gener- 
al. Similarly, low -pass filters can be used 
to block unwanted high- frequency noise 

/ 
F,2EQl/ENC Y 
/v/G// 

that their passive components can ab- 
sorb much of the signal they are de- 
signed to pass! The active filter over- 
comes this major drawback by incor- 
porating one or more op amps (or other 
active devices) to beef up the filtered 
signal. A suitably designed active filter 
can even have significant gain. And ac- 
tive filters can provide the desirable 
combination of high input impedance 
and low output impedance. 

Like passive filters, active filters are 
designated by function -low -pass, high - 
pass, band -pass, or notch. As the name 
implies, a low -pass filter blocks high fre- 
quencies but passes low frequencies. A 
high -pass filter blocks low frequencies 
but passes high frequencies. A band - 
pass filter passes only a narrow band of 
frequencies. And a notch filter blocks a 
narrow band of frequencies. The opera- 
tion of each of these types of filters is 
clearly demonstrated by the frequency 
response curves of Fig. 1. 

Active filters are often found in mod - 

POPULAR ELECTRONICS 

Fig. 1. Operation 
of the four 
major classes of 
active filters. 

and hiss. Both low- and high -pass filters 
can be used in various audio applica- 
tions to emphasize certain frequency 
ranges. Band -pass filters can be used in 
tone -sensitive devices such as Touch - 
Tone decoders, LED intrusion alarms, 
secret locks activated by a tone - 
modulated LED, frequency indicators, 
and many others. 

Fig. 2. Practical 
active band-pass 

filter. 
(fo = 1000 Hz) 

/2/ 

A Practical Bandpass Circuit. 
There are many ways to design active 
filters using op amps. Figure 2 shows 
the circuit for a working band -pass filter 
which uses a total of only six compo- 
nents- including the op amp! A LED is 
included at the filter's output to let you 
know when a signal is being passed 
through the filter. 

The circuit in Fig. 2 uses one of the 
four amplifiers in a LM324 quad op amp 
(Fig. 3). This chip was used because it 

can easily be operated from a single - 
ended power supply. Also, the LM324 
allows you to make up to four separate 
active filters using a single chip. How- 
ever, if you prefer, you can use a 741 or 
other standard op amp in place of the 
LM324 and a dual -polarity supply (if re- 
quired). 

You can assemble and test this circuit 
in a matter of minutes on one of the new 
IC breadboards. With a sine -wave input, 
the values shown in Fig. 2 will give a 
peak frequency response of about 1000 
Hz. This means that, as the input fre- 
quency approaches 1000 Hz, the LED 
will begin to glow. The LED will glow 
brightest at about 1000 Hz and begin to 
dim as the frequency increases. If the 
LED doesn't glow, increase the ampli- 
tude of the sine wave to a volt or more. 

If you don't have a sine -wave genera- 
tor, you can test the circuit with the sim- 
ple triangle generator shown in Fig. 4. 
This circuit uses a 566 function genera- 
tor IC. The oscillation frequency of the 
566 can be easily varied by adjusting 
potentiometer R3. Connect the output of 
the generator to R1 of the filter. 

Since the output of the 566 is a trian- 
gle wave riding on a dc level, the fre- 
quency response of the filter will be dif- 
ferent than when a positive- negative 
symmetrical sine wave is fed into the fil- 
ter. For example, when the oscillator of 
Fig. 4 is connected to the filter, the fre- 
quency of maximum response is shifted 
downward to about 250 Hz. 
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Bandpass Design Equations. In 

his book "Applications of Linear Inte- 
grated Circuits," (John Wiley and Sons, 
New York, pp. 170 -185), E.R. Hnatek 
gives a set of design equations that can 

be used to tailor the filter of Fig. 2 to any 
desired frequency response. They are: 

R1 = 1 /HC1 coo 
R2 = R1 REQ/(R1 REQ) 

REQ = 1 /Q(C1 + C2)0.4) 
R3 = A0R1 (1 + C1 /C2) 

where, 
H =A0Q 
A0 = op amp gain 
Q = filter quality factor 
w0 = 27rf0 
fo = detection frequency 
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Fig. 3. LM324 pin diagram. 
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Fig. 4. Triangle -wave generator. 

For best results, use identical values 
for both Cl and C2. A good choice is 

0.1µF. Also, try to keep A0 down to 100 
or less; and Q to 10 or less in initial ex- 
periments. After you have experimented 
with the actual circuit, you can try larger 
values for A0 and Q. Incidentally, the 
larger the Q, the narrower the pass 
band. 

A pocket calculator, particularly one 
with scientific notation, comes in very 
handy when solving these design equa- 
tions. If you have a programmable cal- 
culator. you might even want to write a 

program which will automatically solve 
the equations. Remember that all R's 
are in ohms and all C's in farads. Fre- 
quencies are in hertz. 

While these equations make it possi- 
ble to design an active band -pass filter 
on paper, you can quickly see the effect 
that variations in only one component 
have on the filter by substituting a 250 - 
ohm potentiometer for R2. The following 
table shows how the detected frequency 
and the total band of detected frequen- 
cies change as R2 is varied: 
R2 fo Passband* 

25 439 380 -504 
50 260 192 -317 
75 255 147 -459 

100 231 119 -787 
*Measured at the 1.75 -volt points 

These measurements were made 
with the triangle wave source in Fig. 4 
connected to the input of the filter. Both 
circuits were powered by a common 15- 
volt supply. Resistor R2 and f0 were 
measured with a digital multimeter and a 

digital frequency counter, respectively. 
The pass band was measured with an 
oscilloscope. As you might expect, a 

scope and frequency counter are very 
handy when designing practical active 
filter circuits. 

THERE'S A 
BETTER WAY TO GO. 

Energy shortages tell us we 
have to change our driving style. 

Now! It doesn't 
mean we have 

to go back to 
horse and buggy 

days. But it 

does mean we 
have to make 

eve y drop of gas give us the 
most go for our money. Anyone 
with horse sense knows that a 
well -tuned car gets better mileage, 
and in times of fuel shortages, 
better mileage means a lot. 

Tie Mark Ten B Capacitive 
Discharge System keeps your car 
in better tune so it turns less gas. 

Usirg Mark 
Ten B is more 
than horse 
sense. It's the 

smart move under the hood, helping 
a nation survive an energy crisis 
and keeping you on the road. Delta 
Mark Ten. The best way to go. 

i 

T 
DELTA PRODUCTS, INC.1 
One Delta Way, Dept. PE 
Grand Junction, Colo. 81501 
(303) 242-9000 

I want to know more about Mark Ten COI's. 
Send me complete no- nonsense information on 
how they can improve the performance of my car. 
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r 7-f April § 
Hobby Scen e 

STEREO SPEAKER POSITIONS 

Q. Should car stereo speakers be 
pointed to the rear for more thrust, or 
up for more traction? 

A. That depends on your particular driv- 
ing conditions. On long trips, the 20- 
to-30% improvement in gas mileage you 
get with speakers pointing to the rear is 

certainly worthwhile. On the other hand, 
if you drive on snow or ice, the extra 
traction of speakers pointing upward 
gives you added control. But be sure to 
watch the volume when you do this. Re- 
cent tests show that extra loud rock mu- 
sic can delaminate radial tires. 

STATE -OF- THE -ART DO- NOTHING BOX 

Q. We've all built old -fashioned do- 

By Marcia Swampfelder 

THE DOPPLER EFFECT 

Q. As I drive around town, I have to 
keep fine -tuning my AM car radio. 
Why is this, and how can it be fixed? 

A. Your problem is caused by the Dopp- 
ler effect. As shown in the diagram, as 

you drive toward a radio station, you in- 

CAR 

MoT/ON 
TOSYAR.OS STAT/ON I..11. 

/P/1/SE5 FiPEgL/ENCY - 
NO REALAT/VE MOT/ON 
NO FREq!/ENC Y 
CHANGE 
yoT/ON,4{y,4yFi2OM Ai.% 
STAT/ON LOWER5 
FKE 2UE/1'C Y 

tercept the r -f cycles progressively ear- 
lier in each cycle, and the apparent fre- 
quency goes up. As you sit still or drive 
at right angles to the station, you get the 
normal frequency. As you drive away 
from the station, you see each cycle lat- 
er in time, and the frequency goes down. 
This is why constant retuning may be 
needed. 

To get around this problem, you can 
go to a rather expensive phase- locked- 
loop tracking circuit; but it's far simpler to 
arrange your driving so that you are a 

constant distance (for example, in a cir- 
cular path) from your favorite station. 

By the way, this is the real reason 
those loop thruways were built around 
many cities, and also explains why traf- 
fic on them is heaviest during the most 
popular programs. 

CE/VED PREl[/ENCY TiPANSM/TTEiP 

tourwtpo- 
ñf`- 

ivvv\, 

nothing boxes using neon lamps and 
90 -volt batteries. How about an up- 
dated design using low voltages, 
IC's, and a LED? 

A. A schematic and foil pattern for an 

- coyooy,4 

advanced technology, 100 % -IC design 
do- nothing box is shown here, courtesy 
of Joel Grodstein, Highland Park, N.J. A 

0.7 -Hz multivibrator is composed of ICI, 
R2, and Cl. When nothing touches TP1, 

an etched pc touch plate, voltage ap- 

plied to IC1D through R1 keeps the os- 
cillator turned off. When the plate is 

touched, skin resistance provides the 
other half of a voltage divider, and the 
oscillator free -runs. Its output drives 1C2, 

which sinks current from LED1 and R3. 

Quiescent current demand is 0.04 RA, 

so the battery will last a long time. Do- 
nothing boxes should be very compact. 
The prototype uses a Pomona 3720 -2 
enclosure measuring a scant 1.75" x 
1.44" x 0.69" (4.45 x 3.66 x 1.75 cm). 
An Eveready E175 7 -volt mercury cell 
and a subminiature tantalum capacitor 
(Sprague SD35 -104 or similar) should 
be used. The circuit can be assembled 
on a 1- 3/16" x 25/32" (3.02 x 1.98 cm) 
circuit board using pc, point -to- point, or 
Wire -Wrap techniques. Touch plate TP1 
is a 1- 19/32" x 1- 9/32" (4.05 x 3.25 
cm) etched pc board which should be 
mounted in place of the panel supplied 
with the box. This forms the bottom of 

the box. The LED (a standard subminia- 
ture red -to match the box -diode) 
mounts on the top of the box after a 

small hole has been drilled for it. When 
you pick up the box, your fingers will in- 
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variably touch TP1 and activate the do- 
nothing circuit, causing the LED to blink. 

NEW SOLAR CELLS 

Q. What is the in situ solar cell pro- 
cess? 

A. That's the big breakthrough in solar 
cell design that drops the cost of solar 
power to $90 per kilowatt. Actually, the 
in situ (Latin for "in place ") technique is 

stunningly simple. Instead cf refining the 
silicon and then building cells, you build 
the cells first and then refine the silicon. 

The process generates a cell from or- 
dinary beach sand (silicon dioxide). Af- 
ter cell fabrication, the sand is chemical- 
ly treated. The reaction drives off the 
oxygen, leaving an almost pure poly- 
crystalline silicon. Most conveniently, 
any remaining impurities rearrange 
themselves to form uniformly doped se- 
ries connected pn junctions :hrough a 
process called Barfoot Layering. For 
each centimeter of cell thickness, you 
typically get several hundred series pn 
junctions or about 120 volts dc under 
normal sunlight. The thickness of the 
panel determines the voltage and the 

ROW 

thQt lJOUC 
f¢riouf about CB 
... and thinking quality, your choice should be Browning - we've 
been at it since CB began almost two decades ago - but whatever 
your decision, we'd like to suggest three common -sense rules to 
guide you. 

SPEND TIME BEFORE YOU SPEND MONEY 
Make your own survey. Ask questions and listen to sets in actual use. 
You'll find most CBers use Browning as their CB performance yardstick. 

MATCH YOUR DOLLARS TO YOUR ENTHUSIASM 
Browning mobiles range from $150 to over $400 - its world famous 
Golden Eagle base station is $895. Whatever the dollars involved, 
however, only you know what you want in CB features (i.e., single 
sideband, digital readout, base station power, etc.) and it is this that 
you should buy - no more, no less! 

PURCHASE YOUR SET FROM A CITIZENS BAND SPECIALTY STORE 
The electronic expertise of your local Citizens Band specialty store 
can help guide you to the right initial purchase and installation 
advice, and help keep your set working in top shape after the sale. 

Let your CB specialty store show you Browning's entire line of products - there's one just right for you! 

Lrowni r 
bringing people together 

browning laboratories. incorporated. laconic, new hampshire 03246 

area the current. Typical current densi- 
ties are four amperes per square meter 
of panel! 

You can easily build a 100 -watt cell. 

Simply take an ordinary metal cookie 
sheet, cover it uniformly with a 1- centi- 
meter thick layer of beach sand, cover 
that with a piece of screening for the 
front collector, add a protective glass 
cover, and clamp everything together 
with large rubber bands, bungee cords, 
or something similar. 

To do your final chemical refinement, 
carefully remove the glass cover and 
spray the sand with two liters of 3,7 
Dimethylpentadecon -2 -ol Propionate 
(available from larger organic chemical 
supply houses). An ordinary window 
cleaner bottle makes a handy spray 
source. Reaction time is four hours. 
Since the reaction is photoisentropic, it 

should be done under magenta safe - 
light, such as that from a Portal Indus- 
tries JJ -668 source. 

The front terminal is positive and the 
greatest output will be obtained when 
the panel is pointed due south at an ele- 
vation of your latitude plus ten degrees. 
A group of panels can, of course, be 
wired in parallel for indepeident, on -site 
power. 

INTERFACING COMPUTERS 

Q. What is a MacDonald computer in- 
terface? 

A. Dr. Jerome F. MacDonald is the sen- 
ior member of a design team that has 
long been working in the Dairy Science 
Division of the U.S. Department of 
Agriculture. They have cone up with a 
communications input /output (I /O) and 
interchange code for computers, termi- 
nals, and real -world inputs. The coding 
is simple, effective, and easy to use. It's 
spreading rapidly to other government 
agencies and now is becoming an in- 
dustry-wide standard. In fact, the code 
already has an Electronic Industries 
Evaluationary (FIE) status. Thus, the old 
MacDonald farm interface is now an EIE 
I /O. 

DE- HEXING CIRCUITS 

Q. After seeing a not -so- recent hor- 
ror movie, my kid brother claims he is 
possessed by demons. Is there any 
electronic cure I can try? 

A. Your brother's cure is simple. Virtual- 
ly any hex inverter will work. Try the 
7404 (TTL), the MC789 (RTL), or the 
4049 (CMOS). 
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Product 
Test Reports 

TENNELEC MODEL MPC -1 MEMORYSCAN MONITOR RECEIVER 
Microprocessor- controlled scanner expands operating functions. 

HE Tennelec Model MPC -1 

ryscan" 16- channel receiver can 
search the entire uhf, vhf -low, and vhf - 
high bands to detect active frequencies 
and store them in a random -access 
memory. These frequencies can later be 
recalled automatically or manually by 
pressing a button. The heart of the sys- 
tem is a microprocessor, which provides 
control of frequencies through a phase - 
locked -loop frequency synthesizer that 
eliminates the need for channel crystals. 
The monitor provides frequency cover- 
age of the Public Service bands in 5 -kHz 
increments over the ranges of 31.180 to 
51.655 MHz on low vhf, 151.180 to 
171.655 MHz on high vhf, and 451.180 
to 471.655 MHz on uhf. 

The monitor receiver differs from oth- 
er digitally synthesized scanners. 
Whereas others require use of a code 
book to set up new frequencies, here 
frequencies for each channel are set by 
a keyboard. Both channel selected and 
frequency are indicated by a LED 
numerical display. 

A special provision built into the re- 
ceiver is a "search" feature that automa- 
tically scans a spectrum to locate and 
identify the frequencies of signals at any 
given time anywhere within a given 

Correction. In the description of the Bal - 
lantine 1010A Oscilloscope (March, p 
101), the input sensitivity was incorrectly 
given as 20 mV /cm. It should have been 2 
mV /cm. 

range. It is not necessary, therefore, to 
know in advance what frequencies are 
active in your reception area. The fre- 
quencies that have been searched out 
can then immediately be stored in the 
RAM for subsequent use. 

The receiver features: squelch, vol- 
ume control, manual /automatic scan, 
10- channel /second scan rate, channel 
bypass, plug -in whip antenna, built -in 
loudspeaker, and 117 -volt, 60 -Hz ac 
power supply. There is no scan delay or 
priority channel. 

Separate front ends are provided for 
each range. The front ends are automa- 
tically selected according to the pro- 
grammed frequency. The inputs are 
matched for optimum performance with 
the 18" (45.7 -cm) whip antenna supplied 
with the scanner. Selectivity is obtained 
by filtering at a 10.7 -MHz i -f. 

Heterodyning signals are obtained 
from the digital synthesizer, which em- 
ploys the PLL. The microprocessor that 
controls the synthesizer operates as a 
computer that calculates the code for 
the frequency and stores this code in the 
RAM and sets up the numerical chan- 
nel /frequency display and initiates other 
functions. 

The receiver measures 103 /a "W x 
93/.4"D x 41/2"H (27.3 x 24.8 x 11.4 cm). 
$399.95. 

Test Results. The receiver's sensitiv- 
ity for a 10 -dB (S + N) /N ratio with a 
3000 -Hz deviation at 400 Hz is rated at 
0.5 µV over the ranges of 33.100 to 

45.000, 151.180 to 163.000, and 453 to 
460 MHz. Somewhat lower sensitivity 
can be expected toward the ends of the 
normal ranges. With respect to the uhf 
range, full sensitivity is specified to be 
obtainable over any 7 -MHz segment of 
the band when the associated r -f circuits 
are tuned as indicated in separately ob- 
tained service instructions. 

The input impedance was found to be 
quite reactive and the manufacturer's 
method of measurement under this con- 
dition was not known (probably being 
based on the characteristics of the whip 
antenna). 

Our measurements were based on a 

50 -ohm source and indicated sensitivi- 
ties in the range of 0.5 to 1 p.V. In addi- 
tion, on- the -air tests with weak or distant 
signals provided just as good reception 
as that obtained with other scanners of a 
known sensitivity of 0.5 p.V. 

Slight asymmetry in selectivity was 
evident by an adjacent -signal rejection 
of 40 to 45 dB (at ±15 kHz), depending 
on which side of the desired frequency 
the signal was present. 

Maximum squelch threshold sensitiv- 
ity also was 0.5 to 1 p.V. There is no ex- 
ternal- speaker jack to allow use of a re- 
sistive test load, so our audio output 
measurement was made across the 
speaker terminals located within a 

shielded enclosure. Assuming the 
speaker to have an 8 -ohm impedance, 
we measured 1.5 watts of power at 5% 
THD at 1000 Hz at start of limiting. 

User Comment. The frequencies are 
set up by selecting the channel with a 
MANUAL pushbutton until the LED's dis- 
play the desired channel. (Channel 
numbers start at 00 and go progressive- 
ly up to 15.) You then press a CLEAR but- 
ton that extinguishes all but a decimal 
point in the numeric display. The fre- 
quency is then programmed by depress- 
ing the numeric buttons in proper se- 
quence, at which time the LED's indicate 
the selected numerals (as with a cal- 
culator) until the complete frequency is 
displayed. Storing the information in the 
memory is accomplished by depressing 
an ENTER FREQUENCY button. After the 
frequencies are set up, manual or auto- 
matic scanning can be chosen with ap- 
propriate buttons. 

The channel and the frequency are al- 
ternately displayed, each for about one 
second at a time. Channels are by- 
passed by operating a CHANGE LOCKOUT 
button when the undesired channel is 
displayed. The display also shows a 0 or 
a 1, indicating if the channel is out -of or 
in operation. 
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The better the training 
$endfor you'll the better 
Al 

úcap 

?er 
trated 

guide / COMPU- TRAINER 

IN- CIRCUIT TRANSISTOR TESTER 

TROUBLESHOOTER 
VOM 

SOLID -STATE 
OSCILLOSCOPE 

ALL NEW 
NTS /Heath 
GR -2001 
DIGITAL 
SOLI: -STATE 
COLOR TV 
315 sq. in. 
PICTURE 

Simulated TV Reception) 
ELECTRO -LAB 

As an NTS student you'll acquire the know -how 
that comes with first -hand training on NTS profes- 
sional equipment. Equipment you'll build and keep. 
Ourcourses include equipment like the NTS /Heath 
GR -2001 computerized color TV (25" diagonal) 
with varactor diode tuning and digital read -out 
channel selection; (optional programming capa- 
bility and digital clock avail.). 

Also pictured above are other units - 5" solid state 
oscilloscope, vector monitor scope, solid -state ster- 
eo AM -FM receiver with twin speakers, digital multi - 
meter, and more. It's the kind of better equipment 
that gets ycu better equipped for the electronics 
industry. 

This electronic gear is not only designed for train - 
ing; it's field -type - like you'll meet on the job, or 
when you're making service calls. And with NTS 
easy -to -read, profusely illustrated lessons you learn 
the theory behind these tools of the trade. 

Choose from 12 NTS courses covering a wide range 
of fields in electronics, each complete with equip- 
ment, lessons, and manuals to make your training 
more practical and interesting. 

Compare our training; compare our lower tuition. 
We employ no salesmen, pay no commissions. You 
receive all home -study information by mail only. 
All Kits, lessons, and experiments are described in 
full color. Most liberal refund policy and cancella- 
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and the equipment 
be equipped. 

HIGH FIDELITY 
SPEAKERS 

SOLID -STATE STEREO 
AM /FM /MLLTIPLEX 

RECEIVER 

COLOR BAR /DOT 
GENERATOR 

TUBE & TRANSISTOR TESTER 
FET -VOM 

AM /FM /SW PORTABLE 
SOLID -STATE RECEIVER 

w 

VECTOR MONITOR 
SCOPE 

o o . . o 
0 0 

r 

5" OSCILLOSCOPE DIGITAL \ N 
MULTIMETER SOLID -STATE 2 -METER FM SOLID -STATE 

TRANSCEIVER & POWER SUPPLY POCKET RADIO 

SIGNAL 
GENERATOR 

tion privileges spelled out. Make your own corn- T mil parisons, your own decision. Mail card today, or NATIONAL TECHNICAL SCHOOLS De ?t 205 047 Mil 
clip coupon if card is missing. 

4000 South Figueroa St., Los Angeles, Calif. 90037 l Please send FREE Color Catalog and Sample Lesson. 
NO OBLIGATION. NO SALESMAN WILL CALL. 

NO OBLIGATION. NO SALESMAN WILL CALL 
Color TV Servicing Electronics Technology 
B & W TV and Radio Servicing El Computer Electronics 
Electronic Communications r Basic Electronics 
FCC License Course Audio Electronics Servicing 

1 NAME 

APPROVED FOR VETERAN TRAINING 
Get facts on new 2 -year extension 

AGE 

NATIONAL TECI1N L SCHOOLS 1 
ADDRESS APT 

CITY_ STATE 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home- St;Jdy Schools 
4000 So. Figueroa St., Los Angeles, Calif. 90037 

APRIL 1977 

1 
Please fill in Zip Code for fast service 

Check if interested in G.I. Bill information. 
Check if interested ONLY in classroom training in Los Angeles. 1`-aß- --- - -1111111 

1 

1 

1 

1 
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Four other buttons are provided for 
the SEARCH operations. A search in 5- 

kHz increments over only a 1.2 -MHz 
spread can be obtained, starting at the 
lowest frequency for which the channel 
used has been set up for this purpose. 
Other similar segments can be searched 
by reprogramming the starting frequen- 
cy. When a signal has been located, 
searching stops to enable monitoring of 
the signal. When the signal ceases, the 
search continues. 

The memories must constantly re- 
ceive power to retain the stored informa- 
tion. Any interruption of power causes a 

loss of the stored data. There is no back- 
up battery or other means to prevent this 
in the event of a power failure. However, 
as long as the power cord is plugged 

into a live a -c outlet, power is still applied 
to the memories even when the receiv- 
er's ON /OFF switch is set to OFF. Any 
time the power plug is removed or due to 
other power -line interruptions, the scan- 
ner must be reprogrammed. 

The input power drain for the memo- 
ries alone is about 35 watts. Full opera- 
tion requires 50 watts (continuous). 

The selectivity and FM modulation ac- 
ceptance result in a 5 -kHz resolution. 
Signals 5 kHz from the programmed fre- 
quency can, therefore, be copied. 
Strong signals 10 kHz away can often 
be heard after a fashion. 

We discovered some unwanted re- 
sponses on the high vhf band from sig- 
nals about 7 kHz below the desired fre- 
quency. Similar situations also have 

been noted with other scanners using di- 
gital frequency synthesis.) For example, 
while listening to the weather broadcast 
on 162.55 MHz, we picked up our local 
police transmissions on 155.415 MHz. 
However, such a coincidence is seldom 
likely to occur. 

In other respects the scanner per- 
formed excellently, providing good audio 
quality. The SEARCH feature is handy for 
eliminating the need for a directory to 
find the frequencies of services receiv- 
able in your area. Operation is simple af- 
ter one becomes accustomed to the 
method of setting up the frequencies 
and modes. Clearly, the MCP -1 is 

among those scanners in the forefront of 
the technology. 

CIRCLE NO. 103 ON FREE INFORMATION CARD 

TELCO CHANNEL GUARD MODEL XL -1000 TVI FILTER 
Adjustable filter with up to 100 dB attenuation above 40 MHz. 

ELEVISION interference (common- 
ly abbreviated TVI) caused by a CB 

transmitter can often be eliminated by a 

low -pass filter installed between trans- 
mitter and antenna. Such a TVI filter per- 
mits transmission of signal frequencies 
below about 40 MHz (allowing the CB 
channels to pass) while attenuating the 
higher frequencies that fall within the TV 
channel range. Hence, harmonics of the 
f.jndamental CB frequency of the spuri- 
ous signals that might affect certain TV 
channels can be sufficiently held down 
to eliminate TVI. 

There are, of course, a number of TVI 
filters on the market, most of which pro- 
vide 40 to 50 dB of attenuation at fre- 
quencies higher than 40 MHz or so. The 
Telco Model XL -1000 TVI filter, on the 
other hand, is designed to provide at- 

tenuation up to 100 dB. User -adjustable 
circuits can be precisely set for max- 
imum spurious -signal attenuation at 

several specific TV channel frequencies. 
Although harmonically related CB TVI 

is likely to affect mostly TV channels 2, 

5, 6, and 9, the filter is also suitable for 
amateur radio transmitters that might in- 

84 

terfere with other TV channels. There- 
fore, the TVI filter is designed to handle 
up to 1000 watts of r -f power for amateur 
radio use. 

The retail price of the Model XL -1000 
NI filter is $34.95. 

General Details. The filter is sealed 
in a metal box, which precluded our be- 
ing able to look inside to determine what 
type of circuitry it employs. 

There are five controls on the filter's 
case. Two are used for setting up the re- 
flected SWR and two others for "notch- 
ing" (maximizing) attenuation on TV 
channels 2, 3, 4 and 4, 5, 6. The fifth 
control is for TV channels 7 through 13. 

This last control also affects the SWR in- 

dication. 
An SWR indicator is required at the 

output of the transmitter for properly per- 
forming the filter adjustments. The SWR 
meter can be an external instrument, or 
it can be built into the transceiver itself. 
Adjustments are first made for the low- 
est obtainable SWR indication with the 
filter installed between the SWR meter 
and a 50 -ohm nonreactive dummy load. 

Then, the antenna line is substituted for 
the dummy load and the filter is again 
adjusted for a minimum SWR indication. 
Finally, the channel- notching controls 
are tuned for maximum TVI reduction 
while maintaining an acceptable SWR 
ratio (usually less than 1.5:1) as you 
view the affected TV channel. Adjust- 
ment of the SWR controls may be nec- 
essary to provide a suitable compromise 
between minimum SWR and best TV re- 
ception without interference. 

Test Results. We adjusted the filter 
for a reflected SWR indication of less 
than 1.1:1, using dummy loads (equiva- 
lent to an SWR of 1:1 and 2:1). We mea- 
sured the maximum possible filter at- 

tenuation in the 54 -to- 54.8 -MHz band. 
This is the second harmonic range of the 
CB channel signals that fall within the 
TV channel -2 band, which is usually the 
most often affected TV channel. Our 
measurement yielded a 95 -dB attenua- 
tion figure for the second harmonic. 

The output of a signal generator tuned 
to TV channel 2 was then applied direct- 
ly to the TV receiver we used during our 
tests. The signal level was adjusted for 
an output level of 100,000 µV, which s 

the equivalent of a 17 -dB greater level 
than the FCC's minimum spurious re- 

quirement at the output of the transmit- 
ter for type acceptance. This, of course, 
completely obliterated the TV picture. 
Then, after installing the previously ad- 

justed TVI filter, we obtained clear TV 
reception. We also checked TV chan- 
nels 5 and 6 with similar results. 

User Comment. One of the advan- 
tages of this TVI filter is that it has ad- 
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justments for providing the lowest SWR 
as "seen" by the transmitter for best 
matching and maximum transfer of pow- 
er to the transmission line. The filter, 
therefore, doubles as a so- called "an- 
tenna matcher," even if it is not needed 
for reducing TVI. 

There were several combinations of 
adjustments that resulted in a low SWR 
with minimum TVI. Some power loss is 

usually experienced whenever a filter is 

placed between transmitter and trans- 
mission line. But with the Model 
XL -1000, when 4 watts of CB power was 
applied to the input of the filter, a loss of 
0.1 to 0.5 watt resulted, depending on 
the particular tuning combination and 
The initial SWR before the filter was in- 
stalled. This amount of loss is insignifi- 
cant and is outweighed by the advan- 

tages gained by the use of the filter. 
With the aid of a sweep generator and 

an oscilloscope to produce a visual dis- 
play of the filter's characteristics, we ob- 
served that the steepness of the 
high- frequency cutoff slope varied ac- 
cording to the combinations of control 
settings we used. In some cases, sig- 
nals somewhat beyond 40 MHz were at- 
tenuated by only 10 to 20 dB. Optimum 
adjustment of the controls, therefore, 
can often be slightly critical. 

It should be borne in mind that a low - 
pass filter at the output of the transmitter 
can minimize or eliminate TVI that is 

produced by spurious emissions trans- 
mitted only through the antenna system. 
It will not eliminate TVI that results from 
direct radiation through the transceiver's 
case, power, or microphone cables, 
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where the fundamental signal is strong 
enough to overload the TV receiver. 
This causes spurious signals to be gen- 
erated within the TV receiver itself. 

One of the common causes of WI is 
the transmission of spurious signals via 
the antenna system. From our test re- 
sults, it is obvious that the Model 
XL -1000 TVI filter should clean up most 
cases of objectionable TVI. 

Note that the adjustments for mini- 
mum SWR do not change the actual 
SWR along the transmission line that 
may be due to a mismatch at the anten- 
na and may also cause other losses. 
The adjustments of the TVI filter simply 
make the reflected input impedance of a 
line mismatched at the antenna appear 
like a low SWR to provide the best pow- 
er transfer to the line. 

SHURE MODEL 526T COMMUNICATION MICROPHONE 
Amplified base- station mike has gain control and VOX control provision. 

or HE Shure Model 526T transistor- 
ized table microphone is designed 

for CB and amateur radio base -station 
applications. The base of the mike con- 
tains a one -transistor amplifier that is 

powered by a standard 9 -volt battery. A 
flat push -to -talk switch plate covers the 
full width of the front of the base. A knob - 
operated control is provided for adjust- 
ing the output level of the mike over an 
approximate 20:1, or 26 -dB, range. Al- 
though the microphone element is open 
only in the front, where it is protected by 
a mesh screen, it is essentially omnidi- 
rectional. 

The combined frequency response of 
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microphone cartridge and built -in pre- 
amplifier is roughly 200 to 6000 Hz. The 
response is broadly peaked in the range 
between 2000 and 5000 Hz. With an 
output impedance of 5000 ohms, the 
mike is designed to operate into load 
impedances of 1000 ohms or greater. 

The base of the microphone mea- 
sures roughly 57/8"D x 41/4'W (15 x 11 

cm). Atop the upright supporting col- 
umn, the slightly upward -tilted micro- 
phone stands about 10" (25.4 cm) above 
the table. The mike weighs approxi- 
mately 2 lb (920 g). Retail price is 

$42.00. 

General Description. The push -to- 
talk switch is spring loaded to automati- 
cally shut off the mike when released. 
However, by pulling the switch plate for- 
ward, the mike can be locked in the on 
position. (The amplifier draws current 
only when the mike is on.) 

The nondetachable 7' (2.1 -m) cable 
that comes attached to the mike has 
three conductors and a shield. Two of 
the conductors are used for operating 
the transmitter's relay control circuits. 
The mike can also be used with VOX - 
equipped transmitters. A slide switch lo- 
cated under the base of the mike, with 
positions labelled vox and NORMAL, 
must be set to vox, which disables the 
push -to -talk transmitting control line. At 
the same time, the control plate of the 

push -to -talk switch must be locked in the 
on position to energize the transistor 
preamplifier. For non -vox transmitters, 
the switch must be left in the NORMAL 

position. 
The mike is designed to be compat- 

ible with the high r -f fields that surround 
a powerful ham transmitter. It is also 
shielded against hum pickup. Its shaped 
frequency response gives high intelligi- 
bility under difficult transmission and re- 
ception conditions. All nonmetallic por- 
tions of the base and pedestal column 
are made of high- impact plastic. 

Laboratory Measurements. The 
microphone's response was measured 
by placing it in front of a loudspeaker 
and recording its output on a graphic re- 
sponse plotter. During the test, the 
speaker was driven with a sine -wave 
signal that was swept from 20 to 20,000 
Hz. A calibrated laboratory standard mi- 
crophone, placed as close as possible to 
the test mike, was used to make a sec- 
ond plot on the same chart. The differ- 
ences between the two were then replot- 
ted to provide the response of the Shure 
mike. (The reference mike's response 
was flat to within a fraction of a decibel 
over the operating range of the Shure 
mike.) 

The final response curve was very 
similar to that illustrated in the instruc- 
tion sheet that accompanied the Shure 
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flitlnfosh CATALOG 
and FM DIRECTORY 

Get all the newest and latest information on the new McIntosh Sol- 
id State equipment in the McIntosh catalog. In addition you will 
receive an FM station directory that covers all of North America. 

FM /FM STEREO 

SEND 

TODAY! 

MX 113 
AM TUNER AND PREAMPLIFIER 

McIntosh Labora:ory, Inc. 
East Side Station P.O. Box 96 
Binghamton, N.Y. 13904 
Dept. PE 

NAME I 

ADDRESS 

CITY STATE ZIP 
J 

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

CIRCLE NO 34 ON FREE INFORMATION CARD 

BUILD THE LIFESCREEN, 
BIG SCREEN COLOR TELEVISION 

FITS WITH ANY DECOR - YOU CAN 

CHOOSE ANY TYPE WOOD OR FORMICA 

THAT MATCHES YOUR FURNITURE 

FACTS 
1. The special LIFESCREEN ler.s and front 

surface mirror supplied by E xtron are the 
same type used by major big screen tele- 
vision manufacturers (Sony, Montt, etc.). 
THESE PROFESSIONAL COMPONENTS 
SHOULD NOT BE CONFUSED WITH THE 
CHEAP PLASTIC MAGNIFYING IMI- 
TATIONS NOW FLOODING THE MAR- 
KET BECAUSE OF THE POPULARITY 
OF BIG SCREEN TELEVISION. 

2. Kodak Ektalite screen (recommended be- 

cause it is 16 TIMES BRIGHTER than e 

flat matte surface and 6 TIMES BRIGHTER 
than most flat beaded movie screens) is the 
same used by major big screen television 
manufacturers. The Ektalite screen is made 
of a special treated sheeting 'aminated to 
a spherically curved "shell" frame. The 
Ektalite screen dramatically out -performs 
all other types of screens by reflecting all 

its incident light back to the viewer instead 
of absorbing it. Its parabolic shape rejects 
extraneous light. thereby concentrating 
a highly efficient and directionally selective 
television image that is exceptionally sharp 
and colorful. 

3. Can be used with or without remote control 
television because the control panel is faced 
toward you like any conventional televison 

4. This system will reproduce whatever signals 
it receives. We therefore do not recommend 
it in poor reception areas. The distortion 
would be enlarged. 
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THE CREATION OF BIG SCREEN TELEVISION 
OFFERS 

A NEW DIMENSION IN TELEVISION VIEWING 

Spornny bent, .irr An Experience As Exciting 

+ As Being There! 

+ Movies Are Seen The Way They Were Meant To 

Be Seen! 

Pony And Other Video Garnes Are More Exciting 

Than Leer! 

Can Be used With Video Tope Playback Equip 
meat! 

NO ELECTRONIC SKILLS REQUIRED 

The LIFESCREEN@ TV was designed for the Do -It- Yourself enthusiast 

who wishes to have the enjoyment and excitement of a professional 

Big Screen TV but refuses to pay the 51500 to S4000 and higher prices 

that most major manufacturers charge for this lonory. 

HOW TO ORDER COMPONENTS 
The LIFESCREEN© Lens and Front Surface 

mirror can be ordered from Extron. 
The Kodak Ektalite Screen can be purchased from 

a local Kodak retailer for about $100. 
The Sharp 13"' Model 13A21 Color TV can be pur 

char -rd from a local Sharp retailer for about S300. 
Extron can supply you with the screen or the 

television for the prices quoted above. 

HOW THE LIFESCREEN 

PROJECTION SYSTEM WORKS 

an/1 hr Jia,ray,_.,i hi',a -u u, nrir is o krl! This srsrern whet, built according to 
, , -, ,J .i th.. non Tl"s un Mr market today. 

If Ya.i now own a portable color TV that has a bright, 
color pure picture, IT MAY BE ACCEPTABLE with 
mino alterations. DETAILS W/TH PLANS. 

START BY ORDERING YOUR PLANS TODAY! 

2 Extron LIFESCREEN' Projection System 8831 Sunset Blvd. 

Please Rush Me one complete set of LIFESCREEN 
w Hollywood, Calla 900E R 

Plans @ 59.00 

Please also send me the items checked bellow: 

LIFESCREEN.. Lens @ S150.00 TOTAL 5 

LIFESCREEN, Front Surface Mirror @S20.00 Enclosed 

All prices F. O. B. Factory Charge to my credit card 

Name Card Name 

Adaress - Card Number 

City _ - Expiration Date 

State Z'P 

CIRCLE NO 58 ON FREE INFORMATION CARD 

mike. It was within ±1 dB from 300 to 
1200 Hz, rising to a maximum of about 
--11 dB at 3000 Hz and dropping rapidly 
beyond 5000 Hz. The low- frequency re- 
sponse dropped at a rate of about 18 

dB /octave below 300 Hz. 
The average output voltage of the mi- 

crophone under close- talking conditions 
was about 10 mV with the level control 
set to minimum. It was about 200 mV 
when the control was advanced to max- 
imum. The response of tie mike was 
omnidirectional, with no significant 
change in quality or output level for any 
direction. 

User Comment. We made a tape re- 
cording of the output of the mike and lis- 
tened to the playback to judge its overall 
sound quality. It was surprisingly natu- 
ral, even on a wide -range recording, ex- 
hibiting some crispness due to the 
3000 -Hz peak. 

To judge the effectiveness of the mike 
in communication situations, we used it 

with a 1 -kW amateur SSB station, corn- 
paring it with our regular station mike, a 

wide -range cardioid designed for PA 
and recording applications. Comments 
from stations we worked generally fa- 
vored the Shure mike, cling its clarity 
and "punch compared to the somewhat 
bland sound of the other mike. The Mod- 
el 526T mike is very sensi:ive. Even with 
its gain control set to minimum, we were 
able to place it on the desk and talk from 
a distance of 1' to 2' (30.5 to 61 cm) 
without loss of effectiveness. 

We had been concerned about the 
possibility of r -f pickup causing difficul- 
ties with the built -in preamplifier, but we 
encountered no such problems. Need- 
less to say, such problems would be 
highly unlikely to emerge with the lower 
power of CB transmitters. The omnidi- 
rectional response of the mike caused is 

to pick up some room reverberation and 
the sound of the cooling fan on our linear 
amplifier, but not to any objectionable 
degree. The ability of our regular mike's 
cardioid pattern to reject unwanted 
sounds is a point in its favor, but not ev- 
eryone would operate the Shure mike in 

close proximity to a fairly noisy fan. 
Since the internal frequency response 

of our SSB transmitter is limited to about 
2600 Hz, which is somewhat below the 
peak of the mike's response, we were 
probably not obtaining the full benefit of 
the mike's shaped characteristic. In CB 
service, we would expect the mike to be 
an outstanding performer, just as we 
consider it to be a strong adjunct to any 
amateur station. 

CIRCLE NO. 105 ON FREE INFORMATION CARD 
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DIGI -KEY CORPORATION 
Quality Electronic Components 

Double -Digit Discounts 
Save You Even More 

NATIONAL SEMICONDUCTOR CLOCK MODULES 

MA1010A 12 Hour (AM -PM) Version $13.00 
MA1010C 24 Hour Version $13.00 

High LED Digits 
str 

"Assembled and tested. The It l ether parts are on the hark of 
these comport modules." 

MA1002A 12 Hour (AM -PM) Version $10.50 
MA1002C 24 Hour Version $10.50 

0.5Eí 
High LED Digits 

5, 

Actual Size 

Special transformer and 6 switches, 
when ordered with module add $3.45. 

Hobby -Wrap -30 $5.95 
ip W.aps and U..rops 30 ga..ire on standard wire wrapping pins 

STRIP UNWRAP 

SOO 
Actual Size 

Special transformer and 6 switches 
when ordered with module add $3.45 

,. MA 1002 & MA 1010 Series 
Electronic Clock Modules 

The MA1002 8 MA1010 Series Electronic Clock Modules 
are assembled and pretested modules which combine a 

monolithic MD5431 integrated clock circuit, 0-digit LED 

display, power supply and other associated discrete con, 
ponenrs on a single printed circuit board to form a complete 
electronic clock movement. The user need odd only a trans- 
former and switches to construct a digital clock for applico- 
tian in clock -rodios, alarm nstrument panel clocks. Time- 
keeping may be from 50 or 

or 

60 Hz inputs and 12 or 24 hour 
display formats may be chosen. Direct LED drive elimiwtes 
RF interference. Time setting is made easy through use of 
"Fast" and "Slow" scanning controls. 

The MA1002A and MA1010A have a 12 hour display with an 

AM and PM indicator. The MA1002C and MA1010C hove o 

24 hour display. 

Features include alarm "aí' and "PM" indicators, "sleep" 
and "snooze" timers and variable brightness control copa- 

bility. The modules are extremely compact, the MA1002 
measuring 1.375" by 3.05 ", the MA1010 measuring 1.75" 
by 3.75 ". This small site is achieved by bonding the I.C. 

to the hack of the circuit board. 

It is highly recommended that the transformer be obtained 
with the clock module as it is a special dual secondary 
type not otherwise readily available. 

Double Digit Discounts Save You Even More! 
ACE201 -K 
$24.95 
1,032 SOLDERLESS PLUG -IN TIE POINTS 
CAPACITY: UP TO 12 14-PIN DIP's 
TWO 5 -way binding posts j. 
Size: 4-9/16" by 7" 
Kit form 

ENTIRE ROCKWELL CALCULATOR LINE 
ON DISCOUNT IN OUR LATEST CATALOG 

k 

SLIDE SWITCHES 
Segle Pole Single Throw 

15 1.20/10 10.00 /C 

Double Pole Double Throw 

.23 2.00/10 19.00/C 

0 

INTEGRATED CIRCUITS - TTL, CMOS, LINEAR & MOS 

740) .21 7476 .32 74181 2.15 4012 .23 4520 1.14 
7401 .21 7480 .70 74182 .79 4013 .40 4527 1.68 
7402 .21 7482 .70 74184 2.19 4014 .96 4528 .88 
7403 .21 7483 .70 74185 2.19 4015 .96 4585 1.23 
7404 .21 7485 .89 74188 3.50 4016 .40 2102-1 1.99 
740S .21 7486 .28 74189 3.50 4017 1.05 80804 24.95 
7406 .25 7489 2.19 74190 1.23 4018 1.05 CA3046 .75 
7407 .25 7490 .44 74191 1.23 4019 .23 LM211151 1.25 
7404 .21 7491 .70 74192 .88 4020 1.14 LM309K 1.80 
7409 .21 7492 .44 74193 28 4021 1.14 LM324A 1.28 
7410 .21 7493 .44 74194 .88 4022 .96 LM340T-5 1.25 
7411 21 7494 .70 74195 .88 4023 .23 L6134014 1.25 
7412 .21 7495 .70 74196 .88 4024 .84 LA1340T41 1.25 
7413 .25 7496 .70 74197 .88 4025 .23 1003407-12 1.25 
7414 .89 74100 1.28 74198 1.49 4026 1.68 114340T-15 1.25 
7416 .25 74107 .30 74199 1.49 4027 .40 LM340T-18 1.25 
7417 .25 74109 .33 74251 1.09 4028 .89 LM340T-24 1.25 
7421 .21 74121 .35 74279 .55 4029 1.14 1114390051 .88 
7421 .25 74122 .44 74365 .67 4030 23 1M39092 .69 
742.3 .35 74123 .61 74366 .67 4033 1.51 MC14565 1.00 
7425 .35 74125 .d0 74367 .67 4034 3.50 MC14585 .53 
7426 .25 74126 .40 74368 .67 4035 1.14 MC3302P 1.15 
7427 .33 74132 .70 8093 .40 4040 1.14 NE536T 3.24 
7428 .28 74141 .88 8094 .40 4041 .79 NE5401 2.04 
7430 .21 74145 .70 9095 .67 4042 .79 505555 .48 
7432 .25 74147 1.63- 8096 .67 4043 .70 NE5564 .88 
7433 .30 74148 1.30 8097 .67 4044 .70 NE5608 3.83 
7437 .25 74150 1.16 8098 .67 4046 1.86 NE5618 3.83 
7434 .25 74151 .70 75150 1.16 4049 .40 NE56213 3.83 
7440 .21 74153 .65 75450 .88 4050 .40 NE5654 1.25 
7442 .53 74154 1.03 75451 .61 4051 1.26 8E5669 1.28 
7443 .63 74155 .70 75452 .61 4052 1.26 8615675 1.36 
7445 .70 74156 .70 75453 .61 4053 1.26 64709CV .44 
7446 .70 74157 .70 75454 .61 4060 1.58 u4710CA .44 
7447 .70 74160 .88 75491 .81 4066 .79 u471106 .53 
7448 .70 74161 .88 75492 24 4071 .23 uA723CA .60 
7456 .21 74162 .88 75493 1.09 4072 .23 uA733CA .75 
7451 .21 74163 .88 75494 1.19 4073 .23 u4741N .44 
7453 .21 74164 .96 82525 2.19 4075 .23 uA747CA .70 
7454 .21 74165 1.15 4000 .23 4081 .23 uA748CV .49 
7459 .21 74166 1.26 4001 .23 4082 .23 u47805CU 1.25 
7460 .21 74170 2.64 4002 .23 4502 .79 u47806N 1.25 
7470 .30 74173 1.42 4006 1.23 4510 1.14 u47808CU 1.25 
7472 .30 74174 .98 4007 .23 4511 1.05 447812N 1.25 
7473 .30 74175 .93 4008 .79 4514 2.80 uA7815CU 1.25 
7474 .30 74176 .79 4009 .44 4515 2.80 u47818CU 1.25 
7475 .49 74177 .79 4010 .44 4516 1.23 u47824CU 1.25 

74180 .70 4011 .23 4518 1.14 

SILICON TRANSISTORS 
MP5918, MP5930, MPS2222A, MPS23694, MP52712, MP52907A, MPS3392, 
MP53393, MP53394, MP53395, MPS3563. MP53565. MPS3638, MP53638A, 
M99/3640, 96153641, MP53643, 881'53645, MP53646, 2143904, 2843906, 224124, 
2514126, 2514401, 224403, 224410, PN4888, 2845087, 225089, PN5129, PN5133, 
PN5134, 1725137, P545138, P25139. 225210, PN5964 . ... 16, 81.55110, 813.60/100 
of same part no. 

MPI'102 36 530.60/C 2845457 .48 $41.00/C MPSA13 .28 524.00/C 223055 .99 
$8500 C 
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Nover -wrar 
Model 8630 

BATTERY HOLDERS 
1 -AA ... 26c 
2 -AA ... 42c 
1 -C .... 35c 
2 -C .... 42c 
1 -D .... 35c 
2 -D .... 42c 

PERF BOARD 
0.1" spacing between hola 

51.71 
54.25 

TERMINALS 
for above pert board 

51.50 /C 

LED LAMPS 
N5L5053 T -1 % .18 815 /C 
84555056 T -1 4/4 .18 $15 /C 

LED DISPLAYS 
F2D357 CC 275" .. $1.35 
FND500 CC .500" .. $1.35 
FND 507 CA .500 .. $1.35 
F510800 CC .800" .. $2.50 
FND807 CA .800" .. $2.50 

DATA BOOKS 
WIRE WRAPPING WIRE IN BULK 

Red es Black 30 p. 1yee, 

100' $200 500' $8.50 1000' 515.00 

124001 
124002 
1N4003 
1514004 
1844005 
1N4006 
124007 
1844148 

SILICON DIODES 
.64/10 
.66/10 
.68/10 
.70/10 
.82/10 
.90/10 
.99/10 
.40/10 

5.50 /C 
5.60/C 
5.80 /C 
5.95/C 
7.05/C 
7.75/C 
8.60/C 
3.50 /C 

849/M 
$51 /M 
552/M 
$54 /M 
$63/M 
$69/M 
577/M 
529/M 

Double Digit Discounts 
Save You Even More! 

Ys WATT ZENER DIODES 
1N52268 3.3v 15 511/C 
18452278 3.6v .15 $11 /C 
12522883.9v.15f11/C 
184522913 4.3v .15 $11/C 
1252308 4.7v .15 $11/C 
12523113 5.1v.15511/C 
185232E 5.6v .15 $11/C 
1252338 6.0v .15 $11/C 
1252348 6.2v .15 $11/C 
1N5235V6.8v.15511/C 

1852368 7.5v .15 $11/C 
18452378 8.2v .15 511/C 
12523888.7v.15511/C 
12523913 9.1v .15 511/C 
1252408 10v .15 811/C 
1252418 110 .15 $11/C 
1252428 12v .15 $11/C 
1252438 13v .15 511/C 
1852448 14v.15 511/C 
1N52458 15v .15 $11/C 

DATA BOOKS 
TTL IC's 595 p..... 54.00 
Linear IC's 957 p. 55.00 
CMOS IC's 256 p. 
Transistors 288 p. $3.00 sew 5' 6.. www 
Memory IC's 592 53.00 w ; ter' ry P a "Only Quality famponen[s Sold?" 
Interface IC's 464 p. $4.00 DONT mean TO aHLY DISCOUNT scNEDUer 
Volt. Regs. 128 p. $3.00 
Linear Appl. 1 432 p. 54.00 
Linear Appl. 2 246 p. 53.00 
Audio 196 p. 53.00 

BISHOP GRAPHICS Printed Circuit Drafting 
Aids are now available from Dlgi -Key 

47/50V...08 
1/509....08 
2.2/509...08 
3.3/509...08 
4.7/359...08 
4.7/509...08 
10/165...08 
10/255 .. .08 
10/509 ...10 
22/169 ...08 
22/259 ...09 

RADIAL ELECTROLYTICS 

.65/10 

.65/10 

.65 /10 

.65/10 

.65/10 

.68/10 

.65/10 

.65/10 

.75/10 

.67/10 

.70/10 

22150V... 12 
100/6.39..09 
100 /10V.. 10 
100 /16V ..11 
100 /255.. 13 
100 /505.. 21 

220/10V, . 13 
220/160...15 
220/259.. 21 

220/500..29 
330/100..15 
330/169.. 21 

1.00/10 
.75/10 
.77/10 
.85/10 

1.10/10 
1.71/10 
1.08/10 
1.16/10 
1.71/10 
2.35/10 
1.16/10 
1.66/10 

330/25V .. 23 
470/108 .. 21 
470/165.. 23 
470/25V.. 29 
1000/10V . 24 
1000 /169 .29 
1000/255.42 
2200/109.42 
2200/169 . 54 
2200/259 . 58 
3300/169.89 

1.86/10 
1.71/10 
1.81/10 
2.35/10 
1.96/10 
2.35/10 
3.33/10 
3.33/10 
4.30/10 
4.67/10 
7.14/10 

AXIAL ELECTROLYTICS 
.47/10V .. 11 .90/10 33/250... 14 1.15/10 
1/30V ... 11 .90/10 33/500... 19 1.52/10 
3.3/355 .. 12 .95/10 47/169... 14 1.15/10 
3.3/505 .. 12 1.00 /10 47/250...17 1.30/10 
4.7/255 .. 11 .90/10 47/505... 21 1.17/10 
4.7/355 .. 12 .95/10 100/109.. 14 1.13/10 
4.7/505 .. 12 1.00 /10 100/169.. 17 1.30/10 
10/259... 12 1.00/10 100/259.. 20 1.55/10 
10 /50V... 14 1.15/10 100 /500.. 29 2.30/10 
22/161/... 12 1.00 /10 220/105.. 18 1.42/10 
22/255,.. 13 1.05/10 220/169.. 20 1.55/10 
22/501/... 17 1.32/10 220/25V.. 29 2.35/10 
33/165... 12 1.00/10 220/50V.. 40 3.23/10 

330/105.. 14 1.16/10 

WIRE -WRAPPING TOOL 

$5.95 
Wraps, Unwraps 8 
Strips 30 ga. Wire 

r/4 & /a WATT 5% 
CARBON FILM RESISTORS 

5c each le multiples of 5 per value 

$1.70 /100 s $12.00 /1000 of same value 

1 ohm thru 1.0 megohm 

330/165.. 29 2.35/10 
330/259.. 32 2.54/10 
470/160..32 2.55/10 
470/259.. 37 3.00/10 
1000/10V . 33 2.65/10 
1000 /16V .39 3.15/10 
1000/25V . 56 4.50/10 
2200/109. 50 3.96/10 
2200/169 .62 4.95/10 
2200/255 .79 6.36/10 
3300/165 .95 7.63/10 
4700/1651.09 8.70/10 
10000/109 1.15 9.19/10 

I.C. SOCKETS 
8 Pin Solder .17 1.60/10 
14 Pin Solder .20 1.90/10 
16 Pin Solder .22 2.10/10 
18 Pin Solder .29 2.75/10 
24 Pin Solder .38 3.60/10 
28 Pin Solder .45 4.25/10 
40 Pin Solder .63 6.00 /10 
8 Pin W -W .24 2.30/10 
14 Pin W -W .26 2.50/10 
16 Pin W -W .30 2.85/10 
18 Pin W -W .60 5.70/10 
24 Pin W -W .96 9.10/10 
28 Pin W -W 1.12 10.00 /10 
40 Pin W -W .92 8.75/10 

HARDWARE 
2 -56 1/4 Screw .99/C 7.20/M 
2 -56 1/2 Screw .99/C 7.65/M 
440 1/4 Screw 35/C 3.60/M 
4-40 1/2 Screw .60 /C 4.05/M 
6321 /4Screw .65/C 4.40/M 
6-32 
8-32 3/8 Screw 

.75/C 
0 /C 

4 
85 M 

8-32 5/8 Screw .99/C 7.00 /M 
2 -56 Hex Nut .55/C 260/M 
4-40 Hex Nut .55/C 3.75/M 
6-32 Hex Nut .60 /C 4.00 /M 
822 Hex Nut .60 /C 4.15/M 
No. 2 Lockwasher 25 /C 5.75/M 
No. 4 lockwosher .45/C 3.00 /M 
No. 6 Lackwasher .45/C 3.00 /M 
No. 8 Lackwasher .45/C 3.00 /M 

DOUBLEDIGIT DISCOUNT SCHEDULE 

aa_AwlW D_ M.N.eti. Newt 
S 00D42199 NET 5100.01515V9 less IS% 

5500.0.595 W Less 203 
325.99-39999 less Ios DECO COAup Less 25 

Than add the Standard Charge /New 

STANDARD SHIPPING /HANDLING CHARGE 

H year awd.diw road after dree.w Is Wye.. 
S 0D04 199.. dd S2.07 S 50.0.55. W - add s0 71 

S 5.00324.5 . odd 50.71 8100.5 8 up .. No CNrce 
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Amateur 
Radio 

ONE -WAVELENGTH LOOP ANTENNAS 
PERHAPS the most difficult decision 

to be made in setting up an amateur 
station is which antenna to use. Unlike 
ht receivers, transmitters, and transceiv- 
ers, antennas vary so much in appear- 
ance (and performance) that sometimes 
they're not recognizable as such. On 80 
and 40 Meters, the half -wave dipole is 

the most popular. But it is not always 
convenient or possible to install one. 
Furthermore, although the dipole is a 

dependable but not spectacular per- 
former, many competitive designs have 
been developed. 

One such antenna is the one - 
wavelength loop, examples of which are 
snown in the figure. It has found en- 
thusiastic acceptance among a small 
number of amateurs, but many are not 
familiar with its operating characteris- 
tics. Computer analyses indicate that 
the loop is superior to half -wave dipoles 
at any height so that its lowest points are 
no less than a few feet off the ground. 
Also, its dimensions are such that an 80- 
Meter loop will often fit in spaces that 
can't accommodate a dipole. 

Various Configurations. Predicta- 
bly, experimentation by amateurs has 
resulted in a number of variations on the 
loop theme. For example, the square or 
Quad loop at (A) can be fed at the center 
of one of its horizontal (point X) or verti- 
cal (point Y) sides. Horizontal feed re- 
sults in a horizontally polarized field and 
a radiation pattern similar to that of a 

half -wave dipole. Maximum radiation oc- 
curs broadside to the loop -the exact 
opposite of the pattern obtained with a 

"small" loop. Feeding the loop on its 

side produces a low- angle, vertically po- 
larized radiation pattern. This is good for 
DX chasing even when the loop is fairly 
close to the ground. The loop's nominal 
impedance is 60 ohms, and can there- 
fore be fed with 50 -ohm coaxial cable 
(either directly or through a 1:1 balun). 
The resulting SWR will be under 1.5:1. 

Rotating the Quad 90 degrees yields 
a Diamond loop, illustrated at (B). It may 
be fed at the bottom (point X) or side 
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(point Y) corner, and will radiate horizon- 
tally or vertically polarized signals, re- 
spectively. A good match to 50 -ohm 
coax will be obtained. Performance of 
the two loop configurations is very simi- 
lar, but some operators claim that the 
Diamond is slightly more efficient. 

One -wavelength loops can also take 
on triangular shapes. The 40 -Meter 
equilateral triangle (C) originally con- 
structed by WB6UFW, is a real winner if 

a center support at about 50 feet is avail- 
able. Its 50 -ohm feedline is gamma 
matched to the center of the triangle's 
base. The gamma conductor is 72 
inches (182.9 cm) long, spaced six 
inches (15.2 cm) from the loop conduc- 
tor. A 365 -pF receiving -type variable ca- 
pacitor is adjusted for minimum feedline 
SWR at the design frequency of the an- 
tenna. After the capacitor is properly ad- 
justed, it should be enclosed in a weath- 
erproof plastic box to protect it from the 
elements. According to WB6UFW, it out- 
performs by far the conventional invert- 
ed V it has replaced for overseas DX 
work. 

Another triangle, constructed by 
G3AQC, differs in several respects from 

I.I BALUN' i 
COAX 

(A1 

COAX Ii3 5vF 

4E.8" 

Cl 

WB6UFW's loop. First of all, it operates 
on the 80 -Meter band. Also, its base is 

nominally a half -wavelength, with a few 
feet at each end bent over to save 
space. Its lengths are 115 feet or 35.05 
m (base) and 78 feet or 23.77 m (sides). 
The loop emits a low- angle, vertically 
polarized signal, but some high -angle, 
horizontally polarized ccmponents are 
radiated because the antenna is fed at 
one corner with balanced feeders. An 
antenna coupler is used to match the 
line to the transmitter output. G3AQC re- 
ports that this antenna is an effective 
3.5 -MHz DX performer, and requires a 

single 60 -to -65 -foot (18.29 -to- 19.8 -m) 
center support. 

G3ZTH has literally turned G3AGC's 
and WB6UFW's ideas upside down by 
putting the 115 -foot (35.05 -m) horizontal 
run at the top rather than at the base. 
Two 78 -foot (23.77 -m) sides complete 
the triangle, going from the ends of the 
horizontal run down to a point centered 
below it. The antenna is illustrated at 
(D). It is fed at the bottom, presenting a 

feedpoint impedance of 180 ohms. A 4:1 

balun will step this down for a good 
match to 50 -ohm coax, and an SWR of 
1.1:1 at the design frequency should be 
obtained. Besides being a good per- 
former on 80 Meters, it will also work 
well on 40, 20, 15 and 10 Meters. 

If you want to experiment with simple 
one -wavelength loops, calculate the re- 
quired loop length using the formula: 
length (in feet) = 1000 /frequency (in 
MHz). Mark the cente- point before 
stringing the wire. Standard 12- or 14- 
gauge copper or "electric fence" wire is 

available from the larger mail order/ 
department stores. 

777777-.I 
BAIUN 

¡^COAX 
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115' 
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CB Scene 

UNCLE CHARLIE TALKS TO CB'ERS 

IF YOU pass through Norfolk, Virginia, 
within the next few weeks and happen 

to hear the Good Buddies on channel 19 
talking KFCC -1000, you can be sure 
that his handle is "Uncle Charlie ". On 
the other hand, he may be on any other 
channel where the action is. One thing 
you should know is that the voice on the 
other end belongs to an FCC Field Op- 
erations agent. 

Similar call signs may show up in oth- 
er parts of the country. KFCC is the pre- 
fix the FCC has chosen for itself (as a 
government radio station, they do not 
have to use any call sign) so that CB'ers 
will know that they are talking to the real 
"Uncle Charlie." This is all a part of the 
FCC's new enforcement policy which 
may soon be known as "E2" . . or, 
"Educate, then Enforce." 

The only ground rules to follow when 
you talk with "Uncle Charlie" are to op- 
erate on a rig that you believe to be legal 
(NO linears), and to use your call sign. 
He'll chat with you and answer any 
questions you might have about the Citi- 
zens Radio Service, its rules, or the 
technical attributes of your equipment. 
The rig he'll use is a standard commer- 
cial base unit with a legal antenna, but 
that is where the similarity of his station 
and yours stops. His rig is surrounded 
by a six -foot high by eight -foot wide in- 
strument console. In the bat of an eye he 
can measure your operating frequency, 
determine your modulation level (in per- 
cent), and analyze your sidebands and 
harmonic emissions. In a nutshell, within 
a few seconds he'll know more about 
your station that you do. 

You have "Uncle Charlie's" guarantee 
that during any period a KFCC station is 
in direct contact with CB'ers there will be 
no citations issued to legally licensed 
operators in the area. That brings us to 
the second phase of the new enforce- 
ment policy. 

Russian Roulette -FCC Style. 
APRIL 1977 

By Ray Newhall, KWI6010 

News item: Des Moines, Iowa, August 
25, 1976. Search and seizure warrants 
were served on several operators of ille- 
gal CB equipment today, resulting in the 
confiscation of illegal CB radio equip- 
ment worth more than $5000.00. 

News item: Baltimore, Md., October 
27, 1976. Coordinated raids were con- 
ducted by FCC agents and Federal mar- 
shals armed with search and seizure 
warrants for the purpose of confiscating 
illegal radio transmitters and arresting il- 
legal operators. Nineteen persons were 
arrested, and more than $65,000 worth 
of illegal CB and modified amateur radio 
equipment was impounded. The raids 
were prompted by numerous charges of 
illegal operation documented by FCC 
personnel over several weeks of surveil- 
lance. Penalties for unlicensed opera- 
tion of a radio transmitter can range up 
to $10,000 fines and a year in jail! Illegal 
operations by licensed operators can re- 
sult in fines of $500.00 per day. 

This is only a small beginning to a new 
enforcement effort by the FCC. Illegal 
operations in the light of this might be lik- 
ened to playing a form of Russian Rou- 
lette, because the presence of the FCC 
operatives is never known until it is too 
late. Those illegal operators who get 
caught, lose their equipment, and face 
federal charges which might take them 
out of circulation personally. 

I recently visited the Field Operations 
Division of FCC at their Norfolk, Virginia 
facilities. We watched station 
KFCC -1000 in action, and listened as 
dozens of CB'ers waited in line to talk 
with Uncle Charlie in person. Many intel- 
ligent questions were asked and an- 
swers were given. The FCC considers 
this direct contact program amazingly 
successful and is pleased with the re- 
sponse of the citizens. It claims that one 
of the greatest benefits is that the CB'ers 
have been able to give the FCC insights 
into the CB scene. The pilot project in 

Norfolk has provided the basis for bud- 

get requests to expand the KFCC pro- 
ject to communities throughout the 
country, like a traveling circus. 

New Enforcement Vehicles. 
While in Norfolk, I took advantage of the 
first opportunity the FCC has provided 
the news media or the public to inspect 
their CB enforcement vehicles. We were 
specifically asked not to take pictures of 
these vehicles. I believe that restriction 
was a mistake, because they are plain, 
four -door sedans without markings or 
visible antennas. In fact, I was standing 
next to one of these instrumented vehi- 
cles when I unknowingly asked one FCC 
employee to show me where they were 
actually located. 

I examined two different models. The 
one now operating in most every state 
has no special equipment which is obvi- 
ously visible from the exterior. In- 
strumentation consists only of an unob- 
trusive "left- right" meter permanently 
mounted in the dashboard. It looks like a 

gas gauge. These units are particularly 
effective in locating moving mobile units 
on the highway. All the FCC enforcer 
needs is to get close enough to observe 
the operator talking on his rig while he 
gets a reading on his instruments. He re- 
cords the vehicle's marker tag, and he 
has him nailed. The CB'er will never 
know he has been spotted until he re- 
ceives a show -cause notice. 

The second unit is a prototype of 
things to come. It looks like a miniature 
version of the KFCC -1000 base opera- 
tion. Although there is still no outward 
evidence of any monitoring equipment, it 

includes frequency counters, modula- 
tion and spectrum analysis scopes, and 
an automatic direction finder (ADF) 
which points out the bearing within ±2 
degrees. The bearing is displayed in- 
stantaneously and automatically. It only 
requires that the mike be keyed briefly 
(1/4 second or less) to lock onto the bear- 
ing and continue to display it to the oper- 
ator to plot on a local road map. Two 
such short transmissions are sufficient 
to locate the very building or street cor- 
ner where the offending transmitter is to 
be found. 

The moral of this story is that FCC 
now has the means, and will soon have 
the budget, to police most areas of the 
country. They have no intention of "get- 
ting" every rule violator, but they do plan 
to make such a severe example of those 
they do catch that it will truly be a game 
of "Russian Roulette ". 

The Target. Emphasis of the FCC's 
new enforcement program will be con- 
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If you 
can't 

to college 
for your 
career in 

electronics 
read this! 

CREI brings college -level training 
to you with eight educational 
advantages, including special 

arrangements for engineering degrees 
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Advanced Electronics 

The best way to qualify for top positions 
and top pay in electronics is obviously 
with college -level training. The person 
with such training usually steps more 
quickly into an engineering level posi- 
tion and is paid considerably more than 
the average technician who has been on 
the job several years. 

A regular college engineering pro- 
gram, however, means several years of 
full -time resident training -and it often 
means waiting several years before you 
can even start your career. This, of 
course, is difficult if you must work full 
time to support yourself and your fam- 
ily. 

If your career in electronics is limited 
without college -level training, take a 
look at the advantages a CREI home 
study program can offer you. 

'1. Convenient Training 
CREI brings the college to you, 
Through the convenience of home study, 
you receive exactly the same level of 
training you will find in any college or 
university offering programs in elec- 
tronic engineering technology. With 
CREI, however, you can "go to college" 
whenever you have spare time at home 
or on the job. 

2. Specialized Programs 
With CREI, you enjoy the advantage of 
specialized training. That is, your pro- 
gram will include only those courses 
directly applicable to your career in 
electronics. We omit such courses as 
English, social studies and other sub- 
jects, which are usually required in 
resident schools. Therefore, with CREI, 
you move ahead faster to the more in- 
teresting and useful part of your train- 
ing. 

3. Practical Engineering 
CREI programs give you a practical 
engineering 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 process. And by demonstrating 
your increased knowledge to your em- 
ployer, you may qualify for faster ca- 
reer advancement. 

4. Engineering Degrees 
CREI offers you a number of special 
arrangements for earning engineering 
degrees at recognized colleges and uni- 
versities. You can earn college credit 
while you are taking your CREI pro- 
gram or apply later, whatever is best for 
your career plans. 

POPULAR ELECTRONICS 
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Career Training at Home 

5. Unique Laboratory 
Only CREI offers you the unique Elec- 
tronic Design Laboratory Program. This 
complete college laboratory makes learn- 
ing advanced electronics easier and it 
gives you extensive practical experience 
in many areas of engineering, including 
design of electronic circuits. No other 
school offers this unique program. It is a 
better "Lab" than we have found in 
many colleges. And the professional 
equipment included in the program be- 
comes yours to keep and use throughout 
your professional career. 

6. Wide Program Choice 
CREI gives you a choice of specializa- 
tion in 14 areas of electronics. You can 
select exactly the area of electronics best 
for your career field. You can specialize 
in such areas as computer electronics, 
communications engineering, micro- 
wave, CATV, television (broadcast) 
engineering and many other areas of 
modern electronics. 

7. Prepared by Experts 
Experts in industry and technical orga- 
nizations of government develop CREI 
programs. Each part of your training is 
developed by a recognized expert in that 
area of electronics. That means you get 
the most up -to -date and practical in- 
struction for your career. 

8. Industry Recognition 
That CREI training is recognized by in- 
dustry and government is evident from 
the fact CREI provides training to ad- 
vanced technical personnel in over 
1,700 technical organizations. Many sub- 
sidize the training of their employees 
with CREI. If there is any question 
about the advantages of CREI training 
for you, ask your employer or any engi- 
neer to evaluate the outline of a CREI 
program for you. 

Other Advantages 
Of course, there are many other ad- 
vantages to CREI training. For ex- 
ample, throughout your training, CREI's 
staff gives you personal instruction for 
each step of your program. And in 
many industrial areas, both in the U. S. 
and abroad, CREI Field Service Repre- 
sentatives provide a number of impor- 
tant personal services for your training 
and your career. 

APRIL 1977 

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 (if you 
are qualified). This fully illustrated, 80 
page catalog describes in detail the pro- 
grams, equipment and services of CREI. 

Qualifications 
You may be eligible to take a CRtI 
college -level program in electronics if 
you are a high school graduate (or the 
true equivalent) and have previous 
training or experience in electronics. 
Program arrangements are available de- 
pending upon whether you have exten- 
sive or minimum experience in elec- 
tronics. 

Send for this FREE Book 
describing your opportunities 
and CREI college-level 
programs in electronics 

.n,g NU 

1NCLUOttA 
. CATV ANO 

Mail card or write describing qualifications to 

ICAPITOL 
RADIO 
ENGINEERING 
INSTITUTE 

McGraw -Hill Continuing Education Cer:ter 
3939 Wisconsin Avenue Northwest 
Washington, D.C. 20016 

Accredited Member National Home Study Council 

GI Bill 
CBE! programs 
are approved 
for training of 
veterans and 
servicemen under 
the G.I. Bill. 
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centrated in seven major violation areas 
(listed here in order of importance): 

Unauthorized use of a transmitter 
Use of unauthorized frequencies 
Overpowered equipment 
Obscene language 
False distress signals 
Use of radio in a criminal act 
Intentional disruption of communica- 

tions 
The FCC thinks it can achieve its 

goal -and so do I. The KFCC -1000 op- 
eration in Norfolk has been so success- 
ful that there is almost no unlicensed op- 
eration in that area, even by transients 
on channel 19. Careful samplings coun- 
try -wide show conclusively that unlic- 
ensed operation is down to less than 
10 %, as opposed to over 50% 18 

months ago. 
The most serious and commonplace 

violation today is the illegal use of linear 
amplifiers. As a result television interfer- 
ence (NI) has increased by several 
hundred percent within the past year. At 
least 60% of this increase results direct- 
ly from the use of linears. About 75% of 
all TV sets within /a mile of a linear will 
experience TVI as a result of the har- 
monic interference the linear creates. 

In coming months, the TV public will 
be told the truth about TVI and how to 
determine when NI is the fault of their 
own TV sets or of their CB neighbor. 
They will be advised to write the FCC in 

all cases where NI is confined to chan- 
nels 2 or 5, because these are strong in- 
dications that the fault lies with harmon- 
ics produced by the CB system. Two or 
more complaints from the same local 
area will soon point the DF cars directly 
to those linears. The game is about to 
become more interesting. Those CB'ers 
who operate legally powered rigs on a 
clean antenna system have little to fear. 
Except where linears are involved, most 
NI problems result from weaknesses in 

the TV sets themselves. The 95th Con- 
gress is expected to consider legislation 
requiring TV manufacturers to build sets 
with greater immunity to external inter- 
ference. But you must remember that 
the new rules require the CB'er to as- 
sume a responsibility for the elimination 
of NI caused by his own transmitter. 

If you have the opportunity to talk with 
Uncle Charlie at KFCC -1000, do so. He 
will tell you how your rig is performing, or 
he'll advise you how to get any other in- 
formation you may need. 

COMING UP IN 
THE MAY 

Popular Electronics 
A MAJOR BREAKTHROUGH! 
VOCAL COMMUNICATION 
WITH COMPUTERS 

USE A LOW -COST AIRLINE 
RECEIVER TO HEAR YOUR 
PILOT'S COMMUNICATIONS 

MORSE CODE AUTOMATIC 
READOUT ON TV SCREEN 

NEW "NO CAMERA" PRINTED 
CIRCUIT BOARD METHODS 

TEST REPORTS: 
Teac Cassette Tape Deck 
Senheisser Infra -Red Stereo 

Headphones 
Kenwood -Trio Amateur 

Radio Transceiver 
Mura Mobile CB Power 

Microphone 

STOP BURGLARS! 
with 

6600 
14 

AGU A RD" 
The SONAGUARD PORTABLE INTRUSION ALARM 

A fully -portable, self contained unit that keeps burglars 
away. The SONAGUARD sets up an audible sound pattern 
that covers over 10,000 feet. Any thief who tries to get into 
your place and breaks that pattern will find that the SONA- 
GUARD blasts out an audible pitch that stops any burglar 
instantly from doing what he set out to do. 

For Further Information, call or write: 

SONAGUARD 
Somerville, Mass. (617) 623 -3200 

WE ALSO CARRYA COMPLETE LINE OF ALARMS FOR YOUR CAR, TRUCK, CAMPER, 

MOTOR HOME. 
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Computer Bits 

MONITORS, OR CONTROL PROGRAMS 

AS STRANGE as it may seem, at 
least half a dozen hobby computers 

have an almost bare front panel. These 
include the Southwest Technical 6800, 
PolyMorphic Poly 88, Wave Mate Jupit- 
er II, Veras F8, and the OSI Challenger. 
All have only one or two switches on the 
front panel -one for power on /off and 
perhaps one for reset. 

Why, then, are there so many other 
hobby computers with several dozen 
toggle switches and LED's on the front 
(the Altair 8800b and Imsai 8080, for in- 
stance)? One reason is tradition: it's al- 
ways been done that way in commercial 
computers. Perhaps the most important 
reason is not so obvious: using all those 
switches and lights provides a certain 
feeling of power, of controlling some- 
thing. The hobbyist who selects an Altair 
8800b over a Southwest 6800 is more 
likely to drive a stick -shift car than one 
with automatic transmission, for the very 
same reason: he wants that hands -on 
feeling of control. 

But aren't there some things you can 
do only with switches? Hardly any. Al- 
most anything you can do with the 
switches on the front of the Electronic 
Tool Company's ETC -1000, you can do 
with Processor Technology's bare -front 
SOL, using software (programs fed into 
the computer) or firmware. (Firmware is 
a word used in the world of commercial 
computers, but seldom if ever in hobby 
computers. It is a set of subroutines 
stored permanently in the computer, 
usually in some type of read -only memo- 
ry, or ROM.) 

Some hobby computers have front - 
panel switches whose functions might 
seem difficult or impossible to imple- 
ment with software or firmware. But it 

turns out that Memory Protect, for in- 
stance, can be duplicated by writing a 
software routine to set certain areas of 
memory off -limits to the program. A soft- 
ware routine can be written to provide 
the Single Step function, for stepping a 

APRIL 1977 

By Stephen B. Gray 

program through its paces one cycle at a 
time. 

One of the few things, if not the only 
thing, you can do with front -panel 
switches that you can't do with a monitor 
is this: some computers can sense the 
position of certain front -panel switches 
under program control, and use this "up 
or down" information to perform (or in- 
hibit) various functions. 

Monitors. The firmware that enables a 

Southwest or PolyMorphic or Wave 
Mate computer to operate with a nearly 
naked front panel is called a monitor, or 
control program. This is simply a set of 
subroutines written in a ROM, to super- 
vise the sequencing and processing of 
user programs. As Southwest puts it, 

their monitor is a "permanently pro- 
grammed memory that contains the nec- 
essary information to configure the ma- 
chine for use with a terminal." 

Some computers use a standard 
monitor, such as the Motorola Mikbug, 
found in the Southwest Technical 6800 
and the M &R Astral 2000. Others use 
monitors developed for the specific com- 
puter, and not available to other manu- 
facturers, such as in the KIM -1 (KIM 
stands for Keyboard Input Monitor). 

Memory Loader. A memory loader, 
sometimes called a "bootstrap loader," 
has to be put into the computer first, to 
guide the user programs to the proper 
memory locations. Beginning computer 
hobbyists are sometimes quite surprised 
to find that a program can't be read di- 
rectly into an "unprepared" computer. 
The computer doesn't know what to do 
with it, doesn't know where to put it, 
without a loader. 

On a micro without a monitor, this 
loader has to be fed in by hand, via tog- 
gle switches, each time the computer is 
turned on, before programs can be read 
in. The loader is short, only about 20 
bytes for the Altair 8800b, for instance. 

On the Southwest 6800, the loader is 
automatically called up from the Mikbug, 
as soon as the 6800 is turned on. If at 
any time you want to use the loader or 
any other monitor subroutine, press RE- 
SET, the 6800 goes into restart mode, 
and an asterisk shows up on the screen 
or printer. This means the Mikbug con- 
trol programs are ready for an input. 
Other monitors use similar "ready" in- 
dicators. 

Suppose you've been developing a 
program and have stored it on tape. To 
load that program into the Southwest 

LOGIC PROBE 

ÿ;* 
401tIk. 

Did you miss a pulse yesterday? 

Let the new PROBITTM Logic Probe 
catch your next glitch! 

The PROBIT tests both TTL -DTL 
and CMOS logic systems. It displays 
pulses down to 35 nanoseconds at 
30 MHz and accurately checks for 
valid and abnormal logic levels. No 
loading is added to the circuit under 
test due to PROBIT's high input 
impedance of over 200K. Protection 
against overvoltage inputs is 
provided. 

Seven -segment display indicates "H" 
for logic high, "L" for logic low, and 
"Period" for pulse detection. Display 
is blank for abnormal logic levels. 

Convenient secure "Micro- Hooks" 
are used for test connections, and the 
flexible probe tip is detachable. 
Best of all is the price: $34.95! 

Try it for 15 days. 

Be convinced 
or get your money back. 

Phone: (800) 527 -4634 

Texas Residents call collect 
(214) 234 -4173 

Control E. Information Systems. Ins 
10 Spring Valley V Ilayt' 
Rich. áson Texas 75080 

CIRCLE NO 57 ON FREE INFORMATION CARD 
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6800 (for example), you put the casette 
into your tape reader, and enter an L on 
the keyboard. The monitor goes through 
its 'Memory Loader Function," which in- 
volves several dozen bytes of subrou- 
tine stored in the Mikbug, and super- 
vises the loading of your program into 
memory. After loading is completed, 
push RESET, which causes the asterisk 
to show up again. 

If you want to examine and perhaps 
change the contents of any part of mem- 
ory, key in an M and the 4- character hex 
code for the memory address to be ex- 
amined. The terminal will print the ad- 
dress and its contents. To make a 
change, press the space bar and enter 
the new data. The terminal then prints 
the next memory address in sequence, 
and its contents. If you're satisfied with 
those contents, enter any character ex- 
cept a space, and the terminal will print 
the following memory address and its 

contents. Thus the monitor's "memory 
examine and change function" automa- 
tically displays one address after anoth- 
er. with its contents, for as many ad- 
dresses as you wish. When you're 
through, press the space bar and the 
carriage- return key. Another asterisk will 
be printed. 

IFRE I 
11. NCE Spring Catalog I. 
III of Super Bargains! 

I Il 
I and 

zit* I II 

it II 

Parts! I 
Il 

I 
FOR 

CUfVIPUTER 

Ill 
EXPERIAENTERS 

i 
III 

J 
Many Items Like: 

Numeric Printers 
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To load hex address A000 with 9E, 
you press only a few keys on the termi- 
nal keyboard. Without a monitor, you'd 
have to set a total of 24 switches, in bi- 
nary, to 1010 0000 0000 0000, and then 
set eight data switches, to 1001 1110. 

What happens if you select an ad- 
dress that turns out to be in ROM, 
PROM or a protected area of RAM? The 
monitor senses that the contents of such 
a memory location can't be changed, 
and causes the terminal to print a ques- 
tion mark. 

Looking at Registers. If at any time 
you want to look at the contents of the 
computer's registers, and perhaps 
change one or more, then, in the case of 
the Mikbug, you key in an R, which calls 
up the monitor's "Display Contents of 
MPU Registers Function," and prints the 
contents of the condition code register, 
B and A accumulators, index register, 
program counter, and stack pointer. And 
on the following line, an asterisk. 
Changes are made in the same way as 
with the Memory Examine and Change 
Function. 

To run the program you've been de- 
veloping, press the G key, calling up the 
"Go to User's Program Function." If your 
program doesn't run properly, press RE- 

SET, which places the computer back 
under control of the Mikbug and prints 
an asterisk. 

Print or Punch. Once the program is 

debugged, or if for any other reason you 
want to print or punch it, enter an M and 
the beginning address (in locations 
A002 and A003) and the ending address 
(in locations A004 and A005) of what 
you want to print or punch, and after an 
asterisk is printed, enter a P, which initi- 
ates the "Print /Punch Memory Func- 
tion." At the end of this operation, the 
terminal again prints an asterisk. 

There you have five highly important 
subroutines or functions, without which 
the computer is useless. Although each 
function is called up with a single char- 
acter, the firmware behind the monitor's 
seemingly simple functions takes up 512 
bytes of ROM, and a listing of the five 
takes seven pages of print. All five func- 
tions, incidentally, are important when 
working with assembly language, but 
the M and R functions aren't of much 
use in BASIC. 

Mikbug. The Mikbug was designed by 
Motorola for use only with the MC6800 
MPU. Programs written for a Mikbug -ori- 
ented computer may not run on another 
computer unless it also uses a Mikbug 

monitor. This is why people who try to 
run Southwest 6800 programs on the 
MITS Altair 680b, or vice versa, are in 

for a surprise, since although the 680b 
uses the 6800 MPU, it uses a monitor 
developed exclusively for MITS by Mi- 
cro -Soft. So the programs aren't inter- 
changeable. The Sphere computers, 
also based on the 6800, use yet another 
monitor, called PDS. (The MITS Altair 
680b, incidentally, works both sides of 
the street, since it has a monitor and a 

full set of front -panel switches and 
lights.) 

Without Monitor. If your computer 
doesn't have a monitor, you'll have to in- 

sert a variety of these control subrou- 
tines to take care of reading in data from 
the keyboard or from tape, displaying 
register contents, printing output, ex- 
amining and changing memory, going to 
the user program, etc. Either you key 
them in with toggle switches, or feed 
them in from tape, if you have a tape 
reader. Each time you wish to use one of 
these routines, you set the front -panel 
switches to the starting address of that 
routine. 

In addition to making the development 
and running of programs easier, the 
monitor also permits using all of your 
RAM memory, since none of it has to be 
taken up with storing monitor -type sub- 
routines. 

Adding a Monitor. If your computer 
has no monitor, you can add one. Get a 

memory board, install enough RAM's, 
and use a battery to power the RAM's so 

that the monitor routines you write in the 
RAM's won't vanish when the main pow- 
er switch is turned off. This method is 

used to protect memory in case of power 
failure during computer operation. For 

example, Seals Electronics (7338 Bal- 
timore Ave., Suite 200, College Park. 
MD 20740) has an 8k memory board 
with battery standby that fits the Altair 
bus. Processor Technology's 4KRA and 
8KRA static RAM memory modules, 
also Altair -compatible, will "retain mem- 
ory for 4 -5 hours when powered by two 
D flashlight cells," and longer when us- 

ing more powerful batteries. 
Or you could use rechargeable batter- 

ies and build a separate power supply to 

provide a trickle charge to keep the bat- 
teries going. However, you'd need a 

common ground for the two power sup- 
plies, as well as a diode switching ar- 
rangement. Thus, when the computer is 

turned on, the RAM's are powered from 
the computer's power supply, and not 

from the batteries. 
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HOBBYIST COMPUTER CLUBS 
ALABAMA 

North Alabama Computer Club 
c o Jack Crenshaw 
1409 Blevins Gap Rd. S.E.. 
Huntsville. AL 35802 

CALIFORNIA 

Bay Area Microprocessor Users Group 
c/o Richard Lindberg 
1211 Santa Clara Ave 
Alameda, CA 94501 
Bay Area Micro Group 
4565 Black Ave. 
Pleasanton. CA 94566 
Beverly Hills HS Computer Club 
241 Marino Drive 
Beverly Hies. CA 90212 
California Computer Society 
Sheila Clark 
Box 9459 
North Hollywood, CA 91609 
COLA 
(Computer Organization of Los Angeles) 
P 0 BOX 43677 
Los Angeles. CA 90043 
Computer Guild 
P O Box 255232 
Sacramento. CA 95825 
Computer Phreaques United 
c/o Mac McCormick 
2090 Cross Street 
Seaside. CA 93955 
Glendale Community College Computer Club 
co V S Lashleu 
1500 N Verdugo Rd. 
Glendale. CA 92108 
Homebrew Computer Club 
PO Box626 
Mountain View. CA 94040 
Jim McCord 
330 Vereda Legenda 
Goleta. CA 93017 
Litton Calculator /Computer Club 
Litton Guidance and Control Systems 
MS 78/31 
5500 Canoga Avenue 
Woodland Hills. CA 91364 
LLLRA Hobbyist Group 
c/o Charles D Hoover 
35 West Essen Street 
Stockton. CA 95204 
L009 Center 
8099 La Plaza 
Colati. CA 94928 
North Orange County Computer Club 
P 0 Box 3603 
Orange. CA 92665 
29 Palms Area Group 
c/o Sgt Wesleylsgrgg 
Box 3558. C8E Schools M.C.B. 
29 Palms. CA 92278 

or 
c/o Sgt Stanley E Herr 
13 -C Copper Drive M C B 
29 Palms, CA 92278 
Pomona Group 
c/o Al Sutton 
4155 Oak Hollow Road 
Claremont. CA 91711 
Sacramento Minicomputer Users Group 
Box 741 

Citrus Heights. CA 95610 
San Diego Computing Society 
c/o James W Farschon 
P O Box 9988 
San Diego. CA 92109 
San Gabriel SCCS 
c/o Dan Erikson 
400 S Catalina Avenue 
Pasadena CA 91106 
San Luis ObispouComputer Club 
439 B Marsh Street 
San Luis Obispo, CA 93401 
Santa Barbara Computer Group 
c /oGlennA McComb 
210 Barrunca. Apt. 2 
Santa Barbara, CA 93101 
Santa Barbara Nameless Computer Club 
c/o Doug Penrod 
1445 La Clime Road 
Santa Barbara. CA 93101 
Southern California Computer Society 
P O Box 987 
South Pasadena. CA 91030 
UCLA Computer Club 
3514 BOeller Hall 
UCLA 
Los Angeles. CA 90024 
Valley Chapter, SCCS 
c/o R. Stuart Gibbs 
5652 Lemona Avenue 
Van Nuys, CA 91411 
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Ventura County Computer Society 
P O Box 525 
Port Hueneme. CA 93041 

COLORADO 

Denver Amateur Computer Society 
P 0. Box 6338 
Denver, CO 80206 

CONNECTICUT 

Connecticut Microists 
c/o George Ahmuty 
60111 Wendy Lane 
Westport, CN 06881 
Southern New England Computer Society 
c/o Charles Floto 
267 Willow Street. No 1 

New Haven. CN 06511 
University of Hartford Microcomputer Club 
College of English, Dana Hall 
200 Broomfield Avenue 
West Hartford, CT 06117 

DISTRICT OF COLUMBIA 

Washington Amateur Computer Society 
c/o Robert Jones 
4201 Massachusetts Avenue 
Apt 168 W 
Washington, D C. 20016 

FLORIDA 

Fort Lauderdale Computer Club 
c/o Roberto Denis 
11080 N W 39th Street 
Coral Spnngs. FL 33065 
Jacksonville Computer Club 
Regency East Office Park 
9951 Atlantic Blvd. Suite 326 
Jacksonville, FL 32211 
Microcomputer Society of Florida 
P 0 Box 3284 Downtown Station 
Tampa, FL 33604 
South Florida Computer Group 
410 NW 117 Street 
Miami, FL 33168 
Space Coast Microcomputer Club 
c/o Ray O Lockwood 
1825 Canal Court 
Merntt Island. FL 32952 
Tallahassee Amateur Computer Society 
c/o Larry Hughes 
Rt 14 

Box 351 -116 
Tallahassee. FI 32952 
University of Florida Amateur Computer Society 
EE Dept.. Rm 234 
Larsen Hall 
Gainseville. FL 32611 

GEORGIA 

Atlanta Area Microcomputer Hobbyist Club 
c'o Jim Dunion 
421 Ridgecrest Road 
Atlanta. GA 30307 
Atlanta Area Microcomputer Hobbyist Group 
P 0 Box 33140 
Atlanta, GA 30332 

HAWAII 

Aloha Computer Club 
94 -360 Hokuala Street 
Apt 187 
Mddani Town, HI 96789 

IDAHO 

CSPCC 
205 Foster. Apt. 2 

Coeur d'Alene, ID 83814 

ILLINOIS 

Altair Chicago 
517 Talcott Rd 
Park Ridge. IL 60068 
CACHE 
(Chicago Area Computer Hobbyists Exchange) 
c/o Bill Precht 
P O Box 36 
Vernon Hills. IL 60061 
Chicago Microcomputer Users Group 
c/0 Bill Precht 
1102 S Edison 
Lombard, IL 60148 
Chicago Users Group 
195 Ivy Lane 
Highland Park. Il 60035 
ICE -NINE, Inc. 
P O Box 291 
Western Springs. IL 60558 
Microcomputer APL Enthusiasts 
P O Box 574 NUMS 
303 E. Chicago Ave 
Chicago, IL 60611 

Quad City Computer Club 
4211I, 7th Avenue 
Rock Island. IL 61201 

INDIANA 

Beta Iota Tau (Computer Fraternity) 
c Richard R Petke 
RHIT 
Box 420 
Terre Haute. IN 47803 
Floyd County Computer Enthusiasts 
RR2 P.O Box 466A 
New Albany. IN 47150 
Hoosier Amateur Computer and Kluge Society 
c/o Ray Bord) 
111 S College Avenue 
Bloomington. IN 47401 
Indianapolis Small Systems Group 
54 Sherry Lane 
Brownsburg. IN 46112 
Purdue University Computer Hobby Club 
RM 67, EE Building 
Purdue University 
West Lafayette. IN 47907 

IOWA 

Eastern Iowa Computer Club 
6026 Underwood Ave . SW 
Cedar Rapids, IA 52404 

KANSAS 

The Computer Network of Kansas City 
968 Kansas Ave. 
Kansas City. KS 66105 
South Central Kansas Amateur Computer 
Association 
1504 N. St. Clair 
Wichita. KS 67203 

KENTUCKY 

Louisville Area Computer Club 
c o Andy Ehalt 
115 Edgemont Drive 
New Albany, IN 47150 
Louisville Area Users of#Computers 
P O. Box 18065 
Louisville. KY 40218 

LOUISIANA 

New Orleans Computer Club 
c o Emile Aline 

1 1 19 Pennsylvania Avenue 
Slidell, LA 70458 
Crescent City Computer Club 
Box 1901 

University of New Orleans 
New Orleans. LA 70122 

MARYLAND 

Chesapeake Microcomputer Club 
c/o Philip N. Hisley 
236 Saint David Court. X4 
Cockeysville. MD 21030 

MASSACHUSETTS 

Alcove Computer Club 
230 Main Street. RT 28 
North Reading, MA 01864 
Boston Area Group 
21 Sunset Avenue 
North Reading, MA 01864 
New England Computer Society 
PO Box198 
Bedford. MA 01730 

MICHIGAN 

Ann Arbor Computing Club 
c o Roger Gregory 
1485 Newport Road 
Ann Arbor. MI 48103 
Computer Hobbyists Around Lansing 
c o Joyce 8 Marvin Church 
4307 Mar Moor Drive 
Lansing, MI 48917 
Detroit Area Club 
c/o Dennis Siemit 
45466 Cluster 
Utica, MI 48087 
Detroit Area Users Group 
c/o Dana Badertscher 
18300 Ash 
East Detroit, MI 48021 
Jackson Hams and Hackers Commonwealth 
Association 
209 E Washington Street 
Jackson, MI 49201 
Mid - Michigan Computer Club 
15151 Ripple Drive 
Linden, MI 48451 
Mid -Michigan MicroGroup 
c/o William T Serviss 
13121 Tucker Drive 
DeWitt. MI 48820 
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SEMCO 
c/o Dick Weir 
20,000 Great Oak Circle S. 

Mount Clemens, MI 

MINNESOTA 

Advanced Technology Research Association 
P.O. Box 456 
Minneapolis, MN 55440 
Small Computer Engineering Association 
of Minnesota (SCEAM) 
Resource Access Center 
c/o Richard B. Koplow 
3010 Fourth Avenue South 
Minneapolis, MN 55408 
Southeast Minnesota Amateur Computer Club 
2212 NW 17th Avenue 
Rochester, MN 55901 
XXX -II Users Group 
c/o Dick Corner 
514 S. 9th Street 
Moorhead. MN 56560 

MONTANA 

Flathead Computer Society 
c/o Ernest G. Brooner 
Box 236 
Lakeside. MT 59922 

NEVADA 

Northern Nevada Amateur Computer Club 
P.O. Box 9068 
Reno, NV 89507 

NEW HAMPSHIRE 

Nashua Area Computer Club 
c/o Dwayne Jeffries 
181 Cypress Lane 
Nashua, NH 03060 

NEW JERSEY 

Amateur Computer Group of New Jersey 
c/o Sol Libes 
Union County Technical Institute 
1776 Raritan Road 
Scotch Plains. NJ 07076 
Computer Group of South New Jersey 
c/o David Jones 
503 West New Jersey Avenue 
Somers Point, NJ 08244 
Holmdel Microprocessor Club 
c/o Fred Homey Rm 3D 317 
Bell Tel. Labs. 
Holmdel, NJ 07733 
New Jersey Club 
c/o Bruce C. Dallant 
37 Brook Dr. 
Dover. NJ 07801 
Northern New Jersey Amateur Computer Group 
c/o Murray Dwight 
593 New York Ave. 
Lyndhurst, NJ 07071 

NEW MEXICO 

Albuquerque Area Computer Club 
c/o Gary Tack 
P.O. Box 866 
Corrales, NM 87048 

NEW YORK 

Buffalo Group 
c/o Chuck Fischer 
355 South Creek Drive 
Depew, NY 14043 
Ithaca Computer Group 
c/o Steve Edelman 
204 Dryden Road 
Ithaca, NY 14850 
Long Island Computer Association 
P.O. Box 864 
Jamaica, NY 11431 
Long Island Computer Club 
c/o POPULAR ELECTRONICS 
One Park Avenue 
New York, NY 10016 
New York Amateur Computer Club 
106 Bedford Street 
New York, NY 10014 
New York City Micro Hobbyist Group 
c/o Robert Schwartz 
375 Riverside Drive, Apt. lE 
New York, NY 10025 
Niagra Regional Computer Group (NRCG) 
c/o Chuck Fisher 
355 S. Creek Drive 
Depew, N.Y 14043 
Rochester Area Microcomputer Society (RAMS) 
P.O. Box D 
Rochester, NY 14609 
Student Cybernetic Laboratory (SCYL) 
16 Linwood Ave. 
Buffalo, NY 14204 
Westchester Amateur CompJter Society 
c/o Harold Shair 
41 Colby Avenue 
Rye, NY 10580 
Westchester Fairfield Amateur Computer 
Society 
RR1, Box 198 
Pound Ridge, NY 10576 
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NORTH CAROLINA 

Triad Amateur Computer Society 
c/o Doug Drye 
3202 Winchester Drive 
Greensboro, NC 27406 
Triangle Amateur Computer Club 
c/o Russell Lyday, Jr. 
P.O. Box 17523 
Raleigh, NC 27609 

OHIO 

Amateur Computer Society of Columbus 
c/o Walter Marvin 
408 Thurber Drive West #6 
Columbus, OH 43215 
Cleveland Digital Group 
8700 Harvard Ave. 
Cleveland, OH 44105 
Compute, Evaluate, Trade 
P.O. Box 104 
Tipp City, OH 45371 
Dayton Computer Club 
c/o Doug Andres 
8668 Sturbridge Avenue 
Cincinnati, OH 45200 
Kim Users Group 
c/o Erick Behnke 
7656 Broadview Road Apt. 201 
Parma, OH 44134 
Midwest Alliance of Computer Clubs 
c/o Gary Coleman 
P.O. Box 83 
Brecksville, OH 44141 
Universe Unlimited Group 
11981 Forest Ave. 
Cleveland, OH 44120 

OKLAHOMA 

Central Oklahoma Amateur Computing Society 
c/o Lee Lilly 
P.O. Box 2213 
Norman, OK 73069 
Oklahoma City Club 
c/o Bill Cowden 
2412 S.W. 45th 
Oklahoma City, OK 73119 

OREGON 

Portland Computer Club 
c/o Bill Marsh 
2814 N.E. 40th Street 
Portland, OR 97212 
Portland Computer Society 
1003 Garland Street, Apt. 4 

Woodburn, OR 97071 
Southwest OMSI Computer Club 
Southwest Oregon Museum of Science & Industry 
27 East 5th Avenue 
P.O. Box 1052 
Eugene, OR 97401 

PENNSYLVANIA 

Delaware Valley Chapter, SCCS 
c/o Martin Dimmerman 
1228 Barrowdale 
Rydal, PA 19046 
Philadelphia Area Club 
404 Quince Street 
Philadelphia, PA 19147 
Philadelphia Area Computer Society 
PACS 
P.O. Box 1954, Philadelphia, PA 19105 
Pittsburgh Area Computer Club 
c/o Fred Kitman 
OPUS -1 

400 Smithfield Road 
Pittsburgh, PA 15222 

TEXAS 

Central Texas Computer Association 
508 Blueberry Hill 
Austin, TX 78745 
Computer Hobbyist Group of North. Texas 
c/o Bill Fuller 
2377 Dalworth, No 157 
Grand Prairie, TX 75050 
Dallas- Fortworth Club 
2377 Dalworth, Apt. 157 
Grand Prairie, TX 75050 
El Paso Computer Group 
213 Argonaut, #27 
El Paso, TX 79912 
Houston Amateur Microcomputer Club 
(HAMCC) 
c/o David M. Fogg 
4223 S.W. Fwy., #203 
Houston, TX 77027 
MITI BUBUS 
3845 LeBleu Street 
Beaumont, TX 77707 
NASA-JSC Computer Hobbyist Club 
c/o Marlowe Cassetti 
1011 Davenport 
Seabrook, TX 77586 
Northside Computer Group 
2318 Town Breeze 
San Antonio, TX 78238 

Texas A&M University Microcomputer Club 
P.O. Box M -9 
Aggieland Station, TX 77844 
Texas Computer Club 
c/o L.G. Walker 
Rt. 1, Box 272 
Aledo, TX 76008 

UTAH 

Salt Lake City Computer Club 
2925 Valley View Avenus 
Holladay, UT 84117 

VIRGINIA 

Amateur Radio Research and Develop -rent 
AMRAD 
1524 Springville Ave. 
McLean, VA 22101 
Charlottesville Computer Hobbyist Club 
P.O. Box 6132 
Charlottesville, VA 22906 
Dyna -Micro Users Group 
c/o Dr. Frank Settle, Jr. 
Digital Directions 
Box 1053 
Lexington, VA 24450 
Peninsula Computer Hobbyist Club 
c/o Larry Polis 
2 Weber Lane 
Hampton, VA 23663 
Washington -Baltimore Computer Hobbyist Club 
c/o Richard Rubinstein 
7711 Elba Road 
Alexandria, VA 22306 

WASHINGTON 

Northwest Computer Club 
c/o Bob Wallace 
P.O. Box 5304 
Seattle, WA 91805 

WISCONSIN 

Wisconsin Area Tribe of Computer Hobbyists 
(WATCH) 
c/o Don Stevens 
P.O. Box 159 
Sheboygan Falls, WI 22306 

CANADA 

Amateur Microprocessor Club of 
Kitchener -Waterloo 
c/o Reading Room Eng. II 

Dept. of Electrical Engineering 
University of Waterloo 
Ontario, CANADA N2L 3G1 
British Columbia Computer Society 
c/o Karl Brackhaus 
203 -1625 W 13th Avenue 
Vancouver, British Columbia 
CANADA V6J 2G9 
Canadian Computer Club 
c/o Ian MacLean 
203 7th St. East 
Saskatoon, Saskatchewan 
CANADA S7H OW9 
Canadian Computer Club 
c/o G. Pearen 
861 11th Street 
Brandon, Manitoba 
CANADA R7A 4L1 
Montreal Area Computer Society 
4100 Kindersley Ave. Apt. 22 
Montreal, Quebec, Canada 
Toronto Amateur Computer Users Society 
TACUS 
c/o Kevin Crowston 
3 The Wynd 
Islington, Ontario, Canada M9A 2L8 
Toronto Region Association of Computer 
Enthusiasts (TRACE) 
Box 545 
Streetsville, Ontario 
CANADA L5M 2C1 

ENGLAND 

British Amateur Electronics 
c/o J.G. Margetts 
11 Hazelbury Drive 
Warmly, North Bristol 
England 
Computer Workshop 
174 field Road 
London SW 10 9AG, England 

JAPAN 

Professor Haruhisa Ishida 
University of Tokyo 
2 -11 -16 Yayoi, Bunkyoko 
Tokyo, Japan 

NEW ZEALAND 

Info-File 
P.O. Box 27-206B 
Mount Roskill 
Auckland, New Zealand 

PUERTO RICO 

Caribbean Computer Club 
52 Kings Court, 4A 
Santurce, Puerto Rico 00911 
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Art's TV Shop 

THE ABNORMAL TEMPERATURE CAPER 

From the front of the shop a voice 
yelled, "Art, it's happening -come 

quick!" It was Charles from the next 
store, the Hair Emporium. He ran toward 
the back room, where I had been wash- 
ing up. Waving his arms frantically, he 
shouted, "That # x$% color set is acting 
up again!" (He had recently had an RCA 
CTC53 color receiver installed to enter- 
tain his patrons while he worked on their 
tresses. Not too long after that, it had de- 
veloped an intermittent condition.) 

Sure enough, as I entered his shop, I 

could see that the picture had narrowed 
from the top and bottom, with a few 

TO < 
SYNC 

SEPARATOR 
A 

8512 
330K 

C540 
8553 .0002 
120K 1KV 

C527 
033 

11 

By Art Margolis 

inches of black space showing. I calmed 
Charles down, patting him on the shoul- 
der. The repair looked simple enough. A 
13GF7 dual triode in the CTC53 receiver 
performs the vertical oscillator and out- 
put functions. It was probably drawing a 

little too much current, dropping volt- 
ages and reducing gain. I took the back 
off the receiver, I installed a new 13GF7, 
and full vertical sweep returned. Charles 
beamed. 

Since the trouble had been intermit- 
tent, and the receiver was on a shelf out 
of harm's way, I left the cheater cord at- 
tached and the back off. I explained to 

I 
AG ò 

45028 
1/2 13GF7/13GF7A 

VERT. OSC. L 

8554 C530 e 130V 

47K .0056 -2011 
9 
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105 36 
j 

I.R5MEG4B IZ S. 

266V 
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1K -20v 

R558 
5MEG 

21V 

C541I 
.0022 
3KVI 

Charles that it might not be fixed yet, so 
we'd better let it play for the rest of the 
day before buttoning the receiver up into 
its cabinet. 

"Aw, it's fixed. Just look at it!" he said. 
After a further explanation, he went 
along with my suggestion. I left the re- 
ceiver on and went back to my shop. 

About three hours later, I was greeted 
with a blaring, "Art, Art-it's doing it 

again! It's doing it again . . . " 
I sighed, picked up my caddy and the 

RCA CTC53 service manual, and re- 
viewed the situation in my mind as I 

walked over to Charlie's place. The 
symptoms were clear- cut -not enough 
vertical sweep. This certainly indicated 
trouble in the vertical oscillator /output 
area. 

Further, the trouble was probably 
heat -related. The receiver worked fine at 
first, and shrinking really didn't start for 
about three hours. I knew for sure that it 

wasn't the vertical tube, because I had 
just installed a new one. However, the 
same situation was still coming back. It 

could be that a capacitor starts leaking a 
bit when the heat gets to it. 

So, one approach would be to spray 
an aerosol coolant on the capacitors 
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Fig. 2. Horizontal output circuit. 

around the 13GF7. One hit of the spray 
on the heat -sensitive cap and the picture 
should spread right out. Then, a new ca- 
pacitor could be quickly installed. 

I entered the Hair Emporium and 
spread the schematic out on the coun- 
ter. The 13GF7 dual triode is both the 
vertical oscillator and output tube. The 
oscillator, comprised of both sections of 
the tube, is a plate -coupled multivibra- 
tcr. A modified sawtooth developed in 

V502B is fed through C124 to V502A. 
(See Fig. 1.) 

The sawtooth is amplified and re- 

shaped by V502A. The amplitude of the 
triode's input is 200 V and its output is 

750 V (both peak -to- peak). A portion of 
the output goes to the vertical output 
transformer (T104) for vertical sweep 
and convergence purposes. Another 
portion feeds the signal back through 
C540 and R553 to the input of V50213, 

thus sustaining the 60 -Hz multivibrator. 
The VERTICAL HOLD control is a part of 
the RC input network to the control grid 
of V5028. It adjusts the network charac- 
teristic so that the large 750 -V spike is 

attenuated and shaped into a proper 
55 -V (p -p) waveform at 60 Hz. 

The VERTICAL LINEARITY pot, a series 
resistor, connects the Boost B+ to the 
plate of V5028. When properly adjusted, 
the pot drops the 750 -volt boost B+ 
Gown to about 150 V. This changes the 
triode's gain and thus varies the vertical 
sweep. 

The HEIGHT pot divides the voltage 
developed from the V502A control grid 
to ground. Another parallel leg goes 
down into the brightness limiter circuit. 
Uh oh- there's CR401, also in series. If 

it shorts or opens, it could change the 
control grid bias of -20 V. Have to be 
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sure to check that -it's a possible cul- 
prit. 

The cathode of V502A goes to the 
SERVICE switch. When that's open (in 
the SERVICE position), it kills the vertical 
sweep. The cathode's 21 -volt bias is de- 
veloped across the 820 -ohm, 3 -watt re- 
sistor (R145). A 50 -µF capacitor (C122) 
couples some of the 14 -V (p -p) signal 
developed across R145 into the conver- 
gence socket. Another tap sends the 21- 
volt bias into the suppressor grid of the 
horizontal output tube, V402 (See Fig. 
2). 

I got behind the receiver, attached the 
extension tube to the can of aerosol 
coolant and began spraying the capaci- 
tors around the 13GF7. I could see the 
picture from different angles in the many 
mirrors Charles had in his shop. 

I froze C540 and C541, but nothing 
happened. Then, I developed frost on 
C536, 0537, and C530. No luck -the 
picture was still slightly shrunken. 

Chaves asked, "What are you do- 
ing?" 

I smiled and said, "One of the pos- 
sibilities is that a capacitor begins to leak 
after it heats up. With this coolant spray, 
I can pinpoint the bad one when I hit it." 

Nothing happened. Well, I figured, no- 
go on a leaky capacitor. Might as well go 
get my meter and take some voltage 
readings. I walked back to my shop, 
leaving the receiver on. 

Once I was in the shop, a few phone 
calls came in. It took me about 20 min- 
utes to get back to Charles's place. He 
was waiting for me at the door, smiling 
smugly. "I found the trouble," he an- 
nounced. 

I smiled. "Sure, Charles, you'll show 
me after I take a few voltage readings." 
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"No, Art, I'm serious! I know what the 
trouble is!" 

Taking a deep breath, I set up my mul- 
timeter. Charles became annoyed. 

"Let me show you. Cone on, don't be 
that way," he said. 

I raised my hands and stepped away. 
"OK, show me," I said. 

He quickly grabbed a hand -held hair 
dryer, and switched it on. I could feel the 
wave of heat. He was using one of those 
1500 -watt blow dryers. He disappeared 
behind the TV, and I fixed my gaze on 
the picture tube. 

At first, nothing happened. Then, the 
picture started to shrink further from the 
top and bottom. Next, the sides of the 
picture started falling in, too. Finally, it 

began to darken and lose sync. What in 

the world? 
I walked around to the rear of the re- 

ceiver. Charles was directing a blast of 
hot air at the horizontal output tube, 
overheating it. That # + *! horizontal tube 
was somehow causing the loss of vest- 
cal sweep. Charles stood back proudly, 
and with his head held high said, 
"Well?" 

I shrugged, "Looks like you've got it, 

Charles." I turned off the receiver and 
pulled out the tube -a 31126. 

Then it clicked. A factory service note 
I received a few months back came to 
mind. Replace the 31 LZ6 with a 36CM6. 
The original tubes sometimes devel- 
oped warped suppressor grids, shorting 
their dc voltage to other elements in the 
tube. And, I recalled with a sigh, the sup- 
pressor was taking its 21 volts from the 
cathode of the vertical output tube. 

I put in a new 31CM6. The picture 
looked better than ever, and has had a 
full, bright sweep ever since. 
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Inside Basic 
Electronics 

THE SEMICONDUCTOR DIODE 

'THE SEMICONDUCTOR diode is a 

two- electrode device composed of a 
material that is neither an insulator nor a 

conductor. It is one of the most common 
electronic devices in use today. Here 
are its basic operating principles and a 
look at a few diode applications. 

Electrons and Holes. How well a 

material conducts electricity primarily 
depends on the number of charge carri- 
ers within it that are able to move. In a 
conducting metal, there are many elec- 
trons that orbit the metal atoms at rela- 
tively large distances. These conduction 
band electrons will migrate from one 
atom to another when they are given a 

By Sol. D. Prensky 

slight "push," such as that provided by a 
battery. 

In an insulating glass or ceramic, all of 
the atoms' electrons are tightly bound 
within the molecular structure 6f the 
material. That is, the material is most 
stable when the outer electrons of each 
atom are shared by the atoms surround- 
ing it in "covalent bonds." These va- 
lence band electrons are held in place 
so strongly that they will move only 
when large amounts of energy are ap- 
plied to tear them away from the parent 
atoms. At that point the insulator 
"breaks down" and current will flow 
through it. 

Each atom of the two widely used 

semiconductor elements (germanium 
and silicon) has four valence band elec- 
trons that can be shared with neighbor- 
ing atoms. These atoms are most stable 
when they have a total of eight valence 
electrons. So, in a pure silicon crystal, 
each atom is surrounded by four other 
silicon atoms and shares one valence 
electron with each neighbor. This results 
in four covalent bonds -every atom is 
effectively surrounded by eight valence 
electrons. But note that this bonding re- 
quires all available outer -orbit electrons. 
There are none left that can move 
around the crystal structure. Thus, pure 
silicon and germanium are not very effi- 
cient conductors. 

There are two ways that this situation 
can change. First, a bound electron can 
gain enough energy (usually from heat) 
to escape the parent atom. It will then 
wander around the crystal, which is 
mostly empty space, as a negative 
charge carrier. But what happens back 
at the broken bond? A hole or electron 
deficiency now exists. If another elec- 
tron (valence or conduction band) 
passes by, it can fall into the hole. Al- 
though this hole then no longer exists, a 
new one appears at the previous posi- 
tion of the vagabond electron. We can 
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thus say that an electron moving from 
right to left is equivalent to a hole moving 
from left to right. Furthermore, we can 
consider the hole to be a positive charge 
carrier, and can talk about hole current. 

DEPLETION REGION 

o 4/1V o / 
r+O ® 0 

P O N 

O 

+ VB - 
: HOLE 

Q _ ELECTRON 

Fig. 1. Diagram of a pn 
semiconductor junction. 

The second way to generate free 
charge carriers in a semiconductor crys- 
tal is to add foreign atoms. This process, 
called doping, will add holes or elec- 
trons, depending on the type of dopant 
used. If we replace one silicon atom with 
one that has five valence electrons, a 

free electron is added. Here's why. Four 
of the new valence electrons will form 
covalent bonds with neighboring elec- 
trons, but one will be left over. It is fairly 
loosely bound to its parent atom, and will 
move away when moderately "pushed." 
The result is n -type semiconductor 
material with one negative charge carri- 
er added for each dopant atom that is in- 
troduced. 

If we then take a pure silicon crystal 
and remove one atom, replacing it with 
one with three valence electrons, a hole 
is created. The surrounding atoms want 
to share four electrons, but only three 
are available. An electron deficiency ex- 
ists, and p -type material is created. One 
positive charge carrier is added when 
one dopant atom replaces a silicon 
atom. 

As more and more dopant atoms are 
added and /or the crystal temperature is 

increased, a greater number of charge 
carriers is available and the semicon- 
ductor becomes more of a conductor. 

Junctions. When a piece of p -type 
material is joined to a piece of n -type 
material, a pn junction is formed (Fig. 
1A). Electrons and holes near the junc- 
tion combine, creating a high- resistance 
depletion region in which no free charge 
carriers are found. A barrier potential 
(VB) is also generated. This electric field 
prevents holes from the p side from 
reaching the n region, and prevents 
electrons from the n region from cross- 
ing over into p territory. In other words, 
no majority carriers with average energy 
levels can cross the junction. However, 

high- energy majority carriers can cross 
the junction. Thermal energy (among 
other things) can generate minority car- 
riers (free electrons in p material, holes 
in n areas). These minority carriers can 
also cross the junction because the bar- 
rier potential does not oppose them. The 
resulting average current is zero be- 
cause probability dictates that the num- 
ber of minority and high- energy majority 
carriers will be equal. 

If an external voltage source and a 

milliameter are connected to the junction 
as shown in Fig. 2A, current will flow. 
The voltage source, if its output is large 
enough, will push the majority carriers 
hard enough to overcome the repulsion 
of the barrier potential. Also, the deple- 
tion region will narrow and its resistance 
will decrease. The amount of current 
flowing through the junction will depend 
on the output of the voltage source. If it 

CURRENT 

DEPLETION REGION 

vB - 

V CURRENT 

DEPLETION REGION 

vB - 

Fig. 2. When junction is 
forward biased (A), it 
conducts. When reverse 
biased (B), it does not. 

is less than the barrier potential, no cur - 
rent will flow (ideally). If it is much great- 
er than the barrier potential, a large cur- 
rent will flow. 

Now, if we reverse the polarity of the 
external source (Fig. 2B), the free elec- 
trons in the n material are pulled away 
from the junction toward the positive bat- 
tery terminal, and the holes in the p re- 

Fig. 3. The IV characteristic 
curve of a typical 

silicon pn junction. 

gion will move toward the negative ter- 
minal. The depletion region will widen. 
After a short period of time, equilibrium 
is reached and no more charge carriers 
will move except for a small reverse mi- 
nority current. However, if the reverse - 
polarity source voltage is increased to a 

critical breakdown voltage, a large cur- 
rent will flow through the junction. Al- 
though this can destroy the diode, we 
can use this effect to our advantage in 

certain applications if we limit the break- 
down current. 

Graphing the junction current versus 
applied voltage for a typical pn junction 
yields the I -V curve shown in Fig. 3. If 

the p side is positive with respect to the 
n side, the diode will conduct once the 
barrier potential is exceeded, with rapid 
increases in current after this point is 

reached. This condition is called forward 
bias. If the n side is positive with respect 
to the p side (reverse bias), a small re- 
verse current will flow up to the break- 
down point. At that voltage the junction 
will start to conduct and will conduct 
heavily as slightly greater voltages are 
applied. 

A germanium pn junction will display a 

barrier potential of about 0.2 volt. The 
barrier potential of a silicon junction is 

approximately 0.7 volt. When a junction 
of gallium- arsenide alloy is formed, such 
as that in a light- emitting diode, a barrier 
potential of about 1.7 to 2.4 volts will re- 
sult. 

The Ideal Diode. The schematic 
symbol for the semiconductor diode is 

shown in Fig. 4A, along with a view of 
the pn junction. Neglecting nonideal ef- 
fects, we can describe the behavior of 
the diode fairly simply. When the anode 
(arrow) is positive with respect to the 
cathode (bar), the diode is forward 
biased and acts like a closed SPST 
switch or short circuit. When the anode 
is negative with respect to the cathode 
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Fig. 4. Schematic symbol. (A) and idealized forward 
(B) and reverse (C) biased semiconductor diode. 

(reverse bias), the diode acts like an 
open circuit or switch. This behavior is 
shown in Fig. 4B and 4C. It is the basis 
of all diode rectifier and switching cir- 
cuits. 

For example, a simple half -wave 
rectifier (Fig. 5) uses a diode to convert 
ac to dc. On the positive half cycles of 
VAB the diode conducts and delivers 
power to the load. (Note that "conven- 
tional current," opposite to the flow of 
electrons, travels in the direction indicat- 
ed by the diode arrow.) When the polari- 
ty of VAB reverses, the diode is reverse 
biased and acts as an open circuit. Thus 
no current can flow through the load re- 
sistor on negative half cycles of VAB. If 

we view the waveform of the voltage 
across the load on an oscilloscope, we 
will see a series of half sine waves. This 
is pulsating dc which can be smoothed 
out by connecting a capacitor in parallel 

(C) 

with the load. An RC filter can also be 
used for this purpose. 

Another basic diode circuit, the crystal 
radio receiver, is shown in Fig. 6. This is 

an updated version of the early crystal 
set, which originally used a galena (lead 
sulfide) crystal as the detector or rectifi- 
er. In this circuit, the galena crystal is re- 
placed by a 1N34 germanium diode. 

Fig. 5. A simple 
half -wave rectifier 

using a 
semiconductor diode. 

Ferrite inductor L and the tuning capaci- 
tor C form a resonant circuit which se- 
lectively passes signals from the anten- 
na (20 or more feet of copper wire) to 
detector Dl. The diode allows only the 
positive side of the signal to reach the 
rest of the circuit. Capacitor Cl, a disc 
ceramic type, filters the radio- frequency 
portion of the rectified or detected signal 
to ground, because it contains no useful 
information. The envelope or audio por- 
tion of the signal is coupled to the crystal 
earphone by C2, a 0.1 -µF disc ceramic 
or Mylar capacitor. The circuit requires 
no external power source and will re- 
ceive many signals on the AM broadcast 
band. Parts are available from almost 
any electronics store. 
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Figure 7 illustrates a simple zener di- 
ode circuit. Here, the constant -voltage 
breakdown characteristic of the silicon 
diode is employed to obtain a regulated 
voltage output. The diode is reverse 
biased, to the breakdown point, but cur- 
rent through it is limited by series resis- 
tor R. To use this circuit effectively, you 
must know the maximum and minimum 
current demands of the load, the value 
of the input voltage and the required out- 
put voltage. Once these quantities are 

known, simple algebra is used to find the 
required series resistance and specific 
diode type. The optimum value of R can 
be calculated by the equation: R = 

(VINmin Vz) /1.1 !LOAD max. After R is 

determined, you can calculate the re- 
quired diode power dissipation using the 
equation: Pz = Vz(VIN max Vz) /R 

ILOAD min]. For example, if we wish to 
power a 9 -volt radio drawing 200 to 350 
mA, we choose Vz as 9.1V, the nearest 
commercially available zener voltage. 
Then, R = (12 9.1V)/1.1 x 0.35 A or 
7.5 ohms. The required power dissipa- 
tion PD is 9.1 [(12 9.1)/7.5 0.2] or 
1.7 watts. Therefore, a 9.1 -volt, 5 -watt 
zener diode should be used. 

R -F DETECTED 
SIGNAL R -F 

IN34 

AUDIO 

,fî 
C2 
.IyF 

EARTH GROUND 

CI 
.001 
yF 

Fig. 6. Schematic of the 
modern "crystal set." 

CRYSTAL 
EARPHONE 

Nonideal Effects. Although we con- 
sidered the diode as a closed switch 
when forward- biased and an open 
switch when reverse -biased, this ideali- 
zation neglects some aspécts of diode 
behavior. First, when the diode con- 
ducts, a forward voltage drop exists 
across it. This voltage drop is equal in 

magnitude to the barrier potential (VB) of 

the junction. For a germanium diode, it is 

about 0.2 volt; for a silicon diode, 0.7 
volt; for a gallium- arsenide diode, 1.7 

volts. The diode will not conduct until the 
applied voltage exceeds this value. For 
example, the half -wave rectifier of Fig. 5 

will deliver a peak voltage to the load of 
Vp -VB if the forward voltage drop is con- 
sidered. When Vp is high -say, 50 
volts -the small VB can be ignored. But 
in small -signal circuits, such as the crys- 

104 

tal receiver of Fig. 6, the barrier potential 
must be taken into account. The 1 N34 
will not rectify signals below the 200 -mV 
level -it will simply act as an open circuit 
on both sides of the r -f cycle. 

Another nonideal effect that the diode 
displays is resistance. When it is forward 
biased, it acts not as a short circuit, but 
as a fairly low resistance (from about 5 

to 1000 ohms, depending on diode 
type). When reverse biased up to the 

breakdown point, the diode acts as a 

high resistance -from a few hundred 
thousand ohms to several megohms, 
again varying with diode type. Reverse 
resistance allows a reverse current IR to 

flow. Ordinarily, this current is very 
small -on the order of microamperes for 
germanium and nanoamperes for sili- 
con. But reverse current doubles for 
each 10 °C increase in junction tempera- 
ture and can become troublesome. In 

many diode circuits, the forward (bulk) 
and reverse resistances can be neglect- 
ed. But in some applications they will 
greatly influence circuit behavior. 

Junction capacitance is another noni- 
deal effect which must be considered in 

some circuits. You will recall that the ba- 
sic pn junction consists of two conduct- 
ing media (the p and n regions) separat- 
ed by a high resistance (the depletion 
region). This is another way of saying 
that the junction is a capacitor. 

We know that a capacitor's capaci- 
tance depends, among other things, on 
the spacing of the conducting plates. 
This is also true of junction capacitance. 
When the junction is forward biased, the 
depletion region shrinks and the 
"plates" are closer. The result is an in- 

crease in junction capacitance. When 
the junction is reversed biased, the de- 
pletion region grows and the "plates" 
are further apart. Thus, the junction ca- 
pacitance decreases. 

Junction capacitance can be a desir- 
able or undesirable phenomenon, de- 
pending on the diode application. In 

some r -f circuits, this voltage -variable 
capacitance is used in place of a me- 
chanical variable capacitor for tuning 
purposes. Special diodes called varac- 
tors are manufactured for this specific 
application. They are usually reverse 
biased, and can exhibit capacitances up 
to several hundred picofarads. How- 

R 

VIN 

+ 
DI Vz VOUT 

Fig. 7. Basic zener 
diode voltage regulator. 

ever, in many cases, such as highspeed 
switching circuits, junction capacitance 
is most undesirable. The diode's capaci- 
tance must either charge up or dis- 
charge before the diode turns fully "on" 
or "off." This reduces the maximum 
switching frequency of the diode. In 

high- frequency linear circuits, diode ca- 
pacitance must be kept low enough to 
prevent the junction from acting more 
like a capacitor than a diode. For this 
reason, special Schottky and "hot- carri- 
er" diodes with very small junction ca- 
pacitances have been developed. 

Diode Types. There are currently 
thousands of different diode types listed 
in industrial electronics catalogs. Fortu- 
nately, most diodes can be included in a 

major functional group. For example, 
signal diodes are used in linear circuits 
as rectifiers or detectors. In small -signal 
circuits, germanium types such as the 
1 N34 are sometimes preferred over sili- 
con diodes such as the 1N914 or 
1 N4148 because they turn on at lower 
forward voltages. Peak inverse volt- 
age -the maximum reverse voltage the 
diode can safely handle- varies from 
about 25 to 75 volts. Maximum forward 
current ranges from 10 to 250 mA. 

Power rectifier diodes are designed 
for use in power supplies. Almost all of 
them are silicon. Forward current ratings 
vary from 500 mA or so up to tens of am- 
peres. Peak inverse voltages range from 
50 to several thousand volts. The 
1N4000 series of 1 -A rectifiers is espe- 
cially popular with hobbyists. 

Switching diodes are widely used in 

digital logic circuits. The emphasis here 
is on low- junction capacitance rather 
than high PIV and forward current rat- 
ings. Mixing diodes are used in corn - 
munications gear for heterodyning. They 
are often produced on a common silicon 
block so that several closely matched di- 
odes are available in one package. Ring 
modulators and double -balanced mixers 
are typical applications. Zener diodes, 
mentioned earlier, are used for voltage 
regulation. Such diodes are available 
with zener voltages up to 200 volts and 
power dissipation ratings up to 50 watts. 

Finally, light emitting diodes, which 
are widely used as pilot lights and in al- 
phanumeric displays, should be men- 
tioned. They are becoming available in a 
larger range of colors and light outputs. 
LED's potentially can replace the cath- 
ode ray tubes in oscilloscopes, televi- 
sions, etc. Although the semiconductor 
diode as we know it today' has been with 
us for about only thirty years, it has revo- 
lutionized the world of electronics. O 
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equipment -a schematic. parts list. etc.- another reader 
might be able to assist. Simply send a postcard to Opera- 
tion Assist. POPULAR ELECTRONICS. 1 Park Ave., New York. 
NY 10016. For those who can help readers, please re- 
spond directly to them. They'll appreciate it. (Only those 
items regarding equipment not available from normal 
sources are published.) 

Standel Model C24G guitar amplifier. Schematic diagram 
needed. George Howe, R.R. 1, Urbana, IL 61801. 

Sony Modell 500 tape recorder. 50 cycle adaptor needed. 
MSG Charles A Cole, 18th MIBN, APO, NY 09108. 

U. S. Air Force Phaostron F2 test meter. Need schematic 
and component information. S. Lineham, 9 Oak Lawn, Cast - 
lenock, Dublin, Ireland. 

Digitech Model 502 -12 digital thermometer. Operation and 
maintenance manuals needed. Salinas B. Miguel, Angel 
#12, Col Moderna, Mexico 13, D.F. 

LaVoie Model LA -265A oscilloscope. Schematic and service 
manual needed. Dave Bumell, 6428 N.E. Expressway, Nor- 
cross, GA 30071. 

Motorola Model U43GGT -1030A transceiver. Schematic 
and /or instruction manual. G. Glassbum, 8625 Nogal Ave., 
Whittier, CA 

United Science Lab Model TR -800 CB transceiver. Need 
schematic and /or service manual. R. J. Greenwood, 2119 S. 
Crosby Ave., Janesville, WI 53545. 

Hallicrafters Model R45 -ARR7, BC -787B and S -25 receiv- 
ers. Need schematics or operation manuals. F. N. Lock- 
wood, 1421 Montgomery Dr., Santa Rosa, CA 95405. 

Precise Model 3052D dual channel oscilloscope. Schemat- 
ics and calibrating data needed. J. F. Twitty, 218 -15, 136 
Ave., Springfield Grdns., NY 11413. 

Commerical Trades Model SC30 oscilloscope kit. Need 
power transformer. S. L. Tomlin, Rt. 3, Box 425, Whitney, TX 
76692. 

Friden Model 9350 -2 I/O typewriter. Need any information 
available or associated control unit and card reader. John 
Smith. 3632 Garland Ct., Colorado Springs, CO 80910. 

AN /USM -24A oscilloscope. Need source of power trans- 
former T101. Walter T. Marable, 10930 Clermont Ave., Gar- 
rett Park, MD 20766. 

U. S. Navy Model RBC, type CRV- 46148 -D surplus receiver. 
Need schematic and /or service manual. E. B. Fitzgerald, 
Box 75, Cotati, CA 94920. 

Hallicrafters Model S -38 shortwave receiver. Schematic 
and /or service manual. David A. Van Sickel, 1027 Solar Rd. 

N.E., Carrollton, OH 44615. 

Jennings Model AC50 vox amplifier Need schematic and 
any other available information. Jimmy Benjamin, 3866 San 
Bernado Dr., Jacksonville, FL 32217. 

American Bosch Magneto Corp. Model 48AA radio. Sche- 
matic needed. James L. West, 708 Bolton Walk #203, Gole- 
ta, CA 93017. 

Granada Model 8000 AM /FM radio, 8 -track stereo tape 
player. Need drive motor for tape deck, or source of parts. 
Lyle W. Jenkins, Lakeside Crescent, RT. 2, Box 324C, Kil- 
len, AL 35645. 

Fairbanks Morse Model 6A shortwave receiver. Need parts 
list and service manual. Steven D. Garren, 3145 Shamrock 
So., Tallahassee, FL 32303. 

Seeburg Model HF -100 R -D juke box. Need service manual. 
Philco Model 46 -1226 AM /SW "78" phono. Owner's manual 
and schematic. Tracy Hendershot, 5106 Ivanhoe St., Duluth, 
MN 55804. 

Hickok Model 532 tube tester. U.S. Gov't. Surplus Model 
I -96 -A signal generator. Need operating instructions, manu- 
als and schematics. William A. Leahy, 325 So. Albany Ave., 
Chicago, IL 60612. 

Sears Model 6552 transistorized CB transceiver. Need mili- 
tary-type CR -81/U series crystals. William K. Strong, Box 
44, Brooks Acres, RT. 1, Killen, AL 35645. 

RCA Model ET -8044 radiotelephone. Need any available in- 
formation. James D. Slagle, 719 E. Vista, Garland, TX 
75041. 

'SAVE!' 
MONEY TIME FREIGHT 

QUALITY STEREO EQUIPMENT 
AT LOWEST PRICES. 

YOUR REQUEST FOR QUOTA- 
TION RETURNED SAME DAY. I FACTORY SEALED CARTONS- 
GUARANTEED AND INSURED. 

SAVE ON NAME BRANDS LIKE: 
A.D.C. KLH 
A.R. SHURE 
DYNACO KOSS 

SONY FISHER 

PIONEER 

AND MORE THAN 50 OTHERS 

BUY THE MODERN WAY 

BY MAIL FROM 

V audio IIAO 
Department 217S 
12 East Delaware 

Chicago, Illinois 60611 

312 -664 -0020 

CIRCLE NO. 30 ON FREE INFORMATION CARD 

Put more 
punch in your work. 
With a Greenlee Chassis Punch you can punch 
clean, true holes in seconds. Round, square, 
key or D. In 16 -ga. metal, hard rubber, plastic 
or epoxy. Available at radio and electronics 
parts dealers. Write for catalog E -730. 
Greenlee Tool Co, Rockford, Ill. 61101. 

GREENLEE TOOL CO 
a subsidiary of 

Ex- Cell-O Corporation 
CIRCLE NO. 63 ON FREE INFORMATION CARD POPULAR ELECTRONICS 
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Wehaue 
400,000 reels 
of great 
recording tape 
to unload. 

$30.00 gets you thirty reels 
($225 value); or $12.50 gets you ten 
reels ($80 value). Call for quantity 
prices. These are government surplus, 
And fully guaranteed, professional 
quality mylar tapes on 101/2 
plastic reels, v4" wide, 1 MIL with 
3600 feet per reel. 

Sounds crazy? We can sell 
brand name tapes at these ridiculous 
prices because we're the only 
supplier who bought up 400,000 reels. 

Mail your order, name and 
address, with check or money order 
(N.Y. residents: add tax) to: 

AMERICAN 
SURPLUS TRADING 

Dept. P2 

332 Canal Street 
New York, N.Y. 10013 

(212) 966 -5650 

CIRCLE NO. 4 ON FREE INFORMATION CARD 

PLANNING TO 

Let us know 8 weeks in advance so that you 
won't miss a single issue of POPULAR 
ELECTRONICS. 

Attach old label where indicated and print 
new address in space provided. Also include 
your mailing label whenever you write con- 
cerning your subscription. It helps us serve 
you promptly. 

Write to: P.O. Box 2772, Boulder, CO 80323, 
giving the following information: 

Change address only Extend my subscription 

ENTER NEW SUBSCRIPTION 
1 year $9.98 Payment enclosed 
Allow 30 -60 days for (1 extra BONUS issue) 
delivery. Bill me later 

NEW ADDRESS HERE 0205 

Name 

Address 

City 

please print 

State Zip 
Additional postage per year For Canada add $3 For countries outside 
U S and Canada. add $5 - cash in U S currency only 

E.AFFIX OLD LABEL 
If you have no label handy, print OLD address here. 

Name- l 
) Address 

r 
i 

C1ty- 
I State- 
L_ 

please print 

Electronics Library 

TROUBLESHOOTING WITH THE DUAL -TRACE 

SCOPE 

by Robert L. Goodman 
Author Goodman, who has been involved in 
electronic servicing for over 25 years, says 
that for fast and effective color TV trouble- 
shooting, no instrument compares with the 
dual -trace triggered -sweep scope. He de- 
scribes the dual -trace scope and its features, 
tells how to use the triggered- and automatic - 
sweep modes, and the dual -alternate and du- 
al- chopped sweep modes. He leads the read- 
er through a variety of problems to show how 
each troubleshooting sequence is performed, 
with over 125 photos of scope traces to illus- 
trate both defective and normal waveforms. 
Published by Tab Books, Blue Ridge Summit, 
PA 17214. 226 pages. $5.95 soft cover, 
$8.95 hard cover. 

SOUND RECORDING 

by John Eargle 
This nonmathematical approach uses a great 
many drawings, graphs and schematics to 
describe the devices, systems and tech- 
niques used in modern sound studios. Start- 
ing with background material on acoustics, 
psychoacoustics, stereo and 4- channel 
sound. the book moves into recording tools 
and their applications, including micro- 
phones, loudspeakers, audio control sys- 
tems, filter systems, and instrumentation for 
equalization. The last three chapters explore 
magnetic recording, signal -processing de- 
vices (equalizers, compressors, reverb, etc.), 
and disc recording and reproduction. 
Published by Van Nostrand Reinhold Co., 
450 West 33 St., New York, NY 10001. 323 
pages. $16.95 hard cover. 

PRACTICAL GUIDE TO DIGITAL INTEGRATED 

CIRCUITS 

by Alfred W. Barber 
Starting with a simple explanation of how log- 
ic circuits work, the book examines the differ- 
ent families such as TTL, MOS /FET and 
CMOS, the various types of gates and flip - 
flops, and how they are combined. Chapters 
on breadboarding and building complex cir- 
cuits from basic elements are followed by 
chapters on large -scale integration and how 
to specify, select and test IC's. The final 
chapter on how to use IC's in hobby projects 
takes the basic idea of using voice com- 
mands to control a model railroad and devel- 
ops it from concept to a practical circuit. 
Published by Parker Publishing Co., West 
Nyack, NY 10994. 240 pages. $12.95 hard 
cover. 

BEST IN NEW ELECTRONICS BOOKS! 
OThe Complete Handbook of Slow - can TV. 304 p...691I. S9.95 
How To Build Metal Treasure Locators. 112 p.:51 il. $3.95 
D Build -11 Book of Digital Electr. Timepieces. 294 p.. 209 il. 56.95 
OProgramming Microprocessors. 280 p,. 105 II. $6.95 
OOfsplay Electronics. 252 p 195 il. $5.95 
El Flying Model AirplaneaHelicopters By RC 192 p.. 147 il. 54.95 
Complete Hdbk of Videocassette Recdrs. 266 p.. 160 il. 55.95 
OMerophones -Mow Workflow Use. 224 p.. 85 il, $5.95 
OThe Complete Hdbk of Elect. House Wiring. 476 p -. 197 iI. $6.95 
Practical Solid -State DC Power Supplies. 196 p.. 15111. $6.95 
D &oadcast Engineering Maintenance Hdbk, 532 p..23511. $19.95 
CB Radio Operator's Guide--2nd Edition. 256 p. 139 il. $5 95 
O Build Your Own Working Robot. 238 p.. 83 il. $5.95 
Master Transistor1C Substitution Handbook. 518 p. 57.95 
Masser Hdbk of 1001 Pract Electr. Cirs. 602 p., 1250 it 59.95 
OTransistor Ignition Systems. 252 p.. 169 II. $5.95 

Prof. Elect. Electr Eng, Lis. Study Guide. 448 p., 318 il. $7.95 
-Color TV Trouble Factbk- ProbsSols -3rd Ed. 612 p. $5.95 
"Talk -Back TV: Two -Way Cable Television. 238 p.. 64 il. $5.95 
Understanding'Using Modern Sig. Gens. 294 p.. 120 il. $6.95 
Handbook of Multichannel Recording. 322 p.. 196 it 57.95 
Mathematics Unraveled- 280 p., 91 il. 56.95 
O CET License Handbook -2nd Edition 448 p.. 169 it $8.95 
Fun With Electrones. 140 p. 50 il. $3.95 
OPractical CB Radio Troubleshooting Repair 238 p.. 108 il. 55.95 
Fire Theft Security Systems -2nd Edition. 192 p,. 108 il S5.95 
OANO Electronics Simplified. 256 p.. 20211. $5.95 

Electronic Music Circuit Guidebook. 224 p., 180 il. $6.95 
O Linear IC Applications Handbook. 280 p.. 183 il. S6.95 
PilotNavigation With Pocket Calculator. 406 p.. 33811. $8.95 
OCommercial FCC License Handbook. 444 p., 150 il. $5.95 
OUnderstand'Using Modern Electr. Srvc. Test Eqp. 252 p $5 95 

AMATEUR RADIO STUDY GUIDES: O Novice $5.95 General 
$7 95 O Advanced $5.95 C7 Extra $5.95 Incentive $4.95 

DMaster Hdbk of Digital Logic Applications. 392 p.. 287 il. 57.95 
106 Easy Electr. Prols'Beyond Transistors. 224 p.. 127 il. 55.95 

Master Tube Substitution Handbook. 548 p.. 322 il. $4.95 
OServlcrng Medical8ioelectronic Equipment. 350 p..165 il. 58.95 
Model Railroad Electronics. 308 p 218 il. 55.95 

Microprocessor Microprograming Hdbk. 294 p.. 176 il $6.95 
Optoelectronics Guidebk -Wish Protects. 196 p . 11511 55.95 
OThe Complete FM 2 -Way Radio Handbook. 294 p., 11111. 55.95 
The Electronic Musical Instrument Manual. 210 p . 385 it 56.95 
Impedance. 196 p.. 90 il. $5.95 
Switching Regulators 8 Power Supplies. 252 p.. 128 d. 56.95 
021 Simple Transistor Radios You Can Build. 140 p.. 122 il. $3.95 
OOP AMP Circuit Design d Applications. 280 p.. 239 it $6.95 
OBasic Digital Electronics. 210 p.. 117 il. $4.95 
O How to Test Almost Everything Electronic. 160 p.. 11411 $3.95 
Servicing Cassette Cartridge Tape Players. 294 p.. 19611. $6.95 
OCR Schematic Svcing. Manuals. each 200 p. S5.95 Vol. 1 Ibis 
Browning, Hy-gain. Penney's, Vol. 2 Teaberry. Unimetrics. 
Pearce- Simpson. Siltronix. Vol. 3 E. F. Johnson. SSE Linear 
Sonar. Royce. OW. 4 Pace. Fannon -Courier (Cobra). O Vol. 5 

Radio Shack (Realistic). Surveyor, Beltek. Vol. 6 Xtal, 
Tram thamond. Shar. Vol. 7 Leayene, J.t.L.. Fanon 

SEND NO MONEY! We'll invoice you on 10 -DAY FREE TRIAL. Clip 
entire ad to order. 100 4o guaranteed or your money refunded. 

TAB BOOKS BLUE RIDGE SUMMIT. PA. 17214 

CIRCLE NO. 54 ON FREE INFORMATION CARD 
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Time $aver 200 p. - $5.95 
The complete hobbyist guide to 

electronic equipment, parts, supplies and 
services. Hundreds of mail order sources. 

The new book contains over 600 
companies and 250 categories: 
components, transceivers, antennas, iPs, 
ICs, assortments, assemblies, discounted 
items, test equipment, peripherals, etc. 

Dealer Inquiries Invited 
xxr.xM MN car. xcr - __ I 
Limited first run - Order Today 

O I enclose $5.95 plus 5518 postage and 
handling. Californians add 39e sales tax. 15 day 

I refund guarantee. 

! Name 

i Address 

City /State /Zip 

Send to: PMS Publishing, Dept. X, 12625 Lido' 
Way, Saratoga, CA 95070 I _ . s s. we s. MI xx. ax. r. x. 

APRIL 1977 
CIRCLE NO. 40 ON FREE INFORMATION CARD 
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ELECTRONICS MARKET PLACE 
REGULAR CLASSIFIED: COMMERCIAL RATE: For firms or individuals offering commercial products or services, $2.25 per word. Minimum order $33.75. 

EXPAND -AD CLASSIFIED RATE: $3.35 per word. Minimum order $50.25. Frequency discount; 5% for 6 months; 10% for 12 months paid in advance. READER 

RATE: For individuals with a personal item to buy or sell, $1.35 per word. No minimum! DISPLAY CLASSIFIED: 1" by 1 column (2 -1/4" wide). $260.00. 2' by 1 

column, $520.00. 3" by 1 column, $780.00. Advertiser to supply film positives. For frequency rates, please inquire. 
GENERAL INFORMATION: Payment must accompany copy except when ads are placed by accredited advertising agencies. First word in all ads set in caps. 

All copy subject to publisher's approval. All advertisers using Post Office Boxes in their addresses MUST supply publisher with permanent address and 

telephone number before ad can be run. Advertisements will not be published which advertise or promote the use of devices for the surreptitious interception 

of communications. Ads are not acknowledged. They will appear in first issue to go to press after closing date. Closing Date: 1st of the 2nd month preceding 

cover date (for example. March issue closes January 1st. Send order and remittance to POPULAR ELECTRONICS, One Park Avenue. New York. New York 

10016, Attention: Hal Cymes. 

FOR SALE 

FREE! Bargain Catalog- I.C.'s, LED's. readouts, fiber 
optics, calculators parts & kits, semiconductors, parts. 
Poly Paks, Box 942PE, Lynnfield. Mass. 01940. 

GOVERNMENT and industrial surplus receivers, 
transmitters, snooperscopes. electronic parts, Picture 
Catalog 25 cents. Meshna, Nattant, Mass. 01908. 

LOWEST Prices Electronic Parta. Confidential Catalog 
Free. KNAPP, 3174 8th Ave. S -W., Largo, Fla. 33540. 

ELECTRONIC PARTS, semiconductors, kits. FREE FLYER. 

Large catalog $1,00 deposit. BIGELOW ELECTRONICS, 
Bluffton, Ohio 45817. 

RADIO-T.V. Tubes -36 cents each. Send for free catalog. 
Cornell, 4213 University. San Diego, Calif. 92105. 

AMATEUR SCIENTISTS. Electronics Experimenters. 
Science Fair Students...Construction plans -Complete, 
including drawings, schematics, parts list with prices and 

sources... Robot Man - Psychedelic shows - Lasers - 
Emotion /De Detector - Touch Tone Dial - Quadraphonic 
Adapter - Transistorized Ignition - Burglar Alarm - 
Sound Meter...over 60 items. Send 50 cents coin (no 

stamps) for complete catalog. Technical Writers Group, 
Box 5994, University Station, Raleigh. N.C. 27607. 

METERS -Surplus, new, used, panel or portable. Send for 

list. Hanchett, Box 5577, Riverside, CA 92507. 

MECHANICAL, ELECTRONIC devices catalog 10 cents. 
Greatest Values - Lowest Prices. Fertik's, 5249 "D ", 
Philadelphia, Pa. 19120. 

soMINIO 

Wolter reproductions 

DEVTRONIX ORGAN PRODUCTS, Dept. C 

5872 Amapola Dr. e San Jose, CA 95129 

ORGAN KITS 
KEYBOARDS 

THE ULTIMATE IN DESIGN 
AND SOUND 

Demo Record & Brochure $1.00 

SOUND SYNTHESIZER KITS -Surf $12.95, Wind $12.95, 

Wind Chimes $17.95. Electronic Songbird $6.95, Musical 
Accessories, many more. Catalog free. PAIA Electronics. 
Box J14359, Oklahoma City, OK 73114. 

BUGGED ? ?? New locator finds them fast. Write. Clifton, 
11500 -L N,W, 7th Avenue, Miami, Florida 33168. 

YOU WILL SAVE BIG MONEY! Surplus, Clearouts, 
Bankruptcy, Inventory, Deals. Catalog $1 (redeemable). 
ETCOA Electronics, Box 741, Montreal, H3C 2V2. U.S. 

Inquiries. 

HEAR POLICE /FIRE Dispatchers! Catalog shows 
exclusive directories of "confidential" channels, scanners. 
Send postage stamp. Communications, Box 56 -PE, 

Commack, N.Y. 11725. 

JAPANESE TRANSISTORS, all transistors original factory 
made. Free catalog. West Pacific Electronics, P.O. Box 

3879, Torrance, CA 90510. 

ELECTRONIC ignition: Capacitor- Discharge, pointless. 
Auburn Sparkplugs. Wheel Stabilizers. Information 20 

cents. Anderson Engineering, Epsom, N.H. 03234. 

THERE IS NO OTHER TELESCOPE LIKE IT! 

THE NEW EDMUND 41/4'; f/4 
NEWTONIAN WIDE FIELD 
REFLECTOR TELESCOPE 

Patent 
Pending 

10.1001.~ 

108 

4500 UNUSUAL BARGAINS 

FOR HOBBYISTS. 

SCHOOLS. INDUSTRY 

EDMUND SCIENTIFIC CO. 
300 Edscorp Bldg. 

Barrington NJ. 08007 
America's Greatest 

Science Optics Hobby Center 

16091547-3188 HELPING TO DEVELOP AMERICA'S TECHNOLOGY FOR OVER 30 YEARS. 

CIRCLE NO 24 ON FREE INFORMATION CARO 

1 

Clear, bright, spectacular wide angle views of 
stars, moon, comets ... easy to use ... portable! 

IN SECONDS YOU'RE SCANNING THE ASTOUNDING UNIVERSE, able to 
see and study the breath -taking cosmos as perhaps you never have before 
.. awesome vastness. unbelievable orderliness, stark silent beauty. All the 

fascinating heavenly mysteries are yours to enter and explore. This new 
reflector telescope makes It easy for everyone to span a thousand light -years to 

space -age enjoyment of the heavens and outdoors. No complicated set up! Just 
insert the eyepiece. focus, and Its big 31/2' field of view gives you more stars in a 

single view than any other type of telescope. Bright, crisp, finely resolved images 
to capture your interest and imagination. Its probably the easiest to use telescope 
ever ... over your shoulder, in your lap, on a tripod. Or just rotate the spherical base 
on its own mount for use on a table, car hood. Take it anywhere (only 17", 10 lb.). 
Top quality optical system. 41/4 ", f/4 parabolic primary mirror (Va wave, 17" F.L.): 
prealigned '/s wave diagonal on a coated optical window seals optics from moisture 
and dust 28mm Kellner eyepiece (gives 15X, higher without other eyepiece or 
Barlow). Fast focusing (25' to inflrity) Bright Scharfanian red (doesn't impair night 
vision): adj. carrying strap. A "first" scope must.. 
an ideal second scope! 0 95 
There Is no other telescope like it. No. 2001 AV $149 

Ppd. 

COMPLETE AND MAIL COUPON NOW 
N11111 s =MI OMNI =NNW NIMINMI 

EDMUND SCIENTIFIC CO. 300 

SEND FREE 164 PG. CATALOG "A 

INNIIMISAICARO 

ICharge my E. American Exp. 

BankAmericard 7. Master Chg 

Interbank No. I 

Edscorp Bldg., Barrington. N. I. 08007 
Send me 

_unique Edmund Telescope(s) 
#2001 AV @ $149.95 ea $ 

Service & Handling Charge 5 1.00 
Enclosed is 7 Check E) M 0. 

For TOTAL of $ 

ICard No. 

Expiration Date 

I 30 -DAY MONEY -BACK GUAR- 
/ ANTES. You must be satis- 

Clt 
y lied or return any purchase Ln 30 days for full refund. State zla 
elm 

Signature 

Name 
(Please Print) 

Address 

J 

UNSCRAMBLERS: Fits any scanner or monitor, easily ad- 

justs to all scrambled frequencies. Only 4" square $29.95, 

fully guaranteed. Dealer inquiries welcomed. PDQ 

Electronics, Box 841, North Little Rock, Arkansas 72115. 

RECONDITIONED Test Equipment. $0.50 for catalog. 
Walter's Test Equipment, 2697 Nickel, San Pablo, CA 

94806. 

POLICE, Fire monitors, scanners, crystals, CB 

Transceivers, New Crystal -less scanners. Dis- 

count priced. Box 19224, Denver, CO 80219. 

TELETYPE EQUIPMENT for sale for beginners and exper- 
ienced computer enthusiast. Teletype machines, parts, 
supplies. Catalogue $1.00 to: ATLANTIC SALES, 3730 

Nautilus Ave., Brooklyn, NY 11224. Tel: (212) 372 -0349. 

CARBON FILM RESISTORS. Brand new as low as 1.7 

cents. Discounts of 20%. Prompt delivery. FREE 

samples /specifications. COMPONENTS CENTER, Box 

134P, N.Y., N.Y. 10038 

WHOLESALE C.B., Scanners, Antennas, Catalog 25 cents. 
Crystals: Special cut, $4.95. Monitor $3.95. Send make, 

model, frequency. G. Enterprises, Box 461P, Clearfield, UT 

84015. 

COMPUTER HOBBYISTS- classified advertising 

newsletter. $3.75 /year. Free Sample. ON_LINE, 

24695 Santa Cruz Hwy., Los Gatos, CA 95030. 

BUILD YOUR OWN SPEAKERS 
AND SAVE UP TO 50 %. 

Send for our tree. bct oaáed 40page catalog /manual and 

learn how to assemble your own eiemenl stereo 

speaker Iron h or Iron Yes Ourcatalog reCludes 

chapters on design, c rucon. zewers, enclosures. 

midranges. rooters, tweeters and horns. Mite us today 

sPEAKEBIAB 
Dept PEA. 5500 35th N i 
Seattle. Washington 98105 

SURPLUS 'SMART' TERMINALS, components, 

serious music synthesizer kits, plans, parts, and 

more. Send SASE for FREE INFO Package. CFR 

Associates, POBF, Newton, N.H. 03858. 

CB RADIOS, monitors, crystals, CD ignitions. Southland, 
Box 3591 -B, Baytown. Texas 77520. 

CB CRYSTALS over 20,000 standard and specials 

in stock from 6.0 MHz to 45.0 MHz. Call or write 

for information package. Dealer inquiries invited. 

Roberts Electronics Sales, 73563 29 Palms High- 

way, 29 Palms, California 92277. (714) 367- 

6235. 

BUILD DOUR OWN TV CAMERAI 
Meal fer home & business 

THE ECONOMICAL ANDIES TO He,E MON- 
ITORING OF NOIRENIEi ENTRANCES, 
ORIVENAYS...WMNESS all INOOSTRIAL 
SORYEILLANCE...ITY...AIMTEOR TY PUN 
55105000 OF 011MS APPLICATIONS. 
MODEL IT -IA SERIES S - KIT FORM U1S; 
MUMBLES sh1S. SOUD- STATE. WORKS ON 
ANY TV SET. OPTIONAL SWIM KIT SISAL 
PRONE er SMITE tar aplat. Dial 4 --04tH 

1701 ommmowir ATV Research DAKOTA CITY, NE 61731 

BUILD AND SAVE. TELEPHONES, TELEVISION, DETEC- 
TIVE, BROADCAST Electronics. We sell construction 
plans with an Engineering Service. Speakerphones, An- 
swering Machines, Carphones, Phonevision. Dialers, Color 
TV Converters, VTR, Games, $25 TV Camera, Electron 
Microscope, Special Effects Generator, Time Base Correc- 
tor, Chroma Key. Engineering Courses in Telephone, Inte- 
grated Circuits, Detective Electronics. PLUS MUCH 
MORE, NEW Super Hobby Catalog PLUS year's subscrip- 
tion to Electronic News Letter, $1.00. Don Britton Enter- 
prises, 6200 Wilshire Blvd., Los Angeles, Calif. 90048. 

T.V. COMMERCIAL KILLER. New solid state device will 
turn off commercials that exceed preset level, Plans $2.00. 
Ken's Electronics, Box 23810, Jacksonville, Florida 32217. 

POPULAR ELECTRONICS 
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Your Chola 

I DIP ' sp 
,Switch 

Cat. No. SWilehe We bought a factory's com- 
4E366B 2 plate inventory of 100,000 
4E3669 3 piece We've sold m as 
4E3021 4 high $2.98 each. Now at 

O 
4E3670 5 prices anyone can afford. 
4E3671 6 You when you 
4E2677 7 buy 'cm. All SPOT, fits 14- 
4E3022 8 pin DIP socket. Wt. 1 -00. 

100'S OF BARRELS PURCHASED! 
For the first time anywhere, Poly Pak 
merchandisers introduce a new way 
in buying the economical way. Raw 
stock from the "barrel ". Remember 
the "good ole days"? They're back 
again. The same way merchandisers 
throughout the United States buy 
from various factories ... their over- 
runs in barrels. Poly Pak has done 
the same. Therefore you are getting 
the same type of material as the 
RE- TESTERS DO! 

TEST 'EM YOURSELF 'N SAVE' 
BARREL KIT #210 
GLOWIN' PANELS A/ A 

for I fi"trrf 
$1.98 - 

-Elea 
. 

4" x 1" ponte. it blue -green with 110VAC. 
Use for nice lites, indica- 
tors. etc,Cat. No. 4E3550 
B ARREL KIT #184 
% -WATT METAL FILM 

150 for 
$1.98 

100% metal film reels- 

SOLID 
STATE 

AMPLIFNR! 

3 for $18. 
Cat. No. 
4E3522 

M -FM Tuner 
FIRST TIME ever offered! Enjoy AM and FM broadcasts 
at a tremendous savings! Top quality compact con- 
struction. only 2t /z 6 x 21/4". Highly sensitive nd 
selective, 

w 
ith excellent S/N ratio; sensitivity less 

than 5 oVfoc 10 db S /N.- Tunes complete FM band 
from 86.5 to 108.5 mHz, and complete AM band from 
540 to 1606 kHz. Features built-in AM antenna, 3 
gang variable condenser. IF frequency of AM is 455 
kHz, of FM is 10.7 mliz. Zero signal current 7.1 ma 
FM, 6.4 ma AM. Five stages: RF amp, mixer, and 3 IF 
stages. Slide switch selects AM, FM or FM-AFC. NOT 
A KIT! Completely wired and easy to connect to am- 
plifier. Operates on 9- 12VDC. Wt. 12 ow, 

poly Pak'1 EXCLUSIVE Avg. Ship. 
Wt. 6 ozs. 

O LMSSSH 3 for 1.4.00 SPECIALS O LM559V 3 for 1,19 
9 

S for $1.19 LMS65N 3 for 2.50 
5 for 1.19 C7 LM703N 4 for 1,19 
4 for 1.19 O LM709H 5 for 1.19 
2 for 1.19 O LM71ON 2 for 1.19 
3 for 1.19 O LM723N 2 for 1,19 
3 for 3.00 O LM741V 4 for 1.19 
3 for 3.00 0 LM747H 2 for 1,19 
4 for 1.19 O LM748V 5 for 1.19 O LM1800N 3 for 2.50 3 for 2.50 
3 for 2.50 0 LM3900N 4 for 1,19 
3 for 4.00 O LM4250H 3 for 2.50 
2 for 1.10 

Code H=T05 case, 
M1n1 Dip, N =DIP, 

O LM301H 
LM3o1V 

O LM307V 
LM308V 
LM309H 

O LM322N 
O LM324N 
O LM339N 

LM37ON 
O LM373N 
O LM377N 
D LM380V 

Every kit carries 
a money back 

guarantee! 

a Ii. 
BARREL KIT #203, D BARREL KIT #20 
CALCULATOR oo080MINI BLOCK 
KEYBOARDS Ila086 CAPACITORS 
10 for $1.9 :19a 100 for $1.98 
It's true! 20 -key, 4 func- Unbelievable! Worth $50. 
lion keyboards at ridico- High precision submini 
lour aive -ow'a y. Wt. 12 ozs caps for all applications. 
Cat. No. 4E 3524 Wt. 3 ozs. Cat. 4E3528 

10 BARREL KITS 11 K "Free 

tors. Long leads. 4E3413 

BARREL KIT #182 
JUMBO RED LEDS 
15 for $1.98 
10 0 ,o material, user can- 
cellation from factory 
dumps, 3V 10 mils. For 
100's of projects, red lens. 
Cat. No. 4E3369 

BARREL KIT #167 
ROMS -RAMS- 
REGISTERS d 

1 -1b. $1.98 f 
with approx count of 80 
ees. You o r 
marked, mostly National, 
Some 40 pins. 4E3064 

KIT #202 
PLUGS. SOCKETS 
RECEPTACLES 
100 for 

YOUR 
CHOICE 
OF 
ANY 
IEIT 

$1.98 e' In-: 
eludes AC, DC, RF, audio., 
4 -9 pik,. all kinds. Wt. 1 lb. 
Cat No. 4E3527 
BARREL KIT #166 
LONG LEAD DISCS 

4 ozs. $1.98 
No counting makes it so 
You get 150 -pc. kit (Cs- 
pros). All marked, 100 %. 
Cat. No. 4E3089 

ARREL KIT #201 
eV INDICATORS 
w /leads 
15 for $1.98 
Test lamp manufacturer 
dumps entoory! Worth 

e . Like ar -o- wheat. 
Cat. No. 4(3526 
BARREL KIT #163 
MINI TRIM POTS 
30 for 

$1.98 
Asst, values 100 to 1 meg 
What a buy. Single turn. 
1/4 W. Wt. 6 oz, 4E3345 

B ARREL KIT #158 
MAGNIFIED MAN -3's 
12 for 
$1.98 MAN -a, 7- 

a g readout, with built -on 
magnifier, Factory discon- 
tinued line. 100% se- 
rial. Cat. No. 4E3325 I no. 

BA R L KIT #135 
MICRO MINI LAMPS 
20 for 
$1.98 
Imagine! Mere sine t / / 1 with wire lead+ a 

x1 5 VDC, 40 mils. Worth 60e 
r`4.. Cat. No. 4E3259 

KIT #127 
AXIAL ELECTROS 
40 for 
$1.98 

Asst. capacities and 
voltages. Cat. No. 4E3227 

BARREL KIT #157 
MOLEX CONNECTORS 
75 for 
$1.98 rrra 2 asa. 

Nylon, white cable connec- 
tors, t. factory over-run. 
NO PICKEEI Mixed in bar - 
rels. Cat. No. 4E3324 
BARREL KIT #134 
CALCULATOR CHIPS 
15 for /))-t--. $1.98f/ ?? 
National type. Can he 
MMII36, 38, etc, Un- 
tested. Cat. No. 4E3258 

BARREL KIT #144 
RCA PHONO PLUGS 
40 for $1.98 
1.000,000 RCA phono plugs for this one. You hi -fi -ers 

w they are 
er lat 4E 3293 

material. al. 

BARREL KIT #126 
UPRIGHT ELECTROS 
40 for -1t 
$1.98 lof to 300mí to mixture 

of voltages. 100 % magked 
Rood. 4E3226 

B ARREL KIT #109 
TERMINAL STRIPS 
100 for $1.98 
Wide asst. of terminal strip 
connectors,. from 1 contact 
ap. Strip manufacturers 
barrel dump is your gain. 
Wt. 1 lb.Cat.No 4E3136 
B ARREL KIT #93 
HALF WATTERS 

200 for $1.98 
Resistor factory tried to 
tool n (l by :nixing 10';; 
color-coded resistors in 
barrel. But value is there. 
4 oz. 4E3046 Untested 

BARREL KIT #104 
SLIDE VOLUME 
CONTROLS 

10 for 
$1.98 
Cat.No. 4E1057 

BARREL KIT #92 
3 AMP EPDXY 
RECTIFIERS Untested 
100 for $1.98 
Cosmetic rejects, electri- 
rally fine business! You 
check 'em, it's not for us. 
Asst. voltages 4E3204 

B ARREL KIT :87 BARREL KLT «86 
NATIONAL IC BONANZAHOBBY LEDS t 

BARREL KIT #154 
CLOCK CHIPS - 

20 for 
$1.98 
We gathered n assortment 
of clock chip, alarm, calen- 
dar. beepers, who knows, 
oll' mi ve,i. Cat No. 4E 3108 

Back By 
Popular 
Demand 

HONEST ABE PENNY SALE 
Order by Cat. No. 4E1981 a Type No. 

Type Sale 2 For O SN7464N .16 ,17 O SN7415ON .99 1.00 
O SN7400N 50.16 50.17 O SN7470N .45 .46 O SN74151N .70 71 
O SN7401N .16 .17 O 5574725 .34 .35 O SN74153N .65 .66 

5N7402N .16 .17 5N7473N .36 .37 SN74154N 1.03 1.04 
5N7403N .16 .17 O SN3474N .31 .32 O 55741555 .70 .71 
SN74O4N .16 .17 O 5574755 .49 .50 O SN74157N .70 .71 
SN7405N .18 .19 O 5N7476N .31 .32 O 55741585 .85 .86 

O 5N7406N .20 .21 O SN7478N .79 .80 O SN74160N .88 .89 
O SN7407N .25 .26 O SN7483N .69 .70 O SN74161N .88 .89 

SN7409N -18 .19 O SN7489N 1.95 1.96 O SN74164N .79 .80 
O 5574105 .16 .17 D 5N7490N .44 .45 0 SN74165N .99 1.00 
O SN7411N -25 .26 O 5N7491N -73 .74 O SN74173N 1,39 1.40 

SN7413N .45 .48 O SN7492N .47 .48 D SN74174N .97 .98 
SN7417N .32 .33 O SN7493N .47 .48 O SN74175N .89 .90 

O SN7420N .16 .17 O 557494N .78 .79 O 51,474176N .79 .80 
SN7421N .29 .30 O SN7495N .78 .79 O 5574177N .79 .80 

O SN7423N .35 .36 O SN7496N .72 .73 O SN74181N 2.05 2.06 
SN7425N ,27 .28 O SN74100N .98 ,99 O SN74184N 1.75 1.76 

D 5N7430N .16 .17 O SN74106N .65 .66 O SN74185N 1.75 1.76 
SN7437N ,26 .27 O 557410751 .33 .34 O SN74190N 1.15 1.16 
SN7438N .26 .27 O SN74112N ,65 .66 O SN74191N 1.05 1.06 

O 5N744013 -16 -17 O SN74113N .65 .66 O SN74192N ,87 .88 
O SN7441N .84 .85 O SN74114N .65 .66 O 51474193N .83 .84 

SN7442N .53 ,34 O SN74121N .38 .39 O 55741955 .73 .74 
SN7445N .69 .70 O SN74123N .59 .60 0 SN74196N .88 .89 
SN7446N .79 .80 D 5N74125N .59 .60 O 51474198N 1.49 1.50 
SN7447N .79 .80 O SN74126N 1.00 1.01 0 SN74199N 1.49 1.50 

O SN7448N .76 .77 O SN74132N .59 .60 O SN74200N 3.95 3.96 
O SN7450N .16 .17 D 55741415 .88 .89 O SN74251N 1.09 1.10 

0N7451N .16 .17 O SN74145N .69 .70 0 55742845 5.95 5.96 
O 5574545 .16 ,17 O SN74148N 1,29 1.30 O 5N74285N 5.95 5.96 

41) 
BARREL KIT #200 
9 DIGIT 
READOUT 
MODULES 
5 for 
$1.98wiihcalcula tar & 
driver chips beneath epoxy 
Cat. No. 4E 3515 
BARREL KIT #5 
SCRS, TRIACS 
OUADRACS 
40 for 
$1.98 Raw factory 
stock; All the 10 amp types. 
Cat -No. 4E2419 Untested. 

BARREL KIT #143 
75 -PC TRANSISTORS 

$1.98 
100 ec material, TO -92, 
factory discontinued lines, 
pop's mixed with npna, 
2N4400- 1- 2 -3 -4, 4E3290 

BARREL KIT #131 
TANTALUM 
ELECTROS 
30 for $1.98 
Mixed, marked prime, top 
grade asst. values, volt- 
ages. Cat. No. 4E 3255 

BARREL KIT 115 
MOLEX 100 %loço SOCKETS good 
200 for Cat.No $1.98 4E31 
Calculator maker dump! We 
gut a zillion of 'em. Used 
for ICsockets etc. 

nnm 

INCLUDES 
"100%" 

MATERIAL 
TOO!!!! 

BARREL KIT #188 
400 Parts 
Includes resistors, ceps, 
transformers, rectifiers, di- 

des, etc, for .p.c. work. 
Preformed, dumped into 
barrels by factorlaa, 100 %. 
Cat. No. 4E 3401 
BARREL KIT #159 
MODULAR SWITCHES 
25 for 
$1.9 
Centralab 

witches, TV -make x 
cess. Dpdt. 6pdt, etc. Brand 
now. Cat. No. 4E3150 
BARREL KIT #138 
PANEL SWITCHES 
30 for,_ -k 
$1.98 
Dud you hear of OAK ? An- other esci aktr barrelled all toles utmrolar; ea elec- tric, : (,des, etc. 4(3268 
BARREL KIT #128 

INI DIP ICS 
75 for $1.98 
Large mfg- dumped 100's o 
lbs into barrels. Include 
741s, LM- 380 -8,'103,567, 
555. 558 -but who knows? W 1 lb. 4E3245 
BARREL KIT #112 
MICRO MINI LEDS 
40 for 
$1.98 

All the tiny lads, axial, up- 
right of Monsanto, Litronix, 
variety of colors. Yield 
50% or better. 4E3139 

BARREL KIT #101 
RESISTOR SPECIAL 
200 for _. 
$1.98 

Includes t. V, 1/r 1, - 
watters, carbon. á oz. 
100 % good. 4E3054 

B ARREL KIT #99 
PHOTO ELECTRIC 
CELLS 
10 for $1.98 
Asst. GE types, CDS types 
Mixed by factory. Big je 
for us to separate. 100% 
good. Cat.No. 4E3052 

BARREL 1191 _ 
SILVER MICAS 
100 for $1.98 

Physical 
case, 

&arvaluesf D 
Cat.NO- 4E3018 

BARREL KIT «88 
LITRONICS LED 
READOUTS 

10 for $1.98 
rti 

I 727 tr 
ple.. , i , : { : 1 to 0.6, Bo 
(rum 0 1 1 , 1 . 1 II m ,,d 
hase fun! No. 4E2861 

100 for 
$1.98 

Tapen Illlll 7 -I 1111 ., rn 
1(051.. rege.ler.., I,, 

K ,..,l,'. rl,ip.. Imam.. , 

Cat.No. 4E 2860Untented, 

40 for ti 
$1.98 Untested 

747's. 727's, singles, tri- 
ples, etc. .33 to 0.6. Rot 
from factory, :Il mixed; 
have fun! 4E2855 

BARREL KIT 
2 WATTERS 
100 for 

ao% $1.98 V tgood, 

Suppliers throw 'em in the 
barrel, Ws a li'I gold mine. 
AN marked. Cat.No. 4E 2735 

BARREL KIT #65 1 
MIXED READOUTS 
10 for $1.98 
Famtnry returns 

u bers as MAN MAN - 
7'e. MAN -3's, 11 barroh 8 
no time to separate. 
Cat.No. 4E2733Untcsted- 

EL KIT #83 
15 for $1.9 
LM -340T 
VOLT REG 
Factory rejected thern tor 
length of leads, Mayinclude 
f.. 6. 0. l2, 15, I R. 24 volts. 
Power tab Cat. 4E 2635 

BARREL KIT 561 
POLYSTYRENE CAP 
100 for 
$1.98 

Finest caps made. Asa gam- 
ble we bought 10 barrels 
from factory. mixed values; 
till good. Cat. No 4E2729 

BARREL KIT #81 
SUBMINI RESISTORS 
200 for 
$1.98 

PC, upright type, color cod. 
ed, 's 'att. Asst values. 
Came to us in a barrel. 
Cat -NO 4E 2748 100 % 000d, 

BARREL KIT #58 
SLIDE SWITCHES't'a, -r° 

BARREL KIT #76 
1 -WATT ZENERS 

100 for $1.981 
Factory same as 400 -mw's. 
Never -to- see -again offer, 6, 
8, 10, 12. 15V. under 
glass. Double plug, 
Cat.No. 4E2741 Untested. 
BARREL KIT #56 
POWERS! POWERS! 
$1.98 
100 for 30 for $1.98P 

All shapes. sizes. spst. opal, 
e taries, etc, Tremen- 

dous shop yak for 100'+ of 
witching projects, 

Cat.No. 4E2726100 % good 
B ARREL KIT #39 
2543055 HOBBY 
TRANSISTORS 

BARREL KIT #37 
1 AMP "BULLETT" 
RECTIFIERS Untested 

15 for " 100 for $1.98 
Famous style, asstd. volt- 
ages. silicon, axial includes 

Pullout. of the famous all types of voltages to 253055. 4E2617 100 % 1KV.Cat -NO. 4E 2615 

$1.98 

BARREL KIT #26 
PLASTIC 
TRANSISTORS 
100 for 

$1.9$ Untested. 
Type TO -92 (TO -181, all 
manufacturers, variety of 
2N 1's. Cat.No 4E 2604 

KIT #1 
PRECISION RESISTORS 
200 for 
$1.98 

-411ma- 
Marked and unmarked t z1/4. w 
vs. 2 atts,Ne. 4E2428 

BARREL KIT #25 
METAL CAN 
TRANSISTORS 
100 for $1.98 
Includes TO -5, TO -1, TO- 
18, etc., assorted 2N num 
bers, unmarked e 

CatNg 4E 2603 [masted, 
BARREL KIT #11 
POWER TAB 
TRANSISTORS 
40 for 
$1.98 

NPN, plastic TO220 type. 
Assorted 2N numbers. 
No. 4E2425 Untested. 

BARREL NIT :38 
GERMANIUM DIODE 
200 for $1.98 

untested 
Famous maker, 

old. i. grows ld, But tle Never 
i. the .va >m the RE:- 

TESTERS buy 'em from the 
t'mories. Cat,N0.4E 2614 
BARREL KIT #20 
LONG LEAD DISCS 
100 for 
$1.98 

BARREL KIT #35 
NEON LAMPS 
30 for 
$1.98 100% gond, 

Famous NE -2's. All prime, 
but factory made illions 
and barreled 'em. Your ad- 
vantage Cat.No 4E2613 

h us leaner 
e. Barrels of 

c 

resistors 3 to 7 watts. 
Cat No 4E 2724 
BARREL KIT #31 
M 
RESISTORS 
100 for $1.98 

Made mostly by Corning, 
the finest resistor 

- made. 
Mostly '/z watters. 1% tu 
5% tot- A barrel of 
values. Cat No. 4E2609 

BARREL KIT #73 
TRANSISTOR 
ELECTROS 

50 for $1.98 
We don't wish to separate 
wide asst voltages d values 
up to 300 mf. Cat. 4E2747 

BARREL KIT .54 
8 DIGIT READOUTS 
10 for tuuif 'fl 
$1.98- 

Bargain of a lifetime! All 
we got was 1 barrel - the 
"blisdor digit" types. Multi- 
plexed. Cat. No. 4E2722 
BARREL KIT 53G 
PREFORMED 

200 for $1.98 
Ne got barrel- ,d '. and 

.. 
- for Pc 

m 100: s, 1100 matters. 
No. 4E2600100% good 

BARREL KIT #71 
CAPACITOR SPECIAL 
100 pes. 

$1.98 
colcos m Idede, plastics, 

discs, etc. Nifty 
100 
ceramics, 

good Cat.No 4E2738 
BARREL KIT #40 
PNP HIGH -POWER 
TRANSISTORS 
20 for 
$1.98 
Popular germanium TO -3 
case 4E 2618100% good 
B ARREL KIT #27 
PREFORMED DISCS 
100 for e 

$1.98 
fris shelf inventory 

but he dumped 'eat bar - 
Is. Preformed, for PC use. 

Mixed values too! 4E 2605 

''auction sale ". Prime, 
marked only. Long leads. 
Cat. 4E2590100 % goou 

BARREL KIT #7 
VOLUME CONTROL 
BONANZA! 
30 for 

$1.98 Ss.t. good 100% 
Single.. duals, variety of 
values, styles, big ones - 
small ones. Cat.No. 4E2421 

BARREL KIT #19 
DIPPED MYLARS 

60 for $1.98 
'Finest capacitors mode, 
shiny finish. Imagine facto- 
, dumping 'em in barrels. 
at,No- 4E2597100 % good 

BARREL KIT # 3 - 
1N4141/914 tel! 
SWITCHING DIODES 
100 for $1.98 

Imagine 
d'odes atmthese 

switching 
n 

Cat.No. 4E2418 Untested, 

BARREL KIT #2 
LINEAR OR AMPS, 
DIPS 75 for 
ested $1.98 
May include 709's, 741's, 

703's, 
560 series. 555 in- 

ludes 4E2416 

BARREL KIT #1 1 5N7400 DIP IC'S. 
75 for $1.98 
Marked 14 and/or with 16 
pin dips, y i clude gates, registers, flip flops, count- 
ers. 4E 2413 'Intest 

BARREL KIT :4 
"4000" RECTIFIERS 
100 for -co- 
$1.98 ! nteated. 

IN. 1000 ern... 'day in- 
clude 1 r,:. I nn, 200, 
400, 600. 800 and 1000 
voltera. 4E2417 
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ELECTRONIC 
PARTS AND 

ACCESSORIES j 
Reg. Sale I 

reite Actuated Switch, XM 556 198 .99 

60 MM. Cassette, Pkg. of 3, TA -819 - .. 1.49 .81 

2V. RED LE-O., Pkg. of 5, PL -233 .... 1.99 .59 

40 Min. 8 -Track Tape, TA -907 .69 .39 ' 
Elect. Cap. Kit, 50 Asst., CD-401 5.00 1.10 

Slidemount, CB- Stereo, AU -344 2.50 1.19 

I Black Light Bulb, XM -291 100 .49 ' CB Converter for Car, CB -417 14.99 9.99 

Resistors 1/2-1 watt, Pkg. 100, RR -011 . 1.19 .19 

Y' )lume Controls, 12 Asstd. VC -214 - 1.00 .49 

Univac Keypunch Keyboard Assembly 

Parts Bargain AS /IS, XM -539 11.00 9.00 

I Empire 999 Mag. Phono Cart. PC -188 - . 9.99 6.99 

I 3 -6V DC Hobby Motors, 5 Asstd. M0 -333 2.00 .59 

Solder Terminal Strips, 40 Asstd. XM -501 1.30 .50 

Double Face Foam Tape 3 'x52", TA -903 1.00 .80 

4 RPM Timing Motor, 111 VAC, MO- 211...49 .30 

8 RPM Revers. Motor 117 VAC, MO -393 . 2.50 .99 

Ceramic Disc Cap., 100 Asstd. CC -210 . 1.29 .80 

T1 Calculator Keyboard, 20 Key, XM -253 5.00 1.60 

Push -Button Car Radio, Less Knobs 

I and Speaker, AU -580 ONLY 10.99 

I 31/r Digit Liquid Crystal 

' Display, 01-371 10.00 3.00 

Knob Kit, 25 Pcs. Asstd., KN -030 1.00 .69 

8 -Track Tape Deck Chassis, RA -383. 11.00 12.99 

7 Seg. L.E.D. Display Corn. K., XM-414 . 2.00 1.00 

Stepping Relay, 6 -12 VDC, 

10 Pos., SW -843 5.00 3.00 

Solenoid, 111 VAC, 3h- Travel, SW -839 . 1.19 .99 

258414 T0'66 Output Trans., TR -141 . . 3.19 1.19 

Fairchild 103 Type IC, TR -793 .99 .39 

Fairchild 111 Type Linear AM PIC, TR -294 ..99 .39 

IC Grab Bag, 10 Asstd. Types, TR -422.. 1.19 .50 

Calculator IC Chip, Nortec 4202, TR -424 6.00 2.99 

SCR Grab Bag, 25 Asstd. Types, TR -446. 2.69 

Cadium Photo Cells, Pkg. of 2, TR -512 ...90 
I Aluminum Heat Sink 134 u 1/2", XM -021 - ..49 

V 12 Digit Calculator IC, XM -330 6 00 

20 Key Calculator Keyboard, XM -339 6.00 

I 3" 1 Seg. L.E.D. Display, 

Green, Com. A., XM -341 ... - - - . 2.69 

/ 

' 

r 
/ 

90 

49 

29 

1.49 

1.29 i 

1 

/ 
I 

1 

1 

I 
o 

1.39 $ 

V Send to: Olson Electronics, Dept. RV, 260 S. Forge St., 

Akron, Ohio 44321. Allow for Postage, C.O.D. 20' /o De- 11 

posit. Ohio Residents Add 4% Sales Tax. 1 
I t 
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C.B. POWER SUPPLY KIT 
o 

1 

A complete kit which puts out 10 to 24 
VDC at 2 amps, regulated, 115 VAC in. 
The finished supply can be wired to put 
out a constant 13.8 VDC, ideal for set- 
ting up your mobile C.B. rig indoors. Kit 
includes PC board, cap's, resistors, pot, 
transistor, transformer, IC, bridge recti- 
fier, heat sink, line cord, switch, ind. lite 
and instructions. Case not supplied, but 
everything you need for only S14.88! 
Sh. Wt. 6 Lbs . 6C60498 . . $14.88 

5 Amp, 0 to 30 Volt AC /DC 
, POWER SUPPLY KIT 
-t- This hi -amp, unregulated power supply 

package is an easy kit to build. It in- 
cludes a 24 volt, 5 amp transform!{s{,er, 0 to 
40 volt autotransformer (VariaO'1, cap., 
bridge rectifier, switch, ind. lite, terminal 
strip, line cord and wiring diagram. Use- 
ful as a battery charger, bench supply or 
any use requiring high current. 
Sh. Wt. 9 Lbs ...6C60462... $14.50, 

} 

J 
CONFERENCE CALLER KIT - This neat kit allows you to patch five (5) ï phones together into one conference, or ` transfer a call to another phone. Kit in- 

ai eludes a special transformer, switches, 
`n cable, and solid state parts, case not 
T supplied. Complete with instructions, - diagrams and data. 

Sh. Wt. 8 Lbs . - . 7C70043 18.88 

i; El F~ 

COLOR T.V. CHASSIS 
New solid state TV chassis and parts for 

use with In -Line Black Matrix picture 
O tubes. Chassis' are for 13 ", 15" and 19" 

sets (TS -951 and TS -953). $29.50 & up. 
Liz 

IN /OUTPUT TERMINAL 
> Once part of a complex computer sys- 

tern, now available at an unbelievably j low price. Terminal includes block key- 
board, 3" CRT, ASCII output, 128 page 
manual and more! $49.50 
FOR MORE DETAILS on the television 
chassis and in /output terminal, refer to 
B& F's ad in PE's March or February '77, 
or send for our free catal 

F t BRF' & 
ti 
B&F tB&F tB& , t `FtB&Ft &FtB&F 

COMPUTER 
DISPLAY 
1/O TERMINAL 
These are used urnts 
made for airport ,<ket 
mg and seat assignment. 
Sold "AS IS ", all sales 
are final on mis item Q. 

r- 

This display terminal has an integral con- 
troller, B/W cathode ray tube and key- 
board. The system has a serial I/O inter- 
face for communication and an I/O in- p 
terface for a printer. 17" b/w CRT Dis- 
play features 41 lines of data 52 ,,- 
charaters per line 21 special push but- 
tons wired for a program call up Self- 

O contained power supply (external). 
Keyboard features 52 data keys 28 
special keys detachable with cable. 
Logic Unit features 2048 by 6 bit core C 
memory Printer I/O interface Corn - 

munication I/O interface. 
Power: 115V, 50/60 Hz, 500 Watts. 
Shipping weight: 210 Lbs., including b 
logic unit, keyboard, display and cables. 
These terminals are shipped truck freight v. 
collect only, you must pay shipping. 
71/070042 , ,Tect. manual m i . . 80.00 O 

MUSE 
MUSIC 
COMPOSER 
COMPUTER 

A compact digital computer that you 
can use to create your own music. Uses t 
the latest electronic technology, it is al- 
most 

:. 
ahead of its time. New, boxed 

with complete 20 page instruction book. 
List price was $347.50 ... 
Sh. Wt. 15 Lbs .. "MUSE" . .$125.00 

PHONE ORDERS N.F;LCO \TE! 
(617) 531 -5774 / 532.2323 

American Express, Bank :I merieard and 
Master Charge Cards Ac,pted 

$10.00 Minimum on all Charge Orders - 
POSTAGE: Please add sufficient funds 

to corer pottage and insurance. 

B &F ENTERPRISES 
119 FOSTER STREET 

PEABODY, MASS. 01960 

CIRCLE NO. 10 ON FREE INFORMATION CARD 

SURPRISES GALORE! Projects, ham radio, music synthe- 
sizers, etc. IC's. pots, hardware. crystals. keyboards, re- 
sistors. etc. Send 13 cents stamp for catalogue. UTEP. Box 

262318, Salt Lake City, Utah 84125. 

FREE FLYER from Colorado's fastest growing electronic 
parts distributor. Our second big year with outstanding 
buys on kits. parts, semi's, scientific items. Visit our retail 

outlet. J.B. Saunders Company, 3050 Valmont, Boulder, 
CO 80301. 

NAME BRAND Digital /Analog Test Equipment. Discount 
prices. Free catalog. Salen Electronics, Box 82, Skokie, Il- 
linois 60076. 

SURPLUS TEST EQUIPMENT: USM105A 15Mhz DT oscil- 
loscope $315, UPM110 spectrum analyzer $315, TEK180A 

$85, OS8 2Mhz oscilloscope $70, Fluke 803R $125, 

HP302AR wave analyzer $650. All postpaid guaranteed 
working. Free information. ACS, Box 8104. Athens, GA 

30601. (404) 353 -1634. 

SURPLUS COMPONENTS, Communication and test equip- 
ment. Illustrated catalog 25 cents. E. French, P.O. Box 249, 

Aurora, Illinois 60505. 

CB RADIOS -Police Scanners, Wholesale only!! Send let- 

terhead for lowest prices anywhere. Four Wheeler, 10PE, 

New Scotland, Albany, N.Y. 12208. 
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MICRO MINI MIKE`' 
WIRELESS MICROPHONE 

World's smallest; solid state, self- contain- 
ed. Picks up and transmits most sounds NI 
without wires up to 300 ft. through FM Ra- 

dio. Use as mike, ampf., alarm & alert sys., 
hot line, baby sitter, etc. Money back guar. 
B /A, M/C cds, COD ok. $18.95 plus $1.00 II 
post. & hdlg. Calif. res. add tax. Mail orders 111 

size only Qty. Disc. Avail. AMC SALES, INC. 

" 
Dept. . ±, Box 928 Downey, Calif. 90241 -- ---------- - - -fa/ 

TELEPHONES UNLIMITED, Equipment, Supplies. 

All types, Regular, Keyed, Modular. Catalog 50 

cents. Box 1147E, San Diego, California 92112. 

FREE CATALOG. Solar Cells, Ni -Cads. Kits, Calculators. 
Digital Thermometers. Ultrasonics. Strobes, LEDS, Trans- 

istors. IC's, Speakers, Unique Components. Chaney's, Box 

27038, Denver, Colorado 80227. 

CANADIANS! AP Superstrip II universal breadboard. 

$18.95 postpaid. BC add 7%. Money order to Wolverton 
Enterprises. 5 South Hythe Ave.. Burnaby, B.C. V5B 3H6. 

U.S. Inquiries invited. 

THIS MONTH: Super power supply kits feature excellent 
regulation. fotdback current limiting. heavy duty compo- 
nents. Complete, with boards, less case. CB base supply 
13.5vdc 2A $10.95 - 5vdc 1A, $6.95. Free catalog of 
goodies. Diamondback. Box 194P, Spring Valley, IL 61362. 

NEW Color video tape recorder $250.00, T.V. camera 
$150.00, videotapes $4.00, Cartrivision manuals, parts and 
accessories. D.D. Trimble, 5835 Herma, San Jose, CA 

95123. 

ELECTRONICS, Tools, Hobbies, 2N2222, 3906, 4403 

6/81.00 introductory special, catalog 25 cents. Chemlab, 
Box 41472 -.E, Chicago 60641. 

ELECTRONIC PARTS, kits, construction plans. more. 
Stamp brings catalog. C.F. Enterprises. 8905 Holly, Kansas 
City, Missouri 64114. 

RESISTORS 
5% Carbon Elm 47 ol,a<b.ola. 

Brond New O E M Oval. Bee 1,:.s 9S 
10 12 15 18 22 27 33 39 47 56 68 82 

100 120 150 180 220 270 330 390 470 560 680 820 
IN 12K I 5 18K 2 2K 2 7K 3 3K 3 9K 4 70 5 6K 6 8K 8 216 

I0K 12K 15K l8K 22K 27K 3316 39K 47K 56K 68K 82K 

IODK 120K. 150K 180K 220K 270K 330K 390K 470K 560K 680K 820K N 

cxrl-.tt-'rttowx co. 
v.o.Box toar 

SEND CHECK Nammaae, lneLaa anaso 
OR MONEY ORDER 

INDIANA RES 
ADD 4% 

ADD 100 FOP 

SHIPPING 8 HANDL NO 

DIN PLUGS, SOCKETS, MM FUSES, European Compo- 

nents. Send $1 Redeemable for 130 page detailed cata- 
logue. U.S. Inquiries welcomed. W.A. COMPONENTS, 65 

Granby St.. Toronto, Ontario. Canada M5B 148. 

ANTIQUE. RADIOS. TELEVISIONS. PHONOGRAPHS. 
Large collection. Sell individually. Call: (503) 476 -1585. 

RESISTORS, 5% 1/4W or 1/2W, Bag of 5 of same value, 

only .25 all values available. Assorted Resistor Kits, most 

popular values, 100 1/4W or 100 1 /2W only $2.75 ea. 50 1W 

only $2.45 ea. 30 assorted Miniature Electrolytic 
Capacitors for Transistor application packed in 8 compart- 
ment plastic box only $3.95 ea. FM Tuning or VU METER 1- 

1/2" face only $1.25 ea. All parts 100% money -back guar- 
anteed. DELL ELECTRONICS, P.O. Box 153, Anjou, Que., 
Canada H1K 4G6. U.S. Inquiries invited. 

PCB completed from artwork or schematic. Info., sample 

board $1.00 to Alamo Electronics, 1530 Diablovista. Alamo, 
CA 94507. 

24 HOUR CB CRYSTALS DELIVERY 
Thousands of specials In stock. Regulars too. 
FREE CATALOG. Phone orders: (612) 633- 
1318, 8:00 A.M. -10:00 A.M. CST. 
FBCO - 2928 -14th $t. N.W. 
New Brighton, MN. 55112 

ARP SYNTHESIZERS. Lowest prices in the country. Dan 
Keen. RD No. 1, Box 21. Cape May Court House. New 
Jersey 08210. Write for price quotes. 

PCB NEGATIVES, finished circuit boards, from your art 
work. Complete info and sample board $1.00. Equinox, Box 
662, Bellevue, WA 98009 

POWERFUL. ADJUSTABLE, REGULATED, THREE OUT- 
PUT POWER SUPPLY and 900 easily removable parts in 

complete CARTRIVISION television recorder electronic 
assembly with documentation. Perfect for 
MICROPROCESSOR, IC, transistor, television, CB radio 
applications. $21.45. Free brochure. MADISON ELEC- 
TRONICS, INCORPORATED, 369, D55. Madison, Alabama 
35758. SATISFACTION GUARANTEED. 

VIDEO tape recorders, Norelco LDL 1000/52. Guaranteed 
perfect, $260.00. Write for specifications: Gordon K. Kapes, 
1127 Ridgewood Dr., Highland Park, Illinois 60035. 

PINBALLS, TV Games. New, used commercial units. Price 
List $1.00. Coleman, Box 2134, Champaign, Illinois 61820. 

POPULAR ELECTRONICS 

www.americanradiohistory.com
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25125 1.40 25930 .28 2N2102 .40 
25173 
2N293 

2.15 
.60 

25960 
25962 

.60 

.70 
252143 
252147 

2.00 
3.80 

25321 
2N324 

.50 

.60 
2N967 
25976 

.70 
1.20 

252148 
252160 

3.00 
1.50 

2N336 
2N338A 

1.00 
1.25 

25984 
251035 

1.00 
2.00 

252192A 
252217 

.64 
1.00 

25 389 
2539813 

8.00 
1.00 

251132 
2N1136 

.35 
1.70 

252218 
252218A 

.26 

.26 
2N404 
2N404A 

.50 

.75 
251137A 
251143 

2.00 
2.00 

252219 
252219A 

.26 

.36 
2N417 
2N443 

1.00 
2.00 

2N1168 
251204 

.75 
1.50 

2N2221 
252221A 

.20 

.25 
2N456 
25491 

1.40 
4.60 

2N1302 
251303 

.50 

.70 
2N2222 
2N2222A 

.22 

.24 
25497 
2N508A 

1.40 
.80 

251304 
251305 

.80 

.70 
252270 
2N2289 

.50 
3.70 

2N511A 
2N512B 

3.00 
4.40 

251306 
251307 

.90 

.80 
252290 
2N2297 

6.00 
1.00 

2N514 
25526 

6.20 
.70 

2N1377 
2N1404 

1.30 
.90 

2N2323 
252326 

1.20 
3.40 

25555 
2N652A 

.70 
1.20 

251408 
251420 

.60 

.50 
252356 
252356A 

6.00 
7.00 

2N657A 
2N677C 

.90 
5.80 

251483 
251485 

1.20 
1.60 

252359 
252368 

16.00 
.30 

25681 
25683 

1.35 
2.00 

251534 
251540 

1.40 
110 

2N2369 
252369A 

.24 

.26 
25697 
2N697A 

.26 
1.10 

251543 
251544 

5.00 
1.00 

2N2382 
2N2440 

4.50 
3.50 

2N699 
25700 

8 
3.90 

2N1549 
2N1551 

1.90 
3.90 

252465 
252468 

5.00 
1.00 

25705 
25706 

.90 

.35 
2N1554 
251557 

2.50 
1.90 

252475 
252476 

.60 

.80 
257068 
2N708 

.50 

.25 
251560 
2N1596 

3.90 
1.50 

2N2483 
252484 

.28 
30 

25711 
2N7118 

.45 
1.00 

2N1613 
2516718 

.32 
2.00 

252511 
252518 

1.90 
5.90 

25718 
2N718A 

.40 

.40 
2N1693 
251702 

15.00 
3.00 

252605 
252605A 

.50 
2.40 

25741 
2N744 

1.40 
35 

251711 
251715 

.34 
.70 

252608 
2N2646 

2.00 
.70 

25829 
2N834 

3.00 
.35 

2N1720 
2N1893 

4.80 
.36 

252647 
252708 

.95 

.30 
2N859 
25877 

5.00 
1.80 

251907 
251924 

7.00 
1.30 

252712 
2N2713 

.30 

.15 
25894 
25917 

2.00 
.50 

2N1934 
2N1990 

9.40 
.80 

252714 
252715 

.45 

.20 
25918 
2N929 

.40 

.26 
252060 
252081A 

2.20 
2.60 

2N2716 
252754 

.20 
95.00 

PREMIUM QUALITY 2N TRANSISTORS 254395 
2N3415 22 253708 .20 2N3958 1.50 
253416 .22 2N3709 .20 
253417 .22 2N3710 .20 
253440 1.00 253711 .20 
2N3441 1.90 253721 .20 
2N3442 1.80 2N3722 1.60 
2N3444 .90 2N3724 .50 
2N3445 6.00 253725 .52 
253467 1.40 2N 3730 3.00 
2N3478 1.00 2N3731 3.60 
2N3502 1.00 253732 3.00 
253506 7.50 25 3740 1.20 
2N3546 3.00 253741 1.50 
253553 1.80 2N3771 2.40 
253563 .15 253772 2.50 
2N3564 .16 2N3773 3.90 
2N3565 .18 2N3789 3.00 
253567 .19 253792 3.30 
253568 .30 2N2793 .25 
253569 .18 2N3796 3.00 
253570 5.50 2N3799 3.20 
253571 3.80 253804 10.00 
2N3584 2.00 253819 .40 
253614 1.10 25 3821 1.10 
253616 1.25 2N3823 .70 
2N3617 2.50 2N3824 1.20 
2N3638 .20 2N3843 .40 
253638A .22 253856 .36 
253640 .30 253856A .38 
253642 .20 2N3858 .32 
253643 .20 2N3859 .22 
2N3644 .26 2N3860 .20 
253645 .20 253866 1,10 
2N3646 .14 253877A .25 
253657 8.00 2N3900 .40 
2N3662 .30 253901 .22 
2N3663 .25 253903 .20 
2N3684 1.90 253904 .22 
253685A 1.50 2N3905 .20 
253687 1.80 253906 .22 
2N3692 .20 253909 1.30 
2N3693 .20 253924 3.50 
2N3694 .22 253925 4.80 
253700 1.00 2N3933 1.80 
253702 .18 2N3954 5.20 
253704 .18 253954A 5.50 
253705 .18 2N3955 2.70 
2N3706 .25 2N3955A 3.20 
253707 .18 253957 1.50 

252857 2.60 
252869 1.90 
252890 4.60 
2N2894 .60 
252895 1.20 
252904 .35 
2N2904A .36 
2N2905 .34 
2N2905A .36 
2N2906 .20 
25 2906A .21 
2N2907 .24 
2N2907A .28 
252913 1.20 
252923 .90 
2N2924 .30 
252925 .22 
252926 .15 
252950 6.50 
252958 1.80 
253019 .90 
2N3053 .36 
2N3054 .90 
2N3055 1.00 
2N3066 1.00 
253070 1.30 
2N3107 .80 
253117 1.60 
253130 5.00 
253202 16.00 
253208 14.00 
253209 .90 
2N3227 2.40 
2N3239 3.00 
2N3250A .50 
2N3324 .70 
253325 .80 
253375 6.30 
2N3390 .25 
253391 .25 
253391A .25 
253392 .28 
253393 .22 
2N3394 .22 
25 3395 .25 
253396 .26 
253397 .28 
253398 .26 
2N3414 .20 

253971 1.10 
2N 3972 1.40 
254012 10.50 
254032 .60 
254036 .50 
254037 .66 
2N4044 6.00 
254045 1.95 
254058 .25 
254060 .20 
2N4061 .25 
2N4062 .25 
254093 1.10 
254123 .20 
254124 .20 
2N4125 .20 
254126 .24 
2N4141 .30 
254142 .18 
2N4143 .18 
2N4220A 1.00 
2N4224 1.25 
254227 .36 
254228 .40 
2N4234 1.40 
254235 1.80 
2N4237 1.20 
254238 1.30 
254248 .22 
254249 .18 
2N4250 .24 
254256 .20 
2N4258 .32 
2N4274 .24 
2N4275 .20 
2N4286 ,30 
2N4288 .15 
254289 .15 
254291 .35 
254293 .50 
2N4302 .50 
2N4303 .30 
2N4341 1,30 
254347 1.60 
2N4348 2.10 
2N4352 2.00 
254356 30 

2N4399 
254400 
254401 
254402 
2N4403 
2N4409 
254410 
254416 
2N4424 
254425 
254426 
254441 
2N4443 
2N4858 
2N4859 
254863 
2N4670 
254878 
254890 
2N4898 
254901 
254902 
2N4904 
2N4905 
254906 
254918 
254919 
254920 
2N4921 
2N4922 
2N4923 
2N4983 
254984 
2N4987 
2N4988 
254989 
254990 
254991 
2N4992 
254993 
254994 
255016 
255061 
255064 
255086 
255087 
255088 
255089 
255105 

1.30 
9.00 

.25 

.25 

.30 

.40 

.30 

.40 

.90 

.40 

.44 

.90 
1.40 
2.20 
1.00 
1.20 
5.50 

.60 
3.90 

.90 
1.10 
4.20 
3.80 
2.20 
3.20 
3.00 

.60 

.60 

.60 

.60 
1.00 

.70 
1.10 
1.50 

.75 
1.20 
1.60 

.60 

.75 
1.00 
1.80 

.30 
12.80 

.50 

.50 

.30 

.30 
.30 
.40 

3.00 

255109 1.90 
255126 .20 
255127 .20 
2N5130 .20 
2N5131 .20 
2N5132 .20 
255133 .18 
2N5134 .20 
255135 .18 
255137 .20 
2N5138 .18 
255154 7.00 
255155 4.00 
255157 9.90 
255161 3.00 
255172 .20 
2N5179 .50 
255190 .80 
2N5191 .80 
255194 .80 
255198 4.30 
2N5210 .15 
255219 .20 
255220 .20 
255221 .20 
255223 .20 
2N5224 .24 
255225 .18 
255226 .26 
255227 .24 
255232 .32 
2N5232A .25 
255248 .40 
255249 .40 
2N5249A .50 
255294 .70 
255295 .80 
255296 .70 
2N5298 .70 
255306 .34 
255308 .40 
2N5309 .52 
2N5321 .60 
2N5322 .70 
255323 .70 
2N5354 .34 
255355 .38 
255366 .50 
2N5367 .50 
2N5368 .25 
255369 .26 

255370 .28 
255371 .25 
255373 .28 
2N5375 .28 
2N5383 .58 
2N5397 2.50 
255407 28.00 
255409 30.00 
255418 .30 
255419 .35 
2N5420 .40 
2N5447 .30 
255448 .30 
2N5449 .25 
255450 .20 
2N5451 .25 
2N5453 5.00 
255457 .60 
2N5458 .45 
255484 .60 
255490 .70 
255491 .80 
2N5492 .70 
255494 .90 
2N5562 12.00 
255563 9.00 
2N5591 9.00 
255592 9.80 
2N5637 16.00 
255644 6.00 
2N5655 1.00 
2N5660 7.20 
2N5679 1,40 
2N5742 41.00 
2N5770 .30 
2N5771 .70 
2N5774 12.00 
2N5777 .60 
2N5778 .55 
2N5780 .92 
255811 40 
2N5817 .40 
255818 .40 
255819 .45 
255822 .58 
2N5824 .25 
255825 .26 
255826 .30 
2N5827 .30 
255828 .34 
2N5828A .40 

256000 
256001 
256002 
2N6004 
2N6014 
256015 
2N6027 
256028 
256034 
256035 
2N6037 
256072 
256076 
256099 
2N6101 
256103 
256109 
256121 
2N6122 
256123 
256124 
256125 
256126 
2N6155 
256218 
256219 
2N6220 
256222 
2N6223 
256224 
256225 
2N6375 
3N84 
3N85 
35128 
35153 
35163 
35189 
4526 

.50 

.52 

.54 

.60 

.68 

.50 

.60 

.92 
1.00 

.92 

.20 
.20 
.80 

1.08 
1.10 
.80 
.66 
.68 
.88 
.80 
.68 
.88 

2.00 
.64 
.60 
.58 
.30 
.30 
.32 
.34 

1.90 
1.80 
3.60 
1.40 
1.20 
2.10 
3.40 
2.10 

JAPANESE 
TRANSISTORS 
2SC828 .75 
2SC829 .76 
2SC1226A 1.25 
2SC1359 .90 
2SC1973 1.30 
2SC1974 3.00 
2SC1975 3.10 
2SC2034 3.40 

SAM'S BOOKS 
TTL Cookbook /No. 21035/336 pgs . . . . $8.95 First Class Radio Telephone License Handbook, 
IC OP -AMP Cookbook /20969/592 pgs . . $12.95 4th Ed./21144/416 pgs $7.50 
Second Class Radiotelephone License Handbook, Semiconductor Replacement Guide/ 
5th Ed./21111/448 pgs $7.50 21092/256 pot $3.95 
Transistor Substitution Handbook, 16th Ed. Building & Installing Electronic Intrusion Alarms 
21333/384 pgs $4.95 20929/136 pas $4.50 
Reference Data for Radio Engineers, 6th Ed. Understanding IC Operational Amplifiers 
21218/1344 pcs $30.00 20855/128 pgs $3.95 
Basic Electricity /Electronics Series, Vol. 1: Basic How To Use IC Logic Elements, 2nd Ed. 
f rincipals and Apphcations/2 01 6 7 /320 pgs. $5.50 21081/160 pgs $4.50 
1 V Typewriter Cookbook/21313/256 pgs. $9.95 Understanding CMOS Integrated Circuits 

1 ransistor Specifications Manual, 8th Ed. 21129/144 pgs 54.95 
21335/224 pgs $6.95 

SANKEN HYBRID 
AUDIO 

POWER AMPLIFIERS 
SI -1010G 110W output) - .. $ 6.90 
SI -1020G 120W output) ... 513.95 
SI -1050G (50W output) ... $24.96 

Data Sheet with Application Notes - $0.50 

CONTINENTAL SPECIALTIES 
PROTO BOARDS & EXPERIMENTERS 

Build & test circuits as fast as you think 
P8-6 $15.95 88103 $59.95 
PB100 19.95 P8104 79.95 
PB101 29.95 EX300 9.95 
P8102 39.95 EX600 10.95 

APRIL 

SPECIAL 

CARBON FILM RESISTORS I5 %) 
Only in Multiples of 

700 pcs per value (ohms) 
'' /.W ... $1.69 per 100 
%W ... $1.79 per 100 

AM 1702A -6 
ORIGINAL AMD 

1.5 MSEC GUARANTEED 
1 PIECE - $6.00 

8 PIECES - $45.00 ¿ 

PLESSEY SAMPLER 
300 
18 DIFFERENT O STD. VALUES $26.00 

10 100 1.0K 10K 
11 110 1.1K 11K 
12 120 1.2K 12K 
13 130 1.3K 13K 
15 150 1.5K 15K 
16 160 1.6K 16K 
18 180 1.8K 16K 
20 200 2.0K 20K 
22 220 2.2K 22K 
24 240 2.4K 24K 
27 270 2.7K 27K 
30 300 3.0K 30K 
33 330 3.3K 33K 
36 360 3.6K 36K 
39 390 3,9K 39K 
43 430 4,3K 43K 
47 470 4.7K 47K 
51 510 5.1K 51K 
56 560 5.6K 56K 
62 620 6.2K 62K 
68 680 6.8K 68K 
75 750 7.5K 75K 
82 820 8.2K 82K 
91 910 9.1K 91K 

100K 
110K 
120K 
130K 
150K 
160K 
180K 
200K 
220K 
240K 
270K 
300K 
330K 
360K 
390K 
430K 
470K 
510K 
560K 
620K 
680K 
750K 
820K 
910K 

1.0M 
1.1M 
1.2M 
1.3M 
1.5fj1 
1.6M 
1.8M 
2.0M 
2.2M 
2.4M 
2.7M 
3.0M 
3.3M 
3bM 
39M 
4.3M 
4.7M 
5.1 M 
5.6M 
6.2M 
6.8M 
7.5M 
8.2M 
9.1M 

1" (26mm) GaAsP LED 
NUMERIC DISPLAY 

r 
EP1000 

'(Common Anode) 
1 Piece - $4.90 

'e 3 Pieces - $13.00 
5 Pieces - $19.00 

PLESSEY 
PLESSEY SL1600 

APPLICATIONS MANUAL 

Contains 114 pages circuit data, 
system design and technical data 
for SL1600 Sedes Radio Com- 
munications Integrated Circuits. 

$1.95 

ea* 

MF V 
.1 35 
.15 35 
.22 35 
.33 35 
.47 35 
.68 35 

1.0 35 
1.5 35 
2.2 20 
2.2 35 
3.3 35 
4,7 35 

MATSUO 
DIPPED DIPPED 

TANTALUM 
CAPACITORS 

$ MF V 
33 
33 
33 
33 
33 
33 
33 
40 
33 
40 
42 
45 

6.8 16 
6.8 35 

10.0 16 
10.0 25 
10.0 35 
15.0 20 
15.0 35 
22.0 16 
33.0 20 
47.0 20 
68.0 16 

45 
.42 
.42 
.45 
.45 
.45 

1.32 
32 

1.32 
1.53 
1.62 

LESSEY 
POLYESTER 
(CAPACITOR) .\ 

MF V $ 
001 1000 .14 

.0012 1000 .14 

.0015 1000 .14 

.0018 1000 .14 
.0022 1000 .14 
.0027 1000 .14 
.0033 1000 .14 
.0039 630 .14 
.0047 630 .14 
.0056 630 .14 
.0068 630 .14 
.0082 
.01 
.012 
.015 
.018 
.022 
.027 
.033 

630 .14 
630 .14 
630 .14 
400 .15 
400 .15 
400 .15 
400 .15 
250 .15 

MINI BOX 
MF V $ 
.039 250 .15 
.047 250 .15 
.056 250 .15 
.068 250 
.082 250 
.1 100 
.12 100 
.15 100 
.18 100 
.22 100 
,27 100 
.33 100 
.39 100 
.47 100 
.56 100 
.68 100 
.82 100 

1.0 100 .60 

.15 

.17 

.17 

.18 

.20 

.21 

.23 

.26 

.30 

.33 

.36 

.44 

.47 

.54 

PROTO BOARDS 
With built -in regulated short-proof power supplies 

PB203 5V, 1 amp regulated power supply $ 75.00 
P8203A 5V, 1 amp and ±15V. 5 amp regulated 120.00 

power supply 

LOGIC MONITOR 1 LOGIC MONITOR 2 
Simultaneously displays static Displays static and dynamic 
end dynamic logic states of states of digital ICs such as C. 
OTL, TTL, HTL or CMOS MOS, HTL, TTL, DTL & RTL. 
DIP ICs. Pocket size. $74.95 Selectable threshold control. 

LOGIC PROBE LP -1 
$124 -95 

Compact, circuit-powered multifunc ion logic probe. Multifamily 
competabillty. DTL /TTL /HTL /CMOS. Traces logic levels and pulses 
through digital circuitry. $44.95. 

R -OHM RESISTOR KITS 
5% CARBON FILM RESISTORS 

114 WATT KIT 
42 Different Values 
(6852 to 4.7 MS-2) 
20 Each Value 

1/2 WATT KIT 
42 Different Values 
(68E2 to 4.7 MS]) 
20 Each Value 

1/4W - $24.90 PER KIT COMPLETE WITH 
1/2W - $25.90 PER KIT STORAGE BIN 

SOCKETS & BUS STRIPS 

Plug in, wire, ten, modify or expand 
without patch cords solder. Snap 
together to form breadboard needed 

PN /Description Term'Is Price 
0T599 Socket 118 $12.50 
QT598 Bus 20 2.50 
QT47S Socket 94 10.00 
QT478 Bus 76 2.25 
QT35S Socket 70 8.50 
QT358 Bus 12 2.00 
OT185 Socket 36 4.75 
°T725 Socket 24 3.75 
OTBS Socket 16 3.25 
OT75 Socket 14 3,00 

nommir- 
i ,v ' 

PROTO -CLIP 
For power -on /hands off , 

signal tracing. Bring IC 
leads up from PC board 
surface for fast trouble- 
shooting. 
PC14 C1 14-pin $ 4.50 - 
PC16 16 -pin 4.75 
PC24 24 -pin 6.50 
PC40 40 -pin 13.75 

CORDLESS 
HOBBY -WRAP TOOL -BW -630 

Battery Operated (Size C) 
Ounces 1 ONLY ON Weighs g 

Wraps 30 AWG Wire onto 
Standard OIP Sockets (0.025 inch) 
Complete with built -in bit 
and sleeve 

$34.95 batteries not included) 

IIIIIIIIII'. 
L aIIIIIIIIIIIIIIII 

BREADBOARD JUMPER WIRE KIT 
Each kit 

c 
ontains 350 wires cut to 14 

different lengths from 0.1" to 5.0'. 
Each wire stripped and leads are 
bent 905 for asy Wire 
length is classified by col coding. 
All wire solid tinned 22 gauge with 
PVC 

n 
sulation. The come 

packed in a convenient plastic bez. 
BK.1 $9.95 

WIRE -WRAP KIT - WK-2-W 
WRAP STRIP UNWRAP 

Tool r0 OA W Wire 
Roll of 50 ft. White 0 ite 3AWG Wire 
50 pcs, each 1 ", 2 ", 3" & 4" 
lengths - pre -stripped white wire 

$11.95 

WIRE WRAP TOOL WSU -30 
WRAP STRIP UNWRAP - $5.95 

WIRE WRAP WIRE -30AWG 
25 ft. min, $1.25 50 ft. $1.95 100 ft $2.95 
1000 ft $15.00 SPECIFY COLOR: White, yellow, 
Red, Green Blue or Black 

No. 101 
t pese 

INFORMATION 
BOOKLET 
Only $4.95 

CALIFORNIA 
ANCRONA 

11080 Jefferson Blvd. 
Culver City, CA 90230 

(2131 390-3595 

CALIFORNIA 
ANCRONA 

1300 E. Edinger Ave. 
Santa Ana, CA 92705 

(714) 547-8424 

OIP SOCKETS 
LOW PROFILE, SOLDER, 

TIN 
1 -24 25-49 50 UP 

8 Pin .16 ,15 .14 
14 Pin .19 .18 .17 
16 Pin .21 .20 .19 
18 Pin .28 .27 .26 
20 Pin 34 .33 .32 
22 Pin .36 .35 .34 
24 Pin .37 .36 .35 
28 Pin .44 .43 .42 
36 Pin .59 .58 .57 
40 Pin ,62 .61 .60 
STANDARD, SOLDER, 

TIN 
8 Pin .25 .23 22 

14 Pin .27 .25 .24 
16 Pin .30 .27 .25 
18 Pin ,35 .32 .30 
22 Pin .70 .65 .60 
24 Pin .49 .45 42 
28 Pin .99 .90 .81 
36 Pin 1.39 1.26 1.15 
40 Pin 1.59 1.45 1.30 
STANDARD, SOLDER, 

GOLD 
8 Pin .30 .27 .24 

14 Pin .35 .32 .29 
16 Pin .38 .35 .32 
18 Pin .52 .47 .43 
22 Pin .70 .63 .57 
24 Pin .70 .63 .57 
28 Pin 1.10 1.00 .90 
36 Pin 1.75 1.40 1.26 
40 Pin 1.75 1.59 1.45 

WIREWRAP GOLD 
(Level No. 3) 

10 Pin .45 .41 .37 
14 Pin .39 .38 .37 
16 Pin .43 .42 .41 
18 Pin .75 .68 .62 
24 Pin 1.05 .95 .85 
28 Pin 1.40 1.25 1.10 
36 Pin 1.59 1.45 1.30 
40 Pin 1.75 1.55 1.40 

FAIRCHILD TECHNOLOGY KITS 
Complete Specifications on Back of Each Kit 

DIGITS 
FTK0001 0.5" High Common Cathode Digit $ 1.00 
FTK0002 0.5" High Common Anode Digit 1.00 
FTK0003 0.357" High Common Cathode Digit 0.75 
FTK0004 0.8" High Common Cathode Digit 2.00 
FTK0005 0.8" High Common Anode Digit 2.00 

0.8" HIGH DISPLAY ARRAYS 
FTK0010 12 Hour, 3'/. Digit Clock Display 7.00 
FTK0011 24 Hour, 4 Digit Clock Display 8.00 

LED LAMPS 
FTK0020 10 Red LED Lamps 1.00 
FTK0021 5 Mixed Colored LED Lamps 1.00 
FTK0022 10 LED Mounting Clips 1.00 
FTK0023 5 Three Piece LED Mounting Adapters 1.00 

PHOTO TRANSISTORS 
FTK0030 5 Flat Lens Photo Transistors 1.00 
FTK.0031 5 Round Lens Photo Transistors 1.00 
FTK0032 3 Flat Lens Photo Darlingtons 1.00 
FTK0033 3 Round Lens Photo Darlingtons 1.00 

PHOTOARRAVS 
FTK0040 9- Element Tape Reader Array 16.00 
FTK0041 12- Element Card REader Array 24.00 
FTK0042 Reflective Opto Coupler 4.00 

COUPLERS 
FT K0050 3 General Purpose Opto Couplers 1.00 
FTK0051 Darlington Opto Coupler 1.00 

MOS CLOCK CIRCUITS 
FTK0400 Digital Clock /Calendar Circuit 7.00 

(F CM7001) 
FTK0401 Digital Clock /Calendar with BCD 7.00 

Outputs IFCM70021 
FTK0402 Direct Drive Digital Clock Circuit 5,00 

with AC Output (FCM3817A) 
FTK0403 Direct Drive Digital Clock Circuit 5.00 

with DC Output (FCM3$17D) 
FTK0405 Direct Drive Digital Clock /Calendar 6.00 

Circuit (FCM7015) 
KITS 

FTK0106 Automobile Clock Kit 40.00 

MAIL ORDER ADDRESS - P.O. Box 2208P, Culver City, CA 90230. Send check or 
money order, COD, Master Charge and BankAmericard welcomed. Minimum Order: 
$10.00. Add $1.00 to cover postage and handling. California residents add 6% sales tax. 
TELEPHONE ORDERS: Call (213) 641 -4064. 

ANCRONA STORES DO NOT ACCEPT MAIL OR TELEPHONE ORDERS 

ARIZONA 
ANCRONA 

4518 E. Broadway 
Tucson, AZ 85711 

(602) 881-2348 

OREGON 
ANCRONA 

1125 N.E. 82nd Ave. 
Portland, OR 97220 

(5031 254-5541 

GEORGIA 
ANCRONA 

3330 Piedmont Rd., NE 
Atlanta, GA 30305 

(404) 261-7100 

TEXAS 
ANCRONA 

2653 Richmond 
Houston, TX 

77006 

CANADA, B.C. 
ANCRONA 

5656 Fraser Street 
Vancouver, BC VSW 2Z4 

(423) 324-0707 
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í®®1 ...... . 
for 10 LIMITED QUARTI SUBJECT TO PRIOR SALE. 

AIM 

I. 
BILL GODBOÚ7 ELECTRONICS ;::. ;MINIATURE TRIMMER CAPS 

OX 294614 
1 5/$2, any one value. Choose 

TERMS: Add 50c orders under $10; over SlO add 5A. 1 from (in pF) : 2 - 8, 2.5 - 11. 
No COO. Cal yes add tax. Mastercharge' and Bank- firer 5, 8 - 38, 7 - 25, and 9 - 35. 

.America rd" orders: call 415 -562 -0636, 24 hrs. uSO AVAILABLE: 10 ASSORTED - IN 

Buy 3/$12.50 AND SAVE. Not 
1 TRIMMER CAPS FOR $2. SORRY , 

tí0 CHOICE OF VALUES. 

1:0 

alf inch tyg- // - : / a ;terminal strips 3 
%z, ts / LL d pltic 

Common cathode. 
Yes, that's 30/$2. This is an assortment of 6 Ltd qty. subj. to prior ale. it 

1 and .7 lug types (center lug grounded). No choice IM 

é wag12 olJOoW dOtOla 40 of types, but at this price who cares? il 
1. - YAK Power Transformer Il 

1 
$22.50 C. postage for 6 lbs) brings you a hefty am 

mm 
transformer. 117 VAC priatary, 16V @ 12A W6 se- am 

condary. Custom made to our specifications for . 
e Over the years we've sold thousands of 12V, 8A supplies. 1st high power applications. Order part BG111. 11 

hams started using them for AC powering their transceivers... Ill 
then labs and service shops used them for benchsvefs..' 

teflon hookup wire now, CBers are discovering them. Over the years w e refined 
and improved. Our 1977 model has crowbar overvoltage pro- 

ei test ion, a custom wound transformer, short protection, .05V HI FLEXIBILITY, TOP QUALITY STRANDED WIRE WITH 
regulation, current limiting, adjustable output I1 -14V, RF by- 

INSULATION THAT DOESN'T PELT UNDER NORMAL NEAT. I. 
u passing...and al I parts (except xfrmr, diode bridge, cfi'ter 

SORRY, NO CHOICE OF COLOR 250 ft /52.95 Iii 
mount on the circuit board for easy assembly. Please add 

ffirient postage; excess refunded. $39.95 +post. 1 WHILE THEY LAST! u.uu..u..uu.MIN EME uuuMMOMMEIu 
CIRCLE NO. 26 ON FREE INFORMATION CARD 
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11 

Turn your home T.Y. into a Monitor 
A FULLY SELF CONTAINED MODULATOR RF 

OSCILLATOR 8 60 DB SELECTOR SWITCH. 

DESIGNED BY M.I.T. INNOVATION CENTER 
BEING USED ON FCC APPROVED TV GAMES 
APPLICATION NOTES INCLUDED FOR 

COMPUTER -READ OUT 
TV GAME CHIPS 

51995 EA PLUS íI.00 SHIPPING. 

CHECK OR MONEY ORDER ONLY 

OWN. Tetll. Ina P.O. Box 282. BURL, MA. 01803 

COMPUTERIZED keyboards with encoders Alpha memor- 
ies $25.00 ea. CB regulated power supply converters 115v 
co 12vdc 4 amps. $19.95 ea. 115v fans 4- 11/16" sq. x 1 -1/2" 
deep $6.00 ea. Speakers 6" x 9" or 8" coax 20 oz. or 10 oz. 
$10.95 ea. Also capacitors, resistors, switches and trans- 
istors such as 2N3405 for 30 cents each, many other items. 
50 cents for catalog. COD plus postage accepted or COD 
phone orders plus postage. Central Electronics, 809 Court 
St., Utica, N.Y. 13502. Phone: (315) 735 -6474. 

CB ENGINE NOISE AND TV INTERFERENCE STOPS 
HERE! Free brochure describes nine EMI -LINE filters pro- 
viding complete coverage of mobile engine noise and base 
TV interference problems. Easy do- ít- yourself installation. 
Dealers wanted. Marine Technology, PE, 2780 Temple 
Ave.. Long Beach, CA 90806. (213) 4276443. 

HIGH FIDELITY 

DIAMOND NEEDLES and Stereo Cartridges at Discount 
prices for Shure, Pickering, Stanton, Empire, Grado and 
ADC. Send for tree catalog. LYLE CARTRIDGES, Dept. P, 

Box 69, Kensington Station, Brooklyn, New York 11218. 

SAVE 50% build your own speaker system write: McGee 
Radio Electronics, 1901 McGee Street, Kansas City, Mis- 
souri 64108. 

MIXERS - Preamps - Speakers, Top Quality Kits - 
Plans - Parts. Send 25 cents for catalog. Audio Design & 

Engineering Co., P.O. Box 154. Lee. Mass. 01238. (413) 
243 -1333. 

TAPE AND RECORDERS 

RENT 4 -Track open reel tapes -free brochure. Stereo - 
Parti, P.O. Box 7, Fulton, CA 95401. 

VIDEOTAPE, audiotape, computertape all widths, new / 

used. Mag Tape, 5835 Herma, San Jose, CA 95123. 

2708 -PROM ........... $55.00 
2522 STATIC SHIFTRE6 $1.95 
2518 -HEX 32 BIT SR . $3.50 
2102 -1 1024 BT RAM $1.80 
5280 -4K DYNAMIC RAM ... .. $10.50 
5202A UV PROM 010.50 
MM5203 UV PROM 010.50 
1702A UV PROM $10.75 
5204-4K PROM . $18.95 
MINIATURE MULTI -TURN TRIM POTS 
100, 500, 2K, 10K, 100K, 200K, 1 Meg. 
$.75 each ... .....3/$2.00 
MULTI -TURN TRIM POTS Similar to Bourns 
3010 style 3/16 "x5 /8 "xl 1/4"; 50, 100, 
1K, 10K, 50K ohms 
$1.50 ea 3/54.00 
LIGHT ACTIVATED SCR's 
TO -18, 200V lA $ 1.75 

TRANSISTOR SPECIALS 
2N3585 NPN Si TO-66 $ .95 
2,43772 NPN Si TO -3 $ 1.60 
2N456A PNP GE $ .75 
2N4908 PNP Si 1-0 -3 S 1.00 
2N6056 NPN Si TO -3 Darlington $ 1.70 
2N5086 PNP Si TO -92 4/$ 1.00 
2N4898 PNP TO-66 $ .60 
2N404 PNP GE TO -5 5/$ 1.00 
2N3919 NPN Si TO -3 RF $ 1.50 
MPSA 13 NPN Si TO -92 3/$ 1.00 
2N3767 NPN Si TO-66 $ .70 
2N2222 NPN Si TO -18 5/$ 1.00 
2N3055 NPN Si TO -3 $ .80 
2N3904 NPN Si TO -92 5/$ 1.00 
2103906 PNP Si TO -92 5/$ 1.00 
2N5296 NPN Si TO- 220........ 
2N6109 PNP Si TO- 220........ $ .55 
2N3638 PNP Si TO -5 5/$ 1.00 
2N651 7 NPN TO -92 Si 

CIMOS (DIODE CLAMPED) 
74CO2- .22 4015- .95 4035- 1.10 
74C10- .22 4016- .40 4042- .78 
74C193 -1.50 4017 -1.05 4047 -2.00 
4001- .22 4018 -1.00 4049- .40 
4002- .22 4019- 25 4050- .40 
4006- 1.20 4020- 1.05 4055- 1.50 
4007- .22 4022- .95 4066- .80 
4009- .42 4023- .22 4071- .22 
4010- .42 4024- .75 4076- .70 
4011- .22 4027- .40 4081- .22 
4012- .22 4028- .88 4520 -1.15 
4013- .40 4029- 1.10 

4030- .22 

MCA -81 OPTICAL LIMIT SWITCH. $1.50 

LED READOUTS 
FND 500 -.5" C.C. 
14P 7740 -.3" C C 
MAN -7 -.3" C.A 
NS 33 -3 dig. array 
DL 747 

$1.75 
$1.40 
$1.25 
$1 35 
$2 50 

Terms: FOB Cambridge, Mass. 
Send Check or Money Order. 
Include Postage, Minimum 
Order $5.00, COO'S $20.00 

PRINTED CIRCUIT BOARD 
4- 1.2 "x6 -1/2" SINGLE SIDED EPDXY 
BOARD 1/16" thick, unetched 
S.50 ea. 5/52.20 

7 WATT LD -65 LASER DIODE IR $8.95 
2N 3820 P FET $ .45 
2N 5457 N FET $ .45 
TIS 43 UJT $ .35 
ER 900 TRIGGER DIODES .. 4/ $1.00 

$ .65 
$ .24 
$ .25 
$ .28 
$ .30 
$ .40 

2N 6028 PROD. UJT 
8 PIN DIP SOCKETS 
14 PIN DIP SOCKETS 
16 PIN DIP SOCKETS 
18 PIN DIP SOCKETS 
24 PIN DIP SOCKETS 
40 PIN DIP SOCKETS ..... . .. $ .60 

VERIPAX PC BOARD 
This board is a 1/16" single sided paper epoxy 
board, 4',4"x6h" DRILLED and ETCHED 
which will hold up to 21 single 14 pin IC's 
or 8, 16, or LS! DIP IC's with busses for 
power supply connector, $4.00 
MV 5691 YELLOW -GREEN 

BIPOLAR LED $1.25 
FP 100 PHOTO TRANS $ .50 
RED, YELLOW, GREEN OR 

AMBER LARGE LED's ... ea. S .20 
MOLEX PINS ... ...... 100 /$1.00 

1000/$7.50 
10 WATT ZENERS 3.9, 4.7, 5.6, 8.2, 

18, 22, 100, 150 o. 200V ... ea. $ .60 
1 WATT ZENERS 4.7, 5.6, 10, 12, 15, 

18 OR 22V ea $ 25 
MC6860 MODEM CHIP $13.00 

Silicon Power Rectifiers 
PRV 1A 3A 12A 50A 125A 

100 .06 .14 .30 .80 3.70 
200 .07 .20 .35 1.15 4.25 
400 .09 .25 .50 1.40 6.50 
600 .11 .30 .70 1.80 8.50 
800 .15 .35 .90 2.30 10.50 

1000 .20 .45 1.10 2.75 12.50 

SILICON SOLAR CELLS 
2'/0" diameter 

.4V at 500 ma. .. - $4.00 ea., 6/$22.50 
REGULATED MODULAR 

POWER SUPPLIES 
+ -15 VDC AT 100ma 

115VAC INPUT .......... $27.95 
5VDC AT 1A. 115VAC INPUT ... $24.95' 
12 VDC AT .5 AMP $24.95 
IN 4148 (IN914) 15/51.00 

Send 25e for our catalog featuring 
Transistors and Rectifiers 

' 145 Hampshire St., Cambridge, Mass. 

TANTULUM CAPACITORS 
.22UF 35V 5/$1.00 
.47UF 35V 5/$1.00 
.68UF 35V 5/$1.00 
1UF 35V 5101.00 
2.2UF 20V 5/51.00 
3.3ÚF 35V 4/51.00 

4.7UF 35V 4/51.00 
6.8UF 35V 3/51.00 
22UF 35V S .40 
33UF 35V $ .40 
30UF 6V 5/S1.00 
100UF 35V 5 .50 
150UF 15V S .50 

M7001 ALARM CLOCK CHIP.... $5.75 

NATIONAL MOS DEVICES 
MM1402- 1.75 MM5057- 2.25 
MM1403- 1.75 MM5058- 2.75 

MM5060- 2.75 
MM5061- 2.50 
MM5555- 4.75 
MM5556- 4.75 
MM5210- 1.95 
MM5260- 1.75 

MM1404- 1.75 
MM5013- 2.50 
MM5016- 2.50 
MM5017- 2.70 
MM5055- 2.25 
MM5056- 2.25 

H 30 WIRE 
WRAP WIRE 

SINGLE 
STRAND 
100 FT. 

51.40 

TTL IC SERIES 
7400- .15 7442- .52 74126- .40 
7401- .15 7445- .70 74151- .70 
7402- .15 7446- .70 74153- .65 
7403- .15 7447- .70 74154 -1.10 
7404- .20 7448- .70 74155- .70 
7405- .20 7450- .20 74157- .70 
7406- .25 7472- 33 74161- .85 
7407- .25 7473- 35 74164- .95 
7408- .25 7474- 35 74165 -1.05 
7409- .21 7475- .49 74173 -1.40 
7410- .15 7476- 35 74174- .95 
7411- .20 7480- 35 74175- .92 
7412- .20 7483- .70 74176- .75 
7413- .45 7485- .88 74177- .79 
7414- .70 7486- .30 74180 .70 
7416- .25 7489 -1.85 74181 -2.10 
7417- .25 7490- .45 74190- 1.20 
7420- .20 7491- .70 74191- 1.20 
7425- .28 7492- .50 74192- .85 
7426- .25 7493- .45 74193- .85 
7427- .30 7494- .70 74194- .85 
7430- .20 7495- .70 74195- .75 
7432- .25 7496- .70 74196- .88 
7437- .25 74107- .32 74257- 1.25 
7438- .25 74121- .38 74279- .90 
7440- .16 74123- .65 75324- 1.75 
7441- .85 74125- .40 75491- .65 

75492- .65 

MINIATURE DIP SWITCHES 
CTS -206 -4 Four SPST switches 

in one minidip package. . . $1.75 
CTS -206 -8 Eight SPST switches in a 16 

pin DIP package $1.95 

AY- 5- 1013.A3OK ser. /par., par. /ser., uni- 
versal UART $6.95 

ALCO MINIATURE TOGGLE SWITCHES 
MTA 106 SPOT $1.20 
MTA 206 DPDT SI 70 

' 5)SOLID STATE SALES 
P.O. 
SOMERVILLEBOX 

74A 
, MASS. 02143 TEL. (617)547.4005 

Full Wave Bridges 
PRV 2A 6A 25A 
200 .75 1.25 2.00 
400 .95 1.50 3.00 
600 1.20 1.75 4.00 

SANKEN AUDIO POWER AMPS 
Si 1010 G 10 WATTS $ 7.95 
Si 1020 G 20 WATTS $15.95 
Si 1050 G 50 WATTS $27.95 
CCD 110 LINEAR 256 XI BIT SELF 
SCANNING CHARGED COUPLED 
DEVICE $99.00 
CCD 201 - 100 x 100 CHARGE 
COUPLED DEVICE 5135.00 

LINEAR CIRCUITS 
S .30 LM307 -Op. Amp 

LM 309K 5V lA REGULATOR $ .95 
723 -400 4OVV REGULATOR $ .50 
301 /748 -Hi Per. Op. Amp $ .31 

320T 5,12,15, or 24V N E G REG $1.25 
709C - Op. Amo. $ .31 
741A or 741C OP AMP. $ .31 
710 COMPARATOR $ .35 
CA 3047 Hi Pef. Op. Amp........ 5 .95 
340T 5, 6, 8, 12, 15, 18, 24V POS 

REG. TO -220 $1.10 
101 OPER. AMP. HI PERFORM $ 75 

LM 308 Oper. Amp., Low Power . $ .95 
747 - DUAL 741 $ .65 
556 - DUAL TIMER 51.00 
537 - PRECISION OP. AMP $1 70 

LM 3900 - QUAD OP. AMP S .49 
LM 324 - QUAD 741 $1.50 
560 - PHASE LOCK LOOP 52.00 
561 - PHASE LOCK LOOP $2.00 
565 - PHASE LOCK LOOP ' $1.25 
566 FUNCTION GEN $1.65 
567 - TONE DECODER . $1.50 
LM 1310N FM STEREO DEMOD. . $2.75 
8038 IC VOLTAGE CONT. OSC. . $3.90 
LM 370 - AGC SQUELCH AMP. . $1.15 
555- 2µs -2 HR. TIMER $ .45 
553 QUAD TIMER 52.50 
FCD 810 OPTO- ISOLATOR 5 .80 
1458 DUAL OP AMP. $ .60 
LM 380 - 2W AUDIO AMP. S .95 
LM 377 - 2W Stereo Audio Amp. . 52.50 
LM 381 - STEREO PREAMP. . $1.50 
LM 382 - DUAL AUDIO PREAMP $1.50 
LM 311 - HI PER, COMPARATOR $ .90 
LM 319 - Dual Hi Speed Comp. $1.25 
LM 339 - QUAD COMPARATOR $1.50 

TRIACS SCR'S 
PRV 1A 10A 25A 1.5A 6A 35A 

100 .40 .70 1.30 .40 .50 1.20 
200 .70 1.10 1.75 .60 .70 1.60 
400 1.10 1.60 2.60 1.00 1.20 2.20 
800 1.70 2.30 3.60 1.50 3.00 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

' Y WE RECEIVE THEM 
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S.D. SALES CO. P. O. BOX 28810 -D 
DALLAS, TEXAS 75228 

JUMBO LED CAR CLOCK 

$16.95 
KIT 

Alarm Option - $1.50 
AC XFMR - $1.50 

THIS MONTH'S SPECIALS 
AMD - 8080A $14.95 
Z -80 CPU 49.95 
82S129 1K PROM 2.50 

60 HZ CRYSTAL TIME BASE 
S.D. SALES EXCLUSIVE! 

59 KIT FEATURES: S 

THE HOTTEST SELLING KIT WE EVER PRODUCED! 
You requested it! Our first D.C. operated clock kit. Professionally 
engineered from scratch. Not a makeshift kluge as sold by others. 
Features: 
A. Bowmar Jumbo -.5 inch LED array. 
B. MOSTEK - 50250 - Super Clock Chip. 

NI 
QED PNNO 

C. On board precision crystal time base. 000 S. MERS 
D. 12 or 24 Hr. Real Time Format. 50' Cv5l0 BONG 
E. Perfect for cars, boats, vans, etc. 

KIS ßE W 

F. P.C. Board and all parts (less case) included. 

1702A 2K EPROM 
We tell it like it is. We could have said 
these were factory new, but here is the 
straight scoop. We bought a load of 
new computer gear that contained 
a quantity of 1702 A's in sockets. We 
carefully removed the parts, verified 
their quality, and are offering them 
on one heck of a deal. First come, first served. Satisfaction guaranteed! 
U.V. Eraseable. $6.95 ea. 4/$25 

A. 60HZ output with accuracy comparable to a digital 
watch. 

B. Directly interfaces with all MOS Clock Chips. 
C. Super low power consumption (1.5 ma typ.) 
D. Uses latest MOS 17 stage divider IC. 
E. Eliminates forever the problem of AC line glitches. 
F. Perfect for cars, boats, campers, or even for portable 

clocks at ham filed days. 2/$10.00 
G. Small size; can be used in existing enclosures. 
Kit includes Crystal, Divider IC, PC Board, Plus all necessary 
parts and specs. At last count - over 20,000 sold! 

1000 MFD 
Filter Caps 

Rated 35 W V DC 
Upright style 
with PC leads. 
Most popular 
value for hobby- 
ists. Compare at 
up to $1.19 ea. 
from franchise 
type electronic 
parts stores. S.D. 
Special 4/$1. 

Slide Switch 
Assortment 

Our best seller. 
Includes mini- 
ature and stan- 
dard sizes; single 
and multi -pos - 

tion units. All 
new, first 
name brand. Try 
one package and 
you'll reorder 
more! Special 

12/$1.00 

TRANSISTOR SPECIALS 
EN2222 NPN 8 for $1.00 
EN2907 PNP 8 for $1.00 
2N3904 NPN 8 for $1.00 
2N4400 NPN 10 for $1.00 
2N4402 PNP 8 for $1.00 

RESISTOR 
ASSORTMENT 
MW 5% & 10% 

PC leads. A good 
mix of values. 

200/$2. 

Laro=11 

LED's WITH CLIPS 
Jumbo Red. RL -2 

by Litronix. With plastic mtg. 
clips which are very scarce. 

4 for $1.00 

UP YOUR COMPUTER! 
21L02 -1 1K LOW POWER 500 NS 

STATIC RAM Time is of the essence! 
And so is power. Not only are our 
RAM's faster than a speeding bullet 
but they are now very low power. 
We are pleased to offer prime new 
21L02 -1 low power and super fast 
RAM's. Allows you to STRETCH 
your power supply farther and at the 
same time keep the wait light off. 

8 for S12.95 

S.D. SALES EXCLUSIVE 
$12.95 MOS 6 DIGIT UP -DOWN COUNTER $12.95 
40 PIN DIP. Everything you ever wanted in a counter chip. Features: Direct LED segment drive, single power supply (12 VDC TYPE.), six decades up /down, pre -loadable counter, 
separate pre -loadable compare register with compare out- put, BCD and seven segment outputs, internal scan oscilla- tor, CMOS compatible, leading zero blanking. 1MHZ. count input frequency. Very limited quantity! WITH DATA SHEET 

7400 -19c 7411 -29c 7451 -19c 
74LS00-49c 7413-50c 7453 -19c 
7402 -19c 7416 -69c 7473 -39c 
74LS02-49c 7420-19c 7474 -35c 
7404 -19c 7430 -19c 74LS74 -59c 
74L04 -29c 7432 -34c 7475 -69c 
74504 -44c 7437 -39c 7476 -35c 
74LS04 -49c 7438 -39c 7480 -49c 
7406 -29c 7440 -19c 7483 -95c 
7408 -19c 7447 -85c 7485 -95c 
7410 -19c 7448 -85c 7486 -45c 
TTL INTEGRATED CIRCUITS 

P.C. LEAD 
DIODES 

1N4148/1N914 
100/$2.00 

1N4002 -1A. 
100 PIV 40 /$1. 

7490 -65c 74153 -75c 
74LS90 -95c 74154 -1.00 
7492 -75e 74157 -75c 
7493 -69c 74161 -95c 
7495 -75c 74164 -1.10 
7496 -89c 74165 -1.10 
74121 -38c 74174 -95c 
74123 -65c 74181.2.50 
74132 -1.70 74191 -1.25 
745138 -1.95 74192.1.25 
74141 -75c 74193 -1.00 

74195 -69c 

HEAVY DUTY 
Full Wave Bridge 

25 AMP 50 PIV 
$1.25 

C &K MINI TOGGLE SWITCH 
No. 7101. S.P.D.T. Panel 
mount or P.C. mount. 79c 

3 for $2. 

DISC CAP 
ASSORTMENT 

PC leads. At 
least 10 differ @nt, 
values. Includes 
.001, .01, .05, 
plus other stan- 
dard value. 

60/$1.00 'X? 

SIX DIGIT LED ALARM CLOCK KIT We made a fantastic kit even better. Redesigned to take advantage of the latest advances in I.C. Clock technology. Features: Litronix Dual lh inch displays, Mostek 50250 super clock chip, Single I.C. segment driver, SCR ditit drivers. Greatly simplif- ied construction. More reliable and easier to build. Kit includes all necessary parts (except case). P.C.B. or XFMR optional. ALL NEW DESIGN! P.C. Board -- 3.00 AC XFMR -- $1.50 KIT - $9.95 

Motorola SCR 
2N4443. 8 AMP 400 PIV. 
P.C. Leads 3/$1 

FAIRCHILD - TBA 641 
4W. Audio power Amp. Just 
out! In special heat sink 
DIP. One super audio IC. 

$1.50 with data 

FND -359 -Led Readout 
.4 IN. Common Cathode. 
High effeciency. Has FND- 
70 PIN OUT. 59c 

$15.95 

OUR CATALOG 
is chocked full of rare parts 
bargains, deals, RAM or CPU 
kits, plus much more. Yours 

FREE! 

PRICES SHOWN SUBJECT 
TO CHANGE WITHOUT 

NOTICE. 

APRIL 1977 

COMPUTER POWER SUPPLY 
A very fortunate purchase. One of the best industrial quality REG- 
ULATED supplies we have seen. High performance, small size. 
Input is 120 VAC 60 HZ. Has the following regulated outputs: 
-5VDC@800MA; -15VDC @ 1.25 AMP; -25VDC @ 180 MA. 
Sold at a fraction of original cost. Do yourself a favor and order 
NOW. We expect a quick sellout. 

NEXT MONTH: 
S.D. will have music for your ears. Watch our ads. 

For your Imsai or Altair 8080 Computer: 
Z -80 CPU Kit - $149. 4K Low Power Ram Kit - $89.95 

Terms: Money back guarantee. 
No COD. Texas residents add 
5% sales tax. Add 5% of order 
for postage & handling. Or- 
ders under $10. add 75c. 
Foreign orders: US funds 
only! 

Call your Bankamericard or 
Master Charge order in on our 
continental United States 
toll free Watts: 

1- 800 -527 -3460 
Texas Residents Call Collect: 

214/271 -0022 

Special Thanks to: 
Dennis, Fred, Abe, Bill, Sam, 
Hal, Tom, Alex, John, Ely, 

and Larry 

S.D. SALES CO. 
P. O. BOX 28810 

Dallas, Texas 75228 

ORDERS OVER $15.00 - CHOOSE $1.00 FREE MERCHANDISE 
CIRCLE NO. 47 ON FREE INFORMATION CARD 
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ASCII 
COMPUTER KEYBOARDS 

Al. +I TEST EDI 
Manufactured for use on T. I. silent 700 series terminals This keyboard provides 
encoded, denounced ASCII output (7 Bo Parallel) and strobe. Dumper selectable 
N key rollover or lockout. Also has sin non encoded closures to gl ound. Needs 

55V A 150 MA and 12V A 45 MA. Output is standard 10 pin double readout 
Connector for data and power inputs. 56 key ASCII encoded alphanumeric key- 
board. Great for your micro or min, 30 day elec burl gaerentec- 

KB-6 CLARE /PENDER 720627 -1 

T.I. PART NUMBER 959327 -1 

NEW TESTED $39.91*USEO TESTED $29.95 
Above KB -6 modified for upper and lower case$59.95 

TMS5000 $17.95w /data 
ASC:i Keyboard Encoder 

ACOUSTIC COUPLER 

ler\-41f 
J 

" 

POLYESTER FILM 
CAP, ASST. 
100 F O R $4.95! 

1% PRECISION 
RESISTOR ASST. 

4.4r200 FOR $4.95 
This coupler was mamdastured by Nora. 
trio, Inc 1al,ane, e,'nl:nni mr ir,r n 

esa, In,lrumcm. m,1e,h 721 tle,tloni 
Data Ie,mioral a. 

m 
mlvlenh Hell 

103 and l lr sets iii it 
coupler operate, asynchronously to a 

ximum speedo! 300haud in the lull 
or-hall, duplos mode. All s,goal outputs 
arecomalmlewith TTL. If an000 trey is 

1270hrpI mark and 1070hr :, 

Receive Ircyuenc, Is 2225h2 for ,mark 
and 2025hr h i spa, unit required .12 
VOLTS end S VOL 1S for operallon 
Complete w,lh schematic & all pertinent 
informal,on, lolly reconditioned, calibre 
led, and guaranteed. 47.50 

DISC CAPACITOR 
ASST. 102 

R $VS 
V AI.U_S FROM 750E to 2 MI 

SLIDE SWITCH ASST. y Standard and 
- . Miniature a40 FOR $5.00 

E L E C T R O L Y T I C S lOO eo, 
M,n,ature Alum. Axial Leads $9.95 
raluesbnm I MF /50V tO 1500 MF /16V 

2N5449 50 V 800 rnA 
6/51.00 100 /$12.50 

1N914ß 
100/$6.98 

MOLEX I. C. PINS 
100/$1.00 1000/56.95 

STANDARDS KIT 

L 
ANOTHER f IRST FROM ACE 

omoo eats for cal Oration e of 
rest eouipment. 
Ott ,a0suuudes t 0 ) a s s ten I % 

as, (1b) asst ÓD1% ie 
sistors, and IlIN1530A 84V 
2ener dhode 

ONLY $6.95 

pN \C 

0r N 
R A M 

71654 0 3 On 
tow rower 400Mw 

with data and 22 Pin Si)CKL1 r em000a 
froM sor.17515 

TESTED and GUARANTEED 

1995 EA. E FOR 164.95 
P ITMAN 

12 VDC a :', 0 
11.93 EA. 

10 FOR 15.00 
PITTMAN 12 VDC slliTUR 'tens 

as 2 volts rated 12 sorts 

m 
'- 2 8 inch of torque at 5000 
RPM Sire 1 1'8" DIA X S- long 
with 0 118 inch shalt New Guar- 
anteed 

SN74S20I Bat Ram LM301AH 

$3.95 ea. 10/$25.1100/$25.00 

MINI KIT 
60H CRYSTAL 

TIME BASE 
Special Offer on -rims Base 
1,11111 Kit. Includes Mn15369 
3579. 545KH7. Crystal and 
schematic. $3, 95 

PRINTED CIRCUIT BD. 
G-10.1/16" thick. 
unetehed COMA, clad 1 or 2 s i d e s 

512E ' 10 9 

COMPUTER GRADE CAPS 

5 9 c s 

0 ep MSC. 60 ve 0 -_. Mr 0 10 v . 

10 for 10 for $9.00 

3118" .50 250 19.9. 95 
5 e7" ,75 4,00 29.95 
4. i r 150 5.00 39.95 

KYNAR AAA 
Solid Salyer Plated Wire 
wrap wire 30 AWG Blue 
Yellow -Black- White -Red 
1000' Spool $9.95 
26 AWG Red -Black 
1000' Spool $12.50 

BISMUTH ALLOY FU* 
MELTS IN BOILING WATER 
4 or net $3.95 I pound $9.95 

HEAT SHRINK TUBE 
21 6.' 7110401141 as 

Various s,res & sobs, 07,13 
551.7 H off I... *cos. " - 
1165. $4ed 

Laos 0.2- 
lap - 

!gap 

Rio 
1.is 
1.17 

TEFLON TUBING 
25 6" LINO 7KS 5Sarmed 

Vanuu, si,, h ulnr,, $1.95 
SWI'CHCIno 91105 0-14 

G1e-ifl "' loo- 101. 
II-2A : 1 000 0 0,0 

CIIIRI631010 $5.95 
SOmh --- - 
1392 Turns oS Ma 

ist'r wet g. 
atAC KWM1 

so epa 1 
A A RAAA4. 

P DY ry BEND 
MAIM 4. 

/j/ 
11.10 

1,4w . u 

A../1a.e.t.A 
AC ADAPTER n FREE, SEND US s 93,00 BvAC YOUR NAME & 

100 Ma ADDRESS FOR 
FREE 

10 FOR $22.9 FREE CATALOG 
91MMI/VIVVY Wry99M 

/- ,/Bj ELECTRONIC TERMS: We pay postage unless omen 

`. - PARTS wi a specified. Include check or money 
_.ji order. No COD. Texas resioents add 5% -J H400 M.7ex. B B Des tax. Canada and add 52.50. 

Houston,Rns77092 Overseas countries add 15.00. 

Phone 713 088 -8114 

CIRCLE NO. 2 ON FREE INFORMATION CARD 

UNIVERSITY DEGREES BY MAIL! Bachelors, Masters, 
Ph.D's. Free revealing information. Counseling, Box 389- 
PEN, Tustin, California 92680. 

SELF -STUDY CB RADIO REPAIR COURSE. THERE'S 
MONEY TO BE MADE REPAIRING CB RADIOS. This easy - 
to -learn course can prepare you for a career in electronics 
enabling you to earn as much as $16.00 an hour in your 
spare time. For more information write: CB RADIO REPAIR 
COURSE, Dept. PE047, 531 N. Mn Arbor, Oklahoma City, 
Okla. 73127. 

LEARN WHILE ASLEEP! HYPNOTIZE! Astonishing details, 
strange catalog free! Autosuggestion, Box 24 -ZD, Olympia, 
Washington 98507. 

GRANTHAM'S FCC LICENSE STUDY GUIDE- 377 pages, 
1485 cuesticns with answers/discussions - covering third, 
second, first radiotelephone examinations. $13.45 post- 
paid. GSE, P.O. Box 25992, Los Angeles, California 90025. 

INTENSIVE 5 week course for Broadcast Engineers. FCC 
First Class license. Student rooms at the school. Radio 
Engineering Inc., 61 N. Pineapple Ave., Sarasota, FL 33577 
and 2402 Tidewater Trail, Fredericksburg, VA 22401. 

GO FIRST CLASS! Complete FCC Exams Questions-M- 
owers plus "topical study" guide. $8.95. "Guaranteed 
Exams ", Box 5516 -AD, Walnut Creek, CA 94596. 

LEARN BASIC Digital Troubleshooting by corres- 
pondence. Course includes text and demonstration mod- 
ules. Educational Technologies, Box 224, Reynoldsburg, 
Ohio 43068. 

PRACTICAL Electronic Toaining. FCC license. Free home 
study catalog. Geno Tech., 5540 Hollywood Blvd., Los 
Mgeles, CA 90028. Or, Ra -Tel Electronics, P.O. Box 167, 
"P" Toronto, Ont., Canada. U.S. Inquiries. 

CB'ERS -Be a "Ham " -We'll teach you! Life Membership: 
$4.00. American Radio Council, Box 1171 -K, Garland, 
Texas 75041. 

HIGHLY EFFECTIVE Degree Program in Electronics En- 
gineering. Advance rapidly! Our 31st Year. Free literature. 
Cook's Institute, Box 20345, Jackson, Miss. 39209. 

BROADCAST STATION: Cable/FM. Operate your own from 
home, school, church, business. Complete details free. 
Broadcaster's Development, Box 5516 -AD. Walnut Creek, 
CA 94596. 

MUSICAL INSTRUMENTS 

UP TO 60% DISCOUNT. Name brand instruments catalog. 
Freeport Music, 114 G. Mahan St., W. Babylon, N.Y. 11704. 

INSTRUCTION 

LEARN ELECTRONIC ORGAN SERVICING at home al! 
makes including transistor. Experimental kit- trouble- 
shooting. Accredited NHSC, Free Booklet. NILES BRYANT 
SCHOOL, 3631 Stockton, Dept. A, Sacramento, Calif. 
95820. 

PASS FCC EMMS! Memori.,. study - -Test 
/augers" for FCC 1st and 2nd class Radio -Tele 
phone licenses. Newly revised multiple-choice 
question and diagrams cover all areas tested in 1 

FCC exams plus ' SeII -Study Ability Test." $591 
postpaid. Moneyback Guarantee. 

i. en,M AND PRODUCTIONS P.O. BOX 26348 -P 
72r 2 ntcel ont Dllilioe SAN FRANCISCO, CALIF. 94126 

SCORE high on F.C.C. Exams...Over 300 questions and 
answers. Covers 3rd, 2nd, 1st and even Radar. Third and 
Second Test, $14.50; First Class Test, $15.00. All tests, 
$26.50. R.E.L. Inc., Box 806, Sarasota, Fla. 33577. 
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MPUTER 
BUILD YOUR OWN 

COMPLETE 
COMPUTER SYSTEM 

AMI EVK 99 6800 BASED 
MICROCOMPUTER 

1 1'1 1( 99,.n,nnm the ,ai ,p on,. 

AM the Horne Brew C.omputer C. 4,1 Santa 
Clara Calltorma v4, they choose loe FV5 99 
Mocrocomouter They non have . svmenn The 
reassLs are clew Performance. re-laukev and con 

Photo of 
999nad 

TV GAME KITS 
expanded EVK 99 ONLY 

GI.395.17VGa.eCh.o829.96 
NOW $133.00 

* MICROPROCESSOR PRODUCTS 

80804.90804 524 95 
AMI 56800 24 95 

90 
69 95 GI 

280 
só] 

,óao 

29 95 

451.05. 10 95 
46129061. 11. 
451.07. 10 75 

6A 
A14.18 6 75 

.2611 Le La. 

AM3341 9 A 

56.69 
.620 
568/0 1 

56850 
52350 
51883 
56834 1 

8212 

azia 
.51 
9666 

5 90 

. isáo 

6 95 

175 00 

6.25 .7401 50 

5. ui 5. 
19. AMwMi5o+6R 2 95 

.612.7 640 

210291002 ,% 
2,029,02 1.89 

z17211n2 1:;z 

4200 12.95 
9 1APC 95 

41 P iñ 
9oeo s4oóo 

o iá 
5101 0% 
17074 10. 

.2á vine ¡Penvbru o1mface smote/1 
Interlace barter, 

6130 ROM Sab,wnne P.o9,ain L bramo 111.31 16x ROM 
mfp, RAM 
Ope,wn9 aoand a Inmw,.m1 

To Imp a,,..n1 fn a. anaea m.,.ean,a, - .. .ee ,sue nawi 

2. UNIVERSAL KLUGE BOARD a 1$98.00 
OonloPete, ono... to the e1 

MOO 9416 nominal pea num. 
peeler remes 50 No. .n 

w 
bar came., 25 an R5232 

3. 16K 'BYTE RAM BOARD $77.95 
9x. Aagnua.., U. 21071 o, 21002, and afame to ao. 

4. 6 SLOT MOTHER BOARD $29.95 
Cun. n ,aa,n, ,, 5 can, 1,92. ,mame, m. a Banded app caons. 

5. EXTENDER BOARD $46.50 

mom Mon...on droo as. lane 

TV KIT NO.1 ONLY 

Z=';',==',7,°,;: $34.95 
mommom aad 95 N for 21.114a rry a 

TV KIT NO.2 
Ty ONLY 

PC Board 
,,.mai.xeM15Bredgeand,earn 

$49.95 

SPECIAL 
BUY 10 OF THE FOLLOWING 
AND YOUR PRICE IS... 

AMD 9111... .... .....4.10 
AMD 9112 ..................2.30 

RF MODULATOR MODULE 
Tp mew. your .90 0.0oVar so R6 try 

$8.95 
ex 0.1 

3/4 VHF 

i, dulaCooioour..,n 

Cw1 ew e Ce ä Dem.. low TVGa5e 

SPECIALS * NEW PRODUCTS 

75452 
83268 
74L5138 
8097 
74166 
74161 

M4XHC 
o026CN 

7469 
489 

10;7.50 

715 00 
.99 
80 
49 

19/2.50 
395 
129 
129 

4( I C MARKET PLACE 

1.51.3094 
1,11.30114 

163071.1 
L M3094 

,4309.1 

110317. 
0431. 

i_513.709 S 

1 25 

1 00 

1 50 

1.913205 5 1 45 
1513209 12 1 45 
1.913205 15 1 45 

L.13701 e 17S 
7P2707 17 1 7S 

7R7707 ta 1 7S 

LM33. 55 

1513406 8 1 95 
04340. 12 1. 
LM3405 15 1 95 

Lm_.51C19 65 

114377N 4 00 
1. 

141.00M 1 05 

* 7400 TTL 

1,11 740014 

7:mM 4 744. 
7403N 111 7448. 

9 7451124 376 
74@N 

41 

74ow 4s14 
476 7M $159 
M f121 

>4776 

7 

A 50N $1 15 

741a4 rn 1.7M 74151N 9s 

x s1 4 
% 741556 

74fM 95 
74157M 95 35 

741. 
74160M 99 
74161M 99 

% 

74eN sm i.ir4 99 

490N 99 
35 749119 70 74166M 
35 749. 59 741.M SI 10 

% 

.21 
21 

749M 74170M VI 20 

31 

ew 79 74172M 3 6 .25 
M s1% 

7498w w 11A 30 
74976 27s 7417594 $1A 

w .A 74100 
7410491 ri 
410W 19 

7«l2r"4 
s 45 

>44446 2 es2N f279 
% 74+1.6 s:14 

100 PIECES MIXTAKE 10% DISCOUNT 
1000 PIECES MIX TAKE 15% DISCOUNT 

* LINEAR 

1.313161 1 79 

L14566/4 1 95 
1.195655 1 95 

15470914 
L5171.1,1 70 

1.5472314 55 

1 29 
141741CH 35 
L9041CM Pe 39 

7412M 49 
7412391 90 

741294 79 

]42w 

74.4 

742. 
742519 

291 
741791 
742.4 

A31N 

742 

7411. 7/2 10 
9M $1..30 

6 f1 2 
M $1,0 
6 S1,10 

7419. 95 
74196M 95 
7419W 95 
>41976 95 

SI 9w 
9M 51.115 

74l7i6 á 
M 

SI 45 
1110 

90á52r » 
ao967 99 

.19484 99 
5oN 1770 

5oN $010 
7545 59 
75452M . 

59 
754504 59 
754915 713 

f76 iN *i 70 
71.1.M 

L51753174 
5 L1875.18 r4 

75324 
5.5017 

.3524 

RC1.03AO 

ü;s" 
ap4 4v"4 

3.50 

6 95 
89 

230 

-95 
650 

* CMOS 

0.4006 

D4011 
054023 

471 

.60 

1 75 

0.0.21 

Cw 

1 95 

7 49 

1 45 
145 

61 

1 20 

004522 
0124526 

0045. 

5.1 

A 

I 40 
1 95 
2.45 
2 49 
256 
iX 

zn 
1 75 
1 75 

4 95 

11 95 

PLESSEY SEMICONDUCTORS 

RADIO COMMUNICA 
511610C 1. 5L162. 2 75 

51_1611C 1. .1630C I 95 

51.161.20 t 95 51_1640C 1 95 

95 5L16517C 5 75 

51.1622C 2. 5L1651C 

1 

1 95 
95 

DIVIDERS 
9.6005 6 95 
5P53018 4 25 
986020 16 00 
5286036 14 50 
5.16048 8 25 
996070 17 00 

5296206 12. 
5286718 50 
5286729 6 50 
596306 70 00 
986316 17 00 
52.379 10 00 
5286349 35 00 
5296358 77 50 

99.05 6 
PS-864 12 7 

5P864.1 17 50 
996439 20 00 
986.8 6 50 
51.9.75 9 00 
5206505 25 

é 5ó 096515 
5.6520 17 00 

F4702 Baud Rate Gen. 15.95 
8214 Priority Int. 11.95 
280 CPU 49.95 
2803881 PIC 9.95 
Z80 3882 CPC 9.95 

PD 372 Floppy Controller 55.00 
PD 371 Mag. Tape Controller 49.95 

APP Notes for 372 Floppy 5.95 
GI 0053550414 Digit DVM 29.95 
GI AY5 3600 Keyboard Encoder 14.95 
I550159 8038CC Wave Gen. 3.50 
ÁY3507 DVM Chip 12.95 
503 2513 Uppercase 9.95 
RO3 2513 Lowercase 10.95 
TMS 4060 N L -2 40 RAM 3.95 
MK40964K RAM 3.95 
16028 UART 5.50 
1883 UART 6.50 
AY51013A UART 5.50 
5101C.E 1K CMOS RAM 6.95 
WD 16715 Astros 29.95 
WD 1941 Dual Baud Gen 9.95 
WD 1771 Floppy Disc Cont. 74.95 
6330 -1 256 Bit OC Prom 2.95 
6331.1 256 Bit TS Prom 2.95 
6300-1 1K OC Prom 3.50 
6301.1 10 TS Prom 3.50 
63051 2K OC Prom 9.95 
6306 -1 2K TS Prom 9.95 
6340.1 4K OC Prom 18.95 
6341.1 9K TS Prom 18.95 
63521 4K OC Pram 18.95 
63531 41( TS Prom 18.95 

From Iasi, Daca Guseman c formerly of 
Intel - Complete 6 Volume Programmed 
learnirsg course 'Wheroeomputer Design is 

a Snap" only 599.50 
Microcomputer Application Handbook 
only 57 95 
lasts 5080 Microprocessor System in a book 
complete instructional an Microcomputer 
Send for complete details on all lasts Products 

Intel MCS8 Usen Manual . 

Intel MCS4 Users Manual . . 

Raytheon Linear Catalogue . 

Raytheon Quads & Duals Memel 

5.00 
5.00 
2.95 
1.95 

ALTAIR /IMSAI COMPATIBLE 
8K MEMORY 

Our new bain booed comes complexe with 
21102 -1 memory chips I500ns) and sockets. 
All address control and data out lines fully 
buffered. 

5198.00 COMPLETE 
It You desire 91L02APC - Please add $9.95 

6800 8080A 
STARTER SET STARTER SET 

'seooe,i88.,ço é 
6$0P, 

111 6x504,,0 
4161 2107 RAM, 

580 00 

i1i f2NCV1 

2102 9 661 

All shipments first class or UPS in U S. or add 5a, 
for shipping and handling. Minimum order $10.00 
California Residents add 6% tax. Foreign add 8 %. 

TIPUTER piR 

2F9ORNIA 92713 
PHONE 17141 968.3655 

CIRCLE NO. 3 CN FREE INFORMATION CARO 
POPULAR ELECTRONICS 

www.americanradiohistory.com

www.americanradiohistory.com


7400 TTL 

7400 
7401 
7402 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7413 
7416 
7417 
7420 

21 

21 

21 

21 

24 
45 
45 
25 
25 
20 
30 
85 
43 
43 
21 

7422 1.50 
7425 43 
7427 .37 

7428 .33 

7430 .26 

7432 31 

7437 47 
7438 40 
7440 21 

7441 1 10 

7442 1.08 

7448 1.15 

7450 .26 

7451 .27 

7453 .27 

7454 .41 

7460 .22 

7472 .39 

7473 .45 

7474 .45 

7475 .80 

7482 1.75 

7483 1.15 

7485 1.12 

7486 .45 

7489 2.49 
7490 .69 

7491 1.20 

7492 .82 

7493 .82 

7494 91 
7495 .91 

7496 91 
74100 1.25 

74107 .49 

74121 
74122 
74123 
74125 
74126 
74132 
74141 
74150 
74151 
74153 
74154 
74155 

.55 

.49 
1.05 
.60 
.81 

3.00 
1.15 
1.10 
1.25 
1.35 
1.25 
1.21 

74157 1.30 
74161 1.45 
74164 1.65 
74165 1.65 
74166 1.70 
74174 1 .95 
74175 1.95 
74180 1 05 
74181 3.55 
74191 1.50 
74195 1.00 
74197 1.00 
74298 1.30 

74L SERIES TTL 

74100 33 
74L10 .33 
74L30 33 
74L42 1.50 
74L86 69 
74LS00 39 

74LSO4 
74LS10 
74LS20 
74LS51 
74LS74 
74LS112 

45 74LS113 .98 
39 74LS138 1.89 
39 74LS174 2.50 
39 74LS386 5.50 
65 74S153 2.25 
65 74S387 1.95 

74H00 TTL 

74H00 33 
74H01 33 
74H04 33 
74H05 .35 
74H10 .33 

74H11 .33 
74H20 33 
74H21 33 
74H30 .33 
74H40 .33 

74H53 39 
74H55 39 
74H73 .59 
74H74 .59 
74H76 .60 

ELECTROLYTIC 
CAPACITORS 

2.2MF50 AXIAL LEADS 
3.3MF10 AXIAL LEADS 
3.3MF10 NO POLARITY 
10MF25 AXIAL LEADS 
10MF50 AXIAL LEADS 
IOMF150 AXIAL LEADS 
25MF35 AXIAL LEADS 
30MF25 AXIAL LEADS 
47MF25 RADIAL LEADS 
47MF50 RADIAL LEADS 
100MF16 RADIAL LEADS 
100MF25 RADIAL LEADS 
500MF50 AXIAL LEADS 
1000M F35 AXIAL LEADS 

5400 SERIES 

5400 1.00 5475 150 
5404 1.25 5486 1.90 
5410 1.00 5493 2.00 
5426 125 54100 180 
5473 1.50 54LSO4 1.00 

C MOS 

4001AE 29 
4002AE 29 
4007AE .29 
4009AE 58 
4010AE 58 
4011AE 29 
4012AE 29 
4013AE .52 
4015AE 1.25 
4016AE 65 
4018AE 10 
4019AE 65 
40204E 1.75 
4021AE 1.50 

4022AE 1.20 
4023AE .29 
4024AE 1.50 
4025AE .35 
4026AE 1.49 
4028AE 1.60 
4029AE 2.90 
4030AE .65 
4037AE 4.50 
4040AE 2.40 
4044AE 1.50 
4047AE 2.75 
4049AE .75 
4050AE 75 

MOTOROLA CIRCUITS 

MC725P 1.50 
MC740L 1.55 
MC790P 1.50 
MC832P .48 
MC1004L 1.25 
MC1008L 1.25 
MC1010L 1.25 
MC1011L 1.25 
MC10361 12.50 
MC1037L 12.50 
MC1352P 1.05 
MC1406CP 3.95 
MC1468L 2.90 
MC1469R 2.50 
MC1510G 8.00 
MC1514L 4.50 
MC1550G 1.50 
MC1558 4.37 
MC1595L 6.25 
MC1596G 3.31 
MC1723CG 1.25 

MISC CIRCUITS 

BC184L .60 
CA3001 .75 
CA3005 .80 
CA3006 1.10 
CA3018 1.60 
CA3018A 1.60 
CA3026 2.15 
CA3035 2.45 
CA3039 1.35 
CA3058 1.90 
CK707P 45 
C5134J 1.15 
C5135J 1.20 
C5136 1.25 
IC3(GE) 1.50 
LM301AN .35 

LM309K 1.95 
LM351AN .70 
LM741CP .40 
LM1458M .65 
MFC9020 1.15 
MR995A 1.05 
MSC9967P1.50 
/45558 .55 
N8598B 5.00 
NE555V .45 
PA771131 .45 
PL994551 .45 
RC14370B .35 
SC9962P .70 
SC9966P 1.25 
SN15830N .50 

CARBON RESISTORS 
Minimum 5 Pcs Per Valur 

15 QUANTITY 
15 PRICING 5 -25 30 -95 100 -495 
15 1/4w5% .06 .05 .04 
15 1/2w5% .08 07 .06 
15 STANDARD RESISTANCE VALUES 
20 OHMS 
15 10 270 820 4.7K 
15 22 300 910 5.1K 
15 47 330 10K 6.8K 
20 51 470 1.5K 7.5K 
15 100 510 2.2K 8.2K 
20 150 560 2.7K 10K 
60 220 680 3.3K 15K 
65 240 750 3.9K 22K 

27K 
33K 
47K 
100K 
330K 
1.0M 

JAPANESE TRANSISTORS * CB, AUDIO, INDUSTRIAL 

2SA52 .60 2SC206 
2SA316 .75 2SC240 
2SA473 .75 2SC291 
2SA483 1.95 2SC292 
2SA489 .80 2SC320 
2SA490 .70 25C352 
2SÁ505 .70 2SC353 
2SA564 .50 2SC371 
2SA628 .65 2$C372 
2SA643 85 2SC394 
2SA647 2.75 2SC458 
25A673 .85 2SC460 
2SA679 3.75 2SC478 
2SA682 .85 2SC481 
25A699 1.30 2SC482 
2SA699A 1.45 2$C491 
2SA705 .55 2SC495 
2SÁ815 .85 2SC497 
2SA816 .85 2SC502 

2SC515 
25822 .65 2SC517 
25E154 70 2SC535 
2SB56 70 2SC536 
25877 70 2SC537 
258128 2.25 25C563 
2SB152 4.50 2SC607 
258173 .55 2SC614 
258175 .55 2SC615 
2S6178 1.00 2SC616 
258186 .60 2SC617 
258187 .60 2SC620 
258235 7.00 25C627 
258303 .65 2SC642 
258324 1.00 2SC643 
258337 2.10 2SC644 
2SB367 1.60 2SC681 
258370 .65 2SC684 
258405 .85 2SC687 
258407 1.65 25C896 
258415 .85 2$C699 
258461 1.25 2SC710 
256463 1.65 2SC711 
2513471 1.75 2SC712 
258474 1.50 25C713 
2SB476 1.25 2SC731 
258481 2.10 2SC732 
258492 1.25 2SC733 
258495 .95 2SC735 
258507 .90 2SC739 
258511 .70 2SC715 
258531 3.00 2SC756 
258556 3.50 2SC762 
258135 .95 2SC773 

1.00 2SC774 1.75 2SC1173 .95 2SD77 
1.10 25C775 2.75 2SC1175 .65 25081 
.65 2SC776 3.00 2SC1209 .55 25088 

3.00 2SC777 4.00 2SC1213 .75 250118 
.75 25C778 4.00 2SC1226A 1.25 250130 
.75 2SC781 3.00 2SC1237 4.50 250141 
.75 2$C783 1.00 2SC1239 4.00 250151 
.70 25C784 .70 2SC1243 1.50 250170 
.70 2SC785 1.00 2SC1293 .85 250180 
.70 2$C789 1.00 2SC1306 4.75 250201 
.70 2$C793 2.50 25C1307 5.75 250218 
.70 25C796 3.15 2SC1308 4.75 250235 
.80 2SC797 2.50 25C1317 .60 250300 

1.85 2SC798 3.10 25C1318 .70 250313 
1.75 2SC799 4.25 2SC1325 4.95 2S0315 
2.50 2SC802 3.75 25C1327 .70 250316 
1.10 2SC803 4.00 2SC1338 1.75 250317 
1.60 2SC815 .75 2SC1346 .80 250318 
1.50 25C828 .75 2SC1347 .80 2SD325 

.80 2SC829 .75 2SC1364 1.50 250341 
4.25 25C830 1.60 2SC1377 5.50 250350 

.75 25C838 .70 2$C1383 .75 250352 
.65 2SC839 .85 25C1384 .85 250380 
.70 2SC922 .55 25C1409 1.25 250389 

2.50 2SC929 .70 2SC1410 1.25 250390 
1.25 2SC930 .65 2SC1447 1.25 
3.80 2SC938 .65 2SC1448 1.25 2SF8 
3.90 25C943 1.50 2SC1449 1.30 2SCF8 
4.15 25C945 .65 25C1475 1.50 2SCF6 
4.25 2SC959 3.15 2SC1507 1.25 HEPS3001 

.80 25C960 2.75 2SC1509 1.25 JSP7001 
1.75 25C984 1.50 2SC1569 1.25 MRF8004 
3.50 2SC996 4.90 25C1674 1.75 MPS8000 
3.75 25C1010 .80 25C1675 1.75 MPS8001 

.70 2SC1012 .80 25C1678 5.50 MPSUO2 
2.50 2SC1013 1.50 25C1679 4.75 MPSU31 
2.10 2SC1014 1.50 2SC1756 1.25 SK3047 
2.50 2SC1017 1.50 2SC1760 2.15 SK3048 
3.00 2$C1018 1.50 2$C1816 4.50 SK3049 
4.75 2SC1030 4.75 2SC1908 .70 SK3054 

.70 2SC1051 2.50 2SC1909 4.75 2SK19 

.70 2SC1060 .75 2SC1957 1.50 2SK30 

.70 25C1061 1.65 2SC1973 1.50 2SK33 

.70 2SC1069 3.50 2SC1974 4.90 2SK41 
3.00 2SC1079 3.75 2SC1975 4.90 3SK22Y 

.70 2SC1080 3.75 2SC2028 1.10 3SK40 

.70 2SC1096 1.20 25C2029 4.75 3SK45 

.70 2SC1098 1.15 2SC2074 3.00 3SK49 

.70 2SC1115 2.75 4004 

.70 2SC1166 .70 25045 2.00 4005 
3.00 2SC1167 4.25 25065 .75 40080 
1.90 2SC1170 4.00 25068 .90 40081 
.85 2SC1172B4.25 2SD72 1.00 40082 

1.00 
3.25 
1.50 
3.25 
1.25 
2.25 
2.25 
2.00 
2.75 
1.95 
4.75 
1.00 
2.50 
1.10 
.75 

2.50 
1.25 

.95 
1.25 

.95 
3.25 

.80 
5.70 

.75 

.75 

3.00 
3.50 
1.25 
3.25 

.75 
3.00 
1.25 
1.25 

.50 
4.00 
3.75 
3.25 
4.75 
1.25 
.75 

1.00 
1.20 
1.75 
2.75 
2.75 
2.75 
2.75 
3.00 
3.00 
1.25 
1.50 
3.00 

5N15844N .55 
57115946 .55 
SN158097N .60 
SN72560P 4.50 
SN727410N .85 
SN72741C .45 
SN72748P .49 
UA703C .95 
UA709C .40 
USF7733393 2.40 
995879 6.50 
996079 12.50 
998979 9.00 
936-5D 1.10 
9313DC 1.20 
93L28DC 2.75 

MC1741CG .98 
MC1804P .98 
MC1806P .98 
MC1810P .98 
MC2053L .45 
MC3004L 1.32 
MC3006P 1.44 
MC3007P 1.32 
MC3021L 2.15 
MC3021P 2.15 
MC3060L 2.65 
MC3062L 3.00 
MC4024P 2.20 
MC14501CP .31 
MC14502CP 1.18 
MC14507CP .82 
MC14510CP 2.40 
MC14511CP 2.76 
MC14512CP 1.92 
MC14519CG .94 
MC14528CP 1.74 
MC4044P 4.80 

POSITIVE 
VOLTAGE 

REGULATORS 

LM340K-5 
LM340K-6 
LM34oK-8 
LM340K-12 
LM340K-15 
LM34oK-18 
LM340K-24 
LM340T0-5 
LM340T0-6 
LM340T0-8 
LM340T0-12 
LM340T0-15 
LM340T0-18 
LM340T0-24 

1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.95 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 
1.75 

NEGATIVE 
REGULATORS 

AVAILABLE 

JAPANESE CIRCUITS 

AN136 2.90 HA1312 4.05 STK056 11.35 TA7201P 6.40 
AN203 3.75 HA1322 5.20 STK415 11.50 TA7203P 7.00 
AN208 4.75 HA1339 5.20 TA7045M 3.50 TA7204P 6.50 
AN210 3.10 LA1201 4.25 TA7054P 3.05 TA7205P 6.50 
AN211 3.30 LA1364 4.70 TA7055P 5.50 TA78005M 2.50 
AN214 4.90 LA1366 6.00 TA7060P 1.85 TA78005P 1.95 
AN217 3.30 LA1367 5.90 TA7061P 2.25 TA78012M 2.50 
AN229 6.35 LA3301 4.85 TA7062P 2.25 TA78012P 1.95 
AN234 5.75 LA4030 4.85 TA7063P 2.25 TA78015M 2.50 
AN239 6.50 LA4031P 3.50 TA7074P 490 TA78015P 1.95 
AN241 3.20 LA4051P 4.65 TA7075P 4.90 TC9100P 12.00 
AN245 6.50 LD3001 3.35 TA7076P 4.55 UPC16C 2.50 
AN274 3.95 LD3080 4.00 TA7092P 6.50 UPC20C 5.00 
AN277B 3.40 LD3120 3.10 TA7102 5.15 UPC41C 3.95 
AN288 4.80 L03141 2.40 TA7106P 3.25 UPC48C 3.95 
AN328 4.05 M5112 5.40 TA7120P 2.20 UPC554C 3.90 
AN343 3.90 M5115PR 4.80 TA7120P-C 2.20 UPC563H2 8.00 
BA511 3.50 M5155 2.85 TA7122AP 2.30 UPCS66H 2.25 
BA521 3.95 SG613 5.40 TA7124P 1.85 UPC575C 4.10 
HA1158 6.30 STK011 10.50 TA7146P 4.10 UPC1001H2 5.15 
HA1159 6.60 STK015 6.50 TA7150P 4.55 UPC1020H 5.50 
HA1202 3.10 STK025 12.50 TA7153P 6.90 UPC1025 5.50 
HA1306W 5.20 STK032 14.20 TA7200P 6.25 

IC's ON THE MOVE 

BBD : BUCKET BRIGADE DEVICE 
MM3001 19.50 MN3002 11.70 MM3003 9.45 
HALL IC : DN834 1.25 DN837 150 

DN835 1.35 DN838(NEW) 
S N 76001 1.75 51476002 1.95 
PLLO2A MIDLAND PHASE LOCK LOOP 1200 . 

MICROPROCESSOR CHIPS 

1404A 3.25 2102 2.50 
C1702A 19.95 C2708 95.00 
2101 6.95 C4702A 19.95 
MK4200 P -11 4096x1 BR Dymanic Rem 
C5101 -3 1024 Bit (256e4) Static C -Mos Ram 
MC14514 4 Bit Latch 4 to 16 Line Decoder 

CALL OR WRITE FOR FURTHER INFORMATION. 
SPEC'S AVAILABLE 

MM5013 
8008 
8080A 

HOBBY SPECIALS 

Power Pac 

Transistor/ 
Diode Pac 
I.0 Pac 
Resistor Pac 
Mos Fet Pac 
SCR Pac 

YOU TEST 'EM SAVE BIG MONEY 
100 Asst. (includes Case T03, 7066 
70220, T0202) 
100 Asst. (includes Cese 705. 
T039, 7018, 007, 0041) 
100 Asst (includes 14 8 16 Pin) 
50 Asst. (Assorted values) 
10 Asst. (many top M's Case T072) 
100 Asst. (similar to: C103 Series) Case to 92, 
VR:10 -100V, I:400MA. IGT:200MA 

$2.99 

$1.99 

53.50 
$1.50 
$0.99 
$4.00 

ZENER DIODES 
+h 8 1 Watt 10% .30 each UP TO 33V. 
GREATER THAN 33V CALL FOR PRICING 

3.25 
19.95 
29.95 

9.95 
4.50 
4.25 

PACE /PATHCOM PART 6'S 

130079 4.00 
1300821 .65 
13-0122 1.75 
83-0005 2.00 
83-0007 2.50 
83-0008 2.00 
83-0015 3.00 
P20-0005 3.00 
P20-0016 .40 
P20-0034 .85 
P20-0037 .85 
P20-0045 2.00 
P20-0073 2.75 
P20-0093 2.50 

P20-0123 2.75 
P20-0131 2.50 
P20-0141 3.00 
P20-0142 3.00 
P20-0139 .43 
P20-0154 6.00 
P20-0155 2.50 
P20-0161 4.00 
P20-0177 2.75 
P20-0176 2.85 
P20-0191 .72 

POPULAR JEDEC SEMICONDUCTORS 

17134 .25 271918 .60 2N2218 .25 2N2906A .30 2N3646 .14 2N4220A .45 
1N60 .25 271930 25 2N2218A .30 2712907 .25 2N3730 2.50 2N4234 .95 
1N270 .40 2N956 .30 2N2219 .25 2N2907A .30 2N3731 3.75 2N4400 .16 
114914 .10 271960 .90 2N2219A .30 2N2913 .75 2143740 1.00 2N4401 .16 

271962 .95 2N2221 .25 2N2914 1.20 2N3771 1.75 2N4402 .16 
214173 1.75 2N967 .95 2N2221A .30 2N2916A 3.65 2N3772 1.90 2144403 .20 
271174 3.50 2N1136 1.75 2712222 .25 2N3019 .50 2N3773 3.00 2714409 .16 
2 /4178 .90 2N1142 2.25 2N2222A .30 2N3053 .30 2713819 .40 2 /44410 .16 
2N327A 1.15 2711300 1.00 2N2223 1.00 2N3054 .70 2N3823 .70 2714416 .75 
2N334 1.20 2711301 1.10 2712270 .40 2N3055 .75 2N3856 .20 2N5061 .30 
2N336 .90 2711302 1.25 2N2323 1.00 2N3227 1.00 2N3866 .85 2N5064 .50 
2N338A 1.05 2N1303 .70 2N2324 1.35 2N3247 3.40 2N3903 .16 2N5130 .20 
2N3988 1.50 2N1304 1.25 2142325 2.00 2N3250 .50 2N3904 .16 2N5133 .15 
271404 .75 2N1305 .75 2142326 2.85 2N3375 6.50 2N3905 .16 2N5138 .15 
2N443 2.50 2N1306 1.35 2N2327 3.80 2N3393 .20 2N3906 .16 2N5198 3.75 
271456 1.30 2711307 .75 2N2328 4.25 2N3394 .17 2713925 3.75 2145294 .50 
2N501A 3.00 2N1308 1.50 2N2329 4.75 2N3414 .17 2N3954 3.50 2N5296 .50 
2N508A .45 2N1309 .90 2N2368 .25 2N3415 .18 2N3954A 3.75 2715306 .20 
2N555 .75 2141552 3.25 2142369 .25 2N3418 .19 2N3955 2.45 2715354 .20 
2N6524 1.25 2N1554 1.25 2142484 .32 2N3417 .20 2N3957 1.25 2N5369 .20 
271877 6.00 2141557 1.15 2N2712 .18 2143442 1.85 2/44036 .75 2N5400 .40 
2N706 .25 2N1560 2.80 2N2894 .40 2N3553 1.50 2144037 .80 2N5401 .50 
2N706B .75 2N1605 .35 2N2903 3.30 2N3563 .20 2N4093 .85 2N5457 .35 
2N711 .90 2N1613 .30 2712904 .25 2N3565 .20 2N4124 .16 2N5458 .30 
2N711B 1.10 2N1711 .30 2N2904A .30 2N3638 .20 2N4126 .16 C1037 .25 
2N718 .25 2N1907 4.10 2N2905 .25 2N3642 .20 2N4141 .20 C10681 .50 
2N718A .30 2N2060 1.85 2N2905A .30 2713643 .20 2N4142 .20 
2N720A 50 2N2102 .40 2N2906 .25 2N3845 .20 2N4143 .20 

SILICON 
UNIJUNCTIONS 

2N2160 .65 MU4892 .50 
2N2646 .45 MU4893 .50 
2N2647 .55 MU4894 .50 
2714851 .75 2146027 55 
2N4852 .75 2N6028 .70 
2N4870 .50 05E37 .35 
2N4871 .50 MUTO .35 
MU4891 .50 MU20 .40 

íñi=iíiiiiì mom $um= 
Mr. (a`I1 ::d KW tar.sa..... 8N\ '\MMtitititafiti' 

HARDWARE * IC SOCKETS 

Nylon Screws, Nuts 8 Rivets (Complete Kit, 50 pc's)1.99 
Trans H/W Mica, Bushings 8 Screws 
Case T03, 7066 d 10220 (Specify Type, 10 Sete) 1.00 
MK20 T03 Complete Mounting Kit 
MK25 T066 Complete Mounting Kit 
IC Socket 8 Pin T05 Pkg. of 2 
IC Socket 10 Pin 105 Pkg. of 2 
IC Socket 14 Pin DIL Pkg. of 1 

IC Socket 16 Pin DIL Pkg. of 1 

5/.99 
1.00ea. 
1.22ea. 

.25ea. 

.27ea. 

RECTIFIERS 

10 
For 

144001 .60 
N4002 .70 
N4003 .80 
N4004 .90 
/44005 1.00 
N4006 1.10 
114007 1.20 

NEW -TONE ELECTRONICS 
PO BOX 1738A 
BLOOMFIELD, N.J. 07003 
PHONE: (201) 748 -8171, 8172, 8173 

100 
For 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
11.00 

Thank you, for your Interest and response to Now -Tonal 

N.J. residents add 5% sates tax, minimum order $5.00. Phone Orden Welcome 
All orders add $1.00 Postage $1.50 Cenada DOWN* Write or Phone for Discount Prices 

ALL PARTS GUARANTEED 

APRIL 1977 

PARTIAL LISTING - WRITE FOR FREE CATALOG 

CIRCLE NO. 36 ON FREE INFORMATION CARD 
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f 7400N TTL 
3074009 .16 SN74594 25 

i 

SN7401N 16 SN7460N .22 5074154N 1.00 

SN7402N 21 S974709 .45 SN74155N .99 

SN7403N .16 S974729 .39 SN74156N .99 

5N7404M 18 SN7473N 37 SN74157N .99 
9974050 24 597474N .32 SN74160N 125 
S97400 20 S974759 .50 9174161N .99 
SN740711 .29 9174769 .32 SN24163N .99 

5N7408N .25 SN7479N 500 SN74164N 1.10 

SN7409N .25 597480N .50 SN74165N 1.10 

597410N .18 SN7482N .98 SN74166N 1.25 
597411N 30 59741339 70 SN74167N 550 
597412N 23 5N74857.1 .89 SN'4170N 210 
SN7413N 45 SN74869 39 SN7417214 815 
SN7414N 70 SN7488N 3.50 SN74173N 1.50 
5974169 35 SN748914 2 49 S14741749 

SN7417N 35 SN7490N .45 59741750 19 
SN7420N .21 5974919 75 S0741769 .90 

S7174210 33 SN7492N .49 5974177N .90 

SN7422N 49 5974939 49 5974180N 19 
51/17423N 27 50749471 79 99741819 249 
5974259 .29 SN7495N 79 59741829 15 
9.1742661 .29 SN7496N .89 SN74184N 1.95 

5974279 .37 SN7497N 4.00 SN7418587 2.20. 

SN7429N .42 59741009 1.00 S9741860 15.00 
SN7430N .26 S9741070 29 SN74187N 6.00 
SN7432N 21 S974121N 29 S9741889 3.95 
507437N .27 5171741229 .39 59741900 1.19 
SN7438N .27 9174123N .50 SN741919 125 
S7174399 .25 SN74125N .60 57174192N 29 
SN7440N .15 SN74126N .60 S0741935 
S77744111 .89 SN74132N 1.09 59741948 
597442N .59 SN74136N 15 SN74195N 
SN7443N 75 56174141N 1.15 SN74196N 
51,17444N 75 5074142N 4.00 59741978 
S1474459 .75 56174143N 450 59741989 
S97446N 81 SN74144N 1.50 797419914 1.75 
$0744757 59 597414581 1.15 S674200N 559 
977448N 79 59741470 2.35 Sh74279N 90 
57474509 26 S717414881 2.00 59742519 179 
5074518 27 91741509 1.00 Sh74284N 6.00 
S1174539 27 SN741519 79 5974285N 6.00 
SN74545 20 5N7415315 .89 SN74367N .75 

MANY OTHERS AVAILABLE ON REQUEST 

20% Oiscoum for 100 Combined 7400'5 

25 

.89 
125 

75 
1.25 

75 

1 75 

FAIRCHILD TECHNOLOGY KITS F=AI D wwww 
DIGITS 

FTK0001 0.5" High Common Cathode Dug, 

F7110002 0.5 Hugh Common Anode Digit 
F760003 357 Hugh Common Cathode Digrt 

760004 0 8' Hugh Common Cathode Digit 
750005 0.8- Hugh Common Angle Dun 

$1 00 

1 D0 

75 

2 00 
2 00 

PHOTO ARRAYS 

FTK0040 9Element Tape Reader Array 
F760041 12-Element Card Reader Array 

FT00042 Reflectase Opto Coupler 

16 00 
2e 00 

e 00 

o.r HIGH DISPLAY ARRAYS 

FTK0010 12 Hour. 3'4 Digit Clock D3pay 
FTK0011 24 Hour. a Dign Clock Dirylay 

7 00 
8 00 

COUPLERS 
FT00050 3 General Purpose Opto Couplers 
F160051 Darlington Opto Coupler 

00 M 

LED LAMPS 

F9K0020 10 Red LED Lamps 

FTK0021 5 Mued Colored LED Lamps 
FT00022 10 LED Mounting Gips 
FTK0023 5 Three Piece LED Mounlmg Adapters 

00 
W 

1.D0 

1 00 

NIOTO TRANSISTORS 
FTK0000 5 Flat Lens Photo Transistors 

F790031 5 Round Lens Photo Transistors 

FTK0032 3 Flat Lens Photo Darlungtons 
F9K0033 3 Round Lens Photo Darlington 

1 00 
1 00 

1 00 
1 01 

FTK0400 

FT00401 

FTK0402 

FTK0403 

FTK0405 

MOS CLOCK CIRCUITS 

DpiMl CIooa,CalenHar Circuit 
IFCM7001I 

Dpital Cook Calendar with 6C0 
ONOuts 1106170021 

Direct Dow Digital Clock Circuit 

wlh AC Output IFCM381701 
Direct Duso Digital Clock Clrcwl 

with DC Output IFCM3817D1 
Direct Doue Digital QockiCele0dar 

Circuit IFCM7015) 

W 

7 00 

5 00 

500 

6.00 

WIRE WRAP CENTER 
HOBBY -WRAP TOOL -BW -630 

Battery Operated (Size C) 

Weighs ONLY 11 Ounces 

Wraps 30 AWG Wire onto 

Standard DIP Sockets (0.25 inch) 

Complete with built -In bit and sleeve 

$34.95 

KITS 

FTK0706 Automobile Clock Kit 40 00 

WIRE -WRAP KIT - WK -2 -W 
WRAP STRIP UNWRAP 

Tool tor 30 AWG Wire 

Roll of 50 Ft. White orBlue 30 AWG Wire 

50 pcs. each 1 ", 2 ", 3" & 4" lengths - _ , 

white wire 
ttLt 

pre-stripped wh e 

$11.95 

.:44001 

C04002 
C04006 
C04007 
CD4009 
C 0401 
CD4011 

C04032 
CD40r3 
CD40r6 
C04017 
C04019 
C04020 
CD4022 
C04023 
Co402= 
C04025 
C04027 
C04026 
00429 
C04030 

25 

25 

25 

250 
25 

59 
59 
25 
25 

47 

56 
35 

55 
1 49 
1 15 

25 
1 50 

25 

69 
1 65 

2 90 

65 

CMOS 
CD1035 

C04040 
CD4042 
CD4044 

CD4046 
CD404; 
CD4049 
CD4050 
cD4051 

004053 
C04060 
CD4066 

CD4069 
CD4071 

0040131 

C04511 
C04518 
MCI4566 
7 COON 

74029 

1 85 

245 
1 90 
1 50 

2 51 

2 75 

79 
79 

2 95 

2 95 

3 25 
1 75 

d5 
45 

2 50 

2 50 

3 00 
39 

55 

74004N 
ï CIDN 
74C20N 

74305 
74C42N 
740730 
]ÁC74 
:ac90N 
74C95N 

741079 
744151 
74154 
744157 
74160 
74161 
74C163 

744164 
74173 
744193 
74195 
MC4044 

MC14016 

75 

65 
65 
65 

2 15 

1 50 

, 15 

3 00 

2M 
400 
2 15 

3 25 

3 25 
3 00 

3 25 
2 6 
275 
2 75 

4 50 

56 

125° dia. 
74209 Red 10 S1 411 X4111 

X4209 Green 4.51 X4,11 

X4209 Orange 4 /SI DISCRETE LEDS X4111 

X4209 yellow 451 

200- dia .185" dia. .200" ola 

X422 Red 1051 X4526 Red 1051 XC556 Red 

X422 Green 411 86526 Green 411 6C556 

0C22 Yellow 4.51 53526 Yellow X4556 +. 

0C22 Orange 451 07526 Orange - X4556 

55122 RT 451 60526 Ornar - 00556 

SPECIAL - XC556 Red 100/S8.00 1000 /S60.00 - SPECIAL 

.190° dia. 
Red 1C 11 
Diem 4 51 

' 
51 

D'erg. 4 51 

.Bes' dia. 
M550 -651 
^:Fn 

D1707 

TYPE POLARITY 

MAN 1 Common Anode 

MAN 2 5. 7 Dot Mains 
MAN 3 Common Cathode 
MAN 4 Common Cathode 
MAN 7 Common Anode 

MAN 7G Common Anode de 
MAN 75 Common anodeyP. ro 

MAN ". 

MAO 

DISPLAY LEDS 
HT 

210 2 95 

300 4 95 
125 3.1 00 
187 1 95 

100 1 25 
MO 1 95 
+00 195 
1.0 99 

400 99 

.00 1 50 

TYPE 

MAN 3640 
MAN 4710 

04701 

DL704 
07707 
Dl 728 

01741 

DL 74' 
DL 750 

01 336 

POLARITY 

Common Cathode- orange 

Common AnodeRed 
Common Anodered - 
Common Cathode 
Common Anode 
Common Cathode 
Common Anode 

Common Anode 
Common Cathode 
C m n Cathode 

1.1336 

H T 

mD 7 75 

400 

00 
300 

ICC 

600 
603 

600 
550 . 

710 

507 1 00 

503 100 

.0 

WRAP STRIP UNWRAP 45.95 
WIRE WRAP TOOL WSU -30 

WIRE WRAP WIRE - 30 AWG 
25fí. min. $1.25 508. 51.95 1005.02.95 1000fí.$15.00 
SPECIFY COLOR - While - Yellow - Red - Green - Blue - Black 

CUTTER CRIMPER TOOL (CS -8) 
Plier Ncse (serrated -jaw) 
Scissors Action Cutting 
6 Bolt Cutters (4 -40. 5 -40. 6 -32. 8 -32. 

10 -32, 10 -24) 
Crimp Stations (7mm Auto - 22 -20 to 

' 1 

`U p ronf Wire Cutting 
Scissors Action Stripping (No. 22 -20 to No. 10) 

Crimp Stations - insulated (2w -20 to 

12 -10 elect.) 
Actual Sire - SV. length $8.50 

Ágíi; ATARI GAME BOARDS 
BOARD A - 

S6.95 ea. 
Mill l u -1 01577 500 E0 

Diodes Cuos ï'. AVAILABLE 

DELUXE BOARD 8 - ' o $9.95 ea. 
Over 100 eacn huaDre i1. ONLY 500 EA. 

Musc TranuMts Resistors. AVAILABLE 

Diodes Caps Crystals Sv/nones. LEDS, etc. 

NEW AY- 3- 8500 -1 TV GAME CHIP 

. me circuit is mtenOeO Ir be banery 
lO Iat siee powered Minimum number 01 

. Auto Or manual ball service extern0 10010000MP required 
Realism sounds for complete system 

6 Games - tennis hockey, 
soccer. squash, peiolar 

practice and two rule games $24.95 

Permacel Electrical Tape 
. ia (WHO) h: 660. (long) . All weather Not Import 

$1.25 per roll - $9.95 per 10 roll package 

LM300H .80 

LM301H 35 

LM301CN .35 
1M302H 75 

LM304H 1.00 
LM305H 95 
LM307CN .35 
793085 100 
LM308CN 1 00 

LM309H 1.10 

LM309K 99 
LM31OCN 1.15 
LM311H 90 
LM311N 90 
LM318CN 150 
LM3199 1 30 

LM3201(-5 135 
LM320K-5.2 1.35 
LM3200-12 1 35 

LM320K-15 1 35 

LM3207-5 1.75 

LM3207-52 1 75 

LM3207-8 1.75 
LM320T12 1 75 

LM3201-15 1.75 
LM320118 175 
LM320T-24 1.75 
LM32315 995 
LM324N 1.80 
LM339N 1.70 
LM340K-5 1.95 
LM34046 1.95 
LM34018 1.95 

LM340K-12 1 95 

LM340K-15 1 95 
LM340K18 1.95 

LM340K-24 1.95 

L5134015 1.75 

LM3407-6 1 75 

LM34078 1 75 

LM3407-12 t.75 
LM307-15 1.75 

LM3407-18 1.75 

LM3401-24 1 75 

LM350N 1.00 

LM351CN 65 

LINEAR 
LM370N 
LM373N 
LM377N 
LM380N 
LM380CN 
LM381N 
LM382N 
NE501K 
NE510A 
NE531H 
NE536T 
NE540L 
NE550N 
NE555V 
NE560B 
1710561771 

NE562B 
NE565H 
NE565N 

NE566CN 
71056714 

NE56T7 

LM703CN 
LM709H 

LM709N 
LM710N 
LM711N 

LM723H 
LM723H 
LM733N 
LM739N 

1M741CH 
LM741CN 

1974114N 
LM747H 
LM747N 
LM748H 
LM748N 
LM1303N 
LM130aN 
LMI305N 
LM1307N 

1 1.5 

3 25 

4.00 
1.39 
1 05 

1 79 

1 79 

8 00 
6 00 

3.00 
6 00 
5 00 

79 

39 

500 
5 00 

5 00 

1 25 
1 75 

1.25 
1 95 

1.50 
45 

29 

29 

79 

39 
55 

.55 
1.W 
1 35 

35 

39 
79 
79 

39 
39 

90 
119 
1 40 

85 

LM1310N 2.95 
LM1351N 115 
LM1414N 1.75 
LM1458C .65 

LM1496N .95 
LM15565 1.85 
1M21119 1.95 
LM2901N 2.95 
LM3065N 19 
LM3900N .55 
LM3905N .60 
103909 1.25 
LM5556N 1.85 
MC55585 1.00 
LM7525N 90 
LM7535N 1.25 

80380 4.95 
0475450 .49 
7545101 .39 
7545201 .39 
75453CN .39 

75454CN 39 

75491CN .79 
754920N 89 
75494CN 89 

RCA LINEAR 

CA3013 
CA3032 
CA3035 
CA3039 
043046 
CA3059 
CA3060 

CA3080 
CÁ3081 

CÁ3082 
CA3053 
CA3086 
CA3089 

CÁ1091 
C.í7123 

C;í3130 
CA3140 
CA3600 
844194 
134195 

2.15 
2.56 
248 
1.35 

1.30 

3.25 
3.25 

85 

200 
2C0 
1 60 

15 
3,75 

1020 
2 15 

1.39 
1.25 
1.75 

5.95 
3.25 

1 -24 

Spin 917 
14 pin 20 

16 pin 22 
18 pm 29 

22 pin 37 

14 pin 527 
16 mn 30 

18 pin 35 

24 mn 49 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 
25 -49 50 -100 1 -24 

19 18 

74 pin 5 38 16 15 

78 pun as 

21 20 " -6 pin 60 

28 27 'A pin 63 

06 Sb SOLDERTAIL STANDARD (TIN) 
25 24 a pm 

27 25 pin 

32 30 40 pin 

45 42 

SOLDERTAIL STANDARD (GOLO) 
24 24 pin 5 70 

29 28 o. 1 t0 
32 35 pin 1 75 
43 40 pun 1 75 

WIRE WRAP SOCKETS (GOLD) LEVEL #3 
37 14 pin 91 05 

111111 37 6 010 1 49 

41 Y6 pin 1 79 

62 40 pun 7 75 

8pin 530 27 

14 sin 35 32 
16 p1 38 35 

18 pin 52 

10 pin 545 41 

14 pin 39 38 

16 mn 43 42 

18 pin 75 68 

25 -43 

37 
44 

59 

62 

50 -100 
36 

43 

58 

61 

5 99 90 81 

39 ; 26 1 15 

1 59 5 1 30 

63 57 

1 00 90 

; 40 25 
59 145 

95 

125 
1 45 
I 55 

85 

1 10 

1 30 
1 40 

ZENERS - DIODES - RECTIFIERS 
TYPE VOLTS W 

19746 3.3 400mm 
15751A 51 400th 

1N752 5 6 400m 
10753 6.2 400m 

1N754 6.8 400m 

18959 8 2 40001 

199656 15 400m 

195232 5.6 500m 

915234 6 2 500m 
1N5236 68 500m 
195236 7.5 500m 
19456 25 40th 

10458 150 7m 

1N4854 180 107 
104001 50 PIV t AMP 

1744002 100 PIV I AMP 

104003 200 Ply t AMP 

154004 400 Ph/ 1 AMP 

PRICE TYPE 

4 r 00 194095 
4 1.00 104006 
4 1.00 194007 
a 1.00 1613600 

4.1 00 111148 
81.00 154154 
41 00 1N_. "- 

28 ír:4 
2B 1154 

28 11:4 -.. 
28 

61 
Ir 

01 1. 
6100 
6100 
121.01 IN 
12100 
12 100 1Ní'66 

121 00 101188 

VOLTS W 

600 PIV 1 AMP 

800 PIV 1 AMP 
1000 PIV 1 AMP 

PRICE 

10 1 00 

to 1.00 
10 I Di 

50 200m 610 
IS 111m 1510 

35 10m 171 On 

-5 25m 201nr 

Ise 

- 

tw 
2e 

21 

21 

60 

M 
1 50 

I :30 

3 00 

SCR AND FW BRIDGE RECTIFIERS 
C36D 154 @ 4000 SCR 

030M 35A @ 2035 SCR 

202328 1.6A @ 2005 SCR 

MDA 980 -1 72A @ 500 FW BRIDGE REC 

MDA 980 -3 12A C'' 21104 FW 911070 REG 

51 95 

1 95 

50 

95 

95 

Plastic Push Button Switch 
18 AWG Solid Vitre - 5" Long 

.50 (wide) X .60 (high) 3 -27 Thleed 
8 AMP @ 14 VBW -1 AMP @ r10 Volt 

1.9 10-Op 

71811 Push On.Pus5 Oft 59 49 

2 -180.2 Normally Open 59 49 

3 -188 -3 Normally Closed 59 49 

MINATURE TOGGLE SWITCH 

JMT-221 DPDT on/oft/on $1.95 
JMT-223 DPOT onlnoneion $1.75 
JMT-121 SPOT onlottibn $1.50 
JMT-123 SPOT onmone/on $1.25 

CLIPLITE 8/$1.49 DIP SWITCH 
LED MOUNTING SYSTEM These switches feature 7 SPST slide switches 

use with XC556 LEDS in a molded dip. They are ideally suited for 

550001 Colors - Red - Green - Amber . 0011ow 
microprocessor applications. $1.95 

MPS A05 
MPS A06 

252219A 
252221 
252722A 
252369 

2523690 
2..84 
2429060 
2529o7Á 
2142925 

753053 
253055 
MIF3055 
ME2955 

3392 
252396 

5310C 
53100 
231 p0 
05100 
5310C 

e00 

3100 
431 00 
451 00 

53100 
531 00 

211ó0 
5 59 

31 CO 

51 25 

591 OC 

5'S" 00 

TRANSISTORS 
P53567 

3568 
043569 
243704 
253105 
253106 
2431M 55100 

slw 
Sf 3532. 

243'25 
20390, 
251ms 
2.4390. 
25000E 
254013 
2x4014 

254123 

451 x 
45 00 

411 M 
151 CO 

51 00 

IO SI W 

?N5205 
2N595' 

0I0581.s¡0 

7;L50' 
25 74LS00 TTL,75 

,. 
7ÁL502 29 

747503 29 741574 19 7475153 1 89 

741504 35 
741575 69 7475157 1 55 

71505 15 741570 49 7475162 2.25 

747508 29 741583 1 75 7475163 2 25 

747510 29 I4158-5 2 VI 745164 1 95 

747513 69 74586 49 7415175 1.95 

-4514 1 75 741590 1 25 74L518' 3 59 

427 29 7'1592 1 25 

>6 --9 741595 25 
'4595 1 95 

74591 109 

'9 7415107 , 
74,5109 

;y 715113 . 

29 7.05132 `260 
- 29 7'1.5136 32'9 ,9 

- - 49 
3475138 

- 

M.5010 3 95 

1449 4 

50 PCS. RESISTOR ASSORTMENTS $1.75 PER ASST. 

ASST. 1 

ASST. 2 

ASST. 3 

ASST. 4 

ASST. 5 

ASST. 6 

ASST. 7 

ASST. 8R 

10 OHM 12 OHM 15 OHM 18 OHM 22 OHM 

5 ea. 27 OHM 33 OHM 39 OHM 47 OHM 56 OHM 1/4 WATT 5a 
= 

50 PCS. 

68 OHM 82 OHM 100 OHM 120 OHM 150 OHM 

5 ea. 180 OHM 220 OHM 270 OHM 330 OHM 390 OHM 1/4 WATT 5% = 50 PCS. 

470 OHM 560 OHM 680 OHM 820 OHM ' IK 

5 ea. 1.2K 1 50 1 80 2 20 2 'E 104 WATT 5% 50 PCS. 

33K 390 470 560 635 
5 ea. 8 20 10K 12K 15K 185 1/4 WATT 5% - 50 PCS. 

22K 271 330 390 4'K 

5 ea. 56K 680 820 100K 1200 1/4 WATT 5% - 50 PCS. 

150K 1801 220K 270K 330E 

5 ea. 3900 4700 560K 6805 8205 114 WATT 5% = 50 PCS. 

IM 12M 15M 18M 02M 
5 ea. 2 7M 3 3M 3 9M 4 7M 5 EM 1/4 WATT 5% = SOPCS. 

Includes Resistor Assortments 1-7 (350 PCS.) $10.95 ea. 

CLOCK CHIPS 
MM5309 6 Olgit. BCD Outputs, Reset PIN $9 95 

MM5311 6 Digit BCD Outputs, 12 or 24 Hour 415 
MM5312 4 Digit. BcO Outputs. 1 PPS Output 4.95 

MM5314 6 Digit 12 or 24 Hour, 50 or 60 Hz 4.95 

MM5316 4 Digit. Alarm. 1 PPS Output 6.95 

MM5318 Video Clock Chip. For Use Bill (MM5B41 ' 59 951 9.95 

CT7001 6 Digit. Calendar, Alarm. 12 or 24 Hour 5.95 

DATA HANDBOOKS 
7400 Pin out S. Des..iprion of 5400/7400 ITS $2.95 
CMOS Pin -our & Description of 0000 Salies ICS $2.95 
Linear Pin out & 10010.00M Description $2.95 ` ALL THREE HANDBOOKS $6.95 

$590 Minimum Order - U.S. Funds Only Spec Sheets - 25o - Send 35v Stamp for 1077A Catalog 

California Residents - Add 6% Sales Tee Dealer Discount Available - Request Prising 

James 
ELECTRONICS 

1021 -A HOWARD AVE.. SAN CARLOS. CA. 94070 
PHONE ORDERS WELCOME - (415) 592 -8097 

All Advertised Prives Good Thru April 

CAPACITOR 50 VOLT CERAMIC 

DISC CAPACITORS 

1 -9 10 -49 50 -100 1 -9 

10 pl 05 04 03 0019F 05 

22 pl 05 04 03 .0047µF 05 

47 p1 05 04 03 010F 05 

100 pl 05 04 03 0229F 06 

220 pt 05 04 03 0470 06 

470 01 05 04 035 19F 12 

103 VOLT MYLAO PWM CAPACITORS 

001X/ 12 10 07 .022mí 13 11 

0022 12 10 07 047X1 21 17 

.0047001 12 10 07 id 27 23 

0101f 12 10 07 .22010 23 27 

020% DIPPED TANTALUMS ISO-ID) CAPACITORS 

1'35V 28 23 .17 15135V 30 26 

15/35V 28 23 17 2.21250 31 27 

22í351/ .28 23 17 23125V 31 27 

33/350 28 23 17 4.71250 22 28 

47155 28 23 17 58125V 36 31 

66í35V 28 23 17 101255 40 35 

1 015 28 23 17 15/255 63 50 

MINIATURE ALUMINUM ELECTROLYTIC CAPACITORS 

Axial lead Radial Lead 

.47/500 15 13 10 .47/25V 15 13 

1.01505 16 14 11 .471504 16 14 

3.31505 15 13 10 1.01165 15 13 

4.71255 .18 14 12 1.01255 16 14 

10255 15 13 .10 1.0/505 16 .14 

10/5011 16 14 12 4.7/16V 15 13 

22/250 17 15 12 4 71255 15 13 

22 /500 24 20 18 4.71500 16 14 

47125V 19 17 15 10/16V 14 12 

47150V 25 21 19 10255 15 .13 

100/25V 24 20 18 1010J 16 14 

100500 35 .30 28 47/505 24 21 

220125V 32 28 25 100 /160 19 15 

2201505 45 .41 38 01255 24 20 

470150 23 29 27 1001505 35 30 

1000/160 .55 50 45 220/16V 23 .17 

22001160 .70 62 55 47025/ 31 28 

CORNER 

10 -49 50 -100 
04 035 

04 035 

04 035 

05 04 
05 04 

09 075 

08 
13 

17 

22 

21 

22 
22 
23 
25 
29 
40 

10 

11 

10 

11 

11 

to 
10 

11 

os 
0 

.12 
19 

.28 

.28 
20 

20 
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JE803 PROBE 
The Log, Pr DOe yid uns WI rs lo, the most pan 
mdeeownsrore n frouole snap, no /ogre tamales 
Trl Dry RTL CMOs D derwes Ine rower d - "'e..- 
needs Io operate directly pli of the circu,t under 

-. 

est d awl g . scant 10 mA max It uses a MAN:! 
readout ro Indicate any of the Iollowlng stales nv 

these symbols ao 1ILOwI -n IPULSEZ P rnr 
NOD, ran derec1mghhwuency5nlses to ISe5 $9.95 Per Kit 
It can t be used at MOS leveD III am 
will result printed circuit board 

i - - -, CRYSTALS «0` 
'- THESE FREQUENCIES ONLY -s+' - 

Part - Frequency Case /Style Price 
CS'.A 1 000 MHz 01C33 .'1.1 $5.95 
0720 2 000 MHz 11033 U 55.95 
003A 4 000 MHz HC18,U 54 95 
Cy7A 5 000 MHz HC18 U 54 95 
0012A 10 000 MHz 11018'U 54 95 
05145 14 31818 MHz HC18U 54 95 
05194 18 000 MHz 11018.1.1 54 95 
07224 20 000 MHz HC18 U 54 95 
05309 32 000 MHz HC18 U 54 95 

KR-2260KB Kit $27.95 XR-2206KA Kit $17.95 

GENERATO ORS Y ia R 
IMERS 

MISCELLANEOUS 

511010 DECODERS PHASE LOCKED LOOPS 

CONNECTORS 
PRINTED CIRCUIT EDGE -CARD 

156 Spacing -Tn- Double Read -Out 

Bifurcated Contacts - Fits 054 to 070 P C. Cards 

15 ..0 PINS (Solder Eyelet) 51.95 
115 6 PINS (Solder Eyelet' 52.49 
22 14 FINS ¡Solder Eyelet) $2.95 
50 100 100 Sp.ærn(; PINS ¡Solder Eyelet) $6.95 

25 PIN -D SUBMINATURE 
0875 PLUG 53.25 
DE "5 SOCKET 54.95 

:me 31 DIGIT DVM Kl. 

This 0 2 VDC 05 per cent digital voltmeter features the Motorola 3,r dlgll 
DVM chip set It has a 4 LED display and operates from a single - 5V 

power supply The unit 15 provided complete with an Infection molded black 
plastic case complete milt Bezel An optional power supply is available 
which lits Into the same case as the 0 -28 DVM allowing 117 VAC operation 

A. 0 -2V DVM with Case $49.95 
B. 5V Power Supply $14.95 

VECTOR WIRING PENCIL 

$9.95 

REPLACEMENT WIRE - BOBBINS FOR WIRING PENCIL 
W IS i A Pkq 3 750 't 'I AWG ORTEN $2.40 
W36 -i h Pkq 1 15C It 36 AWG RED 52 40 

W36 3 C Pkq r rr _,i; AWG CLEAR $2 40 
W36 1 n RYA . -. -.Vr 9i 5 f $2 40 

': 
12,19111 I 

1/16 VECTOR BOARD 
0 1 Hole Spacing P Pnnern Price 

Part No L W 1 2.Up 

:dtk¢xF g50 öSD 
^ x' 450 1, 00 J 69 

u 4 50 6 50 30. 
.. '. 50 5 50 2 55 

_ : 50 ,, 00 5 114 

oD 9. ..1 

205-CB 

291-.36H .. 

680- 75A 

HEAT SINKS u 
$ 25 

S 25 

5160 

HEXADECIMAL ENCODER 19 -KEY PAD 
. 1 0 

ABCDEF 

Return Key 

. Optional Key 1 Period) 

- Key 

$10.95 each 

63 KEY KEYBOARD 

$19.95 
ROUIES 16 LIME TO FOUR BIT PARALLEL K1500990 ENCODER S7 95 

JOYSTICK 
These loysticks feature four 

potentiometers, that vary re- 

sistance proportional to the 

angle of the stick. Sturdy metal 

construction with plastics 
components only at the mova- 

ble joint. Perfect for electronic 

games and instrumentation 

*5K Pots $6.95 
*100K Pots $7.95 

APRIL 1977 

8080A 

8212 
8214 
8216 
0224 

MICROPROCESSOR COMPONENTS 
CPU 

8 Bit Input /Output 
Priority Interrupt Control 
Bi- Directional Bus Driver 
Clock Generator /Dover 

CPU S 

SR 'S 

-_4 olnaml, 

H .2 BIT 

,n Blr 

4 D.umn 
' BIT 

Rlr 

UARI'E 
Of bare] 

RUMS 

$19 95 8220 System Controller - Bus Driver $10.95 
4 95 MC6800L 8 Bit MPU 35.00 

15.95 MC6820L Periph. Interface Adapter 15.00 
6 95 MC6810AP1 128 x 8 Static RAM 6.00 

10.95 MC6830L7 1024 x 8 Bit ROM 18.00 

21 Ds 

$ 3 M 
'De 
4 no 

2 49 

6 On 

i 95 

41 

I rill 

$5 95 

$ 9 95 

10 9s 

256 x 

256 

+ ',02 ,02a x; 
21075200 4096 x 1 

11 258 x 4 

'489 25 x 4 

8101 256 x 4 

81,1 P.osfixx 4 

9599 
91102 1021 x t 

14200 256 x 1 

93421 256 
x I 

1MM5262 2K x 1 

RAM'S 
vials 
Slane 
sial,[ 
Dynan,. 
Slab, 
Static 
Sun[ 
Sla, 
Slant 
Slane 

Oyna'P 

$ 1 49 

5.95 
175 

4 95 

5 95 

2 49 

695 
6 95 

13, 

2 25 

-02A 
52, 
42521 
B2bI> 

S)8- 
360t 
2708 

63DI-I 
6330; 
6331 

7048 
7048 

32x8 
12 " 2_ 

256 x 4 

8K 

1024 

256 
256 

PROMS 

Samos 

0oen r 
instate 

East 

EDP,. 
To Ce Brpular 

Open Bmolar 
i, -Slate 

or 
T BlhoPod! 

5 9 95 

9!.. 

5nb 
5 Do 

3 95 

34 95 

3.49 
1 95 

791, 

GEMINI -68 The Unique Microprocessing System 

Standard 
41/2" 

Boards - 

Dual 22 

pin edge ca a 

Connector 
NOT A 

KIT 

6515150 

MIR AL'(! ROM 
RARA PIA 

RS -tao. MIMA 
Current Loop 
rd I/O Port 

( Tle.sreahne 
OMA 

A 

E,rq.Ab4 

Fully 
Buttered and 
Tristalable 

Address and 

Data Buses 

FULLY 

ASSEMBLED 

ND ALONE CPU BOARD Has 384 Pyles o! RAM m hoard sera' I D IRS 232 and 20 ma [went loop 
- teanrlu dried memory access I OMA1 burl n soil -ware selectable echo back capability 

Part x SA CPU Board $279.95 
''CARD - Sane as above No only nav 128 bytes of RAM on board used wth 8K RAM board listed below 

Pan # Gemini 68 CPU Board $25 DU. 95 
- ^AM BOARD - uses low power start[ RAMS. 500ns cycle time 1 5 Amps Max $269.95 Part # Gem, 68 RAM Board 

.. t PROM BOARD - Uses 5204 PROMS oy AMI or NATIONAL Snpoed with all decode and miscellaneous 
r.xceot Ihr 5204 PROMS 

Pan x Gem,, 68 EPROM Board $ 89.95 
Arrow 11141108 malely 10w-weeks per Oelvery 

3 50 
III 7 50 

3 50 

SPECIAL REQUESTED ITEMS 
25 00 

650 5841 - 9 95 

2 50 MKS0240 l' SO 

',Ciao 19 95 n 

9yst a 95 
MC, :OLD 9 95 

THE BUGBOOKS- Integrated Circuits 
Applications & Experiments 

BUGBOOK I S II -Basic concepts of TTL Logic -over 90 

experiments 517.00 /set 

BUGBOOK Ira - Introduces DART - recommended 
for RTTY enthusiast $5.00 /13ook 

BUGBOOK Ill - Explores 8080 chip - introduces 
Mark 80 Microcomputer 515.00 /book 

555 TIMER APPLICATIONS SOURCEBOOK WITH 

EXPERIMENTS - over 100 design techniques 56.95 /book . 
I 

Introductory Offer - all 5 books (worth $43.95) I 
SPECIAL - $39.95 

CONTINENTAL SPECIALTIES 
PROTO BOARD 6 

515.95 
16 long X 4 wide( 

Other CS Prete Boards 
PB100 - 4 5" x 6" $ 19.95 
PB101 - 5.8" x 4.5" 29.95 
08102 - 7" x 4.5" 39.95 
PB103 - 9" o 6" 59.95 
00104 - 9.5" x 8'. 79.95 
PB203 - 9.75 x 61/2 x 21: 75.00 
PB203A - 9.75 x 617z o 231. 120.00 
nnnudes power supply, 

Logic Monitor $84.95 

PROTO CLIPS 

14 PIN $4.50 
16 PIN 4 75 

24 PIN ' 8.50 

DESIGN MATES 

DM1 - Circuit Designer 
54.95 

DM2 - Function Generator 
69.95 

itM3 - RC Bridge 

59.95 This clock features big 31/2" high digits for y,ewing in offices, auditoriums. 
etc. Each digit is formed by 31 bright 0.2" LED's. The clock operates from 
117 VAC, has either 12 or 24 hr. operation. The 6 digit version is 27 x 

31/2"x Ph" and the 4 digit 1518" x 31/2" x 11/2" Kits tome complete with 
all components, case and transformer. 

Speedy 12 or 24 Hour When Ordering 

Parlatromps 

LOGIC ANALYZER KIT 
own ''b. Popular Electronics, 

Troubleshoot any 
type of digital 
system including 
Microcomputers. 

mcwdes IC. power supply 
Pc Board cas 

a 

and manuab 

LA100 KIT $189.00 

TV ANTENNA SWITCH More than 60dbisolation 
Switches 300 ohm to 

300 ohm 
Switches 75 ohm 
to 300 ohm 
RF coax connecting cable 
(16ft.) with RCA phono 
plyes 

$6.95 

CB MOBILE MONITOR 
Oft -on volume control Hear the highway action 

Internal mount antenna 

9 -volt battery powered 
Portable - attaches to visor 

23- Channel operation 
. Long range reception 

(Battery not included) 
Actual Size - 4" x 3" x 1''o $9.95 

DIGITAL STOPWATCH 
;E'D 

o 

l 

59m 55959 seconds 
cil COn10lledSame Base Ir, lupwalcnes m one 

Tenn Snow Event - SWd 8 734kí. 

Srze45 x215 x90 cal, nnocear 

Kit - $39.95 
Assembled - $49.95 
Heavy Duty Carry Case $5.95 

Stop Watch Chip Only (7205) 519.95 

0 Timeband 
DIGITAL ALARM CLOCK $16.95 

24 -HOur Alarm 
DOZE -- Button 

100% Solid State 
Large Red Led Display high) 

. AMiPM Indicator 
Seconds Display at touch of button 
SPECIFY BLACK OR IVORY 

DIGITAL QUARTZ CAR CLOCK 

Kit: 529.95 

Assembled: $39.95 

CASE ONLY nclodes hardware 'm.un0nq r II 011 am xe7e0 56.50 

115 VAC 

JE700 CLOCK 

$17.95 

DIGITAL CLOCK KIT - 31/2 INCH DIGITS 
4 DIGIT KIT 549.95 4 DIGIT ASSEMBLED 559.95 
6 DIGIT KIT 569.95 6 DIGIT ASSEMBLED 579.95 

QT PROTO STRIPS 

1411120101" 
YN NtlE' 

ass 

., OL 185 

111 OT 125 

ial 
OT 8S 

0 type 
0T-595 
0 S913 59 

0-7S 
0 478 

0 r355 
0 .35B 
OT-185 
0T-125 
OT-85 
oT-75 

#holes 
590 

bus strip 
470 

bus siria 
350 

Oa strip 
80 

120 

80 

70 

price 
12 50 

2 50 
1000 
2 25 
150 

1 00 
4 75 

3 75 

3 25 
3 D0 

Experimentor 300 $ 9.95 
Experimento. 600 $10.95 

55.00 Minimum Order - U.S. Funds Only Spec Sheets - 25e - Send 354 Stamp toe 1917A Catalog 
California Residents - Add fit Sales Tax Dearer Discount Available - Request Peking 

d 
OP 9 

st. 
ames 
ELECTRONICS 

1021 -A HOWARD AVE., SAN CARLOS. CA. 94070 
PHONE ORDERS WELCOME - (415) 592 -8097 

All Advertised Prices Good Thru April 

CIRCLE NO 32 ON FREE INFORMATION CARD 

PL 5V 1A Supply 
Thrs is a standard TT . x 

1M309K regulator 11 . 

$9.95 Per Kit 
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www.americanradiohistory.com

www.americanradiohistory.com


BUSINESS OPPORTUNITIES 

I MADE $40,000.00 Year by Mai!order! Helped others make 
money! Free Proof. Torrey, Box 318 -NN, Ypsilanti. 
Michigan 48197. 

FREE CATALOGS. Repair air conditioning, refrigeration. 
Tools, supplies, full instructions. Doolin, 2016 Canton. 
Dapas, Texas 75201. 

MA LORDER MILLIONAIRE helps beginners make $500 
weekly. Free report reveals secret plan! Executive (1K4), 
333 North Michigan, Chicago 60601. 

GET RICH with Secret Law that smashes debts and brings 
you $500 to $5 Million cash. Free report! Credit 4K4. 333 
North Michigan, Chicago 60601. 

FREE SECRET BOOK "2042 UNIQUE, Proven Enterprises" 
Fabulous "Little Knowns ". Work home! Haylings -B, Carls- 
bad. Calif. 92008. 

HOW TO MAKE $2,000 WEEKLY at home using other peo- 
ple's money. Guaranteed. Free Details. Richlieu, Box 
25357, Dept. F4, Houston 77005. 

NEW LUXURY Car Without Cost. Free Details! Codes-22, 
Box 6073, Toledo, Ohio 43614. 

"pITA PROFRA9LE ONE -MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not required, 
sales handled by professionals. Postcard brings 
facts about this unusual opportunity. Write today! 
Baria -DO, Box 248, Walnut Creek, CA 94597. 

STUFF ENVELOPES $250 + /Thousand, supplies. Enclose 
stamped, addressed envelope. Route One, Box 263 -E4. 

Pauls Valley, OK 73075. 

$500.00 WEEKLY! IMMEDIATE, Guaranteed Home Income 
Stuffing Envelopes. Free Supplies! Send 25 cents, Stamp. 
Profits, B725-PE4, Belen, NM 87002. 

LIFETIME OPPORTUNITY for mechanically /electronically 
inclined individuals. Operate Successful Manufacturing 
Business. Mark, 92 -K Brighton 11th, Brooklyn, New York 
11235. 

$500/THOUSAND stuffing envelopes. Free Supplies. 
Proven - Guaranteed! Send stamped, addressed envel- 
ope. K &S Sales, Box 8212, Spokane, WA 99203. 
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fl +-- 00 
70% OFF LIST! 

1AD2 1.67 6AR5 

1B3 1.67 6AU4 

1BC2 1.59 6AU5 

1K3 1.67 64U6 
IS2A 1.04 6AU8 

1U4 1.67 6AV6 

1V2 1.02 6AW8 
1X2B 1.64 6AX4 

2A112 1.67 6AY3 

2AV2 1.32 64Z8 
2021 1.95 6B46 
2GK5 1.65 6B411 
2HA5 1.43 6BC5 
3AT2 1.65 6BE6 
3BS2 1.79 6BH6 
3CN3 1.74 6BHII 
3C113 2.06 6816 
3CY3 1.85 6BK4 
3013 1.79 6BK7 
3GK5 1.62 6B L8 

3HA5 1.61 6BM8 
3H05 2.39 6886 
3106 2.16 6888 
3V4 2.30 68811 
4AÚ6 1.67 66Q5 
4BZ6 1.49 66Q74 
4CB6 1.16 66R84 
40T6 1.64 6BVI1 
4EH7 1.52 6BX6 
4E17 1.52 6BZ6 
4HS8 1.58 6C4 
4JC6 2.15 6C5 
4106 1.98 6CA4 
46E8 2.60 6C47 
4L18 1.91 6C B6 

5AQ5 1.61 6CD6 
5ÁR4 2.15 6CG3 
5CG8 1.71 6CG7 

5EW6 1.71 6CG8 
5GH8 1.98 6C13 

5G17 1.25 6CL3 
5GS7 1.43 6CL6 
5GX7 1.76 6CL8 
5HZ6 1.26 6CM6 
5166 1.77 6CM7 
51L6 2.10 6CS6 
5KE8 2.60 6CU5 
5LJ8 1.85 6CW4 

5U4GB 1.31 6CW5 
5Y3GT 1.38 606 
5Y4GT 2.10 60A6 
6A8 4.70 6018 
64B4 1.61 6DK6 
64C7 3.87 6014 
6ACIO 1.82 6DA6 
6AD1O 3.86 6016 
6AF4 2.31 6DW4 
6AF9 2.39 6DX8 
6AG7 4.53 6E5 
64H6 2.40 6EA8 
6A18 2.10 6E B8 

6AL3 1.28 6EH7 
6AL5 1.37 6E17 

6AM8 2.31 6EM7 
6AN8 1.91 6EU7 
645 1.43 6 EW 

6AQ8 1.49 6EW7 

.92 
2.07 
2.54 
1.34 
2.25 
1.16 
1.88 
1.59 
1.59 
3.37 
1.41 
2.06 
1.41 
1.55 
1.59 
2.13 
1.74 
3.14 
2.18 
1.16 
1.56 
2.07 
1.73 
3.09 
1.65 
2.19 
2.24 
2.48 
1.56 
1.32 
1.65 
3.28 
1.70 
2.34 
1.40 
2.98 
1.65 
1.28 
1.82 
1.58 
1.70 
2.18 
2.04 
1.77 
1.80 
1.76 
1.73 
4.17 
1.43 
2.39 
2.10 
2.50 
1.55 
2.39 
2.25 
1.40 
1.58 
1.17 
3.90 
1.65 
2.52 
1.61 
1.50 
2.37 
1.70 
1.50 
2.51 

ED 
BAR 

BON 
O 

HIGHEST 

TU 
BUY BRAND NEW M 
BOXED TUBES (Rayt 
Mullard, etc.) AT 70% 

HERE IS A BIGGER & 
WE EVER OFFERED 
REMEMBER... 

70% 0 F 

ALL TUBES 
MANU. 

70% 

MINIMUM 0 

MONEY BAC 

Terms: Minimum order 
Either full payment wit 
balance C.O.D. F.O.B. Le 

6F6GT 
6FG6 
6FG7 
6FM7 
6FQ7 
6G E5 
6GF7 
60118 
6G17 
6G65 
6G66 
6GM6 
6GM8 
6GS7 
6GU7 
6GW8 
6GX6 
6GX7 
6H6 
6HA5 
61167 
6HE5 
6HF5 
6HF8 
6HQ5 
6HS5 
6HS6 
6HS8 
6HV5 
6HZ6 
6J5GT 

4.09 
1.43 
2.40 
1.94 
1.28 
1.64 
2.24 
1.32 
1.25 
1.95 
1.47 
1.76 
3.30 
1.52 
1.76 
1.47 
1.46 
1.92 
3.33 
1.61 
1.62 
2.01 
3.96 
2.28 
2.13 
3.09 
2.66 
2.00 
3.72 
1.34 
1.77 

WRITE FOR FREE 

VALUE PACKED CATALOG 

IE 
AIN 

NZA 

UALITY 

ES 
NUFACTURER'S 

n, Dumont, IEC 
OFF LIST! 
BETTER LIST THAN 
EFORE...AND 

LIST! 

RAND NEW 
OXED 
FF 

DER $7.50 

GUARANTEE 

7.50. Include postage. 
order or 20% deposit, 
ittown, N.Y. 

617 4.35 
6110 2.66 
6166 2.54 
6106Á 1.88 
6106 1.94 
61E6GA 3.51 
61F6 2.90 
6JH6 1.50 
6JH8 2.64 
61M6A 2.28 
6186 2.13 
6JS6C 3.12 
61T6 2.54 
61T8 2.01 
61U6 2.99 
6108 1.86 
6JV8 1.89 
6JW8 1.41 
6K6GT 1.71 
6K7GT 2.40 
668 3.60 
6KA8 2.04 
6606 3.54. 

6KE8 2.66 
6KM6 3.54 
6KT8 2.28 
6KV6 2.81 
6KZ8 1.71 
6L6GB 2.57 
6L6 4.50 

617 
6LB6 
6LE8 
6LF6 
61F8 
6LH6 
6L18 
6LM8 
6LN8 
6LB6 
6LT8 
6LU8 
61X8 
6M11 
6MB8 
6MD8 
6MG8 
6SA7 
6SG7 
6S17GT 2.33 
6SK7GT 2.40 
6SL7GT 2.40 
6SN7CT 1.59 
6SQ7GT 2.42 
6T8Á 2.01 
6110 2.36 
6U8Á 1.64 
6U10 1.70 
6V6 4.01 
6V6GT 1.92 
6X4 1.52 

4.50 
3.38 
2.39 
3.36 
2.46 
3.23 
1.85 
2.04 
1.11 
3.23 
1.71 
2.01 
1.11 
3.30 
1.95 
2.46 
1.41 
3.74 
3.95 

EDLIE ELECTRONICS, INC. 2700- 

Et IN 

oo 
70% OFF LIST! 

6X5GT 1.55 13GF7 2.19 
6X8 1.92 13Z10 2.69 
6X9 1.88 14BLII 3.27 
7F8 9.00 148811 2.60 
76Y6 2.16 158D114 2.36 
7V7 3.60 15CW5 1.43 
8A8 1.13 15KY8 3.05 
84C9 2.43 16A8 1.71 
84811 3.12 161U8 3.12 
8841I 2.36 174Y3 1.59 
8BM11 3.39 178E3 1.59 
88Q11 2.49 17BF11 2.51 
8BU11 2.42 17683 1.38 
8CB11 3.24 17BS3 1.59 
8CG7 1.28 17CT3 1.43 
8CW5 1.43 17CÚ5 1.32 
81U8 1.43 17DW4 1.58 
81V8 1.95 171M6 2.55 
8LT8 1.68 171N6 2.27 
9AQ8 2.31 17JQ6 2.25 
90H8 1.76 17128 1.74 
91W8 1.32 17KV6 3.05 
9KX6 2.16 19CG3 1.65 
10CW5 1.43 19T8 2.61 
100X8 1.17 20AQ3 1.31 
100F7 2.18 21GY5 2.10 
10GK6 1.91 21HB5 2.01 
100N8 2.01 211S6 4.31 
101T8 2.16 21126 2.24 
10JY8 1.56 21LR8 2.09 
10688 2.15 21LU8 2.04 
11AF9 2.39 221E6 2.79 
114811 2.60 22186 2.99 
11BM8 2.09 22KM6 3.23 
11BT11 3.17 23Z9 2.15 
11FY7 1.67 241E6 3.36 
IIKV8 2.31 25CG3 1.46 
11108 2.27 296Q6 3.53 
11MS8 1.71 304E3 1.41 
12AB5 1.49 31156 3.03 
12AT6 1.19 31LQ6 3.20 
12AT7 1.43 31LZ6 3.54 
124U6 1.52 33GY7A 2.74 
124U7 1.29 34CE3 1.68 
12AV6 1.08 35C5 1.37 
12AX7 1.32 35W4 .93 
12AZ7 1.83 35Z5GT 1.49 
1284 1.86 36KD6 3.53 
126A6 1.22 38HE7 3.08 
1213E6 128 381-167 3.00 
12BF11 249 40KG6GA 3.42 
12BH7 1.67 42EC4A 1.77 
12BY7 1.50 421016 2.88 
12CL3 1.52 4565 2.70 
12CU5 1.85 50A1 3.30 
12DQ6 2.21 5065 1.28 
12DW4 2.19 5005 1.29 
12DW7 1.61 50EH5 1.55 
12FX5 1.41 50L6GT 2.06 
12GN7 2.34 80 2.50 
12HL7 2.04 6267 2.10 
121864 2.90 6973 2.03 
12MD8 2.00 7025A 1.32 
12SL7 2.43 7189A 1.82 
12SN7 1.85 7199 2.16 
12SQ7 3.72 7247 1.71 
12X4 .99 7591 3.15 

P HEMPSTEAD TPKE., LEVITTOWN, N. Y. 11756 

CIRCLE NO 23 ON FREE INFORMATION CARO 

PLANS AND KITS 

P2. Amherst N.H. 03035 

u 

MO 

CA 

AMAZING ELECTRONIC . PRODUCTS . 4- 
SERS SUPER POWERED, RIFLE, PISTOL, POCKET SEE IN DARN PYRO 

TECHNICAL, DEBUGGING . UNCRAMBLERS 
- 

GIANT TESLA STUNWANO TV 

DISRUPTER ENERGY PRODUCING, SCIENTIFIC DETECTION, ELECTRIFYING, 

CHEMICAL, ULTRASONIC, CB, HERO, AUTO AND MESH DEVICES, HUNDREDS 

RE ALL NEW PLUS INFO UNITO PARTS SERVICE. 

INFORMATION m Virnife t 
T0100 $1 Box ASE Lord Jeffery 

FREE KIT Catalog contains Test and Experimen- 

ter's Equipment. Dage Scientific Instruments, 

Box 1054P, Livermore, CA 94550. 

eita 
FOR 
THE DO- IT- YOURSELFER 

NOW' a high quality CD Electronic 
Ignition System in kit form. 
Contains all components and solder to 
build complete Solid -State Electronic 
CD Ignition System for your car. As- 
sembly requires less than 3 hours. 
Increases MPG 15% Eliminates 4 of 5 tune -ups 
Increases horsepower 15 % Instant starting, any 
Plugs and Points last weather 
50,000 miles Dual system switch 

Fits only 12 volt neg. ground Only $21_95 postpaid 

Yatt Star Corporation 

TIGER SST 
SIMPLI -KIT 

P.O. Box 1727 Grand Junction, Colorado 81501 

MORSE -A- LETTER KIT - Decodes /displays Morse code. 
See January "Popular Electronics ". Complete parts kit 
except chassis /cabinet $109.95. Etched, drilled PC board 
$17.95. SELECT CIRCUITS, 1411 Lonsdale Road, 
Columbus, Ohio 43227. 

TAPE -SLIDE synchronizer. lap -dissolve, multiprojector 
programmer plans. $5.50. Free catalog. Millers, 1898 

Maywood, S. Euclid, OH 44121. 

DIGITAL Circuits: Timers, Clocks, combination lock. 
meters, testers. New and advanced. Stamp for catalog. 
GeeBee, Box 1661, Downey, Calif. 90240. 

REGULATED Power Supply Kits. For Digital and Linear 
circuits single thru Quad plus and minus outputs. Single 
TA start at $6.55, Triple 2A start at $18.05. Send $1.00 for 
Brochure refunded on firs'. order. MechElect, Inc., Box 911, 
Plymouth, Mass. 02360. 

(MERE! KITS 
Rhythms, Ym saPASSvslem9a 
104 -page catalog $2 
WERSI electronics, Inc. 
Depp A2, Box 5318, 
Lancaster, PA 17601 

Organs, Pianos, Strings 
Rhythms, PA Systems 
104 -page catalog $2 
WERSI electronics, Inc. 
Dept.A2, Box 5318, 
Lancaster, PA 17601 

GOVERNMENT SURPLUS 

MANUALS for Govt Surplus radios, test sets, scopes. List 
50 cents (coin). Books. 7218 Roanne Drive, Washington. 
D.C. 20021. 

3OVERNMENT SURPLUS. Buy in your Area, How, Where. 

Send $2.00. Surplus. 30177 -PE Headquarters Building, 
Washington. D.C. 20014. 

TUBES 

RADIO & T.V. Tubes -36 cents each. Send for free 

Catalog. Cornell, 4213 University, San Diego, Calif. 92105. 

TUBES receiving, factory boxed, low prices. free price list. 
Transleteronic, Inc., 1365 39th Street. Brooklyn, N.Y. 

11218A, Telephone: 212 -633 -2800. 

TUBES: "Oldies ", Latest. Supplies, components, sche- 
matics. Catalog Free (stamp appreciated). Steinmetz. 7519 - 

PE Maplewood, Hammond, Ind. 48324. 

RECEIVING TUBES. National Branda. Up to 80% discount. 
National Audio, 2500 Channing Road, Cleveland, Ohio 
44118. 

POPULAR ELECTRONICS 
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h-i fl iií- - =ILI& , __ __ _ _____ , _____ __ __ _,, ; - 1I -_,i_= : _._:.. KIT im 
OUH TOP OF THE LINE KIT FOR THE BUILDER THAT WANTS THE BEST. ATOTAL PACKAGE, FEATURING 120R 24 HOUR TIME - 29 -30 -31 

WITH ALARM, SNOOZE AND AUX. TIMER CIRCUIT 
Will alternate time (8 seconds) and date (2 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 (cud 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 WITH YOUR CHOICE OF DIGITAL CISPLAYS 

KIT -70018 WITH 6- .4" DIGITS $39.95 
KIT - 7001C WITH 4 - .6" DIGITS & 

2- .3 " DIGITS FOR SECONDS $42.95 
KIT -7001X WITH 6 -.6 "DIGITS $45.95 

v ©'©1;1'0© 
7001 X DISPLAY 

CO 

1BL:JiJ® 

DAY CALENDAR 

42) 

0 B MIME 
7001C DISPLAY 7001 B DISPLAY 

<ITS ARE COMPLETE (LESS CABINET) WITH PC BOARDS, POWER SUPPLY, IC & SOCKET 16 TRANSISTORS, 9 SWITCHES 
5,ND ALL REQUIRED PARTS. ALL 7001 KI-3 FIT CABINET I AND ACCEPT (OPTIONAL) QUARTZ CRYSTAL TIME BASE KIT M TB -1 

1 1,T LEO _ i O_rlc KIT ::- 
12/24 HR. OPERATION BIG .4" DIGITS -50/60 HZ 

KIT INCLUDES 
NSTRUCTIONS 
DUALITY COMPONENTS 

50 or 60 Hz OPERATION 
12 or24 HR OPERATION 

6 LED Readoutsl END-359 Red, corn. c 
1 MM5314 Clock Chip 124 pin) 
13 Transistors 

3 Switches 
6 Capacitors 
5 Diodes 
9 Resistors 
2' -Molex pins for IC socket 

LARGE .4" DIGITS! 
ORDER KIT #850 -4 

AN INCREDIBLE VALUE! 

ath ode) 5 

414)44 - 

pj_i _1-Li 
OPERATION. 

t»95 
ea 

S1 0" ea. 

QTY. 
1-5 

OTY. 
6-11 

*995 OTY. '2 
ea OR MORE 

"Kit #850 -4 will furnish a complete set of c ock components as listed. The only additional items required are a 7 -12 VAC transformer, a circuit board and a cabinet. if desired." 

PRINTED CIRCUIT BOARD FOR KIT #850 -4, SCREEN PRINTED 
DRILLED AND SOLDER PLATED FIBERGLASS $2.95 
M INI-BRITE RED LED'S (FOR COLON IN CLOCK DISPLAY) Pkg. of5 -$1.00 
MOLDED PLUG TRANSFORMER 115/10 VAC (WITH CORD) $2.50 

NOTE: Entire Clock may be assembled on one PC Board or Board may be cut to remote display. 
Kit K 8504 will fit Plexiglas Cabinet II. 

r 
R 

/4Q 

i Irl 1 I1 
1o41 ea. 

1111_1'11_: G_ 1_ 1_ 1_1_1 C1: 
120R 24 -HOUR OPERATION 

12 VOLT AC or DC POWERED FOR 
FIXED OR MOBILE OPERATION. 

SIX LARGE 

011_71T! 

MODEL 
#2001 

Approx. Size: 
13/4 "Hx4 "Wx41 /2"D 

a 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 lUw Whim Kay Off In Car. Etc.) 
TOP QUALITY PC BOARDS a COMPONENTS - EXCELLENT INSTRUCTIONS 
MOUNTING BRACKET INCLUDED 

KIT #2001 
COMPLETE KIT s 3 OR 95 

a (Le 9V. Battery) EA MORE L/ EA. 

15 VAC A/ 
#AC 1 

PPwr Pcl ` EA 

ASSEMBLED UNITS WIRED Et TESTED $3995 
E 

3 

M OORR EWq AM5a W 
aUeA 

niW 
th ORDER #2031 WT (LESS 9V. BATTERY( 

WIRED FOR 12 HR. Of Ir NOT s,ncisrD OTHERWISE Kits for Dry Price 

JUMBO DIGIT CLOCK KIT 
A complete Kit (less Cabinet( 
featuring: six .5 "dí its, MM5314 IC, 
12'24 Hr. time, 50/60 HZ., Plug - Transformer, Line Cord, Switches 
anSS all Parts. (Ideal Fit in Cabinet III Kit M 5314 -5 .... 4995 2/ =38. 

CABINET I 

311,6 %"W,5ñ'rD 
CABINET II 

2'/z "H,5 "W,4 "D 

JUMBO DIGIT $ 9.95 ea. CONVERSION KIT 
Convert small digit LED clock to 
large .5" d splays. Kit includes 6 - .5" 
LED's, Multiplex PC Board & easy 
hook -up info. 
Kit M JD -1 CC For common Cathode 
Kit M JDICA for common Anode 

PLEXIGLAS 

CABINETS 

PRINTED CIRCUIT BOARDS for 
CT -7001 Kits sold separately with 
assembly info. PC Boards are drilled 
Fiberglass, solder plated and 
screened wits component layout. 
Specify for7001 B, CorD- $7.95 

Great for Clocks 
or any LED Digital 
project. Clear -Red 
Chassis serves as 
Bezel to increase 
contrast of digital 
displays_ 

Black, White or 
Clear Cover 

ANY SIZE /COLOR 
RED OR GREY PLEXIGLAS FOR DIGITAL BEZELS 

3..x6 "X118.. 95E ea 4/83 
SEE THE WORKS Clock Kit 

Clear Plexiglas Stand 
Kit #850 -4 CP 

6Big .4" digits 
12 or 24 hr. time 3 set switches (back) 
Plug transformer 

I 

,torr' 
allpartsincluded N 

Plexiglas is , 

Pre -cut & drilled 

COMMON CATHODE 
COLOR HT. DEC PT PR EA 

FND359 RED .4" RHDP S .95 
FND503 RED 5" RHDP $1.35 
DL -750 RED 6' LHDP $2.95 
XAN -654 GREEN .6" NDP 51.95 
XAN -664 RED .6" NDP $1.95 

COMMON ANODE 
DL -747 RED .6" LHDP $1.95 
XAN -72 RED .3" LHDP $1.25 
MAN -72 RED 3" LHDP $1.25 
XAN81 YELLOW.3" RHDP 51.75 
XAN -351 GREEN .3 RHDP $1.50 
XAN -361 RED 3" RHDP 51.50 
XAN -362 RED .3" LHDP $1.50 
XAN -662 RED .6" NDP $1.95 
OAN -692 RED .6" NDP $1.95 

Size: 6 "H,4' "W,3 "D 
A SUPER LOOKING 

CLOCK! 

SET OF 6 END 359 
WITH MULTIPLEX PC 
BOARD - 6.95 

Fairchild Super Digit 
FND -359 

4n Char. Ht. 
7 segment LED I ( 

RED Com. Cath. 
Direct pin 

( . 
replacement for 

popular FND -70. 

95¢ ea, 10/58.50 
1001579.00 

MOLEX 7c 
PINS 9j 

Form Inexpensive 
Sockets 

100 for $1.25 
Reel of 1000 -58.50 

TELEPHONE FORMAT 
KEYBOARD 

BY Chomerics 

$4.95 5I32!.;01131e'1. 

6/=28.Ií EF -21360 

SCHOTTKY TTL LED 
74500 S .35 
74501 .40 
74504 55 
74505 .50 
74509 .55 
74510 .40 
74520 .50 
74522 .45 
74040 .45 
74550 .45 
74S51 .55 
74560 .85 
74564 55 
74574 85 
74575 1.75 
74578 1.50 
74586 .95 
745107 .95 
745112 .95 
745113 1.40 
745114 .95 
745133 .75 
745134 .75 
74S138 1.75 
745139 1.50 
745151 1.95 
745153 1.95 
745155 1.95 
745156 1.95 
745157 1.80 
745158 2.50 
745174 2.50 
745175 2.50 
745181 2.95 
745182 1.95 
74S251 2.75 

DIGITAL 
CLOCK IC's 

MM5312 S 4.95 
MM 5314 3.95 
MM 5375 AB 3.95 
CT -7001 785 
CT -7002 13.95 
50380 3.95 
MM 5369 2.50 

DRIVERS 
7447 5 .95 
7448 .95 
75491 .65 
75492 .65 

VOLTAGE 
REGULATORS 

LM309H TO 5 5.95 
LM309K T03 
7805 TAB 
7812 TAB 
7812 TO -3 
7815 TO -3 
7815 TAB 
78L 15 TO -5 
7824 TO -3 
723 DIP 
723 TO -5 

PROM 
1702 E Prom 58.95 
5203 E Prom $8.95 

SWITCHES 
ROCKER SPOT 6/01. 
MINI-SLIDE SPOT 5/51. 
REG. SLIDE DPDT 6.51. 
PUSH BUTTON N.0.3 51. 

MINI SPOT .:1.30 
TOGGLE DPDT 1.50 

IC SOCKETS 
PINS 1 -24 25 100 

8 s. 25 S22 5.20 
14 .25 .22 .20 
16 .28 25 .23 
18 .31 .28 .26 
24 .50 .45 .40 
28 .60 .55 .50 
40 .75 .70 85 

XTAL 
3.579545 MHZ. 51.95 

EXAR 
XR2556 5 1.75 
XR2567 5 1.95 

.95 
1.25 
1.50 
1.25 
1.25 
.75 

1.25 
.75 
.75 

ar® 
OB® 
ORO 

25 AMP BRIDGE 
$1.95 ea. 

3/$5.00 
100 PIV 

TRANSISTORS 
2N2222 TO 18 
2N2554 TO -5 
252712 TO -98 
2N3415 TO -98 
253704 TO -92 
254400 TO -92 
2N4125 TO -92 
254249 10.92 
254437 TO-92 
2N6027 PUT 
255457 N J -Fet 

DIODES 
IN4002 1A.100PIV 1211.00 
154005 1A,600PIV 11/01.00 
IN4007 1A,1000PIV 10 /51.00 
RECTIFIER 2.5A, 1000PIV 4/51.00 
IN914 SIL. SIGNAL 20/$1.00 
íN4148 SIL. SIGNAL 20 /51.00 
DYAC 28V. 4101.00 

LINEAR 
555 TIMER 2/01.00 
556 DUALTIMER .95 
565 PLL 95 
566 FUNCTION GEN. 1.75 
567 TONE DECODER 1.75 

TRANSISTOR SOCKET 
TO -5/18 GOLD PINS 

5/51.00 

5100 
51.00 
51.00 
51.00 
51.00 
51.00 
51.00 
s1.00 
$1.00 
51.00 
51.00 

NYLON WIRE TIES 
8" TIE -WRAP 100;51.95 
4 "TIEWRAP 100/51.75 

MOLEX PINS 
REEL OF 1000 S 8.50 
STRIPOF 1W 1 25 

PLUG 
TRANSFORMERS 

12 VAC at150MA 52.50 
12 VAC at500MA 3,50 
7v AC at 1.75 VA $3.50 

OP AMPS 
3:51.00 

301 TO -5 
709 TO 5 
741 DIP 
741 M DIP 
741 TO-5 
748 DIP 

DISCRETE 
LED's 

JUMBO RED 

O 
FOFOR 

$1 
100 R $95W 0 

PC TRIM 
POTS 

25K 6 /01.00 
4.7K 6/01.00 

SPECTROL 
10K 10TURN 

95. 
4113.00 

PRESCALE 

11C90DC 415.95 
95H90 9.95 

OpúOELECTRONICS, INC. 
BOX 219 HOLLYWOOD, FLA. 33022 (305) 921 -2056 

CPU N58080AD 

V [r Micro Processor Chip 
°$19.95 ea. Prime National LSI 

T 40 Pin socket 5.50 with each 8080A, 

ORDER BY PHONE OR MAIL. COD ORDERS 
WELCOME. ($1.00 CHG.) Orders Under $15 Add 
$1.00 Handling. Fla. Res. Please Add 4% Sales 
Tax. All Prepaid Orders Sent Postpaid Within 
Continental -USA. 
OTHERS ADD 5 %, 10% AIR MAIL. 
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HOME ENTERTAINMENT FILMS 

BUY SUPER 8 FILMS - ENTERTA N YOURSELF & 

FRIENDS! For pimple. Super Bowl X (Sieelers / Cow- 
boys. will give you a lift - 200' Super 8 B&W. 57.95 ea: 
Color. $18.95 ea - add $0.75 per reel for shipping. 1975 

World Series - lust out! The Classic of Classics - Cinci 
Reds / Boston Red Son - 200' reel Super 8 Color. S18.95 
ea; B&W. $7.95 ea + 50.75. Old Time Fights - your 
choice. Dempsey / Firpo. Schmeling 2 Sharkey - 200' 
Stand 8 B&W only $7.95 ea + shipping (can be shown on 
Dual 8 prop.). Apollo 15, Ride of the Rover. $5.95 ea Super 8 

B &IA. Or. select from new 54-pg Columbia glossy catalog. 
$1.00 refundable with order. Castle catalog 50.50 mcl order 
form Sportlite forms $0.35 (coins, stamps. pis). SPORT - 
LITE. Elect -4. 20 N. Wacker. Chicago. IL 60606. 

WANTED 

GOLD. Silver, Platinum, Mercury wanted. Highest prices 
paid by refinery. Ores assayed. Free circular. Mercury 
Terminal. Norwood, MA 02062. 

DO -IT- YOURSELF 

MODULAR TELEPHONES now available. Sets and com- 
ponents. compatible with Western Electric concept. Cata- 
log 50 cents. Box 1147W, San Diego. California 92112. 

TREASURE FINDERS 

TREASURE may lie beneath your feet! Discover gold. 
silver, coins. rings. artifacts and more with world -famous. 
deeper-detecting White's metal detectors. From S59.95. 
Dealers world -wide. Free literature! White's Electronics. 
Dept. PD7 -C, 1011 Pleasant Valley Rd.. Sweet Home. OR 

97386. 

REAL ESTATE 

BIG...NEW...FREE...SUMMER 1977 CATALOG! Over 
2,600 top values coast to coast! UNITED FARM AGENCY, 
612 -EP. West 47th. Kansas City, MO 64112. 

INTI11N.\'I'1ON.1, I :1.1:('TRc)\I('H I-\i.1Nti ri:i) 
10 " OFF WITH $25ORDER 
15"., OFF WITH $100 ORDER 

Mt St Un( iii \it APPO TO 10141 
OF t)RUfN spit IAIS l \(Il DID 

`y 
e e 

0 © I 0 ® 
. 

CALCULATOR KIT 
LITRONIX 1 602 MEMORY 

un..s. 
ACCUMULATING MAMMY y- 

1,i 5HMISu 
/INFORMS All'Mrfs rt+ 
DISCOUNTS. I 

s T9[TAprC ADD-ONS. 

t cap - 
paw ;DOLL. AND CINTS MTV. w IN01.1 MISSING I.". 
sWaRM`IMX 

SOS ART Soot nesleNe - AND Mosls 
MITI 
anrtnrniC LOGIC 

TMS M.41-1,1M001. ,e Mtw 
- 

TITS 
'" 

n 
MG OCIMAL 

Al 
.TIT 

DKIMM mist mMDONIr6 TOR IlII a 

OVEROLOw SAVE - 

s` 

BAI T 

UTOATICTTIMIOUT TOT 'AvgTTemes M 

TTL 
]444 .Il 4:1 .17 7I157 .09 

701 .16 'J:3 .17 71154 1.20 

707 .15 74;1 .17 74155 .9; 
703 .15 7460 37 74156 .97 

7464 .16 7464 35 74157 .M 
7405 .19 74S )S 74150 1.79 

7406 .14 700 
.M 

74160 1.D 
7447 .72 7477 74161 .97 

7444 .11 7477 15 74167 1.T 
70 7B 

1 .19 7174 71141 1.64 

74111 .16 7475 N 71144 .91 

CAI,. KIT ONLY hi9,9S 
. ADAPTER -6OH7 $3.95 

lait .25 747k .2 74165 91 

7114 .41 7465 .60 74166 7.15 

7411 .N 7465 .44 74164 110 
7416 .75 706 .44 74171 1.64 

7417 JS 7449 LIS 74174 1.23 

71,11 .14 7491 A l 74175 .97 

717) ,2 7411 .7S 74176 .M 
7413 , 7141 As 74171 .M 
7415 .27 7491 .46 74160 .44 

7424 .24 7414 .74 74181 Los 
7427 le 7495 .71 74142 .71 

742 .2 7496 .79 ]4164 1.0 
7412 .21 74144 AS 74111, 2.20 

7417 .25 74105 .44 -4157 5.75 

74 2 .25 74107 .17 74110 1.15 

7440 .IS 74111 .2 'AM 1 25 

7441 , 74122 .2 '1i91 'S 
7442 .N 74121 AS 714 1 .55 

7441 .73 74175 .54 741/4 1.25 

7444 .73 74126 .M 7419, .74 

7445 ,73 74147 74916 1.75 

;114 .a 74141 7114 74197 .n 
;447 ,19 71115 1.64 74190 1.11 

7446 .» 71146 , 71,60 LN 
71:0 .17 74141 .ro '4:(q 5.45 

8¡ \523 82 2 J{ 
256 bit PROM Schottky 16 pin 

$2.50 

CENTRAL PROCESSING UNIT 
8008 $19.95 

57 7 95 8080 Sl9.95 
a 1702A 

2048 bit static PROM elect. 
petits. UV ears. 24 pin 

$6.95 
1 CALCULATOR ,. 14 Ss - 

DISPLAY ON PC gown 

99 212 
40 bit static RAM 16 pin 

$1.49 KEYBOARD '. 
20 KEYS - 
2 SLIDE SC 

3 
, 3 99 

LINEAR CIRCUITS 
100 S ' I ri 1.47 in .w 
461 rI 1.6 44 713 in 
302 

CALCULATOR CHIPS 
CT402 12 dixit.4 function tiled der lid 

babe" operation - 0 pin 195 

CT SODS 12 dept, 4 lunclion plus memory. lied 
dermal 2..9 pit 

64645725 it dept. 4'unction. floating decimal 
a to w 

64M5716 
t 

digit. 
operation 

lunction. 9 better. 
2.95 

MM572 s digit. S limbo., plus m r. and 
constant lloarn5 decimal. bane" 
operation - 24 pin 1.95 

MMS7IS ',digit, 4 luncheon. 95 bane" 
operation - 22 pit 195 

.il 144 r. 734 127 
104 .44 mot 1zs 741 32 
WS .71 Nl 1.75 747 .]1 
111 .1 

.N 
Ml 1.75 746 .IS 

"' 295 1i2 A7 10911 1.15 :II 2IS me 2.44 
110 1.07 50 .» ]964 .19 

its 
555 45 7524 .71 

11. 11 1.2 556. 1.19 7525 .44 

1204 i 2 560 ill N2 1.25 

462 1.2 6064 2.25 

is 
1.70 565 1.46 7512 1.75 

1.52 566 75451 .75 
164 1.i/ 567 1,95 75452 .75 
5011 I.N IN X 75152 JS 

TV GAME CHIP 
AY -3- 8500 -1 

Six games with scoring 
and sound $24.95 

Mark I Clock Kit 
P s.. dot ,Iwk kit nods one double Sided 

P.(. hoard a mrdaleynMM5114 rim 
chop and 6 1\D li9 17 ' displays. 12.24 

hour. : Ha. n. all 

Inmm,nenlh, 1 .rte hr+ and Tomplelr 
assembly instructions .th .c hemahr. 
isI.nn non. 1es remote display.. 

Mork 1 $1 3.93 

DL747 
RED,7 SEGMENT DISPLAY 
SOLID BAR,LEFT DEC., 
.63'; COMMON ANODE 

$1.75 

MT I.N 710 )S 7591 .71 

172 2.91 711 .24 75647 as 

AUTO CLOCK KIT 
6 dSRib 175" red "d1 r 
Op_.i.. from 12S DC « Ac mil_ 
Crew romrel f« high wcwacy 
supplied with cane 

A mounting bracket 
Contain. inlernll 94 banM for operation 

( rrstel l.í8 Mill Color TS SI.:M 

SIM/ 169 Divider ml/IP 2.1/ 

SPECIAL DEVICES 
1'2 4f -11 M.,p Detector DD 1.9] 
so. AM Radio Rerei.er sub..htem op, .75 

ills FM Stereo Demodulator DIP Lle 
14% Ba4n..d Modu "t «- D.m,dulator .w 
IWO multiples./ DIP 1.M 
U(N22M FM Gain Nock Hdb (hp, mOIP 1.16 

UlN21M FM Gain M «6 4edb inpl molt 1.35 

250 Charm.. Generator 64.8.5 1311,24 10.2 
246 Transislo. Array 13114 .7) 

LED DISPLAYS 
MAN / S1.95 DL33B .45 
MAN 2 3.95 DL33- .35 
MAN 5 2.25 
MAN 7 1.49 DISCRETE LED'$ 
MAN 8 2.25 ME 4 .29 
MAN 66 2.25 MV 1 OB .25 
MAN 72 1.25 MV5O .12 
MAN 3620 1.50 NSL100 .12 

of timing circuit iwthoui display) 
when removed temporarily born power. 

thin 5114 clock circled 
Supplied with all necessary 

compunenb and assembly instruction. 

á33.9S 
(t1MP111111 4tSIM011D á4.9S 

IC SOCKETS 
Solder Toll low profile 
i p,,. s 1- 24 p.n .47 

i4 pin 1 '2 0, .S9 

.22 

14 pit w 
400n H ELECTRONIC 

GAMES 

FiX ® 
we have 4.444466 in 

RouletteRoulette and 
Electronic Crepe. Both kits romans 
P.(. board.. OD's. all perm 

a 

compo 
neon. transformer. 1,.e and in.ti «lions 
tor eny assembly. Included with each kit ,. 

' S5 04x6 booklet ...phoning the en'ire 
u me. 

Electonic Roulette 
Dirnen.i °rn v: °.vt'J r;' á23.93 
Electronic Craps 
Dtnen.i °n.6: °y 1:-.11 s14.t1S 

FND 359 .95 
FND500 1.89 MV5020 

DLDOA 7 219 CLEAR .15 

FREE CATALOG AVAILABLEON REQUEST 

Satnlution guaranteed. Shipment will be made postage prepaid within 3 days Iram 

receipt of order. Payment may be made with personal check. charge card lin(lude 
number and esp.dalel. or money order. Phone Orders - SolA and M/C card or Car) 

Add 51.00 to rover shipping and handling it order is less than 310.00. 

California resident add sales tat. Include shipping espenee for orders shipped out of 

U.S. and Canada appro.. le. aÍ Oder. 

INTERNATIONAL ELECTRONICS UNLIMITED 
VILLAGE SQUARE, P.O. BOX 449 

CARMEL VALLEY, CA 93924 USA 
wane PHO 'SE (408) 659 -3171 

Announcing the 
NEW STANDARD 
in Stereo Testing! 

The most complete... 
most sophisticated ... 
most versatile Test Disc 
available today... 

For Just $6951 
Who needs the New Model SR12? You do. 
Whether you're an avid audiophile, a casual 
listener, or a professional technician . . . 

the new MODEL SR12 will be the most im- 
portant disc in your entire col ection. MODEL 
SR12 has been produced by Stereo Review 
Magazine for music lovers wio want imme- 
diate answers to cuestions about the per- 
formance of their stereo systems and how 
to get the best possible sound reproduction. 
It is the most complete tesi record of its 
kind -containing the widest rEnge of checks 
ever included on one test disc. 
Make these important stereo checks BY 
EAR . . . (no test instruments required) 

Frequency response Sep3ra:ion Cart- 
ridge tracking Channel balance Hum 
and rumble Flutter Cartridge and Speaker 
Phasing Anti- Skating Adjustment "Gun 
Shot Test" for Stereo Spread Multi- purpose 
Musician's "A" Equal- tempered Chromatic 
Octave Guitar -tuning Tones. 
Attention professionals: For he ultimate in 
stereo testing, 7 critical TEST EQUIPMENT 
checks . 

1.000 -Hi *gum waves to test transient and Mphfrequency response 
of phono pickups. 
500 to 20.000 Hz frequency- response sweep. 
Sim-wave IOM -bursts t0 test transient response of pickup. 
Inbrmodulatlon test using simultaneous 400014 and 4.000 -Hz signals. 
IngrlOduiation sweep to Mow distortion caused by excessive res- 
onances In tone arm and cartridge. 
1.000 -Ne reference tones to determine groove velocity. 
3,000 -H2 tone for queer and speed tests. 

Sample waveforms-illustrating JOIN a e urate nd faulty responses are 
orovided in the Instruction Manual for comcanson with the patterns 
appearing on your own oscoiio.cope screen 

FREE Instruction Manual Includes Detailed 
Instructions, Charts, Tables and Diagrams 

CHARGE YOUR ORDER TO YOUR AMERICAN 4 I I EXPRESS. DANKAMERICARD, MASTER 
CHARGE OR DINERS CLUB ACCOUNT. -C= - 
Ziff -Davis Service Division, Dept. R, PE -477 
595 Broadway. New York, N.Y. 10012. 

Please send the SR12 Stereo Test Record @ 
$6.95, postpaid ($8.95 outside U.S.A.). 

Enclosed is S (Residents of 
Calif., Col., Fla., 111., Mich., Mo N.Y. State, 
D.C. and Tex- add applicable sales tax.) 

CHARGE: 
BankAmericard Master Charge 
American Express Diners Club 

Account # Exp Date 

Master Charge Interbank # 
(4 numbers over your name) 

Signature 

Print Name 

Address 

City State Zip 
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SHOP YOUR NEARBY RADIO SHACK 
FOR QUALITY PARTS AT LOW PRICES! 

Top quality devices, fully functional and carefully inspected. Guaran- 
teed 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 re- 
jects, not fallouts, not seconds. In fact, there are none better on the 
market! Count on Radio Shack for the finest quality parts. 

TTL 
Digital 
ICs 

First Quality Devices Made by 
National Semiconductor and Motorola 

Type Cat. No Reg. SALE 
7400 276 -1801 $ 49 290 
7402 276 -1811 $ 49 290 
7404 276 -1802 $ .59 290 
7406 276 -1821 $ 69 390 
7408 276 -1822 $ 49 290 
7410 276 -1807 $ .49 29c 
7413 276 -1815 $1.19 69c 
7420 276 -1809 $ .49 290 
7427 276 -1823 $ .69 39c 
7432 276 -1824 S 69 390 
7441 276 -1804 $1.59 89c 
7447 276 -1805 $1.99 890 
7448 276 -1816 $1.99 890 
7451 276 -1825 $ 49 290 
7473 276 -1803 $ .79 390 
7474 276 -1818 5 79 39c 
7475 276 -1806 51.19 69c 
7476 276 -1813 $ 79 49c 
7485 276 -1826 $1.59 990 
7486 276 -1827 $ .69 490 
7490 276 -1808 $1.19 690 
7492 276 -1819 $1.19 69c 
74123 276 -1817 $1.69 890 
74145 276 -1828 $149 1.19 
74150 276 -1829 51.79 1.39 
74154 276 -1834 $1.79 1 19 
74192 276 -1831 $1.69 99c 
74193 276 -1820 $1.69 99c 
74194 276 -1832 $1.69 1.19 
74196 276 -1833 $1.69 1 19 

74C and 4000 Series CMOS ICs 
74C00 276-2301 $ .69 390 
74CO2 276-2302 $ .69 39c 
74C04 276-2303 6 .69 39c 
74C08 276-2305 $ .69 390 
74C74 276-2310 $1.29 59c 
74C76 276-2312 51.59 69c 
74C90 276-2315 $2.29 990 
74C192 276-2321 52.49 1.29 
74C193 276-2322 $2.49 1.29 
4001 276-2401 5 .69 39c 
4011 276-2411 $ 69 39c 
4013 276-2413 $1.29 89c 
4017 276-2417 52. 49 1.49 
4020 276-2420 $2.49 1.49 
4027 276-2427 $1.29 89c 
4049 276-2449 5 .99 69c 
4050 276-2450 $ .99 690 
4511 276-2447 $2.69 1.69 
4518 276-2490 $2.49 1 49 

8080A Microcomputer Chip 
Direct Plug -In Replacement 

for Intel 8080A 1795 
A CPU with a 16 -bit address bus capable of addressing up to 65k bytes of 
memory and up to 2561/0 ports. "TRI- State" data bus gives it DMA and multipro- 
cessing capability, and all buses are TTL compatible. Handles up to 244 instruc- 
tions of variable length, with 6 general purpose registers plus an accumu'ator. 
40 -pin DIP. 100% Prime. 276 -2510 17.95 

LEDs /Optoelectronics 

(V otgt 

Item Cat. No Reg. SALE 

L Red LEO 276 -041 2/990 2/690 
L Clr LED 276 -047 2/990 2/690 
M Red LED 276 -026 2/990 2/690 
M Clr LED 276 -040 2/990 2/690 
S Red LEO 276 -042 2/990 2/690 
Infrared Det. 276 -140 S1 19 
Infrared Em. 276 -141 $1.19 
Solar Cell 276 -115 $1 49 
Photocell 276 -116 $ 99 
FPT 100 276-130 $ 79 

Digital Displays 
276 -056 

276 -1201 

ral 
276 -060 

Digits Size Dnve Cat. No Reg. SALE Digits Size Drive Cat. No. 
0.3 Anod. 276 -053 
0.3' Cath 276 -062 
0.3' Anod. 276 -1210 
0.3 Cath 276 -1211 

Anod. 276 -056 
0 6" Cath 276 -066 

$2.99 1.99 
$2.99 1.99 

4/$8.97 4/6.95 
4/$8.97 4/6.95 

$3.99 2 99 
' $3.99 2.99 

3 0.120" Cath. 276 -055 
5 0.110' Cath. 276 -059 
9 0.150' Cath. 276 -060 
4 0.5" Anod 276-1201 
4 0.S Cath 276 -1202 

Reg. SALE 

$1.49 990 
$1.99 1.49 
$2.99 1.99 
$9.95 7.95 
$9 95 7.95 

Linear ICs 
First Quality Devices by 
National Semiconductor J i 
and Motorola 

Type Cat. No Reg. SALE 
301AH 276 -017 5 .69 290 
324N 276 -1711 51.99 1 49 
339N 276 -1712 51.99 1 49 
386CN 276 -1731 $1.99 990 
555CN 276 -1723 $1 49 89c 
556CN 276 -1728 $2.99 1 29 
566CN 276 -1724 $2 99 1.29 
567CN 276-172.1 52.99 1.99 
72309 276 -1740 $ 99 59c 
723H 276 -009 5 99 590 
741 CN 276 -007 $ .69 35c 
7419 276 -010 $ 69 35c 
3900N 276 -1713 51.99 59c 
3909N 276 -1705 5129 990 
3911N 276 -1706 52.19 1 99 
4250CN 276 -1732 51.99 1 19 
4558CN 276 -038 5 99 69c 
13741H 276 -1733 52.59 1.49 
75491 276 -1701 51.49 69c 
75492 276 -1702 $1.49 690 

Project Accessories 

iíeilt. -see ser: waa sïl aei 

IC Troubleshooting Test Clip. Test up to 16 pins 
with probes or clips. 276 -1951. 4.99 

ál Experimenter Suchet. 2x47 rows of 5 connected 
be points. 276 -172 9.95 
D] Bus Strip. 2x40 connected tie points. Clips to 
socket above 276 -173.. 1.99 
© 22 -Pin Edge -Card Board Connector. 44- 
terminals 276 -1551 2.99 
S Standard Edge -Card Board. 22 -pin 1295 mount- 
ing voles. 276 -152 2.99 
6 2- Voltage Source Edge -Card Board. 1368 
mounting holes 276 -154 2.99 
o: 3- Voltage Source Edge -Card Board. 1368 
mounting holes 275 -153 2.99 
,i Soldedess IC Experimenter Kit. For 8 14 or 
16pin IC's. 277-101.. 2.99 
'F: Experimenter's PC Board. Mount 2 IC's, B, 14 or 
16 in 276-151 ... 2.49 

Plastic Face Plates. 2x6x'é'. 
Brown Tint. 270 -298 996 
Red Tint. 270 -299 990 
Photographic PC Board Processing Kit. Complete 
negative process. 8 pieces. 
276 -1560. Reg. $12 95 Sale 9.95 

Transformers 
Heavy -duty filament transformers with 
primaries designed to operate from 120 VAC 
at 60 Hz Long. color -coded leads. All U.S 
made. 
25.2 Volts (Center Terminal). 2 Amps. 
23/4 x24.oZ. 273. 1512.. 4.99 
12 Volts, 5 Amps. 45202, 
273 -1513 8.95 
18 Volts (Center Terminal), 4 Amps. Ideal 
for 51.1 (using CT), or 12V solid -state regu- 
lators. 45252's 273 -1514. 8.95 

Selected Diodes 
Type Cat. No. Reg. SALE 

1N4001 276 -1101 2/$.39 2/290 
1N4003 276 -1102 2/$.59 2/39c 
1N4004 276 -1103 21$.69 2/490 
1N4005 276 -1104 2/$.79 2/590 
1N4735 276 -561 2/$.89 2/690 
1N4739 276 -562 2/$.89 2/690 
1N4742 276 -563 2/$.89 2/690 
1N4744 276 -564 2/$ 89 2/690 

1N5401 276 -1141 2/$.69 2/590 
1N5402 276 -1142 2/$.89 2/690 
1N5403 276 -1143 2/6.99 2/790 
1N5404 276 -1144 2/$1.19 2/890 
1N914/4148 276 -1122 10/990 

SCRs and Triacs 
Device Rating Cat. No. Reg. SALE 

SCR 50V, 6A 276 -1089 $ .99 690 
SCR 100V, 6A 276 -1090 $1.29 79c 
SCR 200V, 6A 276 -1067 $1.39 890 
SCR 400V, 6A 276 -1020 $1.49 990 
Triac 50V, 6A 276 -1003 6 .99 69c 
Triac 100V, 6A 276 -1002 $1.29 790 
Triac 200V, 6A 276 -1001 $1.39 890 
Triac 400V, 6A 276 -1000 $1.49 99c 

ASCII Encoded Computer Keyboard Reg. 95 .,t 49g. 
,'4''' 
z Style May Vary from Photo pk 

, -t4.lîtti .t. k s r ár a:,ya. . ., < +.x-... 
.... w aA 444t44 YIMeASa. i 4.+1'. 

VI R t s 4e 44 44 lit A. ah .a k 

, f M i M ea UR yo 11. 1s Pi Pi 10 .t .F e:a.. 

Operates on the scan principle utilizing TTL 
logic. With repeat key, negative /positive going 
data valid strobe, latch outputs, shift and shift - 
lock capability. True /false ASCII outputs, 6 extra 
control keys. With all necessary parts, including 
TTL components. Does not include test jigs, op- 
tional features or case and hardware. See store 
sales persons for parts list. 
277 -117. Complete Pkg. Sale 49.95 

Reference Books 

l 

Digital ICs. 62 -1370 3.50 
Linear ICs. 62 -1372 3 50 
Linear Applications. 62 -1373 2.75 
Semiconductors. 276 -4001 1.99 1. 

Voltage Regulators. 62 -1371 2.25 
- 

Low -Profile 
DIP Sockets 

8 -Pin. 276 -1995. Reg. 2 for $.69 Sale 2/590 
14 -Pin. 276 -1999. Reg. 2 for $1.19 Sale 2/990 
16 -Pin. 276 -1998. Reg. 2 for $1.19 Sale 2/990 
28 -Pin. 276 -1997. Reg. $1.19 Each Sale 990 
48 -Pin. 276 -1996. Reg. $1.39 Each Sale 1.19 

WHY WAIT FOR MAIL DELIVERY? OVER 5000 LOCATIONS IN NINE COUNTRIES 

IN STOCK NOW AT OUR STORE NEAR YOU! Radie ac 
A TANDY COMPANY FORT WORTH, TEXAS 76107 
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Not a Cheap Clock 
Kit $17.45 
Includes everything except 
case. 2 -PC boards. 6 -.50" 
LED Displays. 5314 clock 
chip, transformer, all compo- 
nents and full instructions. 
Same clock kit with .80 "' 
displays $22351 

COSMAC 'ELF' 
RCA CMOS Microcomputer 
CDP1802E0 529.50 users Manual 7 -50 

Complete kit of parts to build 
the ' ELF" including CDP1802 
and users manual as listed in 
August '76 Pop. Elect. minus 
power supply and board. $92 

Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC's and 
other components at factory prices. 

INTEGRATED CIRCUITS C04044 2.00 BTU9 1.25 
L04019 .62 BTIO 4.50 

7415TT1 74L505 .34 1M339N 1.55 N4733k 25 001050 .55 8120 5.50 
)SOON 17 74L5084 28 1M3405.5 I.60 4473Ak .25 C04066 .85 TR 3.10 
>4024 .17 )aLS10N .28 LM340T-5 1.50 447364 25 501065 .25 812J 3.50 
7101X 19 ]415204 .28 LM3405-8 1.70 517381 25 504069 .40 BT25 3.20 
71054 22 742528N I 1.14340,12 1.70 447394 .25 C04071 40 8726 275 

74104 17 7,1.5304 28 LM310T.05 1.70 1147120. 25 501072 .40 8125 2)5 
74144 .63 7115384 19 LM358N 240 1147440 .25 C04073 .40 6797 245 
74204 .17 741.5744 46 0M377 1.50 517464 25 CD4075 .40 8198 245 
74304 20 7415150 .65 011379 500 7494 25 004076 175 
7436N 25 7405904 110 21131800 CO 114751A 25 C5/578 .40 
74404 17 71159311 1. 0 2517035 40 447524 25 504081 40 
74424 78 74059511 .1 89 2M709H 20 417644 25 CD4082 .45 
7117N 00 71510a St LMßJN 43901 25 004508 1.25 
714811 78 741.51124 52 LM7334 .89 43906 .25 554510 200 21122 )4504 ) 4151320 t 5 LM74155 35 A M 0 00MVERSER C04511 2.20 25t38 71T3X M 71LSt5511 50 1M741X 25 8>15CN t6.00 CO4515 100 

21L02-1 
]474M 32 74151814 205 LM1303N .82 L0130 13.75 001520 2,90 MMSC58 19 14LSnIN .SS OMISOS .00 C0452] d.]5 

70 71L5258M 220 LM2902 .50 CS 501528 .50 
MM50fi0 

99 74M TR LMJ900N .55 C0340m Falr. .50 0045133 4.50 MM5260 

t15 7e500 29 LM39080 .e9 co.., .25 C04585 3.10 
MM5320 

15 ] Saf 29 MCIISBV .59 
C0a0p2 .25 7040192 3.00 

MM5330 

.IS 71501 30 NE5102 3.90 LD1156 1.95 74C00 28 CLOCKS 

.49 7atp 00 NE550N .65 
C0400T .t5 74C01 .33 

MM5309 

_ 74574 66 NE555V .13 
C04008 1.50 7<010 .28 MMS311 360 

74407N .39 11ESSW 1.00 CD40IC .SJ )'C11 2.10 MM5312 d15 
74121N .39 M5 ME565A 100 001011 25 7 

aY0 .28 
MM5313 

741234 .87 CA15B2 15 E566v 1.85 C01012 15 71W0 ..28 MM53t1 

74125N .15 r.A]059 3.15 NE567V 1.25 154417 ]I018 3.95 
MMát15 

741320 1.25 LM301A9 35 78L05 
00 CD1010 125 

]15)4 75 
MM531fi 

106 2 7,106w 00 

741500 .95 LMmaS 35 
7MÓ 

100 0b01é 1.50 71Ctfi0 30p MM5369 
74451N .i5 11M3 89 51510N 39 CD1017 ,00 715192 3w 116453710 

7I1510 10 .M]094 95 ]SaStCN 39 CMO2a 135 71C231 275 MMSM1 
74157N .95 LMJ115 90 ]5491011 50 Mont 120 74C905 300 u8i. 
)a1)4N 1.19 1M1,8 t $5 75192CN 55 15= .25 740906 .50 

74i93Ñ LM32345 695 
75ap54 m cwm 

_Ó 715925 10.50 

702854 
S 00 LM30t4.111 35 8OREhS MIME 

29M1 .fi5 OM3Mn.15135 
1X101502 08 

C04027 
1M320T5 16p C04029 

74L3®TTL 183201.8 ,MI 141003 08 004030 
74.5001 .28 L113tOT.12 1.60 IN1151 .08 UMW 
74LSO42N 2a 

LM520115 1 60 IN4006 08 
004042 

M324N 0 504047 

211105/MEMORY 
RAM 
4.50 

2102 -1 180 
21578 800 

7175X 
71834 

74894 
i4904 
)4928 
74930 

7.90 
10.00 

2.50 
2.20 
3.20 

90 

5.95 
9.75 

3.90 

VOLUME SPECIALS 

3.85 
710926 10.50 

5 
592] 12.00 

70 INTERFACE 

2 5085 .75 
135 8096 75 

t60 80m 75 

200 8096 5 

360 
3.90 

4.00 
S15 

290 
5.50 B 15 

.48/P7 10.M 10. IB 11 28 3 
5.813 16 20 36 .58 0ART7«50 
3.90 18 .27 40 .61 AYSt013 6.20 

.9p 22 .35 3311 8.50 
16.50 

MM53101 3.00 
0S002601 175 
05155601 375 
MM53104 175 
MISCELLANEOUS 
12 

ans omera 125 

F.O. Box 4430C Santa Clara, CA 95054 
(408) 988-1640 

01' 
ELECTRONICS 

Seem 3013 14.50 LEGS 

IC Test Clip 110 
Red 74, 
Green 7018 

B1sk .5150 i3 OMnpe 7016 

CLOGS MODULES 
Yellow 

Complete UM 4584e mines jom5o Green 
trusts rmer and switches. Jumbo Yellow 

1024348. 4, 050 
5 Jumbo 0ran0e 

100P37E.80" 11.9 Oscillator S 

10202514040I007 ,25 
0li45e 1E0 57000500 

MAIOSSE .70^ 10 :95 
4PH red, amber. 0274 Transformer 3.25 

g9rce yellow. mIber. 
44144. 7 Mnt4elestp- Swlhnn 

leo04345, 
t1rp8. "" '"55" .50 

M50nal MM'd65 On 011 an 10001: 1.35 
0340 751 7] 50 On nox on lo0pk 1 15 
OM58fa Et )5 10 px Exodes 
axa pn1r. sl m 5oc15`rs zut 

RESISTORS 

' 
n 

10 per type 05 
25 pel type .01 

-00 pee type 025 
.15 1000 per woe 02 
20 CRYSTALS 
20 1 MHz 4.50 6.5536 MHz 4.50 

10 2 MHz 4.59 1.8432 MHz 4,50 
20 4 MHz 4.25 2.097152 MHz 7.75 

25 5 MM 4.25 24576 MHz 7.50 

IC SOCKETS Unloonol 

SONN TM Low Rolle Counter BpM a 
M 11 N ' PIN lur Oper*:$ .3018 VM 01 

0 5 MHz ryes- .125'íE0 

MICROPROCESSOR MOM 
8080 with data 19.00 1702A 

8280000 dala 23.50 482523 
8212 1.50 5825123 
8224 81 X827128 

0 5 7110 4 0 5 /9 50 470829 
00711020 3500 048577 

Car Clock Kit $28.50 
.4" LED's. crystal time base, 
beautifu dark gray case. Com- 
plete W'th mounting bracket 
and full instructions. 

Stopwatch Kit $26.95 
Full six digits. Times std., split 
and Taylor 7205 chip, all comp. 
minus case with full instruct. 

60 Hz Crystal Time 
Base Kit $4.75 
Converts digital clocks from 
AC line frequency to crystal time 
base. Outstanding accuracy. 
Kit includes: PC board, 
MM5369, crystal, resistors, 
capacitors and trmmer. 

1977 IC Update 
Master Manual 
Brand new. Complete IC data 

selector from all manufacturers. 
17,000 cross references. $30 
with update service thru 1977. 
Domestic postage add $2.00, 
Foreign $6.00. 

Frequency Counter Kit 
Covers audio, ultrasonic and 
low amateur band 10 Hz to 2.5 
MHztyp. Dual channel highsen- 
sitivity ±25 millivolts. Crystal 
controlled clock. Can be pre - 
scaled for higher frequency. 
6 -:50" digits. Full instructions. 
Less power supply. $40.00 

11.50 
3.25 
4.00 
1.85 

85 

210 

2.90 

150 
4.50 

20 MXZ 3.90 5,185 
3.90 5.7143 MHz 4.50 

MHz 4.50 
32 MHz 
32788 Hz 1.50 18432 MHO 4.50 
3.1795 MID 1.50 22.1184 MHz 4.50 
DISPLAY LEN 
MANI CA 270 2.90 
MA40 CC - 25 39 
4448010 0440 CC .500 3.50 
MÁ472 CO .300 1.50 

5474 CC .300 ISO 
05704 CC .300 115 
OLIO] CO .150 1.50 
0lß7 CA 500 255 
05707 CA 800 225 
F40359 CC .357 .95 
FND503 CC .500 1.20 
FN0510 CA .500 120 

M4ii89°7 :iä m 
5 5i44N 14 pin dltoyY 2.50 
NSN33M 3 dlplt B pin 39 
7580 daiMt p5nloxlls 25 
501327340 HM e.75 
OS GAME CHIPS 
M3151100 6 541044 C514 51195 
M11153101 Clpk Orner 3.75 
5141889 Ma0uMl0r 100 
GI A4385001 24.50 

utyuat [rnnperamrc 
Meter Kit 
Indoor and outdoor. Automati- 
cally switches back and forth. 
Beautiful. 50" LED readouts. No- 
thing like it available. Needs no 
additional parts for complete, full 
operation. Will measure -100° to 
+200°F, air or liquid. Very accu- 
rate. Compl. instruct. $39.95 

TERMS 55.00 min. order U.S. Funds. Calif residents add 6% tax. FREE: Send for your copy of our 1977 

BankAmericard and Master Charge accepted. OUEST CATALOG. Include 134 stamp. 

CIRCLE NO. 44 ON FREE INFORMATION CARO 

BURGLAR ALARMS 

DIALING UNIT automatically calls police. $29.95. Free 

security equipment catalog. S &S Systems, 5619 -C St. 

John, Kansas City, MO 64123. (816) 483 -4612. 

Billions of dollars lost annually due 

to lack of protective warning alarms. 

FREE CATALOG Shows you how to 
protect your home, business 

T1R and person. Wholesale 
:4845 prices. Do- it- yourself. Free 
r , 1x:2,1519 

engineering service. 

Box 82209 Dept. PE Lincoln, Ne. 68501 

EMPLOYMENT OPPORTUNITIES 

ELECTRONICS /AVIONICS EMPLOYMENT OPPORTUN- 
ITIES. Report on jobs now open. Details FREE. Aviation 

Employment Information Service, Box 240E, Northport. 
New York 11768. 

OVERSEAS JOBS - NOW HIRING! High Pay! All Occupa- 
tions. Transportation. Computerized Reports - $2.00. 

TRANSWORLD, International Airport. 90802 -N. Los 
Angeles. Calif. 90009. 

AUSTRALIA - NEW ZEALAND, WANT YOU!!! 50,000 

Jobs! Transportation! Latest information. $2.00. AUSTCO, 

Box 8489 -N, Long Beach, Calif. 90808. 

SENIOR TECHNICIAN WANTED. Should be familiar with 

high quality stereo components. Salary commensurate 
with experience. For further information write: Box 202, 

POPULAR ELECTRONICS. Classified, 1 Park Ave., New 

York. M.Y. 10016. 

The SUPER COMPACT 
$13.95 Complete 

6 DIGIT LED MOBILE 
Clock Kit & Elapsed Timer 

.4" LED 

12 or 24 Hr. 

t ' 
Includes: All Parts, PC Board r?' 

, 

Power Supply & Case 

Colors: Black, Silver, or Gold 

Size: 4.75" x 1.8" x 1.4" 
Material: Extruded Alum. 

OPTION - Temperature Ind. Front Panel - $3.00 

.4" Digits 12 or 24 Hr. 
Quartz Crystal Controlled 

12 Volt DC or AC operation 

Protection from noise 
& High Impulses 
Display Blanking Capability 
Battery Back -Up Capability 

$27.95 Complete 
(less 9V battery) 

-__ - \ 
x a 

. 

Size: 4" x i/4 e 4's" 
Rugged High Impact ABS 
Recessed Front Switches 

OPTION - AC Adaptor $2.50 BIG -BRIGHT - .517 LED ALARM CLOCK 
6 DIGIT AC or DC or ELAPSED TIMER KIT 

$19.95 Complete 
\t5 THE BIG ONE Big Bar .\g "g p gain 

ß ,8" LED Alarm Clock Kit rice 

PC Board Drilled & Silk Screened (Includes Xtal Time Base Circuitry) 
5375 Nat. Clock Chip & Fairchild Displays 
Includes EVERY part required for clock and all options except Cabinet and Crystal Time 

Base components. If desired, see below. 
Brightness Control 24 Hr. Alarm w /snooze 
Freeze feat. on every mode 0 -60 Min. Elapsed Timer 
Field Tested over I Yr. 12 Hr., 60 Hz oper. 

Most Important - Complete Instructions, schematics Pictorials. layouts - everything for 
trouble free assembly. 
OPTION - XTAL Time Base Components - $2.95 when purchased w /clod 
Wooden Case - Walnut gr. incl. Filter $4.00 each 

Dimension - 6 5/16" W x 2 9/16" H x 3 7/16" D ('" Material) 
Plexiglass Case (Ch. - BI.. White, Blue, & Smoke) incl. Filter $3.00 each 

Dimensions - 5 13/16" W x 2 1/4" H x 5 3/8" C C," Material) 
Individual Filters - Red. Smoke, Blue, Amber and Green $.60 each 

:i.e.] 8 
1'1 1'III 11 11125 

$17.95 ea. 

Features: 

Includes: Hrs. & Min. Switch 
to Min. & Sec. on Command 

PC 

Fairchild 
Clock Chip. Switches 

12 Hr. - 24 Hr. Alarm 

10 Min. Snooze 
Fairchild .8" Display 

capacitors, xistors, resistors, capacitors, 
M Indicators /P Complete Instructions / Output 

HOBB -Y -TRON IX INC. 1 

Box 511. Edison, H.J. 08817 

Orders must incl. Ck. - No COD -s - Add $1.00 handling for orders under $25.00 
Outside Cont. USA add 5 °/o Postage - 10% Air Mail - N.J. resid. add 5% Tax 
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Popular Electronics 
APRIL 1977 

ADVERTISERS INDEX 

READER 
SERVICE NO. ADVERTISER PAGE NO. 

1 A P Products, Inc 69 
2 Ace Electronics Parts 116 

Acoustic Fiber Sound Systems, Inc 27 
3 Advanced Microcomputer Products 116 
4 American Surplus Trading 107 
6 Ancrona Corp 113 
7 Associated Electronics 68 

Audio Products, Inc 15 
8 Audio Technics U.S., Inc 65 
9 Avanti Research & Development, Inc 14 

10 B &F Enterprises 112 
11 B &K Precision, Dynascan Corporation 6 
12 Billboard Publications 26 
13 Browning Laboratories Incorporated 78 
14 Bullet Electronics 125 

16 

15 
17 Continental Specialties Corporation 45 
57 Control & Information Systems, Inc 95 
18 Crown 16 

19 Delta Products, Inc 76 
20 Digi -Key Corporation 87 
21 Digital Group, The 5 
64 Dynaco Inc 105 

22 E &L Instruments, Inc 31 
23 Edlie Electronics 120 
24 Edmund Scientific Co 108, 126 
25 Empire Scientific Co 24 
58 Extron Lifescreen Projection System 86 

27 GSE Technical Book Company 59 
26 Godbout Elecs., Bill 114 
63 Greenlee Tool Co 106 

60 Handic U.S.A. Inc 35 
5 Heath Company 70, 71, 72, 73 

28 Hobb -Y- Tronix Inc 124 

29 IMSAI Manufacturing Corporation 13 
30 Illinois Audio 106 
31 International Electronics Unlimited 122 

59 J S & A 1 

32 James Electronics 118, 119 
33 Johnson Company, E.F FOURTH COVER 

34 McIntosh Laboratory Inc 86 
35 Motorola 23 

NRI Schools 8 9, 10, 11 
National Technical Schools 80, 81, 82, 83 

36 New -Tone Electronics 117 
61 Newman Computer Exchange 96 

37 OK Machine & Tool Corporation 101 
38 Olson Electronics 112 
39 Optoelectronics 121 
62 Osborne & Associates 52 

40 P.M.S. Publishing Co 107 
41 PAIA Electronics 106 
42 Paratronics, Inc 68 
43 Poly Paks 111 

44 Quest Electronics 124 

45 Radio Shack 17 
46 Radio Shack 123 

47 S.D.Sales Co 115 
48 Scientific Research 7 

49 Sencore 103 
Sinclair Instruments Inc 36 

50 Solid State Sales 114 
51 Sonaguard 94 
52 Southwest Technical Products Corporation .. 2 
53 Stanton Magnetics THIRD COVER 

Surplus Center 125 

54 Tab Books 107 
57 Turner 25 

58 Ungar 67 

59 Vector Electronic Company 33 

60 Welle- Xcelite Electronics Division 56 

CLASSIFIED ADVERTISING 
108, 112, 114, 116, 120, 122, 124, 125 

CB Radio Repair Course, Inc 26 
CREI Capitol Radio Engineering 

Institute 90, 91, 92, 93 
Cleveland Institute of 

Electronics, Inc 18, 19, 20, 21 
Cobra, Product of Dynascan SECOND COVER 

APRIL 1977 

INVENTIONS WANTED 

INVENTORS: Manufacturers Need New Products. Free 
"Recommended Procedure," by a creative fee -based 
invention service company. Washington Inventors Service. 
422 -T Washington Building, Washington, D. C. 20005. 

RECOGNITION... FINANCLAL 
REWARD...OR CREDIT 

FOR "INVENTING IT FIRST" MAY BE YOURS! 
If you have an idea for a new product, or a way 

to make an old product better, contact us, "the 
idea people" We'll develop your idea, introduce it to 
industry, negotiate for cash sale or royalty licensing. 

Write now without cost or obligation for free 
information. Fees are charged only for contracted 
services. So send for your FREE "Inventor's Kit." It 
has important Marketing Information, a special 
"Invention Record Form" and a Directory of 500 
Corporations Seeking New Products. 

aei 

thé um: 
idea ' Ill 
people 

I Name 

Address 

RAYMOND LEE ORGANIZATION 
230 Park Avenue North,NewYork,NY 10017 

At no cost or obligation, please rush my 
FREE "Inventor's Kit No. A -112 ". 

Please Print 

City State Z:e B)MEN MIIM 

PERSONALS 

MAKE FRIENDS WORLDWIDE through international 
correspondence. Illustrated brochure free. Hermes -Verlag, 
Box 110660/2, D -1000 Berlin 11, Germany. 

WARTS. Vergo® Cream is painless, safe, easy, gentle. Buy 
Vergo® at better pharmacies. 

JEWELRY CATALOG/25% discount. Kit. Send $1.00, de- 
duct 1st order. K &S Sales, Box 8212, Spokane, WA 99203. 

RUBBER STAMPS 

RUBBER STAMPS, BUSINESS CARDS. Many new prod- 
ucts. Catalog. Jackson's. Dept. K, Brownsville Rd., Mt. 
Vernon, Ill. 62864. 

BOOKS AND MAGAZINES 

FREE book prophet Elijah coming before Christ. Wonderful 
bible evidence. Megiddo Mission, Dept. 64, 481 Thurston 
Rd., Rochester, N.Y. 14619. 
THE AUDIO AMATEUR -A quarterly publication for the 
serious audio constructor. Free prospectus. The Audio 
Amateur, Box 176Z, Peterborough, N.H. 03458. 

RENTAL INCOME Still the most reliable. A stamped self - 
addressed envelope brings the necessary details. Railco 
Enterprises, Dept. PE- POC -4, P.O. Box 39607 -A, Los 
Angeles, CA 90039. 

RADIO ASTRONOMY -The Radio Observer magazine. 
Sample $1.00. The Peterson Press, 657PM Circle Drive, 
Santa Barbara, CA 93108. 

HYPNOTISM 

SLEEP learning. Hypnotic method. 92% effective. 
Details free. ASR Foundation, Box 23429EG, Fort 
Lauderdale, Florida 33307. 
FREE Hypnotism. Self- Hypnosis. Sleep Learning Catalog! 
Drawer H400, Ruidoso, New Mexico 88345. 

AMAZING self- hypnosis record releases fantastic mental 
power. Instant results! Free trial. Write: Forum (AA4), 333 
North Michigan, Chicago 60601. 

MISCELLANEOUS 

WINEMAKERS: Free illustrated catalog yeasts, equipment. 
Semplex, Box 12276P, Minneapolis, Minn. 55412. 

CORVAIR PARTS -aver 2200 different items stocked: 
Catalog $2.25. Clark's Corvair Parts, Shelburne, Mass. 
01370. (413) 625 -9092. 

` BILLET ELECÏIONICS 
!214;x23.3230 DALa AS TO 75219 

19942 P 

ULTRASONIC SENOER- RECEIVER NIT 
A special by on a high quality ultrasonic transducer allows us to offer 
this kit at a super price - but hurry, quantities are limited! you can 
build intrusion alarms, motion detectors, remote controls, echo ranging 
or liquid level measurement equipment. We supply the basic transmitter 
and receiver 

t 

elec including a drilled and plated PC board. The units 
work at 23KHZwith 

electronics 
range of 20 ft. and can be positioned opposite 

each other or side -by -side and bounced on a solid surface. The output 
will sink up to 300ma to drive a relay, alarm circuit, etc. 
ORDER US -01 $19.95 

AUTOMATIC TIME -OUT CIRCUIT for ultra- 
sonic or mechanical switch alarms. Provides a 

five second entry delay. Sounds alarm for one 
minute, then rearms itself. Requires 6- 15VDC. 

$3.95 

BULLET SUPER STAR PS .O1A 
Our first power supply kit was introduced al- 
most two years ago and is still the most popular. 
A compact, well regulated triple output power 
supply. Gives +5VDC @ 1.5A and +15 @ 150 
MA and -15 @ 150MA. The PS -01A uses the 
superior 79L series of three terminal regulators. 
Complete with P.C.Board, all components, 
heatsinks and quality tranformer. $14.95 
PS -01B: Same as above but with ±12 output 
instead of ±15. 

MINI GRANDFATHER CLOCK KIT 39.95 

.4 DIGIT LED READOUT SIMULATED SWINGING PENDULUM USES LED's 

TICK -TOCK SOUND MATCHES PENDULUM SWING ELECTRONIC TONE 

CHIMES THE HOUR, (ie: 3 TIMES FOR 3 O'CLOCK ! QUALITY COMPO 

RENTS E. P.C. BOARDS TRANSFORMER INCLUDED FOR US VAC CASE 

IS NOT INCLUDED SPEAKER SUPPLIED - ALL CMOS IC CONSTRUCTION 

READOUT CHARACTER HEIGHT -112" 2 P.C. BOARDS-4.5 "W 1 6.511 

BUILD A COMPLETE CDI IGNITION KIT AT A FRACTION 
OF THE COST OF OTHER UNITS. A special buy allows us to 
sell the complete kit at this low price! Up to 40,000 volts front 
your present ignition without changing the coil. Simple 
connections. 
INCLUDES: Special toroid transformer 

Complete instructions 
Drilled and Plated boar 

5 All resistors and caps 
All semiconductors 

(Does not include heatsink or case.) For 12V negative ground 

WARBLE 141-ARM Kit 10 WATTS p 
Moored. Perfect r immix. m. "'rot 

noise 
tots 

m1e for supper! complete with Board. Leu ,oeak% "or'swltM. R u,ra a to 
1 52.50 

p 

We accept BankAmn. 
OR M 

COD r, Foreign 
n ; ót cars sera Master Charge. 

oHOÉRS VñÖEn ata.oá ñoo't.c , , ._irvG Phone Order,. COD 

CIRCLE NO. 14 ON FREE INFORMATION CARD 

U.S. GOV'T ELECTRONIC SURPLUS 

Nationally Known World Famous SURPLUS CENTER offers 
finest, mane expensive, Government Surplus electronic units and 
components at a fraction of their original ocquisition cost. 

_..-;_=wow AUTOMATIC BATT. CHARGER 
( ITEM #11 -018 I - - Charges 12 -volt 

batteries at 2- ampere rote. Turns off 
when battery reaches full charge, turns on 

when battery is low, automatically. Can 

be mounted permanently in engine $12.95 ( 31/2 lbs. I compartment. 51/2" x 3%" x 21/4". 

SNAP -AROUND VOLT -AMMETER 
h 

(ITEM #21 -1028 I - -r.Soug clomp !i 
type AC ammeter- voltmeter. Snail enough to carry 
in shirt pocket. Will measure 0 to 50- amperes, 0 

to 250- volts. Famished with test leads. Overoll 
size 4-1/2" x 2 -3/4" x 1". ( 1 M. I List $33.00 $22.95 

q STANDARD DIAL TELEPHONE 

\_ ( ITEM #715 I - - Some os used on commer- 
L i ciol systems in U.S.A. Use as extension to private I\_ system. Connect several together for local 

intercom system. Instructions furnished. 
$8.79 Original Cost 524.50 ( 9 lbs. I 

RUNNING TIME METER - 
( ITEM #2188 ) - Record number of operating Will., 

hours of electric lights, electrical devices such as 
refrigerators, furnaces, etc. Records total hours, 
tenths and hundredths to 9,999.99 hours. For Cost 529.00 
115- volts, 60- cycles. 41/4" x 3" o 2'',". ( 2 lbs. ) $4.39 

SPECIAL SALE - ,r -,.'- 
Correspondence ', 

- . 'l ' : ¡r' 
Course In /'- r 

ELECTRICAL Prepaid in U.S.A. $11.79 1Iii 
ENGINEERING Outside U.S.A. $12.79 

( ITEM #9 -181 I - - Technical training of low cost! Lincoln 
Engineering School suspended Correspondence Course because of 
rising costs. Limited number of Electrical Engineering Courses are 
available without exams and grading services. Consists of fifteen 
lesson books, each with associated exams and standard answers. 
Book showing how to build prize- winning Home Experimental 
Laboratory Bench included at no extra cost. 

ALL ITEMS SNIPPED F.O.B. LINCOLN, NEBR. 

Order Direct From Ad - - Send For FREE Catalog 

A SURPLUS CENTER 
DEPT. PE 047 LINCOLN, NEBR. 68501 
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AMAZING & H 

SCIENCE 
ALTERNAT 

SPACE AGE 

RD -TO -FIND 
BUYS! 

E ENERGY 
HOBBIES 

SUPER POWER FOR ANY AM RADIO 
antenna assist has pulled in 
stations up to 1000 miles' off! 
No wires, clips, grounding. Solid 
state-no elec., batts., tubes. 
No. 72,095AV $19.95 Ppd. 
ULTRA SELECT -A -TENNA 
!OVER 1000 MILES) 
No. 72,147 AV $24.95 
SUBJ. TO LOCAL COND. 

SAVE 50%! 8 x 20 MONOCULAR 
Top quality Spy Scope, a $30 
value, now $14.95! Special pur- 
chase saves you 50 %. 100% 
coated optics; 393 ft. field of 
view. Only 2 oz.- stores in 
pocket, purse, glove box. 

No.1568AV .. $14.95 Ppd. 

SAVE 50%- DE__LU_XE AM /FIM WALL RADIO 
Surplus Philco -Ford radio chas- 
sis (141/4)(13 13 /tex31 /x ") mounts 
anywhere. 11 transist., AM/FM 
hi -sens. tuner, AFC, 23/4" dia. 
speaker. Orig. cost $30 ea. in 
3,000 quant. Retail over $40. 

No. 72,275AV (hfEW BEADY TO PLAY!) $19.95 Ppd. 
SAVE $6 MORE! BUY 3 OR MORE @ $.17.95 Ppd. 

NASA -CHOSEN FOR APOLLO /SOYUZ 
The Astronauts used this super 
20X60 binocular (modified) to 
view Earth! Big 60 mm objective 
lenses; 173 -ft. field of view at 
10(10 yds. Relative brightness, 
9.0. Fully coated optics, more! 

No. 1556AV (91/4x81h"; 47.5 oz) $99.95 Ppd. 

SOLAR ENERGY CUBE 
Demonstration of sunlight con- 
verting to kinetic energy! Clear 
plastic cube in sun with its 3 

silicon solar cells powers motor 
to whirl the propeller. Actually 
produces I.5v DC. 825 ma. 

No. 42,287AV (4x4x4 ) $23.95 Ppd. 

LOW COST PORT. INFRA -RED EYE 

4 
Self -coot. scope (90 fife vision) 
has 6032 IR converter tube, 

V3.5 3.5 telephoto lens, adjust. 

triplet eyepiece. 1.60 Not avail. 
to Cal. res. except spec. au- 

No. 1683AV (6,12v DC) $299.95 Ppd. 
No. 1685AV (SUPER 2.5X BINOC )$329.95 Ppd. 

PRO ELECTRONIC SOUND CATCHER 
Parabolic mike w/ 183/x" trans- 
parent reflecting shield & 2 

I.C.'s in amplifier magnifies 
signals 100X over omni- direction 
mikes. Catch sounds never bef. 
heard; highest signal to noise 
ratio Doss. 51/2 lb. 

No. 1649AV (REO. 2 9V BATT.) $299.00 Ppd. 

15% EFFICIENT SOLAR CELL! 
Largest, most powerful ever for 
terrestrial use, to build solar 
panels where max. power per 
unit area is req. Output up to 
12w per sq. ft. Produces .8A @ 
.45 v; .38w output. 2" x 2" sq. 
20Z. 
No. 42,514AV.$39.95 Ppd. 

MEASURE WIND SPEED ANYWHERE 
Hold handy (16 oz.!) low cost 
Anemometer into the wind, 
quickly read wind speed on its 
big dial -from 5 to 70mph. Acc. 
to x3% of full scale (2.1 mph); 
no butts., adjustments, recali- 
bratidn reg.!(71" HIGH) 
No. 42,428ÁV..$19.95 Ppd. 

QUALITY DETECTOR UNDER $40 
Our fully transistorized BFO unit 
can locate a quarter at 18 ". 

Powerful 6 trans.- oscillator- 
amplifier circuit. Comp. to 
others priced 50% more! Alumi- 
num, just 2 lb. 
No. 80,222 AV $39.95 Ppd. 

126 

THERE IS NO OTHER TELESCOPE LIKE IT 

THE NEW EDMUND 41/4; f/4 
NEWTONIAN WIDE FIELD 
REFLECTOR TELESCOPE 

Patent 
Pending 

Clear, bright, spectacular wide angle views of 
stars, moon, comets ... easy to use ... portable! 

IN SECONDS YOU'RE SCANNING THE ASTOUNDING UNIVERSE, able to 
see and study the breath -taking cosmos as perhaps you never have before 

awesome vastness, unbelievable orderliness. stark silent beauty. All the 
fascinating heavenly mysteries are yours to enter and explore This new 

reflector telescope makes it easy for everyone to span a thousand light-years to 
space -age enjoyment of the heavens and outdoors. No complicated set up, Just 

Insert the eyepiece. focus. and its big 31/2 held of view gives you more stars in a 
single view than any other type of telescope aright. crisp. finely resolved images 

to capture your mteres1 and imagination its probably the easiest to use telescope 
ever over your shoulder, In your lap, on a tripod. Or Just rotate the spherical base 
on its own mount for use on a table. car hood. Take it anywhere (only 17 ". 101b.). 
Top quality optical system. 414 ". V4 parabolic primary mirror (4e wave. 17" F.L.): 
prealigned '-e wave diagonal on a coated optical window seals optics from moisture 
and dust, 28mm Kellner eyepiece (gives 15X. higher without other eyepiece or 
Barlow) Fast focusing (25' to infinity). Bright Soharfaman red (doesn't impair night 
vision). ad) carrying strap. A first. scope 'must 
an Ideal second scope' 95 

There is no other telescope like h. NO. 2001AV $149 PpA. 

The Edmund BIOSONE II 
turns brainwaves into an audible or visual signal. $149.95 

KNOW YOUR ALPHA FROM YOUR THETA! 
For greater relaxation, concentration ... 
monitor your alpha /theta brainwaves. 

Features Normally Found Only In Units Selling For 
More Than $200.00 -And 3 Feedback Modes. 

The portable, professional quality Edmund Biosone III boasts 3 feedback 
modes -LED FM tone, threshold tone; a test mode to check overall 
system of operation. Easy to use, this beautiful 4- pound, simulated 
walnut unit (912 x 5s8 x 41/4 ") can be operated at home. in office or clinic. It 
gives you outputs to allow further monitoring of logic signal, raw EEG, 
filter output, meter, and FM. Total brainwave monitoring capability, incl. 
filter select feedback, with wide range calibration sensitivity control 
(5 -100 microvolts). Completely safe. the Edmund Biosone Il is similar to 
an electroencephalograph (EEG). enabling you to identify the electro- 
chemical activity that exists at all times in the human brain. In addition to 
letting you know when you're most relaxed. Biosone II is a great 
conversation piece. Included at its low price are a set of electrodes, an 
earphone jack for private use. Uses latest advances in linear circuitry, 
runs on two 9v transistor batteries (not included). 
STOCK NO. 1668AV Just 0149.95 ppd. 
LOW COST STARTERS' UNIT, No. 71,809AV $59.95 ppd. 

"SEE" MUSIC IN 
, : ) J1 / 

ASSEMBLED $ 
1 

Q 50 
NO. 42,309AV v Ppd. 

PULSATING COLOR 
The Edmund $18 50 
3- Channel Color Organ I 
COMPLETELY ASSEMBLED! LESS THAN 
HALF THE PRICE OF OTHER MODELS! 

Create your own audio "light show ", add a new 
dimension to your music listening pleasure with 
the bargain -priced Edmund 3- Channel Sound To 

Light Control. Lets you modulate 3 independènt strings of 
colored lamps with the intensity of your music. They flash and 
vary in brightness related to the music's rhythm, pitch and 
volume -a pulsating light performance to music! You get 

UNASSEMBLED, IN KIT FORM 
volume and frequency sensitivity to a peak rating of 300 watts 
per channel. Just plug in your favorite colored flood or spot - 

1595 light, and turn on! Great price, too. This high quality, fully 
No. 42,336AV ONLY Ppd. assembled unit in metal housing, with 3 individually controlled 

circuits, is priced at less than half that of others. Complete 
instructions are included with this terrific value. 

4000 UNUSUAL BARGAINS 

FOR HOBBYISTS, 

SCHOOLS, INDUSTRY 

EDMUND SCIENTIFIC CO. 
300 Edscorp Bldg., Barrington, N.J. 08007 (609) 547 -3488 

America's Greatest Science Optics Hobby Center 

I 

COMPLETE AND MAIL COUPON NOW 
EDMUND SCIENTIFIC CO. 300 Edscorp Bldg., Barrington, N. 1. 08007 

o.<ts Send me the fo lowing: 
Stock No. Quantity i,MERKI1rJ 

BINNAMEAIWO RE55 

-SEND FREE 

164 PG. CATALOG " AV" 
Charge my 7. American Exp. 

BankAmericard Master Chg 

Interbank No. 

Card No 

Expiration Date 

30 -DAY MONEY -BACK GUAR- 
ANTEE. You must be satis- 

fied or return any purchase 
I In 30 days for full refund. 

Price Ea. I 

I 

1.00 

I 
City, State, Zip 

Add handling change $ 
Enclosed is -check, _M 0 in amount of 

Signature 

Address 

411== NM= eMM =MI s 
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No matter how young or old the recording, 
the Institute of the American Musical, Inc. 

relies on Stanton for playback. 

Miles Kreuger, shows a portion of the extensive collection to a scholar. 

Mr. Kreuger and Mr. Albert Husted, Vice President, 
show visitors how a Stanton 681 is installed 
on an original Edison Standarc phonograph. 

Close -up of the Stanton 681 with 
special stylus in position on the original 

Edison Standard phonograph. 

Speaking of problems, how would you like to be faced with the 
need to accurately reproduce the sourd from Edison Diamond 
Discs, Pathés and Aeolian -Vocalions? That's just what the Institute 
is faced with - and that's precisely why they turned to Stanton 
cartridges. 

The Institute collection consists of approximately 35,000 record- 
ings, from just about every American theatre or film musical since 
the Berliners of the 1890's through to the latest stereo and 
quadraphonic recordings. The collection (not counting hundreds 
of cylinders) is roughly evenly divided between 78's and 33 rpm's. 
They have original, historic machines to play these accurately, but 
the arms are heavy and the old styli insensitive and somewhat 
worn. Furthermore, the acoustic playback does not permit them to 
filter the surface noise or tape these rare records. 

Miles Kreuger, President of the Institute, discussed his problem 
with other famed and experienced archivists. They all agreed that 
the Stanton calibrated 681 Series was the answer. Naturally, it is 
the 681 Triple -E for critical listening and taping with more recent 
discs; the special 681 stylus for LP's; and, for the old ones, a 681 

CIRCLE NO. 53 ON 

Music scholar following the score of Show Boat 
while listening to original cast performances. 

cartridge, especially wired for vertical response (with a 1 mil stylus). 
Today, thanks to Stanton, the scholars, authors and researchers, 

who are dependent on the institute's materials to pursue their 
projects, can get perfect to adequate reproduction of any of the 
material in the collection. The Institute, which is crowded into small 
quarters, is open by appointment only to qualified people. For the 
future, it looks forward to the day when it will have the space in its 
own building to make its collection more readily available. 

The work of the Institute is important work 
Stanton is proud to be an integral part 

of it. 
Whether your usage involves archives, re- 

cording, broadcasting or home entertain- 
ment, your choice should be the choice of 
the professionals ...the Stanton 681 Triple -E. 

Write today for further information to: 
Stanton Magnetics, Terminal Drive, 
Plainview, N. Y. 11803. 

FREE INFORMATION CARD 
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Johnson CB is all new for 1977. 
Quietly efficient, 

beautifully uncomplicated. 
Our new 40- channel Messenger CB radios are a 

study in electronic elegance. With a clean uncluttered 
appearance; with engineering advances and features you 
can't get on any other CB. The quietest, most fully 
featured CB's Johnson has ever designed. The perfect 
blend of form and function. 

But that's what you d expect from a ccmpany 
that's been making CB radios longer than anyone else in 
the business. A company that designs and builds the 
most sophisticated, professional 2 -way radio equipment 
money can buy... the E. F. Johnson Company. 

And for 1977, Johnson delivers more quality, 
more features and more value per dollar than ever before. 
We deliver more because we design and build every 
Messenger CB right here in the U.S.A. We watch every 

operation. We control qual ty every step of the way. We 
operate every radio before we release it, then we back it 
up with a one year parts and labor warranty plus more 
than 1,000 Authorized Johnson CB Service Centers. 

We started fresh with our 40- channel lire. We 
devised a totally new frequency synthesis system: our 
exclusive X300C CM:S IC chip ... a single chip with a 
complete phase -lock -loop circuit for greater accuracy 
and reliability. 

Other Johnson quality features are: a completely 
redesigned receiver fcr quietes- operation ...our 
exclusive Tapered Automatic Noise Limiter (TANL), the 
only noise limitinc system n CB that adjusts itself for 
optimum clarity and quieter listening all the time ... our 
own voice tailored auclio circuitry to drop off unwanted 
frequencies... our unique electronic speech compression 
for maxmum trensn -it range. 

Johnson CB is quality CB. Quiet, efficient, 
beautifully functio -al 

VJOHNSON 
PERSOVAI CLNAA+tlNICATIONS 70.ISICN 
E F J_NNSOrJ COAPAAY CLErR I_AKf IOWA SOGI'S 

Johnson CB. Clearly the professional's choice. 
CIRCLE 40 33 ON FREE INFORMArIOR CAFO 
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