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Micromind is an incredibly flexible, 

complete and expandable, hardware/ 
software, general purpose computer 
system. You won't outgrow it. 

Hardware includes an 80 key, software - 
definable keyboard, I/O interface board, 
6500A -series microprocessor (powerful 
enough for advanced computing), a high - 
detail graphics and character display 
processor, power supply, rf modulator, 
and connections for up to 4 tape recorders 
plus TV or monitor. An interconnect bus 

permits 15 additional microprocessors, 
parallel processing and vastly increased 
computing power. 

System software-including ECD's own 
notsoBASIC high level language, on 
advanced error -correcting tape cassettes 
-provides a word processing editor, a 
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powerful assembler, a debugger, a file 
system, graphic routines, and peripheral 
handlers. We also include dynamic graphic 
games: Animated Spacewar and Life. 

ECD's standard Micromind µM-65 
supplies 8K bytes of memory. Additional 

32K byte expansion boards and a mapping 
option give Micromind expandable access 
to 64 Megabytes. Utilizing software - 
controlled I/O channel -3, Micromind's 
advanced encoding techniques loac data 
from ordinary tape recorders at :203 
bits per second. 

Micromind comes to you ready-tc-use, 
factoy assembled and fully tested. Among 
microcomputers, it has the largest memory 
capacity and the fastest storage. Yoi're 
looking at the work of the finest cisp ay 
processor on the market. You won't 'Ind a 

microcomputer with a more powerful CPU. 
You won't find a computer with a 

more flexible keyboard. You won't 
find anythñg tc 
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So, quit the kluce scene and key irto 
Micromind. You'll be a nain frame per- 
former. with all the comforts of home. 
We're not fooling...thisis the Wt'' µ 

ECD CORP. 
196 Broadway, Cambridge, Mass. 02739 
1617) 661-440C 

Name 

Address 

City/State Zip 

Fantastic! Check enclosed: $987.54. Shipping paid by ECD 

BankAmericard Master Charge Mass. Resident add 5%Sales Tax 

r # Expiration Date 
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ECD 
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LO Send me your brochure. 
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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! 

11 

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 stolen 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. 

I >"4 
NATIONAL Consumers Hero has been made 

\ J 
SALES possible by grants from the 
GROUP JS&A National Sales Group. 

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. RA. 

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. 

IJftINSUPERS 
ER« 

©Consumers Hero, Inc.,1977 
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Our CB antennas can improve your reception,too. 
Sylvania antennas pull in a lot more than CB 

messages. They pull.in customers who know 
value. And they pull in profits for dealers who 
know a good deal. 

With the Sylvania antenna line you have every- 
thing you need-from base station to base -loaded 
mobiles. Five different mounts give you the flexi- 
bility to meet your customer's requirements for 

any type of antenna installation. 
Ask your Sylvania distributor about how you 

can improve your reception. He'll give you the 
message loud and clear. 

Were helping you make it. 

GTE SYLVAN IA 



Radio -Electronics® 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 

Electronics publishers since 1908 APRIL 1977 Vol. 48 No. 4 

BUILD ONE 
OF THESE 

31 Build A 2650 Microcomputer (Cover Story) 
Part I. NMOS processor on a single PC board does 
some nifty things. by Jeff Roloff 

36 Experiments With IC Function Generator 
Part I. Practical circuits you can build using 
versatile XR-2206 IC. by R.M. Marston 

39 Build Teleswltch For Your Phone 
Add-on circuit turns on and off appliances when 
you ring your telephone. by Jules Gilder 

COMPUTERS 22 Komputer Korner 
How a microprocessor addresses an I/O device. 
by Peter Rony, David Larsen, and John Titus 

26 Scelbl Book Report 
8008/8080 programming manuals. 

CITIZENS 43 Phase -Lock -Loop Synthesizers 

BAND 
How they work in CB gear. by Robert F. Scott 

HI -Fl 
STEREO 

28 Equipment Report 
Heathkit AP -1640 power amplifier. 

46 Dynamic Range Enhancement 
Compression/Expansion for better hi-fi. by Len Feldman 

49 R -E Lab Tests Yamaha CT -800 
A tuner that rates excellent. by Len Feldman 

51 R -E Lab Tests Kenwood KR -7600 
80 -watt receiver. by Len Feldman 

TELEVISION 67 Multimeter Servicing 
Tips on selecting the right meter. by A.N.M. Kluljtmans 

70 Install A Tower 
How to get your antenna to where the signal is. 
by Jerry Schwartz 

77 Jack Darr's Service Clinic 
High -voltage hold down. 

79 Clinic Questions 
R -E's service editor solves technician problems. 

GENERAL 
ELECTRONICS 

4 Looking Ahead 
Tomorrow's news today. by David Lachenbruch 

58 IC Data Sheet-Reticon SAD -1024 
How to use the Reticon analog delay. 

DEPARTMENTS 98 Advertising Index 
12 Advertising Offices 
14 Letters 
96 Market Center 

6 New 8 Timely 
84 New Products 
91 Next Month 

99 Free Information Card 

ON THE COVER 
A 2650 -based microcomputer 
with impressive features. Built 
on a single PC board, the 
microcomputer contains RAM, 
ROM, video and cassette inter- 
face. Add a power supply, 
keyboard and video monitor 
for a complete working system. 
Get started in the microcom- 
puter revolution today. Con- 
struction details starts on page 
31 of this issue. 
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VERSATILE XR-2206 FUNCTION GENERATOR 
is put through its paces In practical circuits you 
can build. Story starts on page 36. 
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SELECTIVG THE RIGHT MULTIMETER for 
servicing is important. Tips start on page 67. 
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VTR: It could be that RCA's reticence about going full - 
speed -ahead on the videodisc has something to do with 
the success of the home video -cassette recorder in the 
United States. RCA insists-as it did in the days when it 
was developing its own VTR-that videocassette and 
videodisc are non-competitive. But RCA, along with 
Zenith and Magnavox (all three are videodisc 
proponents), all now concede that the success of 
Sony's Betamax so far in the United States has 
prompted them to take a new look at the potential of 
home VTR. Any American manufacturers that enter the 
videocassette market are expected to buy decks from 
Japan, at least initially, rather than introduce a new and 
incompatible system to the already chaotic market. 

How does this market stand today? Sony's Betamax 
dominates it. It was there first, and it works well. 
Demand is currently higher than supply, but Sony is 
increasing its production capacity to 250,000 recorders 
per year (to be divided between the Japanese and 
North American markets). In the U.S., Quasar is 
marketing the Great Time Machine-Matsushita's VX- 
2000-and Sanyo is selling V -Cord II, developed by its 
Japanese parent and Toshiba. Japan Victor Co.'s Viceo 
Home System (VHS), which is being pushed as a stop- 
Betamax machine, has now been embraced by giants 
Hitachi, Sharp, Mitsubishi, and even Matsushita (parent 
of both Quasar and Panasonic), which says it will make 
both VHS and VX-2000. But Sanyo and Toshiba 
indicate they'll probably go to Betamax if V -Cord II 

doesn't make it as a standard. To complicate the whole 
matter, Betamax appears to be not one system but 
two-the current Betamax, with one hour's playing time 
per cassette, and a new version which gets two hours 
out of the same cassette. So there are now five home 
VTR standards-Betamax I and presumably Betamax II, 
VHS, VX-2000 and V -Cord II. EIA-Japan is working 
valiantly to establish a single "standard," but with all 
Japanese electronics manufacturers as its members, it's 
faced with alienating more members than it pleases by 
picking a standard. So, as usual, the public is the 
guinea pig. 

Videodisc update: As this column has frequently 
warned, never make any plans on the videodisc. It's a 
moving target, and continues to be. The latest move 
toward a farther horizon is by RCA, whose president 
Edgar Griffiths recently said that if RCA makes 
videodiscs and players, they probably won't be 
introduced into the market until late 1978. And the if 
depends on 3 factors: (1) Increasing the playing time 
from the current 30 minutes per side. (2) Making 
certain that the player is susceptible to cost reduction. 
(3) Developing a program library that will create and 
sustain demand for players and discs. 

"Technical problems have been licked", said 
Griffiths. "We could introduce it now without any 
trouble." Playing time has been extended to 60 minutes 
per side in the labs-meaning that a full two-hour 
feature film could be recorded on a single disc. In the 
price area, the goal is to introduce the player at $500 
to $600, preferably $500, but to be prepared to cut the 

price to $400 as production revs up. Griffiths' statement 
of RCA's disc goals and conditions amounts to a one- 
year postponement of the introduction date. The RCA 
president correctly pointed out that the company 
"never said" it would introduce in late 1977, but many 

CA officials had informally indicated that was the 
target date. 

Officials of North American Philips say that "very 
limited marketing" of its optical videodisc system, under 
the brand name of its subsidiary Magnavox, is still 
scheduled for late this year, but they decline to 
estimate when the players and discs will be available 
nationwide. They also refuse to comment on whether 
they are working to increase the 30 -minute playing time 
of the disc or to develop a two-sided disc. Philips' and 
Magnavox's stated target price is $500 for the player. 

Worldwide pocket TV: Probably the first television set 
that will work almost anywhere in the world, and 
certainly the lightest -weight TV ever offered to the 
public, is the two-inch Microvision developed by 
Sinclair Radionics, a British calculator manufacturer, to 
be offered here for $300. The black -and -white set 
measures 6 by 4 by 11/2 inches and can fit in a large 
pocket, weighing only 26 ounces. It has three 
continuous -tuned bands (varactor tuning)-low VHF, 
high VHF and UHF, with a three -position standards 
switch covering American, European and British 
channels, and is designed to pick up stations all over 
the world except in some Eastern European countries. 
It can play four hours on four built-in AA NiCad 
rechargeable batteries. Most of its circuitry is on five 
bipolar IC's. 

The makers of CB's: What percentage of the 40 - 
channel CB models sold in America are made in the 
United States? You'd probably be surprised at the 
answer, which comes out to about five percent. An 
analysis of the first 297 40 -channel CB radios approved 
by the FCC, conducted by the industry newsletter 
Television Digest, found that only 16 models offered 
under six brand names were made in the U.S. The 
remainder came almost entirely from factories owned 
by Japanese companies-mostly in Japan, but some 
apparently in Taiwan and Korea. 

In terms of number of models, Cybernet of Japan is 
the leading producer, accounting for 61 models sold 
under 14 brands. Runner-up is Uniden, with 30 models 
under nine brandnames, followed by Funai Electric, 
making 13 models for nine marketers. On the basis of 
the FCC's list of approved models (which includes 
manufacturer as well as the brand name), the 
manufacturers that are building CB radios in the U.S. 
are E.F. Johnson (for itself and General Motors), 
Emergency Beacon, Hallicrafters, Motorola, Pathcom 
and Regency. 

Emerson TV again: Old brand names never die- 
they're just sold. The pioneer Emerson brand is 
appearing on a line of TV sets again, made in Korea. 

continued on page 93 



3 thin s that TV servicemen 
want mos in a Color Bar Generator 

PORTABILITY PERFORMANCE PRICE 

Caor_pattern 
GenereL 

OFF 

HON120NTAL 

THE NEW 
® MODEL 431 HAS THEM ALL 

model 431 

COLOR 

LINE 

DOT, 098HATCN 

POWEF OFF 

CHANNE, 

3 
7123.521 

Fits in the hand. Weighs 13 oz. 
28 Patterns. 13 Tests. 
Easy, Accurate Adjustment of 

Color and Black -and -White 
Sets. 

More Performance for the Price 
than Any Other Small Size Unit. 

One 9-V Battery Gives about 80 
Hours of Continuous Use. 

Digital IC Logic Countdown 
Chains. 

Crystal -Controlled Master 
Oscillator and Chroma 
Subcarrier Oscillator for 
Stability. 

3 VHF and 2 UHF Channel Outputs. 

GENERATES THESE MOST USEFUL PATTERNS PLUS MANY MORE ... 28 PATTERNS IN ALL 

Purity 

III 

3x3 Dots 

10 -Bar 3 -Bar Gated Rainbow 
Gated Rainbow R -Y, B -Y -(R-Y) 

a... 
3x3 Crosshatch Ungated Rainbow 

Single Dot Single Crosshatch 

ORDER FROM YOUR DISTRIBUTOR 

,%/11,".11/-; 
INSTRUMENTS THAT STAY ACCURATE I 

I 

Adjustable Chroma and RF 
Output. 

External Access Battery 
Compartment. 

MODEL 431 complete with 
battery, cable assembly and 
operator's manual ... $95.00 

Carrying case, 
catalog No. 00817 $7.50 

PERFORMS THESE TESTS: 
1. Purity (Whiteness) 
2. Static Convergence 
3. Gray Scale Tracking 
4. Dynamic Convergence 
5. Overscan Adjustments 
6. Horizontal Linearity 
7. Vertical Linearity 
8. Centering 
9. Pincushion 

10. Automatic Gain Control 
11. Automatic Frequency/Phase 

Control 
12. Color Sync Lock 
13. Color Killer Adjustment 

SIMPSON ELECTRIC COMPANY 
853 Dundee Avenue, Elgin, Illinois 60120 

(312) 697-2260 Cable: SIMELCO Telex: 72-2422 

IN CANADA: Bach -Simpson, Ltd., Ontario 
IN ENGLAND:.Bach-Simpson (U.K.) Limited, Wadebridge, Cornwall 
IN INDIA: Ruttonsha-Simpson Private, Ltd., Vikhroll, Bombay 
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new & ti ely 

New semiconductor crystal may 
have unique properties 

A monolayer crystal, a material not 
found in nature and never before pre- 
pared in the laboratory, has been synthe- 
sized by five Bell Labs scientists. The new 
material was assembled atomic -layer by 
atomic -layer by a crystal growing process 
called MBE (Molecular Beam Epitaxy). 

MBE is a method of crystal growing that 
permits precise control over a crystal's 
composition and dimensions. Several 
atomic or molecular beams of controlled 
intensities are aimed from a heated oven 
at a base material (substrate). To maintain 
a temperature at which'the atoms on the 
surface of the base' material are mobile 
enough to form á smooth layer, the 
substrate rests on a heated block. The 
whole process is carried on in an ultra- 
high vacuum. 

t- 
-- 

MAKERS OF THE MONOLAYER CRYSTAL. Left 
to right: Bell Labs scientists Albert Savage, 
Raymond Dingle, William Wiegmann, Arthur C. 
Gossard and Pierre M. Petroff study the devel- 
opment of their new semiconductor. 

To assemble the crystal with different 
materials, shutters turn off the beam from 
one oven or turn it on from another. 

The scientists started with a base of 
gallium arsenide-a semiconductor often 
used in making LED's, etc. On this, they 
laid down a one -atom -thick layer of 
gallium atoms, followed by layers of 
arsenic, aluminum, arsenic, then gallium 
atoms. Because of the similarity of their 
outer electron shells (equal valence), 
these materials will bond together in a 
single crystal much as if they were a 
single material. 

The sequence was repeated hundreds 
of times to produce a crystal resembling a 
thin, highly polished mirror. The electron 
microscope shows the crystal to have an 
alternating layered structure of atom -thin 
sheets of gallium arsenide and aluminum 
arsenide. 

No immediate applications are in view 
for the new material. (As was said of the 
laser in its early days, it is the answer to a 
problem that has not yet been found.) 

Because the monolayer crystal has new 
electronic and optical properties, it is 
likely that-like the laser-uses will be 
found for it. 

Glass -fiber optical waveguides 
are now in practical use 

Some 34,000 cable -TV viewers are now 
watching programs brought to them on a 
glass -fiber instead of a coaxial cable. 
These space-age viewers are in the area 
of Hastings, England. The pioneering 
company that introduced the glass line is 
Rediffusion, Ltd., a large concern that for 
some years has served more than a 
million subscribers on the more conven- 
tional metal lines. 

The optical cable, which has been in 
use since March, 1976, is 1.427 -kilom- 
eters long and contains two strands of 
hair -thin low -loss glass fiber, developed 
by Corning Glass Works, of Corning, NY, 
and inserted into the existing cable, with 
proper terminations. 

Magnetic bubble substrates 
produced almost defect -free 

Single -crystal gadolinium -gallium -gar- 
net has been produced in almost defect - 
free form, a Swiss gallium and phos- 
phorous producer claims. The nonmag- 
netic crystal material is used as a 
substrate for magnetic bubble memories. 

The producer, Alusuisse, states that 
almost defect -free boules weighing up to 
4 kilograms have been grown. 

GADOLINIUM GALLIUM GARNET single -crys- 
tal boule and wafer. 

The boule is drawn from a melt in an 
iridium crucible, and corrosion of the 
crucible ordinarily tends to cause iridium 
inclusions in the boule. Alusuisse states 

that controlling the temperature gradients 
minimizes corrosion. 

The full-grown boule is ground into 
cylindrical shape, and wafers, as seen in 
the photo, are cut from it. 

New X -Y keyboard design to cut 
costs in two 

A new low -profile keyboard developed 
by Texas Instruments promises to cut 
costs to high -volume users to roughly half 
present prices. Based on an X -Y matrix 
technology, the new keyboards will sell for 
4C per switch position in quantities of 
100,00 pieces. 

THE NEW LOW-COST X -Y KEYBOARD. Run- 
ning under the centers of the discs are "Y" 
wires. Each of the six other (X) wires is 
connected to one row of discs. A section of the 
lower row is titled to show the wires. 

Intended for TI's 1200 and 1250 calcula- 
tors, the new keyboard is now being 
offered to designers for a multitude of 
non -calculator applications-credit-card 
verifiers, telephone -data handling equip- 
ment, electronic games and other 
products with digital control. 

Key to the low cost is the elimination of 
individually assembled switches as well as 
an arrangement of wire interconnectors 
which avoids the need for high -cost 
circuit boards. Instead of individual snap - 
acting switches, TI has developed a tech- 
nique for manufacturing the disc switches 
in strips. Each switch in the strip functions 
independently. The carrying frame also 
functions as an electrical circuit element 
so that switches in any row (the X direc- 
tion) are electrically common. Individual 
wires laid under each switch column form 
the Y direction circuit element. The X 
wires are located between switch columns 
and are connected to the disc strips. In 
this way, all circuit elements emerge at the 
top of the keyboard, automatically forming 

continued on page 12 
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Complete your reference *- 
library with this Modern 
Dictionary of ELECTRONICS! 
This handy volume is a convenient 
way for you to keep abreast of all 
the latest happenings in the ever. 
changing field of electronics. 
Modern Dictionary of Electronics 
gives you clear, concise defini- 
tions of 18,500 terms commonly 
in use today in the fields of com- 
munications, microelectronics, 
fiberoptics, semiconductors, 
reliability, computers and 
medical electronics. 
It's yours for only $14.50 
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Guide to 
High Fidelity 
Here's a conve- 
nient guide to help 
you select a hi-fi 
system that not 
only meets your 
needs but fits your 
budget besides. If 
you ever plan to 
invest in any hi-fi 
equipment at all, 
this book is a 
must. 
Yours for a low 
$4.50 
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Modern Recording 
Techniques 
Now, whether you're 
a would -he recording 
artist or an experi- 
enced engineer, you 
can find out all about 
the techniques that 
are being used today 
in pop recording. 
Learn how to cut 
your own records, 
and how to use equip- 
ment and controls 
creatively. 
Just $9.95 

For more 
audio infor- 
mation ... 
Take one 
or more of 
these handy 
paperback 
guides. 

How To Build 
Speaker 
Enclosures 
Here's the book 
to use if you want 
to build enclo- 
sures that give you 
realistic sound 
reproduction. In- 
cludes directions 
for enclosures to 
fit any application 

. any price 
range. 
Yours for a low 
$4.50 

1 

detailed audio reference for 
the working technician ... the 
student ... the hi-fi buff! 

Here's a comprehensive volume espe- 
cially designed for the man or woman 

who has an understanding of electronics 
and an interest in audio technology. 

The Audio Cyclopedia is the most author- 
itative reference book ever published on 

this subject. It includes every phase of audio 
technology-plus the latest information on 

solid-state and integrated circuits. 
25 informative chapters ... 

convenient format so you find what 
you're looking for... quickly... easily! 

Each of the big, information -filled chapters 
covers in depth one of the major areas of audio 

electronics. You'll find anything you could 
want to know about everything-amplifiers, 

acoustics, meters, transformers, coils, transis- 
tors, diodes, filters ... plus much, much more! 

All information is presented in easy-to- 
understand,questionand-answer format. For 

"instant find," there's a unique index and refer- 
ence system so the 

information you 
need is always at 

your fingertips. 
Send for this com- 

plete reference - library today 

jt $3400 

107R1 

IRE I= I= 
MAIL TODAY FOR 15 -DAY FREE TRIAL 

YES - send me the book(s) checked below to exam- 
ine for 15 days free. If not completely satisfied, I may 
return my order and owe absolutely nothing. Other- 
wise, I will pay the amount on the invoice accompany- 
ing my book(s), including shipping and handling. 

Audio Cyclopedia (20675) $34.00 
Modern Dictionary of Electronics 

(20852) $14.50 
Modern Recording Techniques (21037) . $9.95 
Guide to High Fidelity (21154) $4.50 
How to Build Speaker Enclosures 

(20520) $4.50 

Name 
(PLEASE PRINT) 

Address 

City 

State Zip 

Save shipping and handling costs. Full payment enclosed. 
I Plus sales tax. if any.) 

1 
1 
1 
1 

D 

I MAIL TO: Howard W. Sams & Co., Inc., 4300 W. 62nd Street D 
I 

ndianapolis, 

Indiana 46206 EC2S J Indianapolis, 
to 
V 
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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 covers all 
types of two-way 
radio equipment 
(including CB), 
AM and FM 
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Transmission and Reception, 
Television Broadcasting, 
Microwave Systems, 
Radar Principles, 
Marine Electronics, 
Mobile Communica- 
tions, and Aircraft Electronics. 'l 
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 

Ix 

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 

- 
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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. 



NRI offers you five TV/Audio 
Servicing Courses 
NRI can train you at home to service TV 
equipment and audio systems. You can 

choose from 5 
courses, starting 
with a 48 -lesson 
basic course, up _ `; to a Master Color 

1 t TV/Audio Course, 
' complete with 

,"T---- 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. 
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"Trademark of CBS Inc. 
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NRI's complete computer electronics course 
gives you real digital training. 
Digital electronics is the career area of the future ... and the 
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 
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salesman will call. Do it today and get started 
that new career. 

APPROVED UNDER GI BILL 
if taken for career purposes Check box on card for details 
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5 McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue, 
Washington. D.C. 20016 
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an integral leadframe. The supporting 
board is a sheet of engineering grade 
structural thermoplastic. 

Personal -computer fair at National 
Computer Conference 

The National Computer Conference at 
Dallas, TX, June 13-16, stamping ground 
of the giants of the computer industry, will 
recognize individual computer owner - 
users with a Personal -Computing Pro- 
gram and Fair this year. Special space 
will be provided for exhibits of non- 
commercial personally or group -owned 
small computing hardware and software 
implementations, games and recreation, 
music and art, amateur radio, scientific, 
miscellaneous and general applications of 
the personal computer. 

A one -page description of any proposed 
entry will be the basis for the preliminary 
selection of exhibits. The description must 
be cleanly typed, double-spaced on one 
side of the paper, with the entrant's or 
group's name, address and telephone 
number on the page. Deadline for the Fair 
Entry description is March 15, 1977. One 
hundred entries will be selected and the 
entrants notified before April 15, 1977. 

The fair entry to be on display will 
usually be a working system. If the project 
does not lend itself to a working system 
(for example, certain types of computer 
art that may take weeks to produce), the 
display is to be viewer -oriented with illus- 
trations that show the methods used and 
convey the end purpose and product of 
the project. 

Prizes will be awarded in eight catego- 
ries: Hardware and Software Implementa- 
tion; Games and Recreation; Music, Art 
and Sensitive Sciences; Amateur Radio; 
Scientific Applications; Business Applica- 
tions; General Applications; and special 
awards of the Judges. 

For information, contact: Harold Mauch, 
Personal Computing Chairman, PerCom 
Data Co., 4021 Windsor, Garland, TX 
75042 (Phone 214-276-1968). 

Lenchitz, Walker and Skinner 
receive Hugo Gernsback awards 

The Hugo Gernsback Memorial Award 
carries on a practice initiated by Hugo 
Gernsback himself-encouraging radio 
and electronic students through monetary 
grants. Every year, an outstanding student 
in each of eight leading electronics home - 
study schools receives a check for $150, 
to help pay for the training. These 
students are selected by the schools 
through essays in which the students tell 
why they decided to study electronics, 
what they have obtained through study 
and what they intend to do in the future. In 
recent years, through the generosity of 

test instrument manufacturers, awards 
have been made to the students who 
place second and third. 

This month's outstanding student is 
Harry Lenchitz, Somerville, MA, who is 
two-thirds through a course with Cleve- 
land Institute of Electronics and is 
currently employed as an engineering 
assistant at MIT. He writes, in effect: 

"My home study course has helped me 
in two ways. It has given me the necessary 
background in electronics, as well as the 
personal habits necessary to carry out my 
duties as a technician in a large research 
facility. Through the programmed course 
material, I have acquired a firm technical 
foundation in electronics. This enables me 
to troubleshoot and repair complex instru- 
mentation and control systems. 

"More important, home study has devel- 
oped my personal responsibility and initia- 
tive. Without class schedules to meet, or 
instructors to depend on, I developed my 
own study schedule and learned to use 
reference materials more effectively. The 
results have carried over directly into my 
job. I have accepted more responsibility 
for maintaining research equipment. My 
scheduling and methods are entirely my 
own, and my co-workers and superiors 
know I can be depended on to complete 
my job." 

The runner-up receives a B & K Digital 
Multimeter from the manufacturer. He is 
Allen Walker, Staples, MN. He is 22 years 
old and is employed by Pako Corp. He 
writes: 

"Can a person learn to his utmost ability 
and gain something else, besides the 
subject matter, from his efforts? Home 
study gives me this opportunity. In the 
classroom, there is a constant struggle to 
keep to the class pace. When it is too fast, 
your comprehension suffers. If too slow, it 

dulls your interest and enthusiasm, and 
again your learning suffers. But in home 
study one sets one's own pace, chal- 
lenges oneself, and keeps one's learning 
capacity at its maximum. 

"That something else is self-discipline 
and self -stimulation. A correspondence 
student gains organizational, goal -setting 
and problem -solving abilities that will be 
invaluable to him in life." 

Third -place James Skinner, who obtains 
a Special Service Multimeter from VIZ, is 
57 years old and graduated from the CIE 
Master Course. He says: 

"The CIE home study course was a 

great challenge to me. When I started, I 

knew very little about electronics, but with 
the aid of their books and instructors I 

became a graduate from CIE and passed 
my FCC Elements. I received my Radio 
Telephone Operator license-First Class, 
and have worked part time in radio and 
television stations." 
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Reafstië! 
You'll be surprised: Everything about the new 
Realistic Optimusl T-100 was designed with the 
discriminating music lover in mind. Tower 
design puts the speakers at perfect height, 
without special mounting or stands. Two active 
8" acoustic suspension woofers and a 3" 
tweeter deliver sound so natural you can feel 
as well as hear its richness. Unlike many 
large high-performance speaker systems, 
the T-100 is efficient enough to be driven by 
almost any hi-fi equipment without pushing 
the amplifier, yet has the capacity to take 
75 -watt program peaks. The 3 -ft. high, 
walnut veneer enclosure is finished on all 
sides to simplify placement and add fine 
furniture elegance. Sold only by Radio 
Shack. Ask for 40-2025 and find out 
what "toweringsound" 
sounds like-today! 1399each 5* 

Retail price may vary ar individual stores and dealers. 

Smart styling that's practical, too 

( 

Grille removes for easy 
speaker balance adjustment 

'rA 
'4117r 

B3ttom-mounted terminals - 
speaker cable remains out of sight 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

;a. 

Radie IhaeK 
A TANDY CORPORATION COMPANY FORT WORTH, TEXAS 76107 

Use your credit card 
at most stores 

Radio Shack operates as Tandy International Electronics in Australia. England. Belgi.im, Holland. Germany. France: and as Tardy P..adie Slack in Japan 



New Slim -Body 
scope probes 

from 
B&K-PRECISION 
...cost effective 

and 
really rugged! 
B&K-PRECISION's new lirie of 10:1/ 
direct scope probes is designed to be 
compatible with most scopes 
available, up to 50MHz. 
All are rated at 500Vp-p. 
B&K-PRECISION slim - 
body probes range in 
price from $25-$35. 

Entire probe body 
molded of rugged 
plastic-fully 
insulated 

la 

Clip -on 
replaceable 
ground lead 

, . I 

Model 
PR30 
PR31 

PR34 
PR35 
PR36 

Connector 
UHF 
BNC 
UHF 
BNC 
BNC 

1 

Spring - 
loaded 

retractable 
tip cover 

-Window clearly 
indicates direct i' or 10:1 position; 

pull -apart switch 
design prevents 

accidental position 
switching. 

Slim -body 
design with steel 

inner structure 

Compensation - 

capacitor adjustment 

Tough, flexible 
cable strain relief 

Bandw. 

10MHz 
10MHz 
15MHz 
15MHz 
50MHz 

Matches 
15-120pF 
15-120pF 
10-35pF 
10-35pF 
10-35pF 

Available for immediate delivery 
at your local distributor. Write 
for a free copy of the latest 
B&K-PRECISION catalog. 

/( PRECISION 

DYNASCAN 
CORPORATION 

6460 West Cortland Avenue 
Chicago, Illinois 60635 312/889-9087 
In Canada: Atlas Electronics, Ontario 
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COUNTDOWN TIMER ON 50 HZ 
Having read your two-part article on a 

digital countdown timer, I'm interested in 
knowing if it is feasible for 50 -Hz opera- 
tion. 
JEAN -PIERRE FRANKENHUIS 
Paris, France 

Conversion to 50 -Hz operation is sim- 
ple. Figure 1-a shows the pertinent circui- 
try for 60 -Hz operation and Fig. 1-b shows 
modifications for 50 -Hz. Change IC17 

ICS 
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14 7490 

IC14 
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Fig. 1 

Icl] 
7492 

6 112 
IC3a 

ICba 

ICVa 

from a 7492 to a 7490. Connect pin 2 of 
IC17 to the reset line, ground pin 6 and 
connect pin 11 to ICI -a and 1C3 -a as 
shown. Do not make a connection to pin 
8. 

On the circuit board layout, remove the 
connections from IC17 pin 3 to pin 10 and 
from pin 3 to ground. Do not change the 
power connections.-George R. Baum- 
gras 

A NEW FORCE ANSWERED 
I would like to answer a question 

involving the letter from John W. Ecklin, 
entitled "A New Force" (Letters Column, 
October 1976 issue.) I am sure the effect 
described has been observed by a 

number of people, myself Included. 
The general rule involved states that a 

material with a high permeability (such as 
iron) will move in such a way as to allow 
the greatest amount of magnetic field to 
flow within it. (It is similar to electricity 
seeking the lowest resistance path.) This 
is based on Lenz' Law and the tendency 
of systems to seek the lowest energy 
state. 

One way iron can obey this law is to 
turn so that the magnetic lines -of -force 
flow through the entire length of the iron. 
If the iron is prevented from doing this 
(such as by the three loops of thread), it 

will then move to an area with a denser 
magnetic field-in this case closer to the 
wire. Of course, either the iron or the wire 
could move, and I saw a dramatic example 
of this on a piece of equipment I worked 
on several years ago. There was some 
power wiring lying rather loosely in a steel 

cabinet that occasionally would be sub- 
jected to a surge of over 100 amperes, 
alternating current. Every time this hap- 
pened, the wire slapped down against the 
steel cabinet walls loud enough to be 
heard across the workshop. 

Another example you can try yourself. 
Substitute a length flexible copper wire for 
the tip on a soldering gun. Trigger the gun 
briefly (to avoid burning up the wire) and 
no matter which way the AC flows, the 
wire will pull towards an iron bar or 
sheet. 
PETER LEFFERTS 
Electro -Audio Research Labs 
San Martin CA 

IC BREADBOARD 
I built a modified version of the IC 

Breadboard (February 1975 issue). A 

photo of the layout is enclosed. The 
power module consists of 4 separate 
power supplies-two positive and nega- 
tive, zero- to 24 -volt, power supplies. One 
5 -volt supply powers the test strips and 
the other powers all circuitry below the 
test board. The power module is equipped 
with a switch -controlled AC outlet and a 

relay that controls all voltage outputs to 
give the board a total on/off condition. 

Cr-- V 
! 

Or 

"IL 

The breadboard module features: re- 
mote power clips (plus V, 5V, gnd, neg V); 
an on/off switch controlling 12 logic - 
status indicators with associated tran- 
sistor circuitry below the board. Two of 
the indicators also power small miniature 

(continued on page !6) 



ANNOUNCING THREE 
NEW BREAKTHROUGHS 

IN SOLDERLESS 
BREADBOARDING. 

Whether you design or build circuits 
for fun or for profit, you owe it to 
yourself to discover how fast and 

easy CSC solderless breadboarding 
can be. Now, more than ever. Be- 

cause of three new breakthroughs 
in breadboard design. And our new 

EXPERI M ENTORTM' sockets**that 
make the most of them. 

1. Price Who says a quality bread 
board has to be expensive? For as 

little as $9.95, CSC's EXPERIMEN- 
TOR sockets let you design, as- 
semble and modify circuits as fast 
as you can push in-or pull out - 
corriponent leads. On a rugged 
one-piece socket with 550 solder - 
less tie -points (94 five -point termi- 
nals and two 40 -point bus strips). 

Sockets lock together, snap apart to 
handle any size circuit with ease. 

But don't let the low price fool 
you: EXPERIMENTOR sockets are 
precision -molded of durable, abra- 
sion -resistant material, and feature 
CSC's non -corrosive, prestressed 
nickel -silver contacts for positive 
connections and longer life. All 
contacts are identified, too...with 
molded -in designations for easier 
circuit assembly and diagramming. 

2. Compatibility CSC 
EXPERIMENTOR sockets end the 
"big -chip blues:' They're the only 
ones with full fan -out capabilities for 
microprocessors and other larger 
DIP's, as well as 4 -16 -pin units. EX- 

,.i,.- a ° 
PERIMENTOR 600's 6/10" center 
is ideal for microprocessor's, clock 
chips, RAM's, ROM's, PROM's, etc. 
While EXPERIMENTOR 300's small- 
er 3/10" center is perfect for smaller 
DIP's. Both units, of course accept 
transistors, LED's, resistors, capaci- 
tors, pot's-virtually all types of com- 
ponents with plug-in ease. As well 
as #22-30 solid hook-up wire for 
interconnections. Eliminating heat 
and lead damage to expensive com- 
ponents. And saving you more 
money. on parts. 

Mix or match both models; arrange 
them vertically or horizontally. 

3. Flexibility With CSC EX- 
PERIMENTOR sockets, you can 
arrange your breadboard to suit 
your circuit... instead of vice versa. 
An exclusive snap -together inter - 
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'ocking system lets you instantly 
connect them. Vertically or hori- 
zonta'ly. So you can mix or match 
3/10 and 6/10" centers...expand- 
ing or contracting to meet your 
requirements. 

CSC EXPERIMENTOR sockets 
can be used alone, or mounted on 
any convenient flat surface, thanks 
to molded -in mounting holes and 
vinyl insulation backing that pre- 
vents shorts. You can mount them 
with 4-40 flat -head screws from the 
front. or 6-32 self -tapping screws, 
from the rear. But however you use 
them, EXPERIMENTOR sockets are 
an unbeatable way to build and test 

twice the projects in halt the time. 

=M=EXPERIMENTORj 
Gc_aG 6q911111111/1. r 

10.7: ==1IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII n 
Both models feature 94 five -point 
terminals (vertical lines) and two 

48 -point bus strips (one strip shown). 

WHY WAIT? CSC EXPERIMEN- 
TOR sockets are available now from 
your CSC dealer, or by phone from 
CSC, at $9.95* for the 300 and 
$10.95* for the 600. Call 203-624- 
3103 (East Coast) or 415-421-8872 
(West Coast)-major credit cards 
are accepted. 

'Manufacturer's suggested list price. 
Prices subject to change without notice 

U S Pat No D235.554 

CONTINENTAL SPECIALTIES CORPORATION 5G 
44 Kendall Street. Box 1942. New Haven, Cl 06509 

203-624-3103/TWX 710-465-1227 
West Coast office: Box 7809. San Francisco, CA 94119 

415-421-8872/TWX' 910-372-7992 



MORE 

FUNCTION 

GENERATOR 

FOR YOUR 

MONEY. 

The Hickok Model 
270 Function Generator 

gives you a lot more waveform 
generating capability than you'd 
expect for its price. 

Puts stable, calibrated, high 
quality sine, square and 
triangle waveforms from 1 Hz 
to 500 kHz at your fingertips. 
With external connections 
you can produce logic 
pulses, sweeps and ramps, 
AM and FM outputs, phase 
and frequency shift keying 
signals, tone bursts and more. 

Its an audio generator and 
much more. 

Before you buy another function 
generator, check out the Hickok 
Model 270. Ask your Hickok 
distributor for full details or 
write us for our 4 -page 
technical brochure. 

$22500 

HICKOK 
the value innovator 
INSTRUMENTATION E. CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Ohio 44108 
(216) 541-8060 TWX: 810-421-8286 
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LETTERS 
continued from page 14 

speakers that click on any logic tran- 
sitions which quickly prove that the ear is 
quicker than the eye. Two frequency 
sources with LED outputs are located on 
the right end of the horizontal bar. The 
generator consists of a scaled -down 10 - 
MHz crystal source through transistor 
coupling for blow-out protection. One 
outlet provides 10 steps from 5 Hz to 10 
MHz and the other from 0.5 Hz to 5 Hz. 
Continuing clockwise is the power supply 
jack plug, great for battery, operation 
through the remote power clips, and on 
the bottom right a five -digit frequency 
counter. The jack for the frequency 
counter is a transistor socket, and two 
inputs are used-one for slow signals and 
the other for fast signals. 

The horizontal logic indicators were 
necessary since I preferred to work on a 

well lit bench and LED's were useless in 
the light. Construction below the board 
was limited to anything that would work 
on only 5 volts and be no thicker than one 
IC. 

Future construction plans include a 2-, 
4-, or 8 -channel scope multiplexer, and 
two jacks (one for the multiplexing and 
one for normal single -channel testing). 

The frame of the breadboard is con- 
structed from aluminum stock obtained 
from a furniture store, and the base plate 
is covered with contact paper to provide 
insulation in the event a jumper wire 
becomes unhooked. 
MARVIN KONOPIK 
U.S. Liaison Office 
Peking 
Peoples Republic of China 

P.S. In case you wondered whether 
Peking would become the mecca for elec- 
tronic parts-not in 1977. The sales 
market consists of a few dozen resistors 
and capacitors of which none are ever in 
decimal sizes (10K, 111F, etc.). Resistors 
are cigar sized, pots are baseball size, 
diodes are unmarked and unbanded, 
switches either don't work or are missing 
poles, and batteries clearly marked 'leak 
proof' are dripping on the shelf and are 
definitely for sale. Radios and TV's are 
cheap (to spread the word) and radios are 
sold with their backs removed and the 
insides on display to the customer. Happi- 
ness is making do with 2 resistors only in 
series instead of one, and buying the last 
zip cord on the market since last summer. 
I did make a rare purchase of some 100 - 
ohm resistors that a factory inadvertently 
sent to the store, so I have hope on 
finding something close to 10K before I 

depart. 

NESDA-ILLINOIS CONVENTION 
I thought that your readers might be 

interested in knowing that the National 
Electronic Service Dealers Association Illi- 
nois, Inc., will hold its Annual Convention 
on May 14 and 15 at the Ramada Inn in 
Bloomington, IL. The agenda includes 
such activities as technical and business 
management seminars, election of new 
officers, CET tests, auction (bring your 
"useless" equipment and "white ele- 
phants" to sell), prizes and entertainment. 

The Hospitality Room will be hosted by the 
Bloomington -Norman Electronic Techni- 
cians Association. The Profitable Service 
Management (PSM) seminar will be con- 
ducted by an experienced instructor-Mr. 
Jack Hopson, CET. 

The cost of the PSM seminar only, 
including lunch, is $25. Registration for 
the convention only, including all meals 
and Saturday evening banquet, is $26. 
The convention and seminar is $46. For 
more information write: Convention Chair- 
man, William Fey, 217 E. Front, Blooming- 
ton, IL or George Sopocko, 5631 W. Irvine 
Park Rd., Chicago, IL. Or call the NESDA- 
Illinois office at 312-545-3622. 
GEORGE SOPOCKO 
NESDA-Illinois President 
Chicago, IL 

ROAD RALLY CLOCK 
The article on the Digital Car Clock 

(January 1977 issue) was excellent. How- 
ever, there was one small problem. Road 
rallies are timed by decimal minutes (hun- 
dredths of minutes) instead of seconds. 
This allows for greater resolution and 
timing accuracy. If someone could design 
a clock with a hundredths readout instead 
of seconds, rallyists everywhere would be 
grateful. For that matter, a rally computer 
kit or construction article would be 
welcomed with open arms. (I'd buy one 
without hesitation.) 
ORAN SANDS 
Indianapolis, IN 

COMPUTER HEATHKIT USERS 
GROUP 

The Computer Heathkit Users Group is 
being formed for the exchange of informa- 
tion on the use of Heath Co. products by 
computer hobbyists. For more information 
write: CHUG, 267 Willow St. "R", New 
Haven, CT 06511. 
CHARLES FLOTO 
New Haven, CT R -E 

Powerful satellite transmitter 
broadcasts educational programs 

Students at Stanford University in Cali- 
fornia and Carleton University in Ottawa, 
Canada, are attending each other's engi- 
neering courses by way of a satellite 
stationed over the equator at 116 degrees 
west longitude. 

The satellite, called Hermes and op- 
erated by the Canadian Department of 
Communications research laboratory in 
Ottawa, is equipped with a 200 -watt trans- 
mitter-the most powerful yet carried by a 
communications satellite. It operates on 
frequencies between 11 and 14 GHz, 
much higher than any used by earlier 
communications satellites. It is expected 
that the higher frequencies will make it 
possible to use smaller and less expensive 
antennas at the transmitting and receiving 
earth stations. 

Besides transmitting educational broad- 
casts, satellite Hermes is being used by 
U.S. and Canadian researchers on al- 
ternate days in nearly 40 projects. It is 
used to establish communications be- 
tween hospitals, medical libraries, widely 
separated French-speaking and Indian 
communities, and to communicate with 
other groups in remote parts of the 
Dominion of Canada. 



SHOP.YOUR NEARBY RADIO SHACK 
FOR QUALIJYPARTS 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 

177 
TTL 
Digital 
ICs 

Fint Quality Devices Made by 
National Semiconductor and Motorola 

Type Cat No Reg SALE 
7400 276-1801 S 49 290 
7402 276-1811 5 49 290 
7404 276-1802 5 59 290 
7406 276-1821 5 69 39c 
7408 276-1822 5 49 291 
7410 276.1807 5 .49 291 
7413 276-1815 61.19 691 
7420 276-1809 S 49 291 
7427 276-1823 5 69 390 
7432 276-1824 S 69 390 
7441 276-1804 51 59 89c 
7447 276-1805 51 99 891 
7448 276-1816 51 99 89c 
7451 276.1825 5 49 290 
7473 276-1803 5 79 391 
7474 276-1818 5 79 39C 
7475 276-1806 01 19 690 
7476 276-1813 5 79 490 
7485 276-1826 51 59 99c 
7486 276.1827 5 69 49c 
7490 276-1808 51 19 690 
7492 276-1819 51 19 690 
74123 2761817 5' 69 890 
74145 276-1828 51 49 1 19 
74150 276.1829 51 79 139 
74154 276-1834 51 79 1 19 
74192 276.1831 5169 99c 
74193 276-1820 5169 990 
74194 2'6 1832 51 69 1 19 
74196 2761835 5169 119 

74C and 4000 Series CMOS ICs 
74C00 'b JJl S si 390 
74CO2 276-2302 S 69 390 
74C04 276-2303 5 69 391 
74C08 276.2305 S 69 390 
74C74 276-2310 51 29 590 
74C76 276-2312 5159 690 
74C90 276.2315 52 29 990 
74C192 276-2321 c2 49 1 29 
74C193 276-2322 52 49 1 29 
4001 276-2401 S 69 39c 
4011 276-2411 5 69 390 
4013 276-2413 51 29 89c 
4017 276.2417 52 49 1 49 
4020 276-2420 52 a9 1 49 
4027 276.2427 5129 890 
4049 276.2449 S 99 690 
4050 276-2450 S 99 690 
4511 276-2447 52 69 1 69 
4518 276.2490 5249 149 

Linear ICs e 

First Quality Devices by %b. II 
National Semiconductor 1 ' V U 

Uand Motorola 

Type 
301ÁH 
324N 
339N 
386CN 
555CN 
556CN 
566CN 
567CN 
723CN 
723H 
741CN 
741H 
3900N 
3909N 
3911 N 
4250CN 
4558CN 
13741H 
75491 
75492 

Cat No Reg SALE 

276-017 5 69 
276.1711 51 99 
276-1712 5199 
276.1731 51 99 
276-1723 51 49 
276.1728 52 99 
276-1724 52 99 
276.1721 52 99 
276-1740 S 99 
276-009 5 99 
276-007 5 69 
276-010 5 69 
276-1713 51 99 
276-1705 51 29 
276-1706 52 19 
276-1732 51 99 
276-038 5 99 
276-1733 52 59 
276-1701 5149 
276-1702 5149 

290 
1 49 
1 49 
990 
890 

1 29 
1 29 
1 99 
590 
590 
350 
350 
590 
990 

1 99 
1 19 
690 

1 49 
690 
690 

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. 

8080A Microcomputer Chip 
t 

Direct Plug -In Replacement 1795 771 1 

for Intel 8080A 
I 7 

A CPU with a 16 -bit address bus capable of addressing up to 65k bytes of P r 
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 accumulator. 
40 -pin DIP. 100% Prime. 276-2510 17.95 

LEDs/Optoelectronics 

Item Cat No Rec SALE 

Red LED 276.041 2 951 2 690 
L Cl, LED 276-047 2 990 2 690 
M Red LED 276-026 2 990 2690 
Melt LED 276-040 2 99: 2 690 
S Red LED 276-042 2,990 2,690 

Infrared Det 276-140 51 19 
Infrared En, 276.141 51 19 

Solar Cell 276.115 51 49 
Photocell 276.116 S 39 
FPT 100 276-130 5 79 

© 

'11''"I'117er¿smzu 
_ . 

M 

Digital Displays 
276-056 

8D., 

276-05\ 276-059 

Di its Size Dnve Cat No 

0 3 Anod 276-053 
0 3 Call 276-062 
0 3' Anod 276-1210 
0 3 Cato 276-1211 
0 6 Anod 276-056 
0 6 Catn 276-066 

( 

276-055 

T 

Í I'' fit 13 
276-1201 

' - "'r1)p 
i Nrirm-fMnrm 

276-060 

Reg SALE Digits Size 

52 99 1 99 3 0 120' 
52 99 1 99 5 0 110 

4 S8 97 4,5 95 9 0 150 
058 97 46 95 4 0 5 

53 99 299 4 0 5 

53 99 2 99 

Project Accessories 

O 

00,11150 -, 
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', 
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, IC Troubleshooling Test Clip. 'est up to 16 pins 
with probes or clips 216-1951 4.99 

Eapenmenter Socket. 2,47 roes of 5 connected 
tie points 276-172 9.95 

e Bus Strip. 2,40 connected he points Clips to 
socket above 216-173 199 
c 22 -Pin Edge -Card Board Connector. 44. 
terminals 276-1551 2.99 

e Standard Edge -Card Board. 22 pin 1295 mount- 
ing r+' 276-152 2.99 

o 2 -Voltage Source EdgeCaad Board. 1368 
mount ng holes 276-154 2.99 

0 3Volta ge Source Edge -Cad Board. 1368 
mounting holes 276.153 2.99 

t Solderless IC Eepenmenter kit. For 8. 14 or 
16 -pin IC 5 277.101 2.99 
r Erpenmenter's PC Board. Moot 21C's. 8.14 or 
16 -pin 276-151 2.49 
u Plastic Face Piales. 2s6'' 

Brown Tint. 270.298 990 
Red TIM. 270-299 990 
Photographic PC Board Processing kit. Complete 
negative process 8 pieces 
2761560. Reg 512 95 Sale 9.95 

Transformers 
Heavy-duty filament transformers With 
pomares designed to operate from 120 VAC 

at 60 Hz Long color -coded leads All U 5 
made 
25.2 Volts (Center Terminal). 2 Amps. 
24.e2'.r2 273-1512 499 
12 Volts. 5 Amps. 4r2r21i 
2731513 8.95 
18 Volts (Center Terminal). 4 Amps. Ideal 
for 5V (using CT, or 12V so state rei.u 
Mors dr2s2'. 273.1514 8.95 

ASCII Encoded Computer Keyboard Reg. 
n1iU 4995 

Style May Vary from Photo Pkg. 

tl 

. "i. .!'w 

^mmafBpopfngszASa3NY5*12111 jsngqnp.fP I©.*9tafa 

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. 

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

Sale 49.95 

Drive Cat No Reg SALE 

Cato 276-055 5149 990 
Lath 276-059 51 99 t 49 
Cath 276-060 52.99 199 
Anod 276-1201 59 95 7 95 
Carte 276-1202 59 95 7 95 

Selected Diodes 
Type Cat. No. Reg. SALE 

154001 276-1101 2/5.39 2 29c 
1N4003 276-1102 2/5 59 2/390 
154004 276-1103 2 S 69 2490 
154005 276-1104 2/5.79 2/590 

1N4735 276-561 2/5.89 2/690 
154739 276-562 2/5 89 2/690 
154742 276-563 215.89 2/690 
1N4744 276-564 2/S 89 2/690 

1N5401 276-1141 2/5.69 2/59c 
1N5402 276-1142 2 S 89 2 690 
155403 276-1143 2 5 99 2/791 
155404 276-1144 2/51.19 2/890 

159.4 4148 276-1122 10 991 

276-1101 í/ 

//'_ 

k 

^l1 

/276-1122 

SCRs and Triacs 
Device Rating Cat No Reg SALE 

SCR 50V. 6A 276-1089 S .99 69c 
SCR 100V. 6A 276-1090 51 29 790 
SCR 200V, 6A 276-1067 $1.39 89c 
SCR 400V. 64 276-1020 51.49 99c 

Triac 50V, 6A 276-1003 S .99 691 
Tnac 100V. 6A 276.1002 51.29 790 
Tnac 200V, 6A 276-1001 St 39 89c 
Tnac 400V. 6A 276-1000 S1 49 99c 

Reference Books 

] ''I _ ' ._ )' rr« 

I 

Digital ICs. 62-1370 .... ..3.50 
Linear ICs. 62-1372 3 50 

Linear Applications. 62-1373 2.75 
Semiconductors. 276.4001 1.99 
Voltage Regulators. 62-1371 2.25 

Low -Profile 
DIP Sockets 

8 -Pin. 276-1995. Reg. 2 for S 69 t Sale 2/591 
14 -Pin. 276-1999. Reg. 2 for 51 19.. Sale 2/990 
16 -Pin. 276-1998. Reg. 2 for SI 19 Sale 2/990 
28 -Pin. 276-1997. Reg 51.19 Each .. Sale 990 
40 -Pin. 276-1996. Reg. S1.39 Each Sale 1.19 

OVER 5000 LOCATIONS IN NINE COUNTRIES 

adze ¡ha 
A TANDY COMPANY FORT WORTH, TEXAS 76107 
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There's an electronic kit that's 
exciting NEW HEATHKIT CATALOG. 

Here are just 
NeW STEREO KITS 

4r 4..14« 

', 1: f. Fr f 

66BA . i-__' 

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-fi a favorite of serious 
audiophiles everywhere. 

n"+ eM 

a few of the things YOU can build! 
Ne_w SPEAKER SYSTEMS 

A complete line of 
full -fidelity speak- 
er systems for any 
budget or listen- 
ing need. Every- 
thing from compact 
bookshelf models 
to full-size floor 
models like the ex- 
citing new AS -1348 - great sound and 
great kit savings! 

y 

',f 

Ne_W AIRCRAFT CLOCK/TIMER 

ti 

eatt"4 .NG 
g77 

fte`' 

... 
e« 

Lr 

91=a1"-- 

-s IL. +.0 

",w_.., n..e 

Ne» ,... 
. 

v.w....,.w y erg. N 
,",na 

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 timer, or 
a special alarm 
timer ideal for 
fuel manage- 
ment. The OL- 
1154 fits a 

standard 3/e" 
instrument 

, panel for 
easy mount- 
ing in most 
any air- 

\ craft. 
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New LEARN -AT-HOME COURSES 

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. 

Ne_w 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. 

New Heatkit Catalog describ- 
ing nearly 400 superb elec- 
tronic kits that you can build 
yourself for pride, satisfaction 
and SAVINGS. 

) 



just right for you in t'his7- 

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 ! 

NW TEST EQUIPMENT 

; 
19. ©y 

° Heath has the 
_0- jp. If equipment to 

1 help you do '" the job right. 
The latest audio service 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. 

If you're an 
electronic 
hobbyist, ex- 
perimenter or 
technician, 

Send for your 
FREE copy today! 

W 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- 
bal in full colo-, 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. 

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. 20-28 

Benton Harbor, Michigan 49022 
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HEATH 
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1M COMPUTERIZED TV KIT 

1 
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- 

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 

11131r 
óoó 
000 

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. 20-28 
Schlumberger Benton Harbor, Michigan 49022 

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

Name 

Address 

City State 

GX-329 Zip 

1 
1 
1 

1 
1 

1 
1 

1 t-tttitttittt----its-J 
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PETER RONY, DAVID LARSEN, 
and JOHN TITUS* 

CONTAINED WITIIIN TFIE 78 -INSTRUCTION SET OF 

the 8080 microprocessor IC is the 16 -hit OUT 
instruction. The OUT instruction comprises 
two successive 8 -bit bytes. and can he written 
in binary notation as 110100112 
XXXXXXXX2. The OUT instruction can 

also he written in 8 -bit octal code such as 

3236 YYY6. or in 8 -bit hexadecimal code, 

such as D31, ZZ1,,. A discussion of how one 

converts 8 -hit binary code into either octal or 
hexadecimal code can be found in Reference 

In the above notations. XXXXXXXX2 
represents an 8 -hit byte that can range in 

value from 000000002 to 111111112: YYY8 
represents a three -digit octal code that can 

range from 000, to 3776: and ZZ1,, represents 

a two -digit hexadecimal code that can range 

from 001, to FF,. A quick calculation will 
demonstrate that 11111.11 12. 3778. and FF 
all represent the same 8 -bit binary word. 

Dr. Rony, Department of Chemical Engineer- 
ing, and Mr. Larsen, Department of Chemistry, 
are with the Virginia Polytechnic Institute & 

State University, Blacksburg, Virginia. Mr. Titus 
is president of Tychon, Inc., Blacksburg, Virgin- 
ia. 

The choice of a coding system is up to you. 
Binary code is awkward to write and difficult 
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to remember. Octal code is used in the 

popular Digital Equipment Corporation PDP 

8 and PDP 11 minicomputer software and is 

easy to remember. Hexadecimal code is more 
natural for an 8 -bit binary word and is 

popular among microprocessor manufac- 
turers. Note well that the way you write the 

code on paper will not affect the way the 

microcomputer will execute a program. Both 
octal and hexadecimal code must be 

converted back to binary code that is stored 
in successive 8 -bit memory locations. The 
code conversion can he done in several ways, 

by hand or by a computer program. 
The second 8 -hit byte. XXXXXXXX2. in 

the I6 -bit OUT instruction is the device code 

for the output device. A total of 25610 

different devices can be addressed with such 

a code. How this is done is shown in full 
detail in Fig. I, a device decoding circuit of 
seventeen SN74154 IC's. Since this is a rather 
complicated circuit. let us first discuss the 

simpler decoding circuit of Fig. 2. 

The SN74154 integrated circuit is a 4 -line - 
to -16 -line decoder that allows you to input 
any 4 -bit binary word ranging from 00002 to 
Ill 12 and to select any single output among 

Be a SuperTech... 
Get RCA's new Module Kit 
for the 1977 Xtended Life 
chassis series. 

( 

thigh, ..'. 



sixteen different output channels labeled 0 to 
1510. GI and G2 are the stroke or gating 
inputs to this chip. When these inputs are 
both at logic 0, the SN74154 IC is enabled 
and the output channel that corresponds to 

+5V GND 

A-3 10 
0 15 

MEMORY A-2 2t 
C 

ADDRESS 
A-1 22 B BITS 

A-0 23 
A 

124 112 

SN 74154 

0 - G 

Fl OR OUT 
__f 
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500 ns 
0 - 
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500 ns 

the binary input at pins 20 to 23 is at logic 0. 
When either G1 or G2 is at logic 1. the 
SN74I54 IC is disabled-inoperative-and all 
sixteen output channels are at logic I irre- 
spective of the binary input at pins 20 to 
23. 

The basic trick that the 8080 microcom- 
puter employs is to enable the SN74I54 chip 
for a very short period of time. 500 ns to be 
exact. This is done with the aid of a negative 
clock pulse at G I. This negative clock pulse. 
called IN or OUT in Reference I or I/O R 
or I/O W in the Intel Corporation litera- 
ture=. is generated by the microprocessor chime 
with the aid of some additional circuitry. IN 
and I/O R refer to the 16 -bit IN instruction; 
OUT and I/O W refer to the 16 -bit OUT 
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instruction that we are discussing in this 
column. During this 500-ns period of time. 
the device code appears on the memory 
address bus and can be used as inputs to the 
SN74154 chip to select a desired output 
channel. 

The memory address bus is a group of 16 

output pins on the 40 -pin 8080 integrated 
circuit chip (Fig. 3). A bus can be defined 
as: 

bus-A path over which digital informa- 
tion is transferred from any of 
several sources to any of several 
destinations. Only one transfer of 
information can take place at any 
one time. While such transfer is 
taking place, all other sources that 
are tied to the bus must be disa- 
bled. 

The important point here is that two types 

of information can appear on the I6 -bit 
memory address bus: either the 16 -bit 
memory address for a memory location 
addressed by the 8080 microprocessor chip, 
or the 8 -bit device code in the second 8 -bit 
byte of an IN or OUT microprocessor 
instruction- but not both at the same time. 
The IN or OUT microprocessor instruction 
requires 5µs for execution, and the device 
code appears only during the last 1.5 µs of 
this time. When the device code appears on 
the memory address bus, the bus is subdi- 
vided into two 8 -bit bytes. each byte 
containing the address code. Thus, you have 
your choice of bits A-0 through A-7 or A-8 
through A -I5 for the device code. 

This 8 -bit device code is connected directly 
to one or a group of SN74L 154 IC's. as is 

shown in Figs. I and 2. In Fig. 2. only four of 
the eight bits are used. whereas in Fig. I. all 
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A-7 - - 
A -ti -- 

A-1 

L-- 
L_. 

A-O-- 1.5wa 

FIG. 4 

- 

L-- 

1 t : ''= 
Alud, 

Be prepared to make service calls faster than a speeding 
bullet. The new RCA 199045 Module Kit, available for a 
limited time at a special introductory price, contains 8 
modules for quick and easy servicing of the new 1977 
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100 Module Kits, lets you fix most RCA sets right in the 
customer's home. You'll save time, make more service 
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Be an RCA SuperTech - carry these 3 RCA Module Kits 
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eight bits are decoded into 25610 different 
output or input device -select pulses. Each 
output device is addressed uniquely by the 
OUT function pulse and a corresponding S- 

hit device code. The same is true for each 
input device. only the IN function pulse is 

employed instead of the OUT function pulse 
at the gating input G I to the SN74154 IC. 
Each device select pulse lasts for only 500 ns. 

the time that the SN74154 IC is gated. 
Figure 4 is a set of timing diagrams that 

summarizes the external consequences of the 
16 -bit OUT instruction: 

1. An 8 -bit device code appears on 
the memory address bus, in this 
case the code for device 
110100012 or 3218, for a period 
of 1.5 as. 

2. During this 1.5 as, an OUT func- 
tion pulse is generated for a 

period of 500 ns as a device - 
Memos 
address 

Octal 
instruc- 

tion 
select pulse. 0 323 

3. These nine output lines (A-0 to 
OUT) are used as inputs to the 
seventeen SN74154 IC's shown 
in Fig. 1. This circuit generates a 1 321 
500-ns negative device -select 
pulse for device 3218. All the 
remaining 25510 outputs from the 
decoders remain at logic 1 

2 166 

during this time. 
This device -select pulse can be used to turn 
on the solid-state relay shown in the circuit in 
last month's column. The program that is 
analogous to one given previously. is 
simply: 

International's 
6024B 40 Channel 
CB Frequency Meter 
Secondary Frequency Standard 
Signal Generator 
Power Meter 

The 6024B provides three test in- 
struments in one convenient case for 
professional servicing on all makes 
of Citizens Radio transceivers. 

1. Secondary Frequency Standard, 
26.965 to 27.405 MHz, and 27.235 
to 27.405 MHz. Counter circuit 
zero to 2500 Hz. 

2. Signal Generator 26.965 to 27.405 
MHz. 

3. Dummy Load/Power 
5 watts. 

Complete with connecting ca- 
ble, dummy loan, rechargeable 
battery and charger. 

Meter, up to 

$425. 
Cat. No. 035311 

International Crystal 
are available from 
70 KHz to 160 MHz. 

Write for information. 
1CM 
M/S Dept. P.O. Box 32497 
Oklahoma City. Okla. 73132 

INTERNATIONAL CRYSTAL MFG. CO., INC. 
10 North Lee / Oklahoma City, Okla. 73102 
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Description 
Send device -select 
pulse to device given 
by the following 8 -hit 
device code 
Device code for clear 
input to SN7474 flip- 
flop 
Ilalt the microcom- 
puter 

Summary 
We have discussed the interfacing tech- 

nique called accumulator I/O, which is also 
known as isolated I/O in the Intel Corpora- 
tion literature.2 A much more exciting inter- 
facing technique is memory I/O. which is also 
known as memory mapped I/O.- in which an 
I/O device appears to the microcomputer 
CPU as a simple memory location. Without 
question, memory I 'O will be the most 
popular interfacing technique among all the 
different microprocessor families. One im- 
portant advantage of this technique is the 
considerable number of IC's that have 
already been designed for memory 1/O 
applications. Included among such chips are 
the 8255 programmable peripheral interface. 
the 8251 universal synchronous asynchro- 
nous receiver /transmitter (USART). the 
MC6820 peripheral interface adapter. and 
the XC6850 asynchronous communications 
interface adapter. We shall discuss this 
alternative I/O technique in a future 
column. R -E 

References: 
1. Bugbook Ill. Microcomputer Interfacing Ex- 

periments Using the Mark 80 Microcomputer, 
an 8080 System, ESL Instruments, Inc., 
Derby, CT, 1975. 

2. Intel 8080 Microcomputer Systems User's 
Manual, Intel Corporation, Santa Clara, CA, 
1975. 

Japan moves toward fiber optics 
for national two-way cable TV 
system 

An experimental interactive (two-way) 
CATV network that could eventually pro- 
vide every household in Japan with 
services ranging from request entertain- 
ment to police and fire protection began 
test operation on November 15. 

The field trial is taking place in Higashi 
Ikoma, a model city near Osaka. The 
Higashi Ikoma optical video information 
system gives the project its name, HI- 
OVIS. The field trial will supply information 
that can be used to extend the system to. 
the entire country. 

The project was begun in 1972. At that 
time, no problems were seen in the way of 
an interactive system using a variety of 
computer -controlled communications 
units, but during development the limita- 
tions of a coaxial -cable system emerged. 
The bulk, cost and relatively narrow trans- 
mission area per cross-section of cable 
were obstructions to the geographical 
scope, multichannel requirements and 
future flexibility of the net. 

The possibilities of optical lines, at that 
time thought to be ten years from practical 
use, were considered, and the services of 
Arthur D. Little, a research organization 
that was independently exploring the 
near -term future of optical technology, 



were engaged. The American -based or- 
ganization reported that optical -fiber tech- 
nology had not only progressed far 
enough to be utilized, but was ideally 
suited to the combination of analog and 
digital signals and varying bandwidths of 
the communications media in the HI-OVIS 
project. 

Besides the usual television screen, the 
home -centered system will have a key- 
board that may be used for a number of 
purposes. These will include request TV 
programs; request data (supplied in still - 
picture form and providing various types 
of specialized information, including 
news); facsimile; computer -assisted in- 
struction, for both children and adults; 
cashless transactions, such as payment of 
utility bills; TV shopping and reserva- 
tions. 

TV retransmission and independent 
broadcasts will be available. These would 
include re -runs of current CATV pro- 
grams, plus such special items as stock 
market broadcasts, not included in the 
regular CATV programs. In addition, FM 
broadcast and request FM transmissions 
can be supplied. 

The system will include a protection 
service. Detectors will be installed in each 
home to detect intrusions, heat, smoke, 
etc., and respond to the appropriate 
agency. 

After the Higashi Ikoma field trial the 
Japanese government plans to extend the 
system to the series of small cities-of no 
more than 100,000 residents-being es- 
tablished around crowded population 
centers, such as the Tokyo -Osaka corri- 
dor. The new system will play an important 
part in this "String of Pearls" concept by 
linking the cities with mainstream pro- 
gramming, while also serving communal 
and regional needs. The "wired cities" will 
give people a wider and more comfortable 
choice of homesites without cultural isola- 
tion. 

Metric system being accepted by 
67 percent of manufacturers 

A gradual switch toward the metric 
system for dimension of products is taking 
place in electronic manufacturing, reports 
the Distributor Products Division of the 
Electronic Industries Association 
(DPD,EIA). Out of 106 manufacturers 
replying to a recent EIA survey, more than 
half had established a formal policy for 
conversion, and some 67 percent are now 
making some items to metric dimen- 
sions. 

There are some obstacles in the way of 
speedy conversion, most notable of them 
being cost and psychological difficulties. 
One manufacturer reported that he was 
making items to metric measurements 
"when he had to," and another reported 
converting English measurements to met- 
ric. But at least one is using metric 
measurements as fundamental and con- 
verting to English for domestic buyers. 
(That way the queer fractions appear in 
the inch and foot, rather than the meter 
and centimeter measurements.) 

The electronics technicians who will 
work with the new dimensions, and who 
already find it easier to say "100 K" than 
"100 thousand" will probably have no 
difficulties. 

yo_ 

MEET 
OUR FAMILY 

OF qRAbbERS 

MODEL 4233 MICRO GRABBER 
Tests high density packaging 

-1, 

MODEL 3925 MINI GRABBER 
Tests conventional packaging 

- 3. 

e' 

MODEL 4011 THREADED GRABBER 
Accepts 6-32 threaded leads 

MODELS 3780 - 3789 GRABBER LEADS 
10 choices of connectors other end 

Our Grabber family is five years old now, and 

we're adding new members to keep pace with 

the complexities of state-of-the-art electronic 
packaging. Grabber is our name for a series of 

test clips designed to simplify testing of elec- 
tronic packages from conventional components to 

maximum density DIP's. They're rugged, depend- 

able. versatile, and very easy to use. Write for our 

catalog and get the complete story on the whole 

family of Grabbers. Find out why they are your 

best solution to your electronic testing problems. 

AVAILABLE THROUGH YOUR 
FAVORITE ELECTRONIC 
PARTS DISTRIBUTOR 

i 

MODEL 4225 MAXI GRABBER 
Tests high rise packaging 

All Grabbers shown actual size 

ITT POMONA ELECTRONICS 
1500 East Ninth St., Pomona. Calif. 91766 ¡ 

Telephone (714) 623-3463, TWX: 910-581-3822 f` 

CIRCLE 31 ON FREE INFORMATION CARD 
25 



* PUT THE "IGNITION OF -THE FUTURE" 
ON YOUR CAR TODAY! 

MODERNIZE and Bring Your Car "UP-TO-DATE" 
with the MOST EFFICIENT Ignition ever invented! 

* End "Tune -Up" Problems FOREVER 
caused by Points and Condensor 
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ALLISON XR700 
with the Exclusive...Solid-State Voltage Regulator. 
The ONLY Ignition System that has COMPLETELY overcome 
the Problems that have baffled the Auto Industry for Years! 

SO RELIABLE (99.9.x)... SO PERFECTED... 
that it will soon be STANDARD on most Future new Cars! 

ALLISON Rated #1 by Official Testing Laboratory 
as the BEST "Fuel Saving" Ignition System 

of ALL the Different Ignition Systems Tested! 

* The "XR-700" is a COMPLETELY NEW Ignition System 
employing the Most Advanced Technology, that replaces the 
inefficient Points and Condenso, with an infrared Light Beam 
to Trigger the Latest type of Solid -State Power Components. 
Once installed...'-XR-700" has NO moving Parts to wear out 
or adjust. It works without Friction or wear. Not affected by 
Dirt, Oil, Moisture, Vibration or extreme Engine Temperatures! 
RUGGED and RELIABLE! * The "XR-700" is engineered to OUTLAST YOUR CARI 

*The "XR-700" produces the MAXIMUM "High Energy" 
Long Duration Spark...from your present car's Ignition Coil. 
This permits the Positive Firing of Spark Plugs, even under the 
most Adverse conditions. Also, Eliminates "Engine Misfire," 
resulting in more COMPLETE COMBUSTION! Thus you get 
IMPROVED Fuel Mileage, a HIGHER Performance Level... 
keeps Plugs FROM FOULING and gives LONGER Plug Life! 

Customers Report: * "IT MORE THAN PAYS FOR ITSELF! * INCREASES Gas Mileage up to 30%! * SAVES Money on Costly "Tune -Ups"! * Gives Continuous PEAK Performance! * QUICKER Starting in Any Weather! * Smoother Running...Faster Acceleration! * Plugs Last Up to 4 -Times LONGER!" 

* Reliability PROVEN in Millions of Customer Miles to be so 

exceptionally GOOD...that every "XR700" has a LIFETIME 
WARRANTY! FREE Repair or Replacement for as long as 

you OWN the Unit!...and even if you CHANGE Cars, Allison 
will supply you the necessary PARTS to fit ANY Point.Type 
Distributor...FREE' (Include S2 for Postage 8 Handling). 

* FITS ALL CARS, Domestic 8 Foreign. 4, 6 or 8 -Cylinder. 

* DO-IT-YOURSELF...EASY INSTALLATION! 
The New "XR-700" Is Completely Factory Assembled... 
Thoroughly TESTED! New Precision "Drop -in" Mounting 

Bracket, with color -coded, "Snap -Together" wire connections 
No Distributor Removal necessary Protected against "Incorrect Hook-up' 

Thousands sold at $59.95 ' ONLY 

NOW! Allison's Production ' $3995 
Technology offers you the 
same Premium Quality XR-700 

COMPLETE 
at this SPECIAL LOW Price... . (cal. Res. aId Tax) 

THAT'S EVERYTHING.. INCLUDING POSTAGE á INSURANCE 

* ORDER WITH CONFIDENCE... 
install the "XR-700", and prove to your own SATISFACTION 
that it is as advertised, or return it within 30 days for a F ULL 

Refund of the Purchase Price 

* SAVE! ORDER FACTORY DIRECT. 
Send Check or M.O., State Car Make, Year, No. Cylinders 

* MASTER CHARGE or BANKAMERICARD Card Holders: 
ORDER by TOLL -FREE PHONE. (800) 4236525, Ext. 2 

or Send us (1) Your Number, (2) Interbank No., (3) Exp. Date. * SEND for FREE BROCHURE 
and Comparison Sheet. 

"CB" USERS: The "XR-700" completely ELIMINATES 
the Major Cause of Primary (Ignition Noise) Interference. 

If you have already installed a "Capacitive Discharge" Ignition 
Convert your "C -D" Unit to BREAKERLESS! 

INCREASE ITS EFFICIENCY with "XR-CO"...only S29.95 

* America's Oldest and Largest Manufacturer 

of Opto-Eleclronlc Ignition Systems. 

ALLISON AUTOMOTR E CO. 

1267 RA, East EDNA PL., COVINA, CAL. 91722' 
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8080 Programming 
Manuals 
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MICROCOMPUTER FANS HAVE AN INSATIABLE 
appetite for program listings and program- 
ming manuals. There is not enough good 
instructive material around. Engineering 
computer texts are usually away over the 
head of most hobbyists. Microcomputer data 
sheets and manuals familiarize you with a 

specific device and cannot he expected to 
give much in the way of programming tech- 
nique. 

The four Scelbi hooks that are the subject 
of this review contain a rare mixture of useful 
programs and substantial illustration of tech- 
nique. If you use them as texts and study 
them without skipping, you will be much 
more confident when you approach your 
next programming task. Minimizing memory 
was a secondary concern of the writers: the 
first was the ease of following the logic. 

While the four books are written for 8008 - 
and 8080 -based microcomputers, I highly 
recommend them for owners of any type 
computer. If you want to run the programs 
on your machine they can be converted. 
which although a fairly tedious job, is much 
easier than starting from scratch. It is an 
unbeatable educational experience to boot. 

And I practice what I preach since I have 
taken the floating point arithmetic package 
from Machine Language Programming for the 
8008 and Similar Microcomputers and con- 
verted it to run on the JOLT microcomputer 
that uses the MOS Technology 6502 µP. The 
manageable game programs presented in 
Sce/bi's First Book of Computer Games for the 
8008/8080 is an ideal place to start such a try 
at translating from one instruction set to 
another because of their uncomplicated 
fundamental structure. 

Now to the books themselves. Machine 
Language Programming for the 8008 and 
Similar Microcomputers starts out at the most 
basic level of any of the texts and proceeds 
through a sophisticated program develop- 
ment. The manual begins with a description 
of the instruction set of the 8008 and talks 
about flow charts and hand assembly tech- 
niques. It covers 2's complement number 
representation and methods of converting 
between octal and decimal base number 
systems. Moving on, the manual demon- 
strates common programming problems by 
listing and explaining fully table search and 
sorting routines. Mathematical operations 
follow and more importantly the floating 
point package I mentioned earlier. The float- 
ing-point package uses four memory bytes (8 - 
bit words) to store each number. Three words 
are used for the 23 -bit mantissa plus I -bit 
sign, and one word for the exponent and its 
sign. The data input. output. multiplication, 

addition, subtraction and division routines 
are explained in detail but in down to earth 
language. 

Listed below is the terminal printout of my 
converted floating-point package. The first 
line beginning with the asterisk is the JOLT 
monitor printout following the initial carriage 
return. Next the program counter is set to 
0100 using the colon alter command. 

° 7052 30 2A FF 01 FF 
.: 0100 
.G 12 x 12 = + 0.1440000E + 03 
144 / 12 = + 0.1200000E + 02 
123456E10 + 876543E10 = 
+ 0.1000001E + 17 
99999.9 - 11111.1 = + 0.8888883E + 05 
1E6 x 22.2 = + 0.2220001E + 08 
1E7 / 10 = + 0.1000000E + 07 
1E9 / 1E-4 = + 0.1000000E + 14 
10 - _ + 0.1000000E + 02 
10 - 1 = + 0.9000000E + 01 
12E30 x 20E-2 = + 0.2400009E + 31 

Following the command prompting dot on 
the third line is the G or go command that 
starts program execution. The input data 
routine accepts numbers in integer, fixed 
point, and scientific notation. E stands for 
exponent and signifies that the succeeding 
digits are powers of ten. 1E-4 is I x 10-a or 
0.0001. Output is always in the normalized 
form ±0. E±-. Seventh place inaccura- 
cies are caused by accumulated conversion 
errors and can be eliminated by a little more 
work. 

As with all four hooks a complete assem- 
bled listing for the 8008 is given. The other 
three have dual listings for both the 8008 and 
8080. Published in a large 81/2 X II -inch 
format. the 200 -page edition is priced at 
$19.95. 

Scelbi's First Book of Computer Ganes for 
the 8008/8080 includes complete descrip- 
tions and program listings for Space Capture, 
liexpawn and Hangman. 

Space Capture uses an eight by eight space 
checkerboard in which you must capture an 
alien ship by surrounding it with PHASOR 
hits. The initial program message describes 
the game perfectly: 

"SPACESHIP CAPTURE. YOU 
HAVE 15 PHASOR SHOTS WITH 
WHICH TO DESTROY MY TRAVEL 
SECTORS. IF ALL MY ADJACENT 
SECTORS ARE DESTROYED I AM 
CAPTURED. IF YOU HIT ME OR 
RUN OUT OF PHASOR ENERGY, 
THEN YOU LOSE!." 

Messages are stored one character per 
word in a contiguous block of memory. 
Messages are separated by blank characters. 
You can shorten the statements to conserve 
memory or alter them to your own taste. 

Hexpawn is a simplified chess game that 
uses a 9 -square board with three pawns on 



each side. The game is won by getting one of 
your pawns to the opposite side of the hoard 
or destroying all the computer's men. 

Ilexpawn is very instructive in technique 
because the computer learns as it plays. At 
the start of the first game the computer is 
literally empty-headed and loses easily. But 
every time the machine makes a mistake and 
loses it remembers the error by blanking out 
the move in a memory table. The next time 
the same situation is encountered the 
computer will not repeat the mistake. It 
reaches the point where you can no longer 
win-the hest chance you have is forcing a 
draw. 

Moves are printed out with three octal 
digits representing either side's board posi- 
tions. Memory storage requirements are five 
256 -word pages and can he reduced to under 
four pages by shortening text messages. 

I langman is the familiar word game of the 
same name. One of a series of words stored in 
memory is randomly selected by the comput- 
er. The game offers tremendous language 
learning possibilities. By starting with the 
simpler words of a language you are studying 
and then gradually increasing the difficulty 
of the vocabulary you learn while enjoying 
yourself. 

An 8 -bit word -buffer holds the word 
selected from the list. The guess -buffer is 

initially filled with hyphens which are 
replaced with letters from the word buffer as 
matches occur between the word buffer and 
the guessed letter. A program loop sequen- 
tially tests the characters in the word butler 
for a match. 

The printout below shows how Hangman 

looks on the terminal. Scelbi's computer 
game book sells for 514.95. 

WANT A NEW WORD? Y 
GUESS A LETTER: A 
NOPE! H 

GUESS A LETTER: E 

GOOD. YOU HAVE: E 
GUESS A LETTER: O 
GOOD. YOU HAVE: -O-E- 
GUESS A LETTER: N 

NOPE! HA 
GUESS A LETTER: P 
GOOD. YOU HAVE: -O ER 
GUESS A LETTER: L 
NOPE! HAN- 
GUESS A LETTER: T 
GOOD. YOU HAVE: 
GUESS A LETTER: C 
GOOD. YOU HAVE: 
GUESS A LETTER: M 
GOOD. YOU HAVE: 
GUESS A LETTER: P 
GOOD. YOU HAVE: 
GUESS A LETTER: U 
GOOD. YOU HAVE: 
CONGRATULATIONS! 
WANT A NEW WORD? N 

GOODBYE! 

-O-TER 

CO-TER 

COM-TER 

COMP-TER 

COMPUTER 

The next hook is entirely devoted to a 

single fascinating game. Seelhi's Galaxy 
Game for the 8008, 8080 works with 64 sectors 
in space each having a matrix of 64 
quadrants. You can give commands that give 
short and long term scans. fire torpedos and 

phasors. and navigate your ship. Every move 
you make consumes energy and energy 
conservation is crucial. Then there is the 
additional consideration of protecting your- 
self with energy shields. Firing at enemy 
ships and missing causes immediate retalia- 
tion. Space refueling stations are scattered 
through space. but don't collide with one or 
hit one with a weapon or you are apt to run 
out of fuel. 

Each time the game is started the space 
objects are distributed randomly in the 
sectors. Random numbers are generated by 
executing a sequence of arithmetic operations 
at high speed while waiting for the operator's 
response to the initial message. Even 
conscious effort of a knowing player has no 
influence on the random number. 

Fourth and most complicated is the text 
titled SCELBAL-A Higher Level Language 
for 8008/8080 Systems. SCELBAL (SCien- 
tific ELementary BAsic Language) is a form 
of the popular Basic computative language 
useful for scientific and general problem 
solving. The 400 81/2 x II -inch pages of 
SCELBAL will reveal many of the mysteries 
of computer art to the devoted reader. The 
text simplifies the program by looking at the 
overall plan with the help of flow charts and 
then expands each of the main chart 
blocks. 

SCELBAL requires 8K of memory and 
includes a close facsimile of the floating- 
point package in the first book as an essential 
component. Although SCELBAL does not 
include extended features such as trigono- 
metric and logarithmic functions, after a 
study of the hook and some research in 

ON RIG DOES IT ALL! 

BUILT-IN SPEAKERS 
Easy audio checking 

40 KV METER 
50aU sensitivity monitoring 

FRONT CONNECTORS 
Convenient cable plug-in 

T2 8 n_ VALUE 

SPECIAL INTRODUCTORY OFFER 

$229.95 
COMPLETE WITH CRT 

Tube and Solid State 

,/` 
OBSOLETE PROOF 

Plug in modules for up -dating 

ele a/c 
2849 FULTON ST., BROOKLYN, NY 11207 

PHONE (212) 827.1500 
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THE UNIVERSAL 

PJS-298 
33KV LEADED GLASS 19" CRT 

EIA recommended to protect against 
dangerous X-radiation 

A MUST FOR 

TODAY'S 
SERVICING 

ACCESSORIES INCLUDE: 
CRT 90' Extension 
Yoke Extension 
Transverter 
Convergence Load 

Universal Yoke 

Convergence Assembly 
Blue Lateral Assembly 
Anode Extension 

SOLD THROUGH DISTRIBUTORS ONLY 

PLEASE SEND ME MORE INFORMATION 4-77 

NAME 

ADDRESS 

I 

CITY STATE TIP` 



WHY 
USE 

THE ATC-10 
GENERAL 

TELEVISION 
SERV ICER ? 

. . 

. : +4: 

a . 
._f 

Patents Pending 
covering 13 unique features. 

Because for an investment of 
$299.95, the ATC-10 provides 
most of the combined features of 
a conventional color bar pattern 
generator, an Analyst and a sub- 
stitute tuner. You get time saving 
bohus features, too, like the RED 
RASTER, 3.58 MONITOR, GRAY 
QUAD, and multi -purpose 
HATCHDOTS patterns. 

Al Flynn, proprietor of Al Flynn 
Radio TV Repair Service, Ingle- 
wood, California says . . 

"Versatility makes the ATC-10 
generator a money maker. The 
ATC-10 is what TV repairmen have 
needed for ten years." 

Write for more information on 
the ATC-10 General Television 
Servicer, or try it at our risk. - 30 DAY SHOP TRIAL - 

(If not 100% satisfied in every 
way, return for instant retund in full.) 

American 
Technology 

Corporation 
225 Main Street. Dept. 4C. 

Canon City, CO. 81212. 

For your convenience, we accept 
Master Charge, BankAmericard 

and COD phone orders. 
Same day shipment! 

(303) 275-8991 

representing functions as truncated series, the 
reader should he able to add his own func- 
tions (with additional memory). No doubt 
periodic updates or reader submissions in this 
vein will be published later on. 

SCELBAL has three basic modes of oper- 
ation. Most significant is stored program 
operation where line numbers are typed at 
the beginning of each line. These are stored 
for later execution using the RUN command. 
The second mode is direct execution. If line 
numbers do not precede the statements they 
will be executed immediately after the 
carriage return. In this mode the program 
operates something like a calculator. 

Third is the command mode. SCELBAL 

detects four commands. Entering LIST trig- 
gers a printout of your program. SAVE and 
LOAD store and reload programs stored on 
paper tape. magnetic tape cassettes. or any 
external storage device. SCR clears the 
program buffer and variable storage memory 
areas in preparation for a new program. 

User programs can contain 26 variables 
but more can be handled with the extended 
array capability. 8K of memory leaves about 
1250 words for higher level program storage. 

The SCELBAL manual is priced at $49.95. 
All four publications are available from 

Scelbi Computer Consulting. Inc.. 1322 
Rear-Boston Post Road. Milford. CT 
06460. R -E 

Heathkit AA -1640 
Power Amplifier 

'11 01 
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IF YOU .ARE DIGIT\LLY DEXTEROUS. DETER - 

mined. dauntless. patient. possessed of 
intellectual curiosity and like to accept 
challenges. here is THE project for 
you-the Ileathkit model AA -1640. a 

200 -watts per channel stereo power - 
amplifier. 

If you like the feeling that there's a 

worthy reward at the end of a demand- 
ing project. the AA -1640 will more than 
satisfy it. In fact. you're likely to feel 
that you actually did little to earn such a 

large reward for your efforts and time. 
My "journey" with the AA -1640 was 

not a smooth one. While I worked with 
great care and patience. it was still 
possible to commit "boo-boos." While I 

found the instruction manual complete 
in terms of installation details. I found it 
confusing in a number of spots. While 
Heath comes on strong with a pledge 
that it will be a "silent partner" in your 
project. its implementation of that 
partnership leaves a hit to he desired. 

Construction 
My total investment of time was 70 

hours-a lot to spend on a single project. 
But it was done pleasurably. over a 

period of two months. in working 
sessions of one to two and a half hours. 
The latter is the maximum I would 
recommend: going beyond that can put 
a strain on your concentration capabili- 
ties and could easily result in mistakes. 
In tact. the company advises you to 
"proceed at a leisurely pace . . . to 
avoid getting tired from working too 
long at one time." Actually. I found 
myself wanting to go beyond a two and 
a half hour maximum: this. I hear. is 

called "kit fever"-a driving impulse 

that keeps you going beyond reasonable 
limits. 

Were I to build another AA -1640. I 

could lower the time figure by about 15 

hours. I'm certain an experienced kit 
builder could put the unit together in 50 
to 60 hours at the outset. I found myself 
spending a lot of time rechecking parts 
numbers and hardware sizes because of 
an overly cautious nature. To show you 
the amount of parts/hardware involved. 
it required over three hours to initially 
check them against the packing lists. 

One of the first things that impressed 
me about the AA -1640 amplifier was 
the way it was packed. It came in three 
boxes. One contained the meters and 
related circuit boards. Another con- 
tained a single item-the power trans- 
former. a 25 -pound "monster." The 
third contained the rest of the kit. Split- 
ting the kit enabled Heath to ship via 
United Parcel. a company noted for 
handling electronic products with care. 
Packing the kit in three boxes also 
substantially reduced the chances of 
internal damage. as for example. the 
power transformer loosening front its 
moorings and slamming into a lighter. 
more vulnerable part of the kit. 

The second thing that impressed me 
was the sense of security I had after 
reading a note from Bob Ellerton. Tech- 
nical Consultant. "your personal consul- 
tant during the assembly and checkout 
of your kit . . . we're partners in the 
project." While I'd built two other elec- 
tronic kits several years ago-an inte- 
grated amplifier and a stereo tape 
recorder-I still had a certain amount of 
stage fright. The note dispelled it. (My 
personal consultants actually were 
members of the Heathkit Electronic 
Center staff in Manhattan.) 

Being a cautious type. I decided to 
"ground" myself before starting by 
perusing the construction manual. 
Again I was impressed. this time by the 
manual's thoroughness. Much of it is 
well thought out. 

My first sense of reward came at the 
end of less than two hours of working 
time. which consisted of checking out 
one of several parts lists and wiring the 
test meter-a device indispensable for 
putting this kit together. The meter did 
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what it was supposed to during its 
checkout. 

My second came an hour and a half 
later, on completion of the input 
amplifier circuit board. I was relieved to 
find that rewiring (and reheating) a 

miswired transistor had not affected its 
capabilities. 

My third came two and a half hours 
later on completion of the power -supply 
circuit board. the largest so far. At this 
point I felt that I would have few prob- 
lems completing the set, with no real 
complications as long as I steadfastly 
observed each nitty-gritty detail as 

outlined. 
My first apparent trouble occurred 

some eight working hours later at the 
end of wiring the first of two output - 
amplifier circuit boards. The meter did 
not respond as it should have at one 
check point (page 50 of the manual)-it 
barely moved. Following instructions. I 

rechecked the entire board for solder 
connections. shorts. etc. Finding none. I 

then continued following instructions 
and replaced a capacitor. I got the same 
miniscule meter reading. nowhere near 
as broad as indicated in the manual. I 

was stumped and decided to wire the 
second board and see what happened 
when I checked it out. for comparison 
and as a kind of double check. I also 
figured that if I had trouble with it. I 

would take both boards to my Heathkit 

consultant for help. 
On completing the second amplifier 

circuit board. and comparing it part for 
part. placement for placement with the 
first. I ran the same checks. As with the 
first board I got correct meter readings 
at all but one check point-the same 
one. This suggested there might he an 
error in the manual, the instructions. or 
what have you. I headed for midtown 
Manhattan with the manual for help 
from the Heathkit center. 

There I was told that while the 
manual reading showed a span of one - 
fifth of the meter scale. that the minis- 
cule reading I had obtained was. indeed. 
desirable and that I had no problem. 
Relief! However. I left feeling a bit 
miffed that the manual did not spell out 
the fact that a virtual no -reading 
reading was OK. 

A major disappointment occurred 
some 26 working hours later when I 

conducted the input amplifier tests 
(page 110 of the manual). Nothing. 
Zero. . . . Thinking the tuner/preamp 
combination was at fault. I checked it 
out. It worked. On rehooking the units 
and starting a recheck. I blew a fuse. I 

attributed this to having accidentally 
shorted the tips of a pair of bare blue 
wires that extended from the innards of 
the kit. That stopped me cold. At this 
point I decided to stop by the kit center 
for advice. There I was told that I had 

probably blown two diodes as a result of 
my inadvertent short and was given free 
replacements plus a new fuse. 

Wiring them in and turning on the 
set. I heard a momentary buzz and saw 
a puff of smoke. It was one of the 
replacement diodes. This suggested I 

take the amplifier in to Heath for a 

look-see and additional assistance. 
After explaining the matter at the 

Heathkit center. I was told that I had 
probably shorted a relay that caused the 
diode to blow. In the process of asking 
for further explanation and what I 

might do next to correct the problem. I 

was informed that others were waiting 
for their questions to he answered and 
that there were phone calls lined up for 
the technician to answer. Rather than 
risk trying to comprehend a hurried. 
impatient explanation of what then 
seemed to he a complicated matter in 
such a hectic. pushy atmosphere. I opted 
to leave the unit for repair. I was told it 
would he ready in two weeks. 

It was ready in exactly one month. I 

was informed that the delay was caused 
by a total remodelling of the Ieathkit 
center and employee vacations. My 
invoice read "Fuse blown by defective 
DI01.102 (diodes). defect caused by 
left -channel circuit -breaker wires not 
being connected. Protection hoard now 
works. Initial tests all OK. now ready 

continued on page 92 

Treat yourself to a new direct reading DVM today. 
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DVM 35 
POCKET PORTABLE 
ANALOG REPLACEMENT 
3 -digit, 1% DCV, 
Battery or AC 

Only $134 
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DVM 36 
LAB ACCURATE 
POCKET PORTABLE 
31/2 digit, .5% DCV, 
Battery or AC 

Only $158 

A COMPLETE LINE OF DVMs TO 
You can be sure more times in more circuits, under 
more adverse conditions, with greater versatility, 
accuracy, and meter protection than any other 
digital multimeters on the market today; and for 
less money too. 10 Day Free Trial: Try any of 
these famous DVMs for 10 days. If the DVMs in 
use don't prove exactly what we say, return them 
to your Sencore FLPD Distributor. 
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DVM 32 
BENCH & FIELD MASTER 

31/2 digit, .5% DCV, 
Battery or AC 

Only $198 

"PRIME" STANDARD 
AT YOUR FINGERTIPS 
31/2 digit, .1% DCV, 
Auto -Ranging 
Only $348 

FILL YOUR EVERY NEED OR WANT. 
Want more information? We 
would like to tell you all about 
the Sencore DVMs by sending 
you a 24 -page Sencore News, 
a six -page brochure, and the 
name of your nearest Sen- 
core Distributor today .. . 

simply write or circle 
reader's service number. 
3200 Sencore Drive. Sioux Falls, SD 57107 
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C&S MARKETING ASSOCIATES 
You will never need crystals again with 

the Bearcat 101 Scanner 

BEARCAT 101 SPECIFICATIONS 

SIZE 

WEIGHT 

POWER REQUIREMENTS 

AUDIO OUTPUT 

ANTENNA 

SENSITIVITY 

SELECTIVITY 

SCAN RATE 

FREQUENCY RANGE 

LOW BAND 30- 50mHz 
HIGH BAND 148-174mHz 
UHF BAND 450-470mHz 
'T' BAND 470-512mHz 
HAM BAND 146-148mHz 

MAXIMUM USABLE 
FREQUENCY RANGE 

All of the above plus UHF fre- 
quencies from 416 to 450mHz. 

9"Wx3%"Hx7%"D 
6 lbs. 4 oz. 

117 v ac. 30 w 

3W RMS 

Telescoping (supplied) 
.6uv for 20 db s n ratio on L and H 

Bands. U Bands slightly less. 

Better than -60db @ 25kc 
20 channels per secdnd 

JACKS External 

FRONT PANEL FEATURES 

SUGGESTED LIST PRICE 
$349.95 

OUR PRICE 
$309.95 

antenna and speaker 
Squelch Control 
Volume Off On Control 
Combined Man Scan 
Channel Select Switches 
Light Emitting Diode Channel 

Indicators 
Channel Lock -Out Program 

Switches 
Program Ready Switch 
Program Enter Switch 

+'.J 7 11 

ni 
® MODEL LM aO 

y VPc VOC nfMO t00 t000 MO 

Of7e LO 

V O S 

THE LM -40 
0.1% Accuracy 

3EARCAT 

HAND-HELD 

SUGGESTED RETAIL PRICE 
$129.00 WITHOUT CRYSTALS 

OUR PRICE 
$129.00 WITH CRYSTALS OF 

YOUR CHOICE 

SPE(:II'ICvTI(rS 

Sixe: 2:51:1"11a b :. 11, 11 a 1.1/2"11 
11 eicht: 12 ua 
Poner Requirements: L Id. t 1 in, light bat .rie.) 

5 \d..(1 \, k.I I:ad wium batteries.) 
Ids external pon.º 

Audi.. Outputs 0.311ma,imwn 
Antenna: T.L. api.i: :outruns and n ire antenna (both supplied) 

t Ipti..nal rubber antenna ran al.., be word. 
Sensitivity: t!6onir It f..r 20 dlt qui-tin¢. ly pical 
Channel.: t p b, .1 rn -taLruntrull d elunn. 1, ma, hr .atoned 

automatically or -.1, 1e,1 mdi, idualh or an, 
rombm.n10 

rn.lue..ey Ranee: I.on band :01.211 1111,. bdal.pread ii \Illx 
II.gh band 1511.171 \III,.: total .pr.ad 10 \111: 

Sean Rate. \ppn.a imatel, 8 channel, per ro nd 
Crystal.: \liniaturr plu¢ in ty pr \135 for veiny w otallat ion 
A See u.rin .applied: Televeoping antrnua for booth band..euvenient wen 

antenna 
Panel Fenton,: Squelch r.ntroU\'olume onoff control/Combined 

\ utomati,.\lanunla:hannel Select .,.itch¡d Channel 
,eitches41..1:.1 I. channel indiratorslAntenna jack/ 

External antenna jack/Forward faring 2' speaker 
Certified under FCC Itc¢ulat ions, fart rí15 

TEXAS INSTRUMENTS 
CALCULATORS 

SR -52 5199.95 
SR -56 89.95 
SR -51-11 59.95 
PC -100 169.95 

HEWLETT-PACKARD 
CALCULATORS 

HP -97 675.00 
1v HP -67 399.95 

HP -25C 180.00 

a,...,, ,..., $190 
HP -25 
HP -21 

132.00 
72.00 

Full four digits. 
Less than 2" high. 
Automatic zeroing. 
Automatic polarity. 
Low power:.3W. 

MOS/LSI construction. 
Low, low price. 

r2359331' 
®MODEL co 7 

E.EO.MHZ1 

Only $195 
vVIth Rechargeable 
NICad Batteries $ 
Charger Unit. 

Small and RUGGED- 
ideal for field use. 

1 Hz resolution on low range. 
Overload protection. 
Large 7 -digit LED display. 
10 Hz to 60 MHz frequency 

range. 
C-MOS Construction. 

30 mV sensitivity-Amateur and CB frequencies. 

Ideal for audio, broadcast, 
amateur, CB and industrial 
frequencies. 

NEW!! 
The FM -7 frequency 

range can be extended 
to 512 MHz with our 
new SC -5 Prescaler 

Non -Linear Systems. Inc.j 25th Year of Progress 

To order call TOLL FREE 1-800-251-6771. In Tenn. call 615-528-6502 
POST OFFICE BOX 165, Algood, Tennessee 38501 
Shipping pre -paid on all orders 
Circle the reader service card for our FREE catalog 
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COMPUTEh PROJECT 

Build 2650 -Based 
Microcomputer 
system 
Part I. Built on a single printed -circuit 
board, this 2650 microcomputer contains a video 
and cassette tape interface and resident supervisor 
program. Add a keyboard, video monitor, cassette tape 
recorder and power supply for a complete working system 

JEFF ROLOFF 

AN EASY- I O -USE COMPUTER SYSTEM MUST 

have essentially four major sections. 
There is. of course. the actual processing 
section that usually (at least for small 
users) contains a microprocessor IC. 
There must also he input and output 
sections so that the processor can 
communicate with the outside world. 
The last section that is essential for a 

computer's operation is the memory. 
This is used to store programs and data. 
and it can be either a memory that 
needs to be accessed very quickly when 
running a program or a memory used to 
store information for long periods of 
time. such as cassette tape. 

The 2650 computer project presented 
here has all of the above circuits 
mounted on a single printed -circuit 
hoard. In addition. there is a versatile 
supervisor program that allows you to 
easily create your own programs. The 
heart of the unit is the Signetics 2650 
mic oprocessor. Basically. it is a simple 
to use microprocessor with a powerful 
instruction set. The input device can he 
any ASCII -encoded keyboard. which 
simply hooks to an input port of the 
computer. The output device is a high 
quality 80 -character by 16 -line video 
display generator which is fully con- 
trolled by the processor. There are also 
parallel input and output ports (one 
each) to allow you to communicate with 
any other peripheral device. such as a 
line printer or a floppy disc. The 

151-_. , 
Min . 

,, 

..4 

f ̀ . 
1 11W*, 4741 ........ X 

SPECIFICATIONS 

DISPLAY GENERATOR 

Display Format: 16 lines of 80 characters. User programmable character generator 
selected by setting bit 6 of the stored data to logic -1 level. Bit 7 available for any 
special user application. 

Method of Accessing: The processor writes correct RAM location to place a 
character on the screen. 

Output: Composite video, 1 volt P -P nominal, 75 ohms, 7.1 Mhz. 

Cursor: Written by processor just like any other character. Supervisor uses a square 
dot centered in character field. 

Screen Blanking: During horizontal or vertical retrace, between character lines and 
whenever the processor is accessing the display memory. 

Display Addressing: Starts (upper left hand corner) at address H1000, and ends at 
H14FF. As addresses are incremented, the display position moves downward. 

Additional User RAM: A total of 768 bytes starting at address H1500. Actually a part 
of the display memory, but this is transparent to the user. 

PROCESSOR 

Type: Signetics 2650 microprocessor. 

Buffering: All processor signals buffered for TTL fare -out of 10. 

Memory: 1K bytes of PROM which contains supervisor program. 768 bytes of RAM 
unused by display is available for user programs. PROM is on -board expandable to 
4K bytes. 

Control Lines: Pause and stop -clock lines allow single stepping of programs. 
Disable -lines for address data, and control buses to allow DMA (Direct Memory 
Access) or dual processor operation. 

CASSETTE INTERFACE 

Recording Format: 300 baud, 1200/2400 -Hz Kansas City Standard. 

Output Voltage: 100 mV P -P. 

Misc. Size: 8'/2 -inch square printed -circuit board. 

Power Consumption: 3 amps at 5 volts. 

31 



ROM MEMORY 

Ao M 
AI AI 

A2 
6 

A2 

A3 A3 

AA Al 3624 
AS = ,AS IC13 
A6 - 46 

101 

.11 AB 

CSI CS7 CS3 C54 

21 20 19 18 

IC11 

121 

1815 

141 

ICI6 

161 

3624 

IC17 

111 

ICI6 

131 

IC19 

151 

IC20 

171 

03 

03 

03 

O4 

06 

06 

03 

Og 

D 

10 
0 - 

01 
11 .2 

A10 Ag A11 

16K 00.ON RAM/9074 

eK ADD-ON PAM/ROM 

DISPLAY GENERATOR 

00 
DA1 

042 

DA3 

D11g 

0A6 

DA6 

00 

OAg 

DA IO 

8 

A9 A10 A11 A10 Au 079 

015PMEM IA12 11 

IC301C45 E102.1 OR 2102.1 

BIW 

Al2 

A13 

All 

Ay Al0 A11 A10 An A9 

l0 

l 
12 

C6 

ÑAv - 1/3 7411 

W10 6 II t 4 

1/6 1404 

1/2 7425 

ST 806 

.5V 

16 

1/4 7400 

pHl 

All 

- 1 

013 

12 

_. A1 

--- !I - A4 = A5 

_ A9 

- AB - A7 
13 

CE_ 

I/4 7408 

IN 

30 

01 

IC 

31 

IC 

32 

112 112 112 

Ili 111 111 

AO 

IC IC IC 

38 19 40 

OUT 

13 12 2 

D3 

n 

12 

IC 

Al 

01 

IC 

34 

Ds 

IC 

35 

12 

Ili Ill 

IC IC 

42 43 

12 12 

06 

I 

112 

RIi 

IC 

44 

0; 

A9 AID AII 

I/6 7404 

ñ 

12 

45 

3 

23 

ICiI d 

OISPMEN 

I 6w 

1/4 7400 

LI 42 L4 

IB I7 I6 
AO AI A2 

63 01 

A4 02 
AS 

Ag 03 
1 

.7 7 

46 
04 

06 
ILlB 

(SEE 
0 

TEXT) 6 

3624 
03 

CE 

0g 

9 

All 511 08 A9 AI1 

l 03 

Og 

Ds 9 

- 06 

Not.: IC14,15,16.18,19,201or 

noorymlon 
Add .nordn .nw 

t.n .n p.r.m6n4. S. tea 

1/3 7411 

10 

DISPMEM 

1/4 7400 

A14 

1/3 7411 
1/4 7408 

TIMING CHAIN AND SYNC GENERATOR 

ETA 

E0 

f 1019 
LLR E LO 1 

IS 

fp 
74163 IC50 2 

O C B AC' 

450 

MS EN 

.55 

IC464 

12 

IC464 

IC46b 

D 

IC47.. 'C470 

9 12 

Di 

450 

02 

I1 10 i9 
LLR f 1.04 

LO741631 
51 2 

D C B ACL 

I I 113 114 111 112 113 111 

C64 C32 C16 C8 CI C2 

11011 f9 
CLR ET EA 0 

5 
C074163 IC52 CL 

IC464 IC47< 

03 0A 06 06 07 

XTAII 
IC514 

9 C 
14.l 2640514 

[ 

CI C WOO 

1/6 74SO4 IC51e//¡rr IC53. / 11 12 

1:6 14501 
O C BA 
111 112 113 114 

ICSD 
CI 04 02 01 

T>MR2 

12TH LINE p6 4t- 1474X4 

1/6 74004'8 

C46 

T7 
74125 

CM 
C32 

CY6 

7 LNI6 
LN4 
lNl 

R7 

K 

ICS3 

.sv I/6 74004 

12TH LINE 

11116 (NB 4114 1.112 LNI L! LA 12 LI If5 7410 

11 ICSS 10 9 

CLR ET L0 

LRY74163 IP 

O C 8 ACL 

C2 

,r.--10091 

CM 

1/4 7408 

IC49 o 
3624 1 

A3 03 

A4 
AS 

Al 
43 

A6 

AO 

A3 

Al U7 

°I'CEO 

13 

11 

16 

17 

6 

0 0 

IC214 
1/2 7474 

0 T 

.5v 

2 

12 

SPIED 

OPAK 

1,3 7411 

1414111 

LOR 

.5V 

CPU CLOCK 

.5V 

03 

13.601 

1X4729 

2116139 

910 
15011 

IN9141 112 

--- 

0 

20 BLANK 
VIDEO 

Lit DAD 
A INH 

IC60 

74166 
E 

H - OH 
CLR 

6 

2M5139 
R12 

loDº 

PS a VIDEO OUTPUT 

911 

8281 

IS 

1] GND 

NOTE: ON IC30 THROUGH IC45. ADDRESS LINES AO TO A9 ARE ALL TIED TOGETHER. 

A10 OF IC30.37 ARE ALL TIED TOGETHER AND H10 OF IC38J5 ARE ALL TIED 

TOGETHER. READVWRITE LINES IPIN 31 ARE ALL TIED TOGETHER. 

1/3 7410 

12 

EOL 

E 1/6 7404 

1/3 7410 LNI 

12 13 IA 

I1 

12 

L71a ROL 

1/4 740017 DI 

Dx 

12TH LINE 1/4 7432 
D4 

1/4 7432 

Wu. 

!CCU IC61 b 9e 
IC63b 

1.1116 2 
1/2 7420 

' 
OP 

1/6 7404 

C32 

45V 

I/2,74109 
5 

0 

CK 

IC66-b 

K 
7 

N E 

l - 

.55 

LAR 
STROBE 

IC63. 

04 

m7425 

5V OISPMEV 

10 

CIA 
CI 

ICE 

IC62. 

9 1/2 7420 

1/6 7401 

DISPLAY 
PI ACCESS 

VERT SYNC 

1/4 7408 

SYNC 

.55 
HORIZ SYNC 

10 

-=2 0 
S 

0 

.95 - 1/2 7474 

D 

0 
IC65. 

I/2 7474 

C 
0 

ICES b 

T 

5 BUN pp 
VIDEO 

45V 

6 

FIG. 1-COMPLETE SCHEMATIC of 2650 -based microcomputer. All circuitry, Including cassette -tape interface and video display generator, mount 
on single PC -board. Connection to peripheral devices is made via six IC sockets. 
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All resistors '/4 watt, 5%. 
R1 -R6, R14, R18-10,000 ohms 
R7, R8, R16, R17-1000 ohms 
R9-330 ohms 
R10-150 ohms 
R11-82 ohms 
R12-100 ohms 
R13-620 ohms 
R15-470 ohms 
R19-20,000 ohms 
R20-68,000 ohms 
R21, R22 -20,000 -ohm trimmer 

potentiometer 
Cl, C2, C11-100 pF, disc 
C3, C14-100 µF, 16 volt, electrolytic 
C4, C8-0.01 µF, disc 
C5, C6, C7, C9, C15 -C29-0.1 µF, disc 
C10-0.0022 µF 
C12, C13-0.056 µF, ± 10% polyester film 
D1, D2 -1N914 diode 
D3 -1N4729 Zener 
D4, D5 -1N4148 diode 
01, Q2 -2N5139 transistor 

PARTS LIST 

IC1-2650 microprocessor (Signetics) 
1C2-IC10, IC21, IC22, IC78, IC79-74126 
IC11, IC64, IC69-7408 
IC 12-7414 
IC13, IC17-3624, pre-programmed 

PROM containing supervisor program 
1C14 -1C16, 1C18 -1C20, IC48-3624, 

PROM (see text) 
IC23, IC24, IC65, IC75, IC77-7474 
IC25, IC71, IC76-7400 
IC26-9344, 4 -bit by 2 -bit multiplier 

(Fairchild) 
IC27-1C29-74157 
1C30-IC45-2102-1, RAM (Signetics) 
IC46, IC47-74125 
IC49-3624, pre-programmed PROM 

character generator, upper case 
1050-1052, 1055-1058-74163 
IC53-74SO4 
IC54-7410 
IC59-7432 
IC60-74166 
1061, IC68-7411 

IC62-7420 
IC63, IC67-7404 
IC66-74109 
IC70-7425 
IC72-555, timer 
IC73-74123 
IC74-CA3130 
XTAL1-14.192640 MHz series -resonant 

crystal 
MISC.-One 40 -pin DIP socket for IC1, 

six 16 -pin DIP sockets and printed - 
circuit board. 
The following parts may be ordered 

from: Central Data Company, P.O. Box 
2484, Station A, Champaign, IL 61820. 

IC49-3624, pre-programmed PROM 
character generator, upper case, $27. 

IC13, 1C17-3624, pre-programmed 
PROM containing supervisor program, 
$27 each. 

PC board, predrilled and etched, S30. 
An assembled and tested microcom- 

puter board, $325. 

number of ports can he easily expanded 
to 256. 

The on -board memory consists of 
1024 bytes of PROM used to store the 
supervisor program along with 2048 
bytes of' RA\l used for the video - 
display generator and for program stor- 
age. The external storage device is a 

cassette -tape recorder. An on -board cas- 
sette -tape interface IC is provided that 
uses the 1200 2400 I Iz. 300 -baud stan- 
dard to store the data. When the cassette 
interface is not being used. data lines 
are available for serial I/0 (input/ 
Output) data transfer. The computer 
operates off of a single +5 -volt supply. 
When it comes right down to it. all that 
you need to get rolling in microcom- 
puters is the hoard described in this 
article. plus an ASCII -encoded key- 
board. a video monitor, a cassette -tape 
recorder and a power supply. 

Something more should he said about 
the supervisor program at this titile since 
it pulls all of the hardware together to 
form a simple to use computer system. 
The program allows you to have 
cassette -tape input or output to or from 
any memory block (in a standard 
format. in any length that you want). 
display or change memory. set a soft- 
ware breakpoint (stop) address, inspect 
and set the CPU registers. and jump to 
any memos location to execute your 
program. 

Theory of operation 
Figure I shows the schematic for the 

2650 microcomputer system. Because of 
the architecture of the 2650 micropro- 
cessor. the Processor and Bus Drive 
circuit is very simple. All of the output 
lines of the 2650 are buffered by tri-state 
butlers. and the data bus is buffered in 
both directions. with only one set of 
butlers being enabled at a time. 

Figure 2 shows the timing relation- 
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FIG. 2-2650 MICROPROCESSOR timing relationships. 
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FIG. 3 -TIMING DIAGRAM of horizontal, vertical and sync signals supplied to video monitor 

ships for the 2650 microprocessor. Note 
that both ot'REQ (operation request) and 
the address lines become stable some- 
where in an interval of about 600 ns. 
depending on the individual 2650. the 
temperature and the power supply 
voltage. The 1.18 Mhz TTL clock for the 
2650 is derived from the output which is 
a division of the 14 -MHz master oscil- 
lator used in the display unit. 

Because the microprocessor and the 
display unit use the same RAM (unless 
you expand the RAM). a priority 
arrangement for the memory had to he 
devised. Since the processor could he in 
the middle of an access when the 
display needs the memory again. the 
display checks to see if the processor is 
accessing RAM. and if it is. the display 
waits. After the processor is finished 
accessing the memory, the processor is 
locked out from accessing the memory 
again until the display is through. The 

1V -WHITE 

4VOLACK 
OV -SYNC 

FIG. 4 -COMPOSITE VIDEO SIGNAL supplied 
to video monitor. 

display releases the memory to the pro- 
cessor whenever it is doing inter -line or 
vertical blanking. which accounts for 
about 53% of the time. Therefore. the 
processor runs at about half -speed when 
continually accessing the display mem- 
ory. which is very seldom. When the 
display is using the memory. pin 36 
(of,Ak) of the 2650 is high. 

Data is transferred between the pro- 
cessor and peripheral devices via the 
parallel input and output ports. The 
keyboard should he hooked to the input 
port by connecting it to the correct pins 
of plug P6. The data from the keyboard 
is read by the READ I)SIA command. The 
other input port is read by a READ 

CONTROL command. The hit settable 



output port is accessed by the WRITE 

DATA instruction. 
The Timing Chain and Sync Gener- 

ator circuit divides the 14 M hz clock in 
several stages to form the various signals 
needed to interface with a video moni- 
tor. Derived from these divisions of the 
master clock are the signals HORtzoN I u. 
SYNC, VERTICAL SYNC. and BLANK VIDEO 

(composite blanking). Figure 3 shows 
the relation between the vertical and 
horizontal timing and the sync pulses. 

The Display Memory circuit consists 
of sixteen 2102-I RAM IC's and up to 
two 3624 PROM's. The 3624 PROM's 
are used for both the character genera- 
tors and the supervisor program (as 
opposed to 1702's) so that the whole 
system could run off of a single supply. 
The use of PRO' 's for character gener- 
ators also allows you to create your own 
characters. symbols or limited graphics. 
If hit 6 of the ASCII data is low. it 
selects one of the character generators 
(IC49). while if it is hign it selects the 
other (IC48). The outputs of the char- 
acter generators are fed into a parallel - 
to -serial converter where they are sent 
out at a 14 Mhz rate. They are then 
mixed with the sync pulses to form the 
composite video signal that is sent to the 
monitor. The video output voltages are 
shown in Fig. 4. 

Since the processor and the display 
share the display memory. the address 
lines of the display memory must he 
switched between the processor address 
bus and the display timing generator. 
The Display Memory Address Switch 
circuit does this. When the Display 
Generator is not writing characters (and 
therefore not accessing memory). the 
DISPLAI ACCLSS line is low, which selects 
the processor address bus to he gated to 
the RAM. When the display is not 
blanking the video. however, the Timing 
Chain and Sync Generator circuit 
selects the addresses for the RAM in an 
ordered fashion. 

There is a special pattern by which 
the display accesses the RAM. This 
pattern allows all locations of memory 
not used by the display section (there 
are 768 of these bytes) to he confined to 
one memory block. not just several 
bytes here and there scattered through- 
out memory. A memory map for the 
display is shown in Fig. 5. When the 
address of the RAM is incremented. the 
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1 A11 IN6 OUT 2 M/IO GND ADDR DISABLE 

2 GND 157 *5V A14 OUT 3 CTRL DISABLE 

3 SERIAL INPUT +5V INS GNP TO -ON 

4 A10 154 D7 GNU +5 

5 RUN/WAIT (OUT) AO 06 VIDEO OUT IN1 

6 A6 00 Al2 IN3 PAUSE 

7 A5 Di +5V INO DB DISABLE 

8 A7 GND 02 +5V 152 STOP CLOCK 

9 SERIAL OUT A8 
TAPE RECORDER 

EARPHONE 03GND 8 
1 

10 
RESET OUT 
(SQUARED) Al 

TAPE RECORDER 
MICROPHONE 04 WRP 83 

11 +5V A2 05 A13 82 
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14 DISPLAY ACCESS .5 OUT READ EXTENDED 87 
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FIG. 6-PIN CONNECTIONS of DIP sockets used to connect microcomputer to external devices. 

character on the video display moves 
down one line. When it gets to the 
bottom line. the next character is on the 
top line. one character to the right of the 
present one. Therefore. when the dis- 
play memory is tilled. every memory 
location from address 1000 to 14FF is 

filled with data. If you wish to write 
characters across a line. you must incre- 
ment the address by 16. thus moving 
you to the right one position. So from 
locations 1500 to 17FF you may put 
your own programs and data. just as it' 
the video display wasn't there. 

It may help to show what would 
happen if the memory addressing 
scheme was worked out another way. If 
the addresses were incremented as the 
characters were being printed on a line. 
then addresses 80 to 127 would he left 
unused, along with 207 to 254 and so on 
to form 16 groups of 48 characters each. 
All of these groups are separated by 80 
characters. and programs cannot be 
written in them unless they are less than 
49 bytes long! The addressing format 
can he ignored by someone program- 
ming the unit, for it is'transparent to the 
programmer. It was thought that it 
would he appropriate. however, to bring 
it out here for a more hardware oriented 
person. 

The PROM memory consists of up to 
eight 3624 4K -hit ('ROM's that are 
selected as a function of the upper six 
address lines. The first two IC sockets 
(IC13 and IC17) on the PC hoard are 
usually filled with the supervisor pro- 
gram. It should he pointed out that 
other programs could he written that 
would allow the hoard to have a special 
purpose such as an intelligent terminal 
or a process controller. These programs 

The last circuit is the Cassette Inter- 
face. which connects to the serial input 
and output pins of the 2650 processor. 
The modulator consists of an oscillator 
and gating circuitry to allow either 1200 

or 2400 Hz go to the tape recorder's 
microphone jack. The demodulator con- 
sists of a limiter (IC74) and two Mono - 
stable Multivihrators (IC73-a and IC73- 
h. The output of monostable IC73-a 
goes low if the input frequency is not 
fast enough to keep retriggering it 
(somewhere between 2400 and 1200 

Hz). This output is latched by IC75-b.4 
and the other ntonostahle (IC73-h) takes 
care of bias and distortion problems. 
This output is sent to the serial input 
(sense) line of the 2650. 

Installation 
Connecting the circuit hoard to exter- 

nal devices is accomplished through the 
use of DIP plugs and sockets. Figure 6 

shows the pin connections of these sock- 
ets. 

Connection to your video monitor is 

made [sing plug 5. pins 4 and 5. Pin 4 is 

the ground. and pin 5 is the I volt P -P 
composite -video signal. Plug 6 is used o 
connect to your keyboard. The pin 
numbers that correspond to the ASCII 
data hits can he found in Fig. 6. 

The strobe signal must he low going, 
and should ideally be active as long as 
the key is depressed. Note that the 
supervisor program will not accept a 

very short stroke pulse, since the soft- 
ware is used to detect the strobe. If your 
keyboard strobe is small (less than I 

ms). you can add the circuit shown in 
Fig. 7 to he sure that the program will 
catch every keypress. 

Most keyboards have a strobe that 

F G. 5-RANDOM ACCESS MEMORY Is simul- could either replace the supervisor lasts as long as a key is depressed. so it is 

taneously used for the video display and program or be added to the empty then simply a matter of hooking up the 
program storage. sockets. continued on page 90 
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XR-2206 IC function 
Generator Circuit 

Part I. The XR-2206 IC is a versatile function - 
generator with many applications. Here are some of 

the more interesting circuits you can try. 

R. M. MARSTON 

1 HE XR-2206 IC IS FUNCTION GENERATOR 
that is capable of generating high 
quality sine. square. triangular. ramp. 
and pulse waveforms at frequencies 
from a fraction of a Hz to several 
hundred kliz with a minimum of 
external circuitry. The output frequency 
can be swept over a 2000: I range using 
a single control -voltage or variable 
resistance. In addition. the IC has facili- 
ties for AM. FM. PSK (Phase -Shift 
keying) or FSK (Frequency -Shift Key- 
ing) operations. 

Manufactured by Exar Integrated 
Systems. Inc.. 750 Palomar Ave.. Sunny- 
vale. CA 94086. the XR-2206 is avail- 
able from many distributors. It is 

housed in a standard 16 -pin DIP and 
can be powered from either a single 
supply in the range 10 to 26 volts or a 

split -voltage supply in the range ±5 to 
± 13 volts. \Vhen used as a sinewave 
generator. the TI -ID is typically 2.5 
percent without adjustment but can he 

reduced to about 0.5 percent with 
external trimmer controls. The sinewave 
output has a typical maximum ampli- 
tude of 2 volts RN and an output 
impedance of 600 ohms. The frequency 
stability of the IC is excellent -20 PM 
(Parts Per Million) -per -degree Celsius 
for thermal changes and 0.01 percent - 
per -volt for supply voltage changes. 

The XR-2206 integrated circuit has 

many useful applications. It can readily 
be used as a simple waveform generator 
or as a complex function generator with 
a variety of modulation facilities. 

How it works 
Figure I shows the functional block 

diagram and pin connections of the XR- 
2206. The heart of the IC is a voltage - 
controlled oscillator (VCO) that is 

driven by a pair of current switches. The 
VCO's main timing -capacitor is wired 

between pins 5 and 6. and can have any 
value in the range 1000 pF to 100 µF. 
The VCO's main timing resistor is wired 
between the negative supply voltage 
(V-) and pin 7 or pin 8 of the IC. The 
resistor can have any value in the range 
I K to 2 megohms. 

The frequency of oscillation. fo. is 

determined by íhe external timing -ca- 
pacitor Cr and by the timing resistor RT. 

The frequency is given as: 

= - Hz. 
RT X CT 

For optimum thermal stability and 
minimum sinewave distortion. RT 

should have a value in the range 4K to 
200K ohms. 

The timing resistor can be connected 
to either pin 7 or pin 8. or two timing 
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FIG. 1-XR-2206 FUNCTION GENERATOR, 
block diagram and pin connections. 

resistors with different values call he 

connected for FSK operation. Either the 
pin -7 or pin -8 tinting resistor is selected 
by applying a suitable voltage to the 
FSK input terminal (pin 9) of the IC. If 
pin 9 is open -circuited or connected to a 

bias voltage greater than 2 volts, the 

pin -7 resistor is selected. Conversely. if 
pin 9 is biased below I volt. the pin -8 
timing resistor is selected. This FSK 
facility enables the output signal to he 
switched alternately between two inde- 
pendently adjustable frequencies. to 
produce. for example. a warble -tone 
signal. 

The VCO produces two basic wave- 
forms simultaneously. One of these is a 

linear ramp that is fed to an internal 
multiplier and sine shaper. The other is 

a rectangular waveform that appears on 
pin 11 via a built-in buffer transistor. In 
very simple terms. the action of the 
VCO is such that the timing capacitor 
C1 first charges linearly via the timing 
resistor RT to produce the internal rising 
ramp waveform. Simultaneously. the 
voltage appearing on pin II switches 
sharply from a low to a high state. The 
ramp waveform continues to rise until it 
reaches a predetermined threshold volt- 
age. at which point the rectangle output 
switches sharply to the low state and CT 

starts charging in the reverse direction 
via RT to produce a falling -ramp wave- 
form. The ramp continues to fall until a 

second threshold voltage is reached. at 
which point the rectangular output 
switches sharply hack to its original 
`high' state and the whole timing process 
then repeats. 

The VCO produces symmetrical 
triangle and square waveforms if the 
same timing resistor is used to control 
both charging cycles of the timing capa- 
citdr. Alternatively. if the rectangular 
output waveform appearing on pin II is 

connected to the FSK terminal (pin 9), 
the VCO will automatically switch 
between the pin -7 and pin -8 timing 
resistors on alternate half cycles. If 
timing resistors with different values are 
used. the IC will simultaneously pro- 
duce non -symmetrical linear -ramp (or 
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sawtooth) and non -symmetrical square 
(or pulse) output waveforms. 

The VCO is actually a current - 
controlled multivibrator. in which the 
timing current is controlled by the resis- 
tors connected to pins 7 or 8. or by 
external voltages that are connected to 
these pins via suitable current -limiting 
resistors. This makes it possible to exter- 
nally frequency modulate or frequency 
sweep the output waveforms. 

The ramp output of the VCO is fed to 
the multiplier and sine -shaper circuit. 
This circuit acts like a gain -controlled 
differential amplifier that provides a 
high impedance output at pin 3 and a 
600 -ohm buffered output at pin 2. With 
pins 13 and 14 open. a ramp waveform 
is available at pins 2 and 3. With a 

resistance of a few hundred ohms 
between pins 13 and 14. the circuit 
exponentially cuts off the peaks of the 
ramp signal from the VCO. producing a 

sinewave output at pins 2 and 3. With 
suitable adjustment. the sinewave dis- 
tortion can typically he reduced to a 

mere 0.5 percent. 
The gain and output phase of the 

multiplier can be varied by applying a 

bias or signal voltage to pin I. The 
output is linearly controlled by varia- 
tions above and below a level equal to 
half the supply voltage. The output is 

zero when the pin -I voltage is at half the 
supply voltage, and rises as the voltage 
goes above half the supply voltage. 
When the voltage is reduced below the 
half -supply level. the output -signal level 
again increases but its phase is reversed. 
This characteristic can he used to ampli- 
tude modulate (AM) or phase shift key 
(PSK) the output signal of the wave- 
form generator at pins 2 and 3. 

The high output impedance of pin 3 

is internally connected to the input of a 
built-in unity -gain amplifier stage that 

produces a buffered 600 -ohm output at 
pin 2. The inout signal to the buffer 
amplifier (and hence the output signal 
at pin 2) can he varied by connecting a 

voltage divider between pin 3 and a 

ground point. This can he used to 
provide simple gain control of the 
output. or it can be used for keying or 
pulsing the output signal at pin 2. 

A final point to note about the XR- 
2206 IC is that the DC level at pin 2 is 

approximately the same as the DC level 
at pin 3. Thus. the DC level at pin 2 can 
he shifted by applying a suitable bias 
voltage to pin 3. In most applications. 
pin 3 is biased halfway between the 
positive and negative supply voltages. In 
split -supply circuits. this means that the 
output signal swings about the zero -volt 
(common) line. 

Sinewave generators 
Figure 2 shows the connections for 

using the XR-2206 as a simple sinewave 
generator that is powered from a single 
power -supply. Here. the timing resis- 

+ C3 
10uF 

* C4 

10F 

R2 
10K 

RI 
100K 

FREQUENCY 

0V 

tance is provided by the series combina- 
tion R l and R2. and the output 
frequency can he varied over more than 
a decade range with any given value of 
timing capacitor Cl. When CI has a 
value of I µF. the frequency can he 
varied from 10 Hz to 100 Hz via R I. and 
when Cl has a value of 1000 pF, the 
frequency can he varied from 10 kHz to 
100 kHz. Note that the timing resistance 
is connected to pin 7 of the IC. This 
timing pin is automatically selected 
since the FSK terminal (pin 9) is 

unbiased. The circuit generates a sine - 
wave output at pin 2. since a 220 -ohm 
resistor is wired between pins 13 and 14. 

Tvpicalry. the sinewave distortion is less 
than 2.5% with this simple connection. 

The DC level of the sinewave at pin 2 

is equal to half the supply voltage 
because pin 3 is biased at that level by 
voltage divider R6-R7, which is 

shunted to a low impedance by C3-C4. 
The DC level of the sinewave signal is 

removed by capacitor C5. Potentiometer 
R5 varies the amplitude of the sinewave 
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FIG. 2-SIMPLE SINEWAVE generator uses single -voltage supply. 
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and provides the final output signal. 
The maximum amplitude of the 

output sinewave is determined by LEVEL 

PRESET control R3. To set up R3, first 
disconnect R4 from pin 13 so that a 

triangular output waveform is obtained. 
then decrease R3 until all clipping is 

removed from the triangular waveform. 
Note the R3 setting. Now reconnect R4 
to pin 13 and check that a good sine - 
wave output is obtained. The maximum 
sinewave amplitude can he reduced by 

replacing all ground connections with 
the negative output of the supply. and 
by connecting the LEVEL PRESET Control 
R3 directly to the common or ground 
line. These modifications are shown in 
the circuit of Fig. 3. Note that the R6- 
R7 voltage divider is eliminated and 
that decoupling capacitor C5 is no 
longer required since the sinewave 
output signal is automatically centered 
at the zero volt level. 

The Fig. 3 circuit also shows how the 
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Fig. 3-HIGH-PERFORMANCE SINEWAVE generator uses split -voltage supply and has adjustrents 
for waveform symmetry and distortion. 

INPUT 

R1 

15K 

R2 
15K 

Cl C2 
.01z,F .01pF 

R3 
C3 6.8K 

.02N F 

534 

1K 

SET NULL 

OV 

OUTPUT 
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FIG. 5-ADD-ON MODIFICATION for applying a 

DC offset to the output signal In the Fig. 3 
circuit. 

moving R3 below the noted setting. hut 
the amplitude must no( he increased by 
moving R3 above this setting. Sinewave 
distortion may he reduced below the 
typical 2.5% value by carefully adjusting 
the value of R4. 

The circuit shown in Fig. 2 can he 
used with any power supply in the range 
10 to 24 volts. The circuit can he 
modified for split -supply operation by 
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9 

a scope or millivoltmeter. Set the output 
of the generator to I volt RMS at 
approximately I kHz. Next. adjust the 
output frequency of the generator and 
the SET NULL control R4 of the filter to 
give a minimum output indication. 
Finally. adjust the R4 TIM and R5 
SYMMETRY controls of the generator to 
reduce the output of the litter to the 
minimum possible value. The output of 
the filter corresponds to approximately 
0.1% THD-per-mV RMS. For example. 
if the indicator shows a reading of 5 mV 
R\IS. the THD of the generator is 

approximately 0.5%. 
When using the low -distortion sine - 

wave facility, it may he noted that the 
signal appearing at pin 3 of the IC is 

similar to the signal at pin42. hut has a 

lower distortion and a higher output 
impedance than pin 2. Also. the signal 
at pin 3 is closely centered on the 
common or ground line. while the signal 
at pin 2 is offset by a few hundred 
millivolts. The pin -3 terminal can also 
supply a greater undistorted signal 
voltage than the pin -2 terminal. 

If required. DC onset can he applied 
to the output signal at pin 2 and pin 3 in 
the circuit shown in Fig. 3. This is 

accomplished by applying a bias to the 

C2 
10NF ^ 

TRIANGLE 
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C1 1wF,f= 10Hz-100Hz 
= 0.1F, f = 100Hz - 1kHz 
_ .01uF, f = 1kHz- 10kHz 
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FIG. 6-TRIANGULAR WAVEFORM generator provides a variable -frequency output signal. 

total harmonic distortion (THD) of the 
sinewave signal can he reduced to a 

typical value of 0.5% with the aid of R4 
and R5. Here. R4 trims the THD and 
R5 is a symmetry adjust control. These 
controls must he adjusted alternately to 
give the best sinewave output waveform, 
after first setting R3 to give a non - 
clipped triangle waveform as described 
earlier. 

In the absence of a distortion meter. 
the simple twin -T 1-kllz filter shown in 
Fig. 4 can he used in conjunction with 
an oscilloscope or millivoltmeter to set 
the sinewave generator for minimum 
distortion at I kHz. The procedure for 
using the filter is to apply the sinewave 
output of the generator to the input of 
the filter and connect the output of the 
filter to the input of an indicator such as 

ground side of R3 as shown in the add- 
on circuit of Fig. 5. 

Triangle and squarewaves 
The XR-2206 IC can generate trian- 

gular waveforms by using the basic 
circuits of Figs. 2 and 3 without the 
sinewave shaping resistors. Figure 6 

shows the practical circuit of a variable - 
frequency split -supply triangular wave- 
form generator. When used with a 9V- 
0 9V supply. the unloaded output will 
provide a signal amplitude of about 12 

volts peak -to -peak before clipping 
occu rs. 

Fixed -amplitude squarewave signals 
can he generated. either independently 
or simultaneously with sine or triangular 
waveforms, by simply wiring a load 

continued on page 89 



TELEPHONE 
ACCESSORY 

Turn -On Appl'ances 
Via Long Distance 

An add-on device that enables you to turn on 
and off appliances or sequently turn on 

multiple appliances by ringing your telephone 

THE TELEPHONE IS PHOI1\HEY ONE OF THE 
most important of all those appliances 
that can have a bearing on our daily 
lives: yet it is the one most often taken 
for granted. We usually think of it as 
merely a means of communication but 
in this article we will see how the tele- 
phone can become a "Magic Genie" 
that can control many simple household 
tasks while we are away from home. 

The project described in this article is 
designed to operate with the ordinary 
house telephone. To better understand 
how it works. we must first look at the 
basic phone instrument and see how it 
operates. 

One of the more common telephones 
in use today is the model 500 used in the 
Bell Telephone System. It is the model 
that will be considered. A typical sche- 
matic of the 5(x) -type telephone is illus- 
trated in Fig. I. 

Sound is picked up by the telephone 
transmitter (microphone) as variations 
in pressure caused by a vibrating dia- 
phragm. Sound is reproduced in the 
telephone receiver. It contains an elec- 
tromagnetic earphone. 

It's possible to make a telephone with 
just the receiver, transmitter and some 
additional switches. But such an instru- 
ment would he difficult to use because 
your voice would he loud in your 
receiver and low in the receiver of the 
party you were talking to. The same 
thing would he true on the other end. 
To eliminate this, telephone engineers 
have included varistors in the telephone 
instrument. (Varistors are voltage vari- 
able resistors in which the resistance 
varies inversely with the voltage.) So if 

JAMES GUILDER 

the voltage across a varistor increases. 
the resistance decreases and vice versa. 
This means that the average voltage 
across the receiver in the phone remains 
relatively constant. The voltage pro- 
duced in your receiver by your micro- 
phone is reduced to the same level as 
the voltage coining from the distant 
microphone. 

In Fig. I varistor RV I suppresses dial 
pulse clicks in the receiver. The balanc- 
ing network. composed of varistor RV2. 

TRANSMITTER 

'R3 
2211 

resistor R2. and capacitors C2 and C3 
with the windings of the induction coil. 
forms a hybrid arrangement that pro- 
vides simultaneous two-way operation 
over a two -wire circuit. Capacitor CI 
and resistor RI make up a dial pulse 
filter to suppress high -frequency inter- 
ference to nearby radio receivers. Varis- 
tors RV2 and RV3 with RI also reduce 
the efficiency of the transmitter on short 
loops from the central office to maintain 
satisfactory transmission volume. All of 
the components marked with an asterisk 
(*) are located within the network block 
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FIG. 1 -500 -TYPE TELEPHONE contains transmitter, receiver and network for balancing the signal 
level between the two. 



located inside Western Electric and ITT 
telephones. In phones produced by 
Automatic Electric. these components 
are on a printed circuit hoard in the 
phone. 

While most telephones have three 
wires coming out of them-green (L1). 
red (L2) and yellow-the green and 
yellow wires are often connected to- 

gether. The yellow and red wires are 
used to make the telephone ring. To do 
this. between 60 and 90 volts at 20 I Iz is 

applied to the ringer, which consists of 
two coils in series with a capacitor. The 
ringing coils of the hell and capacitor C4 
are designed so that once the hell starts 
to ring. the ringing signal is reinforced 
and even a small electrical current will 
cause the hell to continue to ring. 

The ringer assembly is connected to 
the telephone line at all times because it 
is connected before the hook sN+'itch that 
disables the rest of the telephone until 
the receiver is lifted off the hook. If the 
telephone company wants to determine 
how many phones are connected to a 

line. it either measures the capacitance 
of the line or the current drawn during 
ringing. 

When the receiver is lifted oft' the 
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100K 

2N3904 

I aOUND SWITCH 2 

101 

R2 
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hook. switches SI and S2 close. while 
switch S3 opens. When SI and S2 dose; 
the phone resistance. that normally 
varies between 600 and 900 ohms. is 

placed across the line. The 48 volts 
across the line when the phone is on the 
hook drops to about 5 volts. 

To dial a phone number. the line 
must he interrupted (opened and 
closed) at a repetition rate of 10 pulses 
per second. This is done by contact DI. 
located on the hack of the telephone 
dial. If, for example. the number 7 is 

dialed. DI (normally closed) opens and 
closes 7 times. While this is happening, 
D2 stays closed. The moment the dial is 

moved from its normal resting position. 
contact 1)2 closes and stays closed until 
the dial returns to its resting position. 
This short circuits the receiver to 
prevent the dial clicks from being 
heard. 

Build the Teleswitch 
How would you like to he able to call 

your house after an evening out, turn 
the electric coffee pot on. and have a 
fresh pot of hot coffee waiting for you 
when you get home? Or maybe you'd 
like to turn the lights on and off in your 

12V+ 

house while you are away on vacation 
so potential burglars won't realize that 
you are not home. 

You can do these things and more 
with Teleswitch. If you want to. you can 
turn on a whole series of devices in 
sequence. just by making one phone call 
every time a device is to be turned on. 
And the best part of the whole thing is 

that you do not get charged for a phone 
call, even if it is long distance. The 
reason for this is that Teleswitch does 
not answer the phone. It simply uses the 
ring signal to activate whatever devices 
are connected to it. 

Do not worry about anyone else 
turning things on accidentally. Tele - 
switch is designed so that unless the 
phone rings exactly once and only once, 
nothing will happen. 

There are two versions of Teleswitch: 
sequential. multiple -device and on/off 
switching. The sequential type will turn 
on a series of electrically operated 
appliances one after the other. This is 

good if you have several things to 
control remotely such as an electric 
coffee pot. warming tray. lights. etc. The 
disadvantage of this device is that to 
turn something off. it requires a sepa- 
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FIG. 3-SEQUENTIAL-TYPE TELESWITCH sequentially turns on multiple appliances. 

rate relay in the sequence chain. 
This turn -oil' problem can be elimi- 

nated if you are only interested in 
turning one device or group of devices 
on and off together. This configuration 
uses a flip-flop circuit to control a relay 
that turns whatever is connected to it on 
and off. The first time you dial, it turns 
the device on. The next time. it turns it 
off. 

About the circuit 
This device uses two sound switches. 

When the telephone rings the crystal 
microphone picks up the sound of the 
hell and triggers SCR I which closes 
relay RN' I (Fig. 2). Transistor Q I is held 
on by resistor R I and is used to reset the 
sound switch by applying a negative 
pulse to its base. 

When RY I closes. its contacts apply 
voltage to the second sound switch and 
to a 20/second unijunction timer cir- 
cuit. 

If the telephone rings only once. 
which is what happens if you place a 

call to turn something on. capacitor CI 
has enough time to charge and trigger 
unijunction transistor Q3. The time 
required for CI to charge is determined 
by the R3-CI combination. The values 
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FIG. 4-POWER SUPPLY FOR TELESWITCH. Output voltage is determined by Zener diode. Power is 
taken from 117 VAC line. 

shown give a delay of about 20 
seconds. 

\1 hen Q3 is triggered, it produces a 

pulse that is used to turn SCR3 on and 
QI off. SCR3 latches relay RY3 on. One 
set of contacts on RY3 is used to 
prepare the circuit to trigger SCR4 on 
the next signal. This is done by transfer- 
ring the gating pulse from SCR3 to the 
gate of SCR4 or SCR5. etc. The other 
set of contacts of RY3 are used to 
control the first item to be turned on. 

While all this is happening capacitor 
C2 is building up a charge. When the 
charge on C2 reaches the triggering 
voltage for unijunction Q4. a reset pulse 
is generated that resets the sound 
switches by turning off Q2 and SCR2 

TDIyF 

and de -energizing RY2 if the call was 
not a legitimate control signal. The 
components used produce a delay of 
about I minute from the time the phone 
first rings until the reset pulse is gener- 
ated. 

What this means is that sequential 
devices cannot be activated unless there 
is an interval of at least I minute. This 
delay helps prevent accidental activa- 
tion by random phone calls. 

On -off switching 
For on/oft' switching. the second 

version of Teleswitch. shown in Fig. 3. 
should be used. It is similar to the 
sequential type in that it uses two sound 
switches and two unijunction transistor 
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There is a gray area of regulatory 
conditions surrounding the use of pri- 
vately -owned telephone equipment on 
telephone company lines. The famous 
1968 "Carterfone Decision," that permit- 
ted attachment of privately owned 
"foreign" equipment to the telephone 
lines, was not a Federal Court decision 
as most people believe. The Federal 
Court referred the case to the Federal 
Communications Commission because 
of its technical nature. Thus the decision 
was only an FCC opinion, and not a 

court ruling. 
That decision was against the restric- 

tive practices of the telephone company 
and said, essentially, that the attach- 
ment of customer -owned "foreign" 
equipment, that increases the utility of 
the phone to the user, should be 
permitted providing that such attach- 
ment does not pose a hazard to the 
telecommunications network, telephone 
company equipment, its employees, or 
the public. 

As a result of the Carterfone Decision, 
telephone companies modified their tar- 
iffs, permitting such connections, but 
with wording Inserted that requires a 

"voice connecting arrangement." 
The FCC has since entered into hear- 

ings with the telephone companies, the 
state Public Utilities Commissions, and 
telephone equipment manufacturers to 
finally implement the intent of the 1968 
decision. While moving slowly, progress 

Ma Bell, the FCC and You 
has been made; and in most cases, the 
agreements reached and the tariff 
changes have all been in the direction of 
allowing private equipment to be con- 
nected to the line. AT&T itself has 
changed its tariffs recently to allow 
certain equipment, that contains a tele- 
phone company -approved connecting 
device, to be connected to the line. 

But these telephone company -ap- 
proved devices increase the cost of the 
equipment sold and many people feel 
they are unnecessary. Experts in the 
field find it illogical and unreasonable for 
AT&T to use foreign attachments with- 
out the "voice connecting arrange- 
ment," but to require it when the 
identical device is purchased directly by 
the telephone user. 

An Electronics Industry Association 
staff vice-president for communications 
and industrial electronics has reported 
that more than 1800 phone companies 
nationwide already use independently 
made attachments without the so-called 
protective devices for interconnect. 

The FCC has indicated to AT&T fiat 
the Bell System should not require 
connecting arangements for equipment 
.when the same type of equipment 
provided by the telephone companies 
themselves is not connected through 
these voice -connecting arrangements. 
The Bell System, for example, offers a 

telephone answering machine on á 
rental basis and does not connect that 

unit through the connecting arrange- 
ment they want to require others to 
use. 

Many experts believe that it is now 
perfectly legal and permissible to con- 
nect telephone accessories to the regu- 
lar phone line providing that these 
devices do not interfere with normal 
telephone operations, deprive the phone 
company of its lawful revenue, or create 
a hazard to its equipment or personnel. 

The FCC's position regarding inter- 
connect is quite clear and has been 
expressed many times. Even where a 

potential for harm exists, the FCC is 

determined to investigate the facts and 
to assure that only minimum restriction 
and regulations will be allowed as are 
absolutely required to prevent such 
harm. 

Many believe that it is only a matter of 
time before the restrictive interconnect- 
ing arrangements will no longer be 
required. For the time being, would-be 
users of telephone accessories have 
three choices: 

1. Use only equipment that is induc- 
tively or acoustically connected to the 
telephone line. 

2. Pay to have the telephone compa- 
ny install a connecting arrangement and 
pay a monthly service charge. 

3. Ignore the tariffs and connect your 
telephone accessories directly to the 
telephone line. (This, of course, would 
be illegal.) 

timing circuits. The di0ference between 
the two is that the output of Q3 triggers 
a flip-flop (Q4 and Q5) instead of an 

SCR. The negative going pulse from 
Q3's B2 terminal does two things. First 
it goes via isolating diode D I to the base 

of QI and turns off SCRI and its asso- 

ciated relay. The negative pulse is also 
applied via isolating diode 1)2 to the 
triggering circuit of the histable flip- 
flop. Capacitor C4 blocks any DC levels 
while diodes 1)3 and D4 serve as 

steering diodes which cause pulses to 

change the flip-flop from one state to 
another, forming the on/oil switching 
action. 

The output from one side of the flip- 
Ilop is fed to Q6. which acts as a relay 
driver and closes the relay on every 
other pulse. 

As with the first version of Teleswitch. 
this one requires exactly one ring of' the 
telephone to actívate. More than one 
ring will trigger sound switch 2 and 
disable the entire system for one 
minute. 

Construction 
Teleswitch is hest built on a chassis 

that measures at least 5 x 9 X 2 inches. 
Depending on how many sequential 
devices you are going to control, you 
may want to use a larger chassis. with 
enough room to mount all of the 
controlled outlets. 

Mount both sound switches next to 

each other in the middle and towards 
the rear of the chassis. 

Drill two '/g -inch holes at the spot 
where the crystal microphones will he 

mounted so that the ring signal can he 

picked up more easily. The controlled 
outlet(s) are mounted next. after you 
have first drilled a 1s/16 -inch hole to 
accommodate the outlet. This outlet is 

similar to the ones commonly found in 
homes except that it does not have two 
receptacles. only one. It can he 

purchased in any electrical supply store. 
After drilling the main hole for the 

outlet. make the two small holes for the 
retaining screws. Remember to select a 

chassis large enough to mount the 
number of controlled outlets you are 
going to have. 

Layout of components requires no 
special attention, Perforated phenolic 
circuit boards can he used. and any 
convenient arrangement will do. A 12 - 

volt power supply should he used. If a 

large number of high -current relays ate 
needed. make sure the supply can 
handle all the current required: other- 
wise a higher current transformer and 
power transistor will he needed. 

The schematic of a suitable power 
supply is shown in Fig. 4. The AC 
voltage is stepped down by the trans- 
former to 24 volts and then rectified by 
the bridge rectifier. The rectified voltage 
is then fed to a resistor/Zener-diode 
circuit, where a reference voltage is 

produced. and fed to the collectors of 
Q I and Q2. The Zener reference 
voltage. which determines the output 
voltage of the supply, is applied to the 
base of Q2 which is connected in a 

Darlington configuration with Ql. Out- 
put is taken across the series combina- 
tion of the 270 -ohm resistor and the O.I- 
µF capacitor. 

The components for the supply are 
not critical. Just about any NPN power 
transistor can he used instead of the 
2N3055 specified, and any low-frequen- 
cv small -signal NPN can he used for Q2. 
The output voltage of the supply equals 
the Zener voltage minus the voltage 
drop across the two transistors. or 
V,- 12. To change the output voltage 
of the supply. simply change the Zener 
diode. 

If a large amount of current is 

required. the transistor will become very 
hot and it may he necessary to mount it 
on a heat sink. As long as von can hold 
a finger on the transistor for a minute 
while it is operating. you're okay. If you 
have to pull your finger away immedi- 
ately. use a heat sink. But he careful, 
don't burn yourself. 

Installation and operation 
To use the Teleswitch it is only neces- 

sary to place the telephone on top of the 
chassis and plug in the devices to he 

controlled. You must adjust the thresh - 
continued on page 95 
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Using PLL for CB 
Frequency Synthesizers 

CRYSTAL 
OSCILLATOR 

COUNTER 
DIVIDE- 
BY-M 

Fr= 10KHz 

Part III. An in-depth look at how 
a synthesizer in a CB transceiver works 

ROBERT F. SCOTT 
TECHNICAL EDITOR 

DURING THE LAST TWO MONTHS. \VE HAVE 

taken a broad look at the phase -locked 
loop as it is applied to frequency 
synthesis in CB transceivers. Last 
month. we saw how the Motorola 
XC3390 frequency -synthesizer IC might 
be used in a CB set. In this. the 
concluding installment of the series. we 
get a chance to examine some actual 
circuits as used in the G -E model 3- 
5800A 23 -channel transceiver. (By the 
time this issue reaches you. the 3-5800A 
will have been discontinued and re- 
placed by the model 3-5819 and other 
40 -channel models.) 

The Motorola XC3390 IC contains 
nearly all the components and circuitry 
needed for a frequency synthesizer. The 
only external components required are 
the 30.72 -MHz reference crystal. loop 
amplifier and filter, and the VCO. The 
synthesizer develops the RF-channel 
carrier frequencies used in the transmit 
mode and the two mixer injection - 
frequencies for the receiver. Compare 
this with the digital frequency synthe- 
sizer in the G -E model 3-5800,4. A block 
diagram of this synthesizer is shown in 
Fig. I. 

Note that this synthesizer uses two 
crystals for full control of all transmit 
and receive frequencies. There are two 
IC's and eleven transistors. The re- 
ceiver's first mixer injection -frequency is 

on the high side of the channel carrier 
and ranges from 37.66 to 37.95 MHz to 
develop the 10.695 -MHz first IF. The 

PHASE 
DETECTOR 

LOW-PASS 
FILTER 

VCO 

PROGRAMMABLE 
DIVIDE -BY -N 

COUNTER 

second mixer injection -frequency is on 
the low side at 10.24 N Hz to develop the 
455 -kHz second IF. 

The synthesizer is switched between 
the receive and transmit modes by the 
control voltage on the R/T line. In the 
receive mode, the control voltage is +7 
(regulated) and is applied to terminal b 

of the synthesizer and to all receiver 
circuits including the AF preamplifier. 
In addition. this +7 volts is applied to 
the emitters of the mike preamp tran- 
sistor (not shown) and transistor Q904 
(shown in Fig. 2) in the unlock 
switching circuit. biasing these two tran- 
sistors off. 

Figure 2 shows how the synthesizer is 

connected into the receiver and transmit 
circuits of the transceiver. When the 
mike PUSH -TO TALK switch is pressed. 
the R/T line is grounded. the receiver 
circuits are disabled, the synthesizer is 

set for transmit operation and the Q904 
emitter is grounded. Transistor Q904 
now saturates. effectively grounding the 
emitter of the transmit buffer Q901 to 
activate the transmitter. 

Synthesizer operation 
When the synthesizer R/T terminal is 

high (set to receive). the digital frequen- 
cy divider in IC802 is set for receive 
operation and R/T switching transistor 
Q81 I is saturated. grounding out any 
possible transmit -frequency output 
through D802. 

The VCO frequency is controlled by 

OUTPUT 
SIGNAL 

Fo=N X Fr 

the voltage on the variable -capacitance 
diode (D801). When in the receive 
mode. the VCO operates 455 kHz above 
the channel carrier frequency. 

The 10.24 -MHz reference oscillator 
(Q801) generates the second mixer input 
signal at terminal h and is summed with 
the VCO frequency in mixer Q803. The 
amplified 10.24 -MHz reference signal is 

divided by 2 to develop a 5.12 -MHz 
signal for the input to the reference 
divider (pin 5 of IC802. Fig. 3). 

The crystal -controlled offset oscillator 
(Q806) operates on the third overtone of 
the 8.650 -MHz crystal to generate 25.95 
MHz as one of the inputs to mixer Q808 
where it is heterodyned with the VCO 
frequency. The low-pass filter (C835. 
1808 and C836) selects the difference 
frequency for the sampling input (pin 4) 
of IC802. The difference frequency 
ranges from 1.47 to 1.75 MHz. depend- 
ing on the channel in use. 

In IC802. the reference divider di- 
vides the 5.I2 -MHz input by 512 to 
develop 10 kHz as one of the inputs to 
the PLL phase detector. The variable 
sampling signal (f) on pin 4 goes to the 
programmable divider where it is di- 
vided by factor n to develop a 10 -kHz 
signal. The phase-detector/charge- 
pump combination develops a correc- 
tion voltage that is filtered. amplified 
and used as the control voltage for the 
variable -capacitance diode that controls 
the frequency of the VCO. 

The out -of -lock detector develops a 
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FIG. 1-DIGITAL FREQUENCY SYNTHESIZER In the G -E model 3-5800A uses only two crystals for full control of all transmit and receive frequencies. 

positive voltage at terminal a whenever 
there is a difference in the frequency or 
phase of the two signals applied to the 
inputs of the phase detector. This posi- 
tive voltage is fed through R602 and 
R605 to the base of Q602 in the unlock 
switching circuit (Fig. 2). turning it on. 

Diode D303. normally back-hiased by 
the voltage on the AGC line. conducts 
through Q602. and shorts the AGC line 
to the B- line. This mutes the receiver 
by cutting off the RF and IF amplifiers. 
Similarly, the receiver (and transmitter) 
circuits are disabled while switching 
from one channel to another. This is 

done by momentary closure of a switch 
connected to pin 12 of the CHANNEL 

SELECTOR. This applies +7 volts to the 
base of Q602 through R603. 

Transmit frequency synthesis 
When the R/T line is grounded. Q803 

is biased off so that the 38 -MHz output 
does not appear at terminal d. At the 
same time. the digital frequency di- 
viders in 1C802 are set for transmit 
operation and Q81 I is turned oil. 
removing shorting diode D802 from the 
Q805 collector circuit so that the trans- 
mitter drive signal appears at terminal c. 
The frequency of the VCO is adjusted to 
the channel center -frequency by the DC 
control -voltage from IC802. 

When in the transmit mode. the only 
output of the 10.24 -MHz reference 
oscillator that is used is the one applied 
to the divide -by -2 flip-flop in IC801. 

(UNLOCK) 

(27 MHz) 

DIGITAL 
d FREQUENCY 

SYNTHESIZER Q 0° 
(10 MHz) (38 MHz) 

Co 0° E F° G H° I B°A° 
0.02 + FQ º °- - 1 

To.00 I 
I l: 2/ 3 < I 5 8 I 

- I 010 901 
I 

I o12 SELECTOR I 

I I SW 1 

L-° j 47/16V 

TO RECEIVER 
2nd MIXER 

7.6V 

11111 

D601 39O02 33/1OV 

REGULATOR 002 

R602 R605 
10052 10K 

T 

TDD4 

33/10V) 0.04 

+ 

100pF 

12K 

0602 

13.9K 1zzK 

0303 

0904 

UNLOCK 
SWITCHING 

10K 
XMIT BUFFER 

1 50pF' 

0901 

0.005 

1.8K 562 

2.2K 

TO RECEIVER 
1ST MIXER 

R/T LINE 
+7V (RECEIVE) 
OV (TRANSMIT) 

+13.8V 

DELAYED AGC 

o} 2.22 
I TO XMIT o DRIVER 

1.02 0.01 

T? 

¿5652 

0.0022 

T. . 

FIG. 2-SYNTHESIZER CONNECTIONS to receive and transmit circuits of transceiver. 
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FIG. 3 -PHASE -LOCKED -LOOP FREQUENCY SYNTHESIZER In the G -E model 3-5800A. 

The 25.95 -MHz output of' the offset 
oscillator is mixed with the buffered 
output of the VCO in the base circuit of 
mixer Q808. 

The low-pass filter eliminates the sum 
frequency and passes the difference 
frequency to the sampling input of 
IC802. The difference frequency will 
range -depending on the channel se- 
lected -between 1.015 and 1.305 MHz. 

The 5.12 -MHz signal fed to IC802 is 
divided down to 5 kHz by the divide -by - 
1024 reference divider. Frequency f fed 
to the sampling input of IC802 is 

divided in the programmable divider by 
whatever factor n -determined by bina - 

T 0.001 

ry-coded voltages from the CFI \NNEL 
SELECTOR -will result in a 5 -kHz signal. 

The two 5 -kHz inputs to the phase- 
detector/charge-pump combination de- 
velop a correction voltage that controls 
the VCO in the same way it does in the 
receive operation. When The VCO is off 
frequency. the out -of -lock detector and 
switching circuit disable the transmitter 
until the voltage -controlled oscillator is 

hack on frequency. 
Well, that about wraps up the I'LL 

circuit in the G -E 3-5800A. There are 
other interesting circuits that we hope to 
present in another story. While' prepar- 
ing this series on the I'LL. I was in- 
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0810 
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trigued by the possibilities of using the 
basic ideas that we've covered in a 

broadcast -hand receiver. 
The phase -locked -loop approach 

should eliminate distortion caused by 
mistuning and oscillator drift. Ceramic 
IF filters can provide a bandpass shape - 
factor with good bandwidth and mini- 
mum interference from adjacent chan- 
nels. I don't know when I'll have the 
time to develop a receiver of this type, 
so wny don't you take a crack at it? 

No doubt there'll be other IC's devel- 
oped to simplify PLL circuitry. We'll 
report on them as soon as technical 
details are released. R -E 



Increase Dynamic 
Range For 

Better HI-FI 

LEN FELDMAN 
CONTRIBUTING HI-FI EDITOR 

HAVE YOU EVER WONDERED 11OW SOME 

record companies have been able to 
"restore" old recordings (notably. those 
old 78 RPM Caruso records). enhance 
them with new orchestrations using 
modern, electronically recorded orches- 
tras and even reduce their background 
noise? In many cases. computers have 
been responsible for this audio miracle. 
Computers have been used to analyze 
audio signals. differentiate them from 
random noise and more. But. as you 
might guess. the cost of such audio 
restoration is enormous and hardly 
lends itself' to home hi-fi use. 

Noise reduction 
Several noise reduction schemes have 

been developed for home use, the most 
familiar is the Dolby "B:' noise reduc- 
tion system. Dolby works well in 
reducing any noise that might he added 
to a program source during the recording 
process. hut. as most readers realize by 
now. Dolby cannot help a program 
source (records. tapes. FM) that already 
has noise in it. As far as Dolby is 

concerned (or JVC's ANRS system. 
which is similar in operation to and 
compatible with Dolby), it "looks" upon 
such noise content as part of the original 
program material. 

In the February. 1975 issue of Radio - 
Electronics, we described a system 
developed by a company called dbx. 
Incorporated. This system is capable of 
encoding and decoding discs or tapes 
for a significant increase in dynamic 
range and noise reduction. It can work 
wonders with "live" recordings in that 
dynamic ranges as high as 100 dB 
(difference in level between the softest 
musical passages and the loudest) can 
first he linearly compressed so that wide 
dynamic ranges can he accommodated 

Compression/expansion process increases dynamic 
range and delivers age-old audio dream of a tape copy 

that sounds better than the original 

on a home or professional tape deck. 
Most tape decks used for home appli- 

cations have a dynamic -range capability 
of no more than 55 to 60 dB. If the 100 - 
dB dynamic range of music is first 
compressed into 50 dB. that music can 
he made to "fit" onto the tape and will 
lie somewhere between the tape -noise 
"threshold and the tape -saturation level. 
as shown in Fig. I. If a linear expander 
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FIG. 1-COMPRESSION/EXPANSION process 
reduces the dynamic range of input signals so 
that it tits within the limitations of magnetic tape 
and then restores the original dynamic range 
during playback. 

(operating in a reciprocal manner) is 

used during playback. the entire 100 -dB 
range of the original music can he 
reproduced faithfully. What's more, 
audible tape noise (the "noise floor") 
can be effectively reduced by as much 
as 30 dB in the process, All well and 
good, so long as you are recording 
"live" music. But again, as with Dolby, 
the moment you try to "transcribe" a 

program source having limited dynamic 
range and audible noise using this dbx 
"compander" action, all you can hope 
to do is end up with no further increase 
in noise and no further compression of 
the program. You cannot restore origl- 

nal dynamic range or reduce pre- 
existing noise using this system. 

One-sided noise reduction systems 
have been developed that require no 
prior encoding. The simplest. and best 
known of these, is the high -cut filter 
present on most modern amplifiers and 
receivers. Such filters arbitrarily and 
steeply attenuate frequencies above a 

predetermined point, reducing high - 
frequency hiss and noise. Unfortu- 
nately. such passive filters reduce the 
treble content of the reproduced music 
as well. More sophisticated "dynamic" 
filters operate on the principle of contin- 
uously varying bandwidth. When no 
highs are present. the filter bandwidth is 

reduced; while when musical highs must 
he reproduced. the filter bandwidth 
"opens up" automatically allowing the 
"highs" to come through. The trouble 
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FIG. 4-LOW AMPLITUDE Input signal (upper 
trace) is reduced further (lower trace) by expan- 
sion. 

with most of these dynamic filters is that 
you can hear them working. and 
residual hiss tends to be audible 
depending on the musical material 
being reproduced. 

Increasing dynamic range 
Another way dynamic range can be 

restored (and noise reduced at the same 
time) is by means of an expander. Two 
types of expanders (models // 7 and 1/9) 
have been marketed for some years now 
by dbx, Inc.. that offer variable expan- 
sion capability. They can be set for 
varying degrees of linear expansion (in 
which louder signals are made still 
louder and softer signals are made still 
softer). as shown in Fig. 2. Or. they can 
he set for peak expansion only-the 
loudest signals are made louder, while 
all other levels are reproduced at their 
original amplitude. The latter applica- 
tion works well for program sources that 
have been peak -limited (FM programs 
are a good example of this). To under- 
stand how expansion works in the 
"peak-unlimiting" mode. consider Fig. 
3. In this mode, expansion only takes 
place above a predetermined threshold 
(that is varied by means of a front panel 
control on the dbx model 117 or model 
119). 

Figures 4. 5 and 6 show what happens 
when signals of varying amplitude are 
applied to a linear expansion system. In 
each case. the upper trace represents the 
input. Gain was set identically for both 
upper and lower traces in each scope 
photo. In Fig. 4 we see a low-level signal 
applied to the expander. and the output 
is even lower in amplitude. In Fig. 5 the 
input signal has been increased in 
amplitude so that it is just about at the 
"threshold" point of the expander. and 
the output level almost equals the input 
level. A higher amplitude input signal 
results in a still greater (expanded) 
output signal. as shown in the lower 

MAP, 

FIG. 5-INPUT SIGNAL at_the threshold point of 
the expander Is unchanged by the expansion 
process. 

trace of the scope photo in Fig. 6. 
Obviously, such an expander can he 

used effectively for listening to stored 
program sources that are known to have 
been compressed in one way or another. 
But what if we were to try to record such 
a program source onto tape. Our prob- 
lems would he worse than before. Since 
the low -amplitude signals have been 
made still lower in amplitude. they will 
he buried below the tape -noise thresh- 
old. The loudest passages. that have 
been further expanded. will push the 
recording level right up into tape satura- 
tion. Figure 7 shows the record/play- 
hack response from 20 IIz to 20 kllz at 
0 -dB recording level on a high -quality 
cassette machine. Note the effects of 
high -frequency tape saturation as we 
approach the high -frequency end of the 
spectrum. Not only is the output at- 
tenuated. hut. if we could examine the 
actual waveforms above 5 k I iz or so. we 
would see that they are highly distorted. 
So. expansion may he great for listening 
to previously recorded programs. but 
makes matters worse if it is first applied 
to a program source that is to he 
recorded on tape. 

dbx I[ 

FIG. 6-HIGH AMPLITUDE Input signal (upper 
trace) is increased (lower trace) by the expan- 
sion process. 

Compassion 
Referring back to Fig. I and dhx's 

other innovative product-the 2:1/1:2 
Compander (known as their 120 ser- 
ies)-suppose we used bout products in 
series before making a recording. In 
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FIG. 7-RECORD/PLAYBACK RESPONSE of a 

cassette deck at a 0 -dB recording level. 

other words. if we first expanded our 
program source (listening all the while 
to make sure we had applied the correct 
degree and rate of expansion) and then 
applied the resultant signal to the 2:1 
compressor and recorded it. we could 
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"contain" even the previously expanded 
program source within the tape's avail- 
able 55 or 60-d13 dynamic range. 

Realizing that such a combination of 
products could actually deliver the age- 
old audio dream of a "copy that sounds 
better than the original". dhx has now 
come up with a new unit, the model 128. 
Essentially. the product is nothing more 
than a combination of their earlier 
model 117 (or model 119) expander, and 
their later /20 series 2:1/1:2 compander. 
By combining both products in one, the 
model 128 offers much simpler and 
more flexible "patching in" facilities. 

With the new model 128, the audio 
enthusiast can restore dynamic range to 
a prerecorded program while reducing 
playback noise. then cop\ the enhanced 
program in dhx encoded format to 
prevent the build-up of additional noise 
(and to contain the newly arrived -at 
extended dynamic range within the 
limitations of the tape). Simply stated. 
this new product makes it possible to 
produce a tape copy that has greater 
dynamic range and less noise (and 
therefore sounds better) than the origi- 
nal! 

To illustrate the benefits of 2:1/1:2 
companding. we used another capability 
of our spectrum analyzer. It is possible 
to set the filters within the analyzer to a 
manual mode. so that while the scope 
beam sweeps across the screen, the 
filters are fixed to a pre -determined 
frequency. We set the filter to pass a I - 

kHz signal and made a continuous 
recording of that tone at a level that 
would have corresponded to tape satu- 
ration-the highest practical recording 
level. In Fig. 8. therefore. the entire 

I . r I lovi rk* . Oo 

FIG. 8-1 kHz INPUT SIGNAL at 0 -dB reference 
level (upper trace) causes tape saturation. 
Record and playback of 1 -kHz signal reduced to 
-60 dB results In output that is buried In tape 
noise (lower trace). 

upper trace represents the playback level 
of this signal f'rorn our tape recording, 
and all references to frequency on the 
scope screen should be disregarded. 
Storing this trace at the upper portion of 
the screen. we then ran some tape while 
attempting to record the same frequency 
at a level 60 -dB lower than before. The 
resultant recording was played hack, 
and. as can be seen by the lower trace, 

consisted almost entirely of random 
noise (the low-level signal having been 
"buried" below the noise of the tape). 

Next, we repeated both recording 
sessions, hut this time the signals were 
first fed to the model /28, with the 
RECORD button depressed so as to apply 
the fixed 2: I compression. The recorded 
levels obtained are shown in Fig. 9. 

t 

i 

l 

.1 

FIG. 9-RECORD/PLAYBACK of 0 dB and -60 
dB 1 -kHz input signals after fixed 2:1 compres- 
sion. 

Note. that our high-level signal shows 
up during ordinary playback as being 
some 12-d13 lower than was the case in 
Fig. 8, while our original -60 -dB tone 
now appears to he only some 30'-dR 
lower than the original 0 -dB recorded 
level. In other words, the difference in 
amplitude between the high-level and 
low-level recorded signals has been 
reduced from 60 d B to 30 dB. 

Next, the recordings were plaved- 
hack using the 1:2 expansion capability 
of the dhx model /28. To do this. it is 

simply necessary to push the PLAY 

button. 
In Fig. 10 we see that the high-level 

signal has been restored to its original 
amplitude. But. in reproducing the low- 
level (-60 dB) signal and displaying it 

o 

tjc 1 

FIG. 10-RECORD/PLAYBACK of 0 dB and 
-60 dB 1 -kHz input signals using fixed 2:1 
compression to record and fixed 1:2 expansion 
during playback. Comparison with Fig. 8 shows 
reduction in noise. 

as the lower trace, notice that this signal 
now is quite definable as a straight line 
and is no longer buried below the tape 
noise as was the case when the 
compress -expand sequence was not 
used. 

Finally. we returned to the sweep 
mode of the spectrum analyzer and 
made a frequency sweep from 20 Hz to 
20 kHz at a level that previously 
resulted in high -frequency tape satura- 
tion and attenuation (see Fig. 7). This 
time. the signal was first compressed by 
the dhx model 128. Results, during play- 
back, are shown in Fig. II. As expected. 
the actual recording level on the tape is 

some 10 -dB lower than in the case of 
Fig. 7, and because of this lower 

'.111 I : .111111~~, 

FIG. 1-FREQUENCY RESPONSE of a cas- 
sette deck at a 0-dB input -signal level using 
fixed 2:1 compression. 

recording level. response is seen to 
extend far beyond what it did in Fig. 7. 

Since response on the actual tape is now 
Ilat (and free of distortion caused by 
tape saturation). it will remain so even 
after it is expanded by the model 128. 

From all our experiments and listen- 
ing tests. it would appear that dhx. by 
combining both dynamic range en- 
hancement and compression -expansion 
in a single instrument. has made it 
possible for home recordists to actually 
produce taped copies of any program 
source that contain less noise and more 
dynamic range than the originals. R -E 

NBS modifies time broadcasts 
Beginning February 1, 1977, the broad- 

cast frequencies of the National Bureau of 
Standards time -signal station WWV, 
Boulder, CO will be 5, 10 and 15 MHz, and 
those of WWVH, Kauai, Hawaii, will be 2.5, 
5, 10 and 15 MHz. The 2.5, 20 and 25 MHz 
frequencies are abandoned on WWV, 
though the broadcasts on 2.5 MHz contin- 
ue on WWVH. The changes are the result 
of a survey that showed that the aban- 
doned frequencies were seldom or never 
used by most of the users of time 
signals. 

WWV and WWVH broadcasts include: 
standard frequencies, Universal Time 
Coordinated (UTC) second ticks, voice 
announcements of UTC minute and hour, 
storm information for portions of the 
Atlantic and Pacific Oceans, Omega Navi- 
gation System status announcements, 
geophysical alerts of events in progress 
and a summary of selected solar and 
geophysical events in the past 24 hours. A 
detailed description of the services pro- 
vided may be obtained from the National 
Bureau of Standards Time and Frequency 
Services Section, Boulder, CO 80302.R -E 
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Tests Yamaha CT -800 Tuner 
LEN FELDMAN 

CONTRIBUTING HI-FI EDITOR 

SOME rIME AGO. YAMAHA INTRODUCED TIIEIR 

CT -7000 tuner, a unit that features selectable 
bandwidth and sells for around 51200.00. 
There is a wide price gap between that 
excellent product and the next tuner in their 
line, the CT -800. and so we were curious to 
learn whether the performance of this much 
lower priced unit came anywhere near that of 
the higher priced model. In many respects it 
does. and there is evidence of the same 
careful design and engineering that seems to 
he typical of Yamaha's most recent 
products. 

The front panel of the CT -800. shown in 
Fig. I. is all one color, including the back - 
plate behind the long, narrow dial -area 
cutout. The FM dial scale is linearly cali- 
brated. with markings at every quarter of a 

megahertz. Below is a convenience logging 
scale, while below that is a non-linear AM 
frequency scale with markings at every 50 
kHz. The dial pointer resembles the familiar 
hair -line slider. 

To the right of the frequency scales. but 
still within the dial area opening. are three 
red indicator lamps. The upper one lights 
when tuning to an incoming stereo signal. the 
lower one lights when power is applied to the 
tuner, while the middle indicator is asso- 

ciated with Yamaha', unique AFC 
(A utomatic Frequency Control) circuit. 
When a user touches the large tuning knob at 
the lower right of the panel. this AFC light 
dims (even in the presence of a received 
signal). indicating that the internal AFC 
circuit has been defeated by touching the 
knob. When center -of -channel tuning has 
been accomplished with the aid of the zero - 
center tuning meter below and your fingers 
let go of the knob, the light brightens. indi- 
cating proper tuning. The light is off alto- 
gether in the absence of a signal. or when 
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tuning to extremely weak signals. 
The second meter adjacent to the center - 

of -channel tuning meter is a conventional 
signal -strength meter. The center -of -channel 
tuning meter is actually calibrated in kHz. 
from 0 to 150. to indicate actual departure 
from center tuning. Other controls along the 
lower section of the front panel include a 

toggle -type on 'off switch. an OUTPUT LEVEL 

control, a muting threshold LEVEL control 
(interstation noise silencing is variable on this 
tuner to take care of different reception 
conditions). an associated MUTING on off 
switch. a HIGH BLEND switch (that reduces 
noise in weak -signal stereo FM reception at 
the expense of high -frequency stereo separa- 
tion) and a three position FUNCtION switch 
for 1M. FM MONO. or FM AUTO -STEREO selec- 3 

tion. 
The rear panel of the CT -800 is shown in 

Fig. 2. Screw type terminals are provided for 
external AM. 300 -ohm and 75 -ohm FM 
antenna connections. A coaxial connector 
duplicates the 75 -ohm terminals for transmis- 

exact rr'e - k- -rn -_ 
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sion lines equipped with that type of plug. 
Fixed and variable pairs of output jacks 

come next. the latter controlled by the front 
panel volume control. A jack labelled IF OUT 

is, in reality. a detector output jack ahead of 
any de -emphasis or multiplex decoding 
circuitry and is intended for possible use with 
a 4 -channel FM decoder if and when the 
FCC approves one of the several 4 -channel 
systems currently under investigation. 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
IHF Usable Sensitivity: Mono: 1.7 µV (9.8 dBf). DIN Stereo Sensitivity: 40 IN (for 40 
kHz deviation, 46 dB S/N). Quieting Slope: 55 dB at 5 µV (19.2 dBf); 60 dB at 10 µV 
(25.2 dBf). Selectivity: 80 dB. Capture Ratio: 1.0 dB. Signal -to -Noise Ratio: Mono: 75 
dB; Stereo: 72 dB. Frequency Response: 20 Hz to 15 kHz, ± 1.5 dB. AM Rejection: 55 
dB. IF Rejection: 100 dB. Image Rejection: 90 dB. Spurious Rejection: 100 dB. Total 
Harmonic Distortion: Mono: 0.15% at 400 Hz; Stereo: 0.3% at 400 Hz. Stereo 
Separation: 45 dB at 1 kHz, 35 dB from 50 Hz to 10 kHz. Subcarrier Rejection: 60 dB. 
Muting Threshold: Variable, from 10 µV to 50 µV. AM Sensitivity: 25 µV. AM 
Selectivity: 30 dB. AM S/N Ratio: 45 dB. AM Image Rejection: 70 dB. AM THD: 0.8%. 
Power Requirements: 120 V, 50/60 Hz, 12 watts. Dimensions: 171/4 W x 5'/2 H x 
12 -3/4 -inches D. Net Weight: 16'/2 lbs. Suggested Retail Price: $370.00. 

Two more jacks are intended for connec- 
tion to the horizontal and vertical inputs of 
an oscilloscope. The display obtained when 
such connections are made is useful for prop- 
erly orienting sour antenna for minimum 
multipath distortion. A line fuseholder and 
one unswitched convenience AC receptacle 
are located at the right end of the rear panel. 
The usual pivotable AM ferrite -bar antenna 
completes the rear panel layout. An internal 
view of the CT -800 chassis is shown in Fig. 3. 

Connection of possible associated equipment 
is illustrated in Fig. 4. 

FM performance measurements 
The major FM performance measurements 

of the Yamaha CT -800 is listed in Table I. Of 
particular interest is the quieting character- 
istic of this tuner. Note that only 2.4 µV (12.8 
dBf) of signal strength was required to 
achieve the 50 -dB quieting point. It is unfor- 
tunate that Yamaha chose not to conform to 
the new II -IF IEEE/EIA Tuner Standards in 
their published specifications. shown else- 
where in this test report. Perhaps they have 
not had time to reprint the owner's manual to 
take into account these more meaningful 
specifications. although they did manage to 
publish the less stringent standard DIN spec- 
ifications used in Europe. 

Mono and stereo ultimate signal-to-noise 
ratios (84 dB and 72 dB. respectively) are as 

good as any we have been able to measure on 
any tuner or receiver and we were somewhat 
amazed at Yamaha's conservatism at rating 
the mono S,N figure at only 75 dB. The one 
area that could bear improving is the AM 

1 



TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Yamaha Model: CT -800 

FM PERFORMANCE MEASUREMENTS 
SENSITIVITY, NOISE AND R -E 
FREEDOM FROM INTERFERENCE Measurement 
IHF sensitivity, mono (µV) (dBf) 1.7 (9.8) 
Sensitivity, stereo (µV) (dBf) 10.0 (25.2) 
50 -dB quieting signal, mono (µV) (dBf) 2.4 (12.8) 
50 -dB quieting signal, stereo (µV) 33 (35.6) 
Maximum S/N ratio, mono (dB) 84 
Maximum S/N ratio, stereo (dB) 72 
Capture ratio (dB) 1.0 
AM suppression (dB) 55 
Image rejection (dB) 95 
IF rejection (dB) 100 
Spurious rejection (dB) 100 
Alternate channel selectivity (dB) 82 

FIDELITY AND DISTORTION MEASUREMENTS 
Frequency response, 50 Hz to 15 kHz (±dB.) 1.5 
Harmonic distortion, 1kHz, mono (%) 0.15 
Harmonic distortion, 1kHz, stereo (%) 0.12 
Harmonic distortion, 100 Hz, mono (%) 0.18 
Harmonic distortion, 100 Hz, stereo (%) 0.17 
Harmonic distortion, 6 kHz, mono (%) 0.21 
Harmonic distortion, 6 kHz, stereo (%) 0.35 
Distortion at 50 dB quieting, mono (%) 0.8 
Distortion at 50 dB quieting, stereo (%) 0.35 

STEREO PERFORMANCE MEASUREMENTS 
Stereo threshold (µV) (dBf) 10.0 (25.2) 
Separation, 1 kHz (dB) 45 
Separation, 100 Hz (dB) 39 
Separation, 10 kHz (dB) 36 

MISCELLANEOUS MEASUREMENTS 
Muting threshold (µV) (dBf) 13 to 65 (27.5 to 41.5) Good 
Dial calibration accuracy (±: kHz @ MHz) -0.4 @ 108 Poor 

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

OVERALL FM PERFORMANCE RATING 

R -E 
Evaluation 
Excellent 

Good 
Superb 

Very good 
Superb 

Excellent 
Excellent 

Fair 
Very good 
Excellent 
Excellent 
Very good 

Fair 
Very good 
Excellent 

Very good 
Excellent 

Good 
Very good 

Good 
Very good 

Good 
Excellent 

Very good 
Excellent 

Excellent 
Superb 

Excellent 
Very good 
Excellent 

Very good 
Excellent 

Excellent 

TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 
Manufacturer: Yamaha Model: CT -800 

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

S370.00 
Medium/high 
Excellent 
Excellent 
Excellent 
Very good 

Comments: Yamaha has managed to incorporate much of the performance capability of their much 
more expensive CT -7000 tuner in this lower priced model. We were particularPy 
impressed with their very sophisticated AFC circuit which offered the advantages of 
automatic frequency control without its disadvantages. Unlike other AVC circuits (which 
usually make it impossible to tune to a weak signal that is close in frequency to a strong 
one), this one allowed us to accurately tune and hold signals at all levels. The double set 
of outputs was also welcome, since it permits connection of the variable amplitude 
outputs to the rest of the hi-fi component system while the fixed level output jacks can be 
connected directly to a tape recorder without interposing other components that might 
introduce distortion. In considering selection of a high -quality tuner for one's own 
component high-fidelity system, it is important to evaluate available program sources in 
relation to the performance capability of the tuner. Unfortunately, with few exceptions. 
FM broadcasting in the United States has undergone serious deterioration in the past 
several years. In many instances, tuners have greater performance capability than dd 
typical FM broadcast installations. Thus, even if one purchases Yamaha's much higher 
priced tuner, or those of other makers in a similar high price category, chances are that 
performance will be limited by the broadcast situation rather than the tuner's capability. If 
would seem, then, that this medium priced tuner would be a good choice for one who is 
serious about FM listening. It certainly can handle the present signals we are receiving 
and should be capable of better reproduction even if more and more stations clean upf 
their studio and transmitter practices. 

suppression capability that figures impor- 
tantly in multipath rejection. In the case of 
this tuner. the AM suppression measured 
only 55 dB. exactly as claimed. For their 
much more expensive CT -7000. this figure is 

specified at 60 dB. Other rejection figures 
were excellent. and alternate channel selec- 
tivity was a high 82 dB. 

The slight drop -oft in frequency response 
at 15 kHz (- 1.5 dB) is due. in part. to the 
excellent 19-kllz rejection filter. We saw no 
evidence of carrier leak -through when mak- 
ing stereo noise and distortion measure- 
ments. 

As for harmonic distortion. we have 
measured lower figures on other tuners. but 
not much lower. Surprisingly. the single - 
figure reading obtained for mid -frequencies 
in mono was higher (0.15%) than that 
obtained with the same modulating frequen- 
cy in the stereo mode (0.12%). Since this is 
not typical of results we have obtained with 
the majority of tuners and receivers mea- 
sured. we decided to look further into the 
matter and investigated the harmonic content 
by means of our spectrum analyzer. 
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The tall spike in Fig. 5 represents the 
fundamental. desired I-kllz tone as recov- 
ered from the tuner. The smaller peaks to the 
right indicate the amounts of second and 
third harmonic present in the signal. Each 
vertical division in the display represents a 10 

d6 change in amplitude. As can he seen in 
Fig. 5. the second harmonic in the mono 
I kHz signal is some 60 dB below the funda- 
mental. while the third harmonic is approxi- 
mately 65 -dB below the reference output 
level. -and. there are no visible higher -order 
harmonics present. 
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In the case of the recovered stereo I -kHz 
signal (Fig. 6). the second harmonic is signif- 
icantly lower than for the mono signal. the 
third harmonic is the same. hut we see 
evidence of fourth harmonic contribution 
and even a minute amount of fifth harmonic. 
While the single -number reading in stereo 
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seems better or lower than the reading in 
mono. these displays show that the audible 
effects of that distortion may he quite 
different for mono and stereo. Of course. in 
the case of this Yamaha tuner. both the mono 
and stereo TI ID are so low as to he insignif- 
icant. but the importance of identifying the 
nature of harmonic distortion in general is 
well illustrated by these disparities and the 
related scope photos. For those curious about 
the "pips" appearing to the left of the funda- 
mental in each scope photo. it should be 
pointed out that these are simply 60 -Hz hum 
(and its harmonics) that is caused by external 
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pickup and is nor being produced by the 
tuner under test. 

Dial calibration was off by anywhere from 
0.1 MI-Iz (at the 88 MHz end of the dial) to 
0.4 MI iz (at the high end of the dial) on our 
sample. In view of the long and well - 
calibrated dial scales provided on this tuner. 
we would hope that this is not representative 
of typical units and that frequency alignment 
is better maintained as a general rule by final 
testers of the product. 

Use and listening tests 
Tuning action is extremely smooth and 

easy with the Yamaha CT -800. We felt that 
the minimum setting of the muting control 
could have been even a bit lower (ours 
measured 13 µV). especially in view of the 
excellent quieting slope of the tuner and 
because those requiring a higher threshold 
setting could easily achieve it with the aid of 
the muting LEVEL control. As it is. to really 
pick up those distant weak signals we had to 
operate with the mutt switch in the OFF 

position. Even at signal strengths of 10 µV. 
quieting was well above 60 dB and such 
signals were received with low enough distor- 
tion to enjoy them monophonically. The 10 

µV level is also the stereo switching threshold. 
at which point stereo signals have already 
been "quieted" to 40 -dB below 100`F 

modulation. 
The high -blend switch does reduce back- 

ground noise for weak signals and. to our 
ears at least. its use did not seriously affect 
stereo separation. We did detect a slight roll - 
off at the extreme low end that showed up 
only on program material containing ultra - 
low bass. A recheck of low -end frequency 
response disclosed that there is indeed a roll - 
off of some 1.5 dB at 30 Hz. the lowest 
frequency normally broadcast over FM. 

Our overall product analysis. taking price 
and performance into account. is listed in 
Table II. together with our summary 
comments. Based upon present FM broad- 
cast practices. we strongly doubt whether 
anyone would need a better tuner than the 
Yamaha CT -800. We do wish they had seen 
fit to incorporate the alternate 25=microsec- 
ond de -emphasis needed for proper enjoy- 
ment of Dolby FM broadcasts. but there are 
mailable external passive add-on networks 
that can perform this transition and. although 
they do reduce output level. the Yamaha has 
plenty of output to drive most preamplifier 
and amplifiers to rated output. R -E 

Kenwood KR 7600ÁM/FM Receiver 
MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
FM TUNER SECTION 
Usable Sensitivity: 1.7 µV (9.8 dBf). 50 -dB Quieting: mono, 3.0 µV (14.8 dBf); stereo, 
37 µV (36.6 dBf). S/N Ratio: mono, 75 dB; stereo, 70 dB. THD 1 kHz: mono, 0.15%: 
stereo, 0.25%. Capture Ratio: 1.5 dB. Selectivity: 80 dB. IF Rejection: 100 dB. Image 
Rejection: 85 dB. Spurious Rejection: 85 dB. AM Suppression: 65 dB. Frequency 
Response: 20 Hz to 15 kHz, + 0.5, - 1.5 dB. Muting Threshold: 2.2 µV (12.0 dBf). 
Stereo Separation: 1 kHz, 40 dB; 50 Hz to 10 kHz, 35 dB. Subcarrier Rejection: 65 
dB. 

AM TUNER SECTION 
Usable Sensitivity: 20 µV (external antenna). S/N Ratio: 50 dB. Image Rejection: 45 
dB. Selectivity: 35 dB. IF Rejection: 35 dB. 

AMPLIFIER SECTION 
Rated Power Output: 80 watts continuous per channel, 8 ohms. Power Bandwidth: 
20 Hz to 20 kHz. Rated Harmonic Distortion: 0.3% (0.05% at 1 watt). Rated IM 
Distortion: 0.3% (0.1% at 1 watt). Damping Factor: 45. Input Sensitivity: Phono, 2.5 
mV; Aux and Tape, 150 mV; Mike, 1.5 mV. Phono Overload: 180 mV (1 kHz). S/N 
Ratio (IHF A -weighted): Phono, 75 dB; Aux and Tape, 90 dB; Mike, 65 dB. Frequency 
Response: Phono, RIAA ±0.5 dB; Aux and Tape, 20 Hz to 50 kHz, - 1dB; Mike, 70 
Hz to 20 kHz, -3 dB. Bass Control Range: ±8 dB at 100 Hz. Treble Control Range: 
±8 dB at 10 kHz. Acoustic/Presence: +3 or +6 dB at 50 Hz and 800 Hz 
(selectable). Low- and High -Cut Filter: - 10 dB at 100 Hz and 10 kHz. 

GENERAL SPECIFICATIONS 
Power Requirements: 120 volts, 60 Hz, 550 -watts maximum. Dimensions: 205/B W x 
529/32 H X 143/8 -inches D. Net Weight: 38.1 lbs. Suggested Retail Price: $529.95. 

CIRCLE 101 ON FREE INFORMATION CARD 

Kt NWOOD s EXCELLENT REPUTATION FOR CON - 

sister -lily good high-fidelity component de- 
signs and products should he further 
enhanced with the introduction of their 
newest line of stereo receivers. Rather than 
test their highest powered model KR -9600. we 

thought it might he more interesting to see 

just how much performance and control flex- 
ibility they managed to incorporate in the 
"second -from -the -top" model KR -7600. 
shown in Fig. I. 

Although the traditional "black -out" dial 
area has been preserved from earlier designs. 
the front panel has a very clean. squared off 
look that is both contemporary in feel and 
devoid of meaningless frills. The metallic 
side -pieces can he replaced with optional 
handles. if desired. The framed dial -area 
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CREI prepares you at home 
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Advanced Electronics 

There is no doubt television repair can 
be an interesting and profitable career 
field. TV repair, however, is only one of 
the many career areas in the fast growing 
field of electronics. 

As an indication of how career areas 
compare, the consumer area of electron- 
ics (of which TV is a part) makes up less 
than one-fourth of all electronic equip- 
ment manufactured today. Nearly twice 
as much equipment is manufactured for 
the communications and industrial fields. 
Still another area larger than consumer 
electronics is the government area. That 
is the uses of electronics in such areas as 
research and development, the space 
program, and others. 

Just as television is only one part of 
the consumer field, these other fields of 
electronics are made up of many career 
areas. For example, there are computer 
electronics, microwave and satellite 
communications, cable television, even 
the broadcast systems that bring pro- 
grams to home television sets. 

As you may realize, career oppor- 
tunities in these other areas of electron- 
ics are mostly for advanced technical 
personnel. To qualify for these higher 
level positions, you need college -level 
training in electronics. Of course, while 
it takes extra preparation to qualify for 
these career areas, the rewards are 
greater both in the interesting nature of 
the work and in higher pay. Further- 
more, there is a growing demand for 
personnel in these areas. 

Unlike most other home study schools, 
CREI programs are devoted exclusively 
to preparing you for careers in advanced 
electronics. All of CREI programs are 
college level. And CREI gives you both 
theory and practical experience in ad- 
vanced electronics. 

Unique Design Lab 
A unique feature of CREI training is its 
Electronic Design Laboratory Program, 
which trains you to actually design cir- 
cuits. It also helps you understand the 
theories of advanced electronics and 
gives you extensive practical experience 
in such areas as tests and measurements, 
breadboarding, prototype construction, 
circuit operation and behavior, charac- 
teristics of electronic components and 
how to apply integrated circuits. 



Career Training at Home 

Only CREI offers this unique Lab 
Program. It is a complete college lab 
and, we believe, better than you will find 
in most colleges. The "Lab" is one of 
the factors that makes CREI training 
interesting and effective. And the pro- 
fessional equipment in this program be- 
comes yours to keep and use throughout 
your professional career after you com- 
plete the training. 

Engineering Degree 
CREI offers you special arrangements 
for earning credit for engineering de- 
grees at certain colleges and universities 
as part of your home study training pro- 
gram. An important advantage in these 
arrangements is that you can continue 
your full time job while "going to college" 
with CREI. This also means you can 
apply your CREI training in your work 
and get practical experience to qualify 
for career advancement. 

Wide Choice of Programs 
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 spe- 
cialize in such areas as computer elec- 
tronics, communications engineering, 
microwave, CATV, television (broad- 
cast) engineering and many other areas 
of modern electronics. 

FREE Book 
In the brief space here, there isn't room 
to give you all of the facts about CREI 
college -level, home study programs in 
electronics. So we invite you to send for 
our free catalog (if you are qualified to 
take a CREI program). The catalog has 
over 80, fully illustrated pages describ- 
ing your opportunities in advanced elec- 
tronics and the details of CREI home 
study programs. 

Qualifications 
You may be eligible to take a CREI col- 
lege -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 depending 
upon whether you have extensive or 
minimum experience in electronics. 
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Send for this FREE Book 
describing _your; opportunities 
and CREI: college -level 
programs in electronics 
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illuminates in blue (frequency numerals). 
orange (meter areas) and white (logging 
scale) when power is applied. Above the 
linear FM -frequency and the conventional 
AM -frequency scales are a series of illumi- 
nated words that denote the program source 
selected and indicate the presence of a 

received stereo FM signal. The dial pointer is 

illuminated by tiny LED's. Rather surprising- 
ly. Kenwood did not provide calibration 
marks on the FM scale itself. preferring to 
denote every second megahertz by a numer- 
al. Referencing of favorite, closely spaced 
stations must therefore he made using the 
arbitrary log -scale below. 

The lower portion of the main dial -area 
cutout has a pair of tuning meters (signal 
strength and center -of -channel) as well as 

eight identical pushbuttons (in clusters of 
three. three and two). The left -most pushbut- 
tons handle low- and high -cut filters and 
tone -control bypass or defeat. Three more 
pushbuttons handle channel reverse. mono/ 
stereo mode and loudness compensation. The 
remaining two pushbuttons provide selec- 
table FM de -emphasis (75 µs for ordinary 
listening: 25µs for Dolbvized FM programs) 
and FM muting. While Dolby circuitry is not 
actually built into the unit. a provision is 

made for connection of an appropriate 
adapter that is used with the 25-µs position of 
the de -emphasis button is used. 

Controls along the brushed -aluminum 
lower portion of the front panel include 
seven identical rotary knobs (all of them 
metal -turned). three lever switches and a tiny 
microphone level control that. when pulled 
outward. connects a microphone input jack 
located just below it so that microphone 
signals can be mixed into any other program 
source. The larger rotary knobs handle 
SPEAKER selection (including an OFF position 
for headphone -only listening). B SSs. rRt:BLE. 
BALANCE. "01.1 stir,. a TAPE Switch for moni- 
toring and dubbing. and a program SELECTOR 

(including two phono inputs). The toggle 
switches turn on power and introduce fixed 
amounts of boost at 50 Hz and 800 Ilz-a 
feature that Kenwood calls its acoustic 
control. The usual stereo phone jack is 

located near the SPEAKER switch. 
All connection terminals on the rear panel 

of the KR -7600 are recessed sufficiently so 
that the entire receiver can be pushed up 
against a wall without damaging plugs. 
cutting wires. etc. Since heat sinks are well 
forward of the rear panel and contained 
within the chassis itself. such placement poses 

no hazards thermally or otherwise. Rear - 
panel facilities include the aforementioned 
PIIONO and AUX input jacks. two sets of TAPE 

PLAY and TAPE and REC jacks. and ADAPTER 

OUT and ADAPTER IN jacks (for a Dolby add- 
on or a 4 -channel decoder. or even a graphic 
equalizer) that are interconnected by means 
of solid -wire jumpers when not used. One set 

of T \PE REC and TAPE PLAY jacks is duplicated 
in the form of a DIN multi -pin socket. Three 
sets of speaker terminals of the spring -key 
type are located at the right. above three 
convenience AC outlets (one switched. two 
unswitched) and the external AM. 75-ohIM 
and 300-onM FM antenna terminals. An FM 

DETECTOR jack is also provided for possible 
future use with 4 -channel FM adapters. A 
ground terminal is located just above the 
PIlONO input jacks. To have mounted a pivo- 
table AM ferrite antenna bar on the rear 
panel would have defeated the advantage of 
the recessed rear panel. so this necessary 3 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Kenwood 

FM PERFORMANCE MEASUREMENTS 

SENSITIVITY, NOISE AND 
FREEDOM FROM INTERFERENCE 
IHF sensitivity, mono: (µV) (dBf) 
Sensitivity, stereo (µV) (dB() 
50 dB quieting signal, mono (µV) (dBf) 
50 dB quieting signal, stereo (µV) (dBf) 
Maximum S/N ratio, mono (dB) 
Maximum S/N ratio, stereo (dB) 
Capture ratio (dB) 
AM suppression (dB) 
Image rejection (dB) 
IF rejection (dB) 
Spurious rejection (dB) 
Alternate channel selectivity (dB) 
FIDELITY AND DISTORTION MEASUREMENTS 
Frequency response, 50Hz to 15 kHz (±dB) 
Harmonic distortion, 1 kHz, mono (%) 
Harmonic distortion, 1 kHz, stereo (%) 
Harmonic distortion, 100 Hz, mono (%) 
Harmonic distortion, 100 Hz, stereo (%) 
Harmonic distortion, 6 kHz, mono (%) 
Harmonic distortion, 6 kHz, stereo (%) 
Distortion at 50 -dB quieting, mono (%) 
Distortion at 50 -dB quieting, stereo (%) 
STEREO PERFORMANCE MEASUREMENTS 
Stereo threshold (µV) (dB() 
Separation, 1 kHz (dB) 
Separation, 100 Hz (dB) 
Separation, 10 kHz (dB) 
MISCELLANEOUS MEASUREMENTS 
Muting threshold (µV) (dBf) 
Dial calibration accuracy (±kHz at MHz) 
EVALUATION OF CONTROLS, 
DESIGN, CONSTRUCTION 
Control layout 
Ease of tuning 
Accuracy of meters or other tuning aids 
Usefulness of other controls 
Construction and internal layout 
Ease of servicing 
Evaluation of extra features, if any 
OVERALL FM PERFORMANCE RATING 

Model: KR -7600 

R -E R -E 
Measurement Evaluation 

1.7 (9.8) Excellent 
15.0 (28.7) Fair 
2.6 (13.5) Excellent 
38 (36.8) Fair 

75 Excellent 
69 Very good 
1.5 Excellent 
65 Superb 
85 Very good 

100+ Excellent 
88 Good 
82 Excellent 

+0, -1.5 Very good 
0.13 Excellent 
0.30 Good 
0.11 Excellent 
0.30 Very good 
0.25 Good 
0.57 Good 
0.75 Good 
0.5 Very good 

12.0 (26.8) Fair 
45 Excellent 
44 Excellent 
39 Superb 

2.3 (12.4) Excellent 
0.2 Good 

Excellent 
Very good 
Excellent 
Excellent 

Superb 
Excellent 
Excellent 

Very good 
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TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Kenwood Model: KR -7600 

AMPLIFIER PERFORMANCE MEASUREMENTS 

POWER OUTPUT CAPABILITY 
RMS power/channel, 8 -ohms, 1 kHz (watts) 
RMS power/channel, 8 -ohms, 20 Hz (watts) 
RMS power/channel, 8 -ohms, 20 kHz (watts) 
Frequency limits for rated output (Hz -kHz) 
DISTORTION MEASUREMENTS 
Harmonic distortion at rated output, 1 kHz (%) 
Intermodulation distortion, rated output (%) 
Harmonic distortion at 1 watt output, 1 kHz (%) 
Intermodulation distortion at 1 watt output (%) 
DAMPING FACTOR, AT 8 OHMS 
PHONO PREAMPLIFIER MEASUREMENTS 
Frequency response (RIAA ± dB) 
Maximum input before overload (mV) 
Hum/noise referred to full output (dB) 

(at rated Input sensitivity) 
HIGH LEVEL INPUT MEASUREMENTS 
Frequency response (Hz -kHz,± dB) 
Hum/noise referred to full output (dB) 
Residual hum/noise (min. volume) (dB) 
TONAL COMPENSATION MEASUREMENTS 
Action of bass and treble controls 
Action of secondary tone controls 
Action of low frequency filter(s) 
Action of high frequency filter(s) 
COMPONENT MATCHING MEASUREMENTS 
Input sensitivity, phono 1/phono 2 (mV) 
Input sensitivity, auxiliary Input(s) (mV) 
Input sensitivity, tape input(s) (mV) 
Output level, tape output(s) (mV) 
Output level, headphone jack(s) (V or mW) 
EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 
Adequacy of program source and monitor switching 
Adequacy of input facilities 
Arrangement of controls (panel layout) 
Action of controls and switches 
Design and construction 
Ease of servicing 
OVERALL AMPLIFIER PERFORMANCE RATING 

R -E 
Measurement 

90 
86 
85 

15-30 

0.07 
0.26 
0.03 
0.03 

45 

0.5 
185 

78 

15-47, 1.0 
86 
91 

See Fig. 8 

See Fig. 9 

See Fig. 10 
See Fig. 10 

2.7/2.7 
170 
170 
170 

0.44/8 ohms 

R -E 
Evaluation 
Excellent 
Excellent 
Excellent 
Excellent 

Excellent 
Good 

Excellent 
Excellent 

Very good 

Good 
Very good 

Excellent 

Excellent 
Very good 
Very good 

Very good 
Excellent 

Fair 
Fair 

Very good 
Excellent 

Good 
Excellent 
Excellent 
Very good 
Very good 

TABLE III 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Kenwood 

OVERALL PRODUCT ANALYSIS 

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

5529.95 
Medium/high 
Excellent 
Very good 
Excellent 
Excellent 

Model: KR -7600 

Comments: Kenwood's objective in designing this receiver seems to have been to offer to 
consumers every bit as much flexibility from a receiver as they might obtain from a 

separate tuner and amplifier. They have succeeded in nearly every aspect of this 
goal. Physically, the unit has internal and external design touches which set it apart 
from the usual receiver. The recessed rear panel is an example of good design that 
should have long ago been thought of by component manufacturers. Controls are 
well organized on the front panel, with the exception of the volume control which 
seems to get lost among similarly styled and sized controls and takes a bit of getting 
used to. Rather than complicate the front panel with secondary rotary controls or 
multiple -turnover switches, Kenwood's addition of discrete "boost" lever switches 
for ultra -low and midrange presence augmentation is a novel and useful new control 
approach. We listened to the KR -7600 for the better part of a full week, using it to 
drive both low- and high -efficiency speaker systems. Transient response was very 
good, and bass was tight and well controlled. The particularly steep quieting 
characteristics of the FM -tuner section enabled us to log more than 50 listenable 
mono and stereo signals in our listening area, and the high selectivity permitted 
such a high count without adjacent or co -channel interference. Two minor points of 
criticism are in order. The "jumpers" associated with the adapter jacks are a bit of a 

nuisance. Had a shorting slide switch been substituted, the jacks could have served 
additional functions (such as separation of the preamp input section from the rest of 
the amplifier) which are otherwise not provided for on the rear panel. It would have 
been nice, too, if one more position had been offered on the speaker switch, which 
would have allowed simultaneous operation of "speakers A" and "speakers C." As 
it is, only Speakers A and B can be listened to simultaneously. Offsetting these minor 
points are the excellent audible performance, the considerable flexibility and, what 
has come to be called the high performance/cost ratio of this latest effort from 
Kenwood. 

component is located within the chassis itself. 
Since the rear panel is non-metallic. this 
poses no problem as far as AM reception is 

concerned. 
A partial view of the inside of the KR -7600 

chassis is shown in Fig. 2. A four -section 
tuning capacitor is used for the FM and 
MOSFET RF stages. A three -stage six - 
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element linear phase IF -filter arrangemen 
and integrated circuitry are used in the FM 
IF section. followed by a quadrature-detector 
circuit that feeds a phase -locked -loop multi- 
plex -decoder circuit. The equalizer/pream- 
plifier uses operational -amplifier IC's. as do 
the tone control stages that follow. The 
direct -coupled circuit of the main power - 
amplifier section uses complementary pairs 
of NPN-i'NP transistors for both the driver 
and power -output stages. An elaborate 
protection circuit arrangement prevents pos- 
sible damage from overload conditions and 
includes gold-plated contact relays for speak- 
er protection. 

Figure 3 shows the variety of components 
that can he connected to and used with this 
receiver. Not shown are the possible Dolby or 
other adapters and accessories that might be 
interconnected via the extra adapter jacks. if 
the jumpers are removed. In such applica - 
tlons, the accessory device must always be 

connected to provide a feed -through path for 
the program signals. otherwise the jumpers 
must be reconnected. 

4 

Tuner measurements 
Table I summarizes results obtained from 

measurements made of the FM -tuner section 
of the receiver. Usable and 50 -dB quieting 
sensitivities were excellent. Stereo figures 
were a hit poorer. as might he expected, but 
came close to meeting the published specifi- 
cations for noise. TI ID and 50 -dB quieting. It 

µÓ rG1 

is possible that a slight misalignment may 
have been responsible for the relatively high 
stereo sensitivity and threshold figures. 
although they certainly cannot he faulted in 

terms of absolute numbers obtained. 
Separation was far better than claimed. 

continued on page 82 
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ic application of the month 

RETICON R 

SAD -1024 
DUAL 512 STAGE ANALOG DELAY LINE 

The SAD -1024 is a general-purpose Serial Analog Delay device fabricated using N -channel silicon - 
gate technology in a bucket -brigade configuration to obtain flexible performance at low cost. 

KEY FEATURES: 
Two independent 512 -stage delay sections. 
Clock -controlled delay: 0.5 second to less 
than 200 µs. 
N -channel silicon -gate bucket -brigade 
technology. 
Designed for self -cancellation of clocking 
modulation. 
Wide signal -frequency range: 0 to more than 
200 kHz. 
Wide sampling clock frequency range: 1.5 kHz 
to more than 1.5 MHz. 
Wide dynamic range: S/N > 70 dB. 
Low distortion: less than 1%. 
Low noise: typically limited by output amplifier. 
Single 15 volt power supply. 

DEVICE DESCRIPTION 
The SAD -1024 is a dual 512 -stage Bucket -Brigade Device (BBD). 
Each 512 -stage section is independent as to input, output and clock. 
The sections may be used independently, may be multiplexed to 
give an increased effective sample rate, may be connected in series 
to give increased delay at a fixed sample rate or may be operated in 
a differential mode for reduced even -harmonic distortion and 
reduced clocking noise. Each section has its output split into two 
channels so that in normal operation, output is provided over each 
full clock period. The SAD -1024 is manufactured using N -channel 
silicon -gate technology to fabricate a chain of MOS transistors and 
storage capacitors into a bucket brigade charge -transfer device. It is 

GND [ 

IN A [ 

024 [ 

NC [ 

OUT A [5 

OUT A. [ 

Vdd [ 

01A [e 

1 16 

2 15] 

3 14 

4 13] 

12] 

6 11] 

7 10] 

9] 

] NC 

IN B 

] #26 

NC 

OUT B 

OUT B' 

#1B 

Vdd 

Figure 1. Pin Configuration. 
other unused pans should be connected 

Note: Unused outputs should 
to GND, Pin I, including 

he connected to Vdd; all 

those marked N.C. 

TYPICAL APPLICATIONS: 

ra. Voice control of tape recorders. 
Variable signal control of amplitude or of 
equalization filters. 
Reverberation effects in stereo equipment. 
Tremolo, vibrato, or chorus effects in electronic 
musical instruments. 

0 
N 

Variable or fixed delay of analog signals. 
Time compression of telephone conversations 
or other analog signals. 
Voice scrambling systems. 

packaged in a standard 16 -lead dual -in -line package with pin config- 
uration as shown in Fig. 1. Only Vdd and GND are common to 
the two separate delay sections. Fig. 2 shows the functional equiv- 
alent circuit diagram. Some of the many applications are listed 
above. 

01 

e2° e 

Qul 

1 ---t 1T1 i 1T 1 1 

-I.1t_ I Iñ__r 50 311 512 53 

f awe 2. Equivalent Circuit Diagram o1 either 512 -Stage Section of the SAD -1024. 

DRIVE AND VOLTAGE REQUIREMENTS 
Normal voltage levels and limits are given in the tabular specifica- 
tions. Clock inputs are two-phase squarewaves (02 is the comple- 
ment of 01 which swing between ground and Vdd. The two Vdd 
inputs (pins 7 and 9) should be connected together to a single power 
supply. Unused outputs only should be connected to Vdd; other 
unused terminals (including those marked N.C.) should be connected 
to ground. 

The input analog signal is connected through the first MOS transistor ' 

4 



DEVICE CHARACTERISTICS AND OPERATING PARAMETERS 

PARAMETER SYMBOL MIN TYP MAX UNITS 

Clock Voltage' 01, 02 10 15 17 volts 
Drain Supply 

Voltage' Vdd 10 15 17 volts 
Sampling Freq. F01 F02 0.0015 1.5 MHz 
Clock Rise 

Time tcr 30 ns 

Clock Fall 
Time tcf 50 ns 

Clock Line 
Cap Cc 110 pF 

Signal Freq. 
Bandwidth See Fig. 7 200 kHz 
(3dB point) 

Signal to Noise See Fig. 4 
Distortion See Fig. 5 

Gain' 1.2 
Video Input 

Capacitance Cin 7 pF 
Video Input 

Shunt Resistance' Rin 200K ohms 
Output Resistance Ro See Fig. 6 
Input Bias4 +6 volts 

ABSOLUTE MAXIMUM VOLTAGES 

TERMINAL LIMITS 

Any terminal' +20 to -0.4 

UNITS 

volts 

Notes: 

1. All voltages measured with respect to G N D (pin 1). 

2. The value of gain depends on the output termination resistance. See Fig. 6 

3. Effective AC shunt resistance measured at 1 MHz. 
4. The input bias voltage varies slightly with the magnitude of the clock voltage land 

Vdd) and may be adjusted for optimum linearity at maximum signal level. The 
value shown is nominal for 15 volt clocks. 

CAUTION 

Static discharge to any lead of this device may cause permanent 
damage. Store with shorting clip or inserted in conductive foam. 
Use grounded soldering irons, tools, and personnel when handling 
devices. Avoid synthetic fabric smocks and gloves. It is recom- 
mended that the device be inserted into socket before applying 
power. 
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Figure 3. Test Setup used to obtain the data of Figures 4, 5 and 6. 
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Figure 4. SAD -1024 Transfer Characteristic. 

-10 0 

to the input storage capacitor while 01 is high; the charge is then 
transmitted to the next bucket -brigade stage when 01 is low, 02 
high. Thus the signal samples are those values in existence at the 
positive -to -negative transitions of 01 and the input sample rate Fs is 

the same as F 1. As with all sampled -data devices, the input band- 
width should be limited to a value less than one-half the sampling 
clock frequency (usually to a value less than 0.3 F5). Further, to 
recover a smooth delayed analog output a post filter having steep 
cutoff (e.g., 36 dB per octave) is desirable. 

PERFORMANCE 

Typical performance of the device is shown in the specification and 
in the curves of Figs. 4-7. This data was obtained with the test 
configuration of Fig. 3. Internal dispersion becomes the limiting 
factor for sampling clock frequencies above 1 .5 MHz. 

INSTRUMENTATION LIMIT 

- .5 1.0 1.5 

INPUT LEVEL (VOLTS P -P) 

Figure 5. SAD.102A Distortion vs. input Level. 
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Figures 4 and 5 indicate the linearity and show the rapid increase in 
distortion as the input level is increased toward saturation. For in- 
puts less than approximately 500 millivolts RMS, the distortion is 

less than one percent. Between this point and the noise floor there 
is approximately 70 dB of dynamic range. 

Figure 6 shows the loading effect of the output terminating resistor. 
The data indicates the output source followers have approximately 
.400 ohms internal impedance. For this test, each output was con- 
nected through a terminating resistor to ground, thus isolating any 
interaction between the two output followers. 
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Figure 6. Dependence of Gain on Load Resistance. 

Figure 7 shows the frequency response of the device when termi- 
nated as shown. The dotted lines indicate the range of variation 
from device to device. 
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Figure 7. Frequency Response showing Typical Variation Device to Device. 
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AUDIO APPLICATIONS 

Many desirable and interesting acoustical effects may be synthesized 
with delay elements such as the Reticon SAD -1024 Bucket Brigade 
Delay device. These effects include enhancement and control of 
reverberation, generation of chorus, flanging, vibrato and other musi- 
cal effects, and reduction or cancellation of flutter and wow. The 
most important feature of a delay device for such application are: 

1. Wide bandwidth and flat frequency response 
2. Large dynamic range 
3. Simplicity of application 
4. Magnitude and range of delays 
5. Freedom from undesirable side effects 
6. Stability 
7. Low cost 

APPLICATION IN PRACTICAL CIRCUITS 
I. Reverberation 

Acoustic reverberation is caused by the build-up of sound in an en- 
closed space. The build-up occurs because of the addition of sound 
components from simply -reflected and multiple -reflected pencils or 
rays of sound returned from internal reflecting surfaces. Similarly, 
the sound field present when sound from the source is suddenly 
terminated does not die away immediately but decays in an expo- 
nential manner as the reflected sounds diminish by acoustic 
absorption. 

INPUT SIGNAL 
FROM SOURCE 

S 

DELIAY 

REVERE 
TIME ADJUST 

DELAY 

DELAY 

50.11 °7a 

Figure 8. Production of Synthetic Reverberation 

OBSERVED REVERBERANT 
OUTPUT SIGNAL.O 

Reverberation can thus be synthesized as in Fig. 8. Each delay 
element represents the time of travel in some possible path from the 
source S to the observer at O. Feedback adds the effect of multiple - 
reflection paths. Differing path lengths are represented by differing 
delays. A single delay element can produce reverberant effects, but 
would be excessively frequency sensitive with the reverberant sound 
having distinct flutter. Several different path lengths (delays) are 
desirable. Attenuation in a path represents its acoustic absorption 
loss; therefore, the adjustment of loss allows the control of reverber- 
ation time. 

In an actual room, the direct sound is received first, followed by 
simple reflections, and then by an increasingly complex mix of mul- 
tiple reflections. Thus an equivalent synthetic reverberator must be 
equipped to generate and handle a similarly complex combination 
of signals. 

II. Vibrato and Other Effects 

Vibrato is defined as a slight pitch variation at a cyclic rate, usually 
of the order of 5 to 10 Hz, such as that produced by the rapid oscil- 
latory movement of the fingering hand of a violinist. It is custom- 
arily used to add a richness to the sound. The result of vibrato is 

the combinations of sounds from various paths to give a slight 
chorusing effect. Such pitch variations can be synthesized by chang- 
ing the delay element's clock rate in slow cyclical manner (see 
Fig. 91. Changing the clock rate alternately increases and decreases 
the delay through the device and hence the pitch in a fashion ana- 
logous to the Doppler effect. If the clock -rate changes slowly, we 
can consider the transit time of the delay element to be constant for 
any particular instant of the input waveform. 

VARIABLE CLOCK FREQUENCY 

1 

1, 4o L1 A L cos ,,,r] 

SIGNALT >- 
INPU 
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SAD -102A 

LOW-TERPASS 
FIL 

_...OUTPUT WITH 
VIBRATO VARIATIONS 

Figure 9. Block Diagram of Circuit for Producing Vibrato Effects 

III. Chorus (Multiple Voice) and Phasing Effects (Flanging) 

If a solo voice or instrument is joined by the same sound delayed 
by approximately one to five milliseconds, the resultant is a very 
popular "spacey" sound. The phenomenon sounds as if there were 
two voices or instruments present. This is particularly true if the 
pitch of one is varied slightly (i.e., the two are not exact replicas). 
If the resultant signal is again delayed and added as before,the effect 
is that of four voices, etc., until delay becomes so large as to cause 

blurring. Delay can thus be used to enhance or modify the apparent 
size of a group of musicians (or speakers, etc.. The SAD -1024 is 
readily adapted to such use. Figure 10-a shows two delay elements in 
a stable, nonfeedback arrangement of this application. Additional 
delay elements can be added, as desired, without loss of stability. 

Chorus produced by simple delay alone (without modifying pitch or 
other characteristics) is likely to sound thin and lifeless because each 
reproduction is an exact counterpart of the previous signal. The ef- 
fect of slightly different sources can be produced by varying the 
clock rates by a small amount as in vibrato (and as indicated in Fig. 
10-b). The amount of variation is much less than with vibrato, be- 
cause the pitch change should not be evident. What is wanted is just 
enough difference between the direct and delayed signal to make 
them appear to come from separate sources, i.e., in "chorus". 

When the desired effect is that of several different voices added to- 
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Figure 10. Circuits for Production of Chorus and Flanging Effects 

gether, it is possible to vary the clock rate slightly but in a random 
rather than regular manner. Such a clock rate might be derived from 
noise passed through a narrow -band filter. The output frequency is 
changed as in vibrato, but the randomness simulates the slight dif- 
ferences in sources, rather than conventional vibrato with one or 
more deterministic sources. The exact combination desired is subject 
to artistic interpretation; no rules can be given. 

IV. Wow and Flutter Control 

There is need to compensate for imprecise speed control of tape re- 
corders. As illustration, suppose a live performance is taped on a 
recorder having undesirable speed irregularities, of a limited nature, 
and is then played back on the same or another machine. The orig- 
inal irregularities appear, but in reversed sense, if the playback is at 
a constant speed. Flutter and wow components are added to those 
originally present, if the playback device has speed irregularities. 
Thus, it is more important that speed be well controlled; however, 
economic factors limit the actual precision attainable. Suppose that 
a supersonic signal were recorded and recoverable at playback (the 
bias frequency is a possible candidate). This frequency could be 
selected by filter, amplified, and used to control a servo, or more 
simply, an external delay element could be controlled. The result 

INPUT CONTAMrNATED 
BY WOW B FLUTTER 

NARRFILTJW- 
BAND ER 

FREQUENCY 
DISCRIMINATOR 
ANC CONTROL 

L 

LIMITER 

MULTIPLIER 

FRED DISCRIMINATOR 
OUTPUT (FRED. 
CONTROL TO VCOI 

VCO 
CLOCK 

-{ DELAY A `------J 
DELAY B 
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Figure 12. Equivalent Circuit Diagram for One Section SAD -1024 

would-be to maintáin the output supersonic signal at a constant fre- 
quency, hence forcing substantial reduction, if not complete can- 
cellation of the combined variable speed effects. One section of 
SAD -1024 could be used, in this application, as a precise linear fre- 
quency discriminator, and a second section could be used as a var- 
iable delay control. Figure 11 is a possible circuit configuration. 
Delay circuits A and E are driven by the common variable clock. 
The effect of the discriminator is to detect any changes in the fre- 
quency of the (supersonic) pilot tone in its passage through channel 
A. The corrective effect is the same for the desired signals in channel 
B. This tends to restore the original undistorted sound. There is no 
average speed (or pitch) change, but effects due to speed variations 
are reduced or nearly eliminated. 
Stability is a potential problem because of the phase shift introduced 
by the delay A and the discriminator filter; proper feedback design 
is required. 

V. Delay Implementation 

To assist in understanding how best to apply the SAD -1024 in delay 
applications, let us briefly review its operation, Fig. 12 is the equiv- 
alent circuit for a 512 -bucket delay section and applies to either sec- 
tion of the SAD -1024. Figure 13 shows a SAD -1024 connected in the 
SC -1024 evaluation circuit which is available from the manufacturer 
(Reticon). For evaluation and initial application, it is recommended 
that the SC -1024 evaluation board be used. The SAD -1024 requires 
a single 15 -volt power supply, and an input bias of approximately 
+6 volts (to common). The requirement for only a single power 
supply is in direct contrast to requirements for P -channel devices 
which require typically three and sometimes four separate voltages. 
The single power -supply requirement is a distinct economic advan- 
tage. The bias, along with an input buffer and an output filter am- 
plifier, is supplied by the SC -1024 evaluation board. The board 
requires plus and minas 15 -volt supplies (i.e., two supplies are re- 
quired because of the operational amplifiers used on the SC -1024 
board). Clock input is at TTL level. 

VI. Functioning of the SAD -1024 
Let us first consider an example of Section A of the SAD -1024 and 
of the evaluation circuit operating alone (see Fig. 13). Further, let 
the input TTL clock frequency be 200 kHz and the signal input fre- 
quency be a kHz sinewave. The input clock rate is divided by two, 
by flip-flop U1, to give complementary squarewaves for 01A and 

02A of 100 kHz rate (10 µs period). While 01A is high (nearly +15 
volts), the input transistor IN -channel MOS) turns on to connect in- 
put A through to Cs (see Fig. 12). The input buffer AR2 (see Fig. 
13) inverts the input waveform and superposes it on an approximate 
6 -volt bias. The instantaneous value of this combined input sample 
is then "frozen" on Cs when 01A drops to its low state of nearly 
zero volts. However, note that 02A is now high and as a result Cs is 
connected to the first boot -strap capacitor at the output of cell 1. 
During this half period there is readjustment of charge between Cs 
and cell 1. 

During the next half of the clock period, 01A again goes high and 
02A low to connect cell 1 to cell 2 and disconnect cell 1 from Cs. 
A new sample of the input is again placed on Cs. In this way, each 
sample at the input is passec along, bucket -by -bucket, to appear at 
output A with a delay of 512 half -periods of 01A. 

In this example, the output appears at A 2.56 ms after it was input. 
Delay: TD = 512 half periods X 5µs/half period 

= 2560 µs. 

Note that only one sample per clock period is selected, and the 
corresponding output appears at A only while 01A is high. When 
01A falls and 02A rises, the output from A drops to its fixed low 
state, and the signal value now appears at A'. At the input to cells 
510 the circuit was split into two equal paths, path A' having one 
extra cell and one extra half -clock period of delay. Thus, the sum- 
med outputs A and A' effectively provide continuity over the full 
clock period. Each input sample is delayed to give, by combining 
the outputs, a full stair -step approximation of the continuous ana- 
log input. The output filter amplifier inverts the signal, smooths the 
stair -steps, and discriminates against residual clock glitches. The 
smoothed output is a phase locked replica of the input with 2.56 
milliseconds of delay. This amount of delay at 5 kHz represents a 
phase delay in cycles of 2.56 milliseconds divided by the 0.2 milli- 
second period or 12.8 cycles. Note that the delay is a constant 
time delay, independent of the signal frequency. This leads to a 

linearly increasing (undistorted) phase delay with increasing signal 
frequency. 
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When you 4o,you'll probably pick CIE. 
You can't afford to settle for 

less when it comes to something like 
electronics training that could 

affect your whole life. v 



When you shop around for 
tires, you look for a bar- 

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

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

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

* 
If you talked to some of our 

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

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

There are other options 
for the hobbyist. If you're the - 
ambitious type - with serious- 
career goals in electronics - 
take a close look at what 1 

we've planned for you at CIE. MI 

What you should look 
for first. 

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

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

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

Here are >11 

ways some T 1 am' 
of CIE's 
trouble- 
shooting 

Y programs ' 
help you get 
your "hands-on" 
training ... 

With CIE's 
Experimental 
Electronics 
Laboratory... 

1` 

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

0 
When you build your 

own 5 MHz Triggered - 
Sweep, Solid -State Oscil- 
loscope you take your first 
real professional step. You use 
it as a doctor uses an X-ray 
machine -to "read" waveforn 
patterns ... lock them in .. 
study, understand and inter- 
pret them! 

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

simply this: 
All this training takes 

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

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

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

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

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

you prefer to write, men- 
tion the name and date 
of this magazine. We'll 

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

.. , 
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When 
you work with a completely 

Solid -State Color 
Bar Generator - 

1:: actually a TV signal 
transmitter -you study 

up to ten different 
patterns on your TV 

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

the action of a crystal -con- 
trolled oscillator! 

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

1 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

send you a copy of CIE's 
FREE school catalog - 
plus a complete pack- 
age of independent 

home study information! 
For your convenience, 
we'll try to have a repre- 
sentative contact you to 
answer your questions. 
Mail the card or coupon - 
or write: CIE, 1776 East 
17th St., Cleveland, 

OH 44114. 

CI 
fffff 

ECleveland Institute 
of Electronics, Inc. 

1776 East 17th Street. Cievelana, Onto 44114 
Aeer.aa8 Member N.rionel Nome Sway Cou-c,I 

YES .. . I'm shopping around 
for the right kind of career training 
in electronics troubleshooting-and 
CIE sounds well worth looking into. 
Please send me lay FREE CIE school 
catalog- including details about 
troubleshooting courses-plus my 
FREE package of home study 
information! RE -07 

Print Name 

Addn Ne Apt. 

Cit. 

State Zip 

AKc _ Plume 
(urea code ) 

Check box for G. I. Bill information: 
O Veteran Active Duty 
Mail today! 
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Figure 13. SA0.1024 in the SC -1024 Evaluation Circuit. 
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The 5 kHz signal is "sampled" twenty times during each of its cycles. 
This permits good reconstruction of the input waveform. Theoreti- 
cally, signals up to one-half of the sampling frequency can be com- 
pletely recovered (Nyquist theorem). Practically, input signals with 
components (all with the clock -frequency -fixed constant time delay 
TD = 512/(2F01Á)) up to one-third or more of the sampling fre- 
quency may be processed with good reconstruction. 

In a mathematical sense, each component of the input is convolved 
with the Fourier transform of the sampling frequency, Fc, to give a 

sin x/x amplitude -response modifier at the output (with ideal filter- 
ing). The first "zero" of the sin x/x amplitude modifier occurs at 
Fc. At the theoretical upper -limit analog input frequency of Fc/2, 
there would be an amplitude factor of (sin n/21/(7r/2) = 0.637 (3.92 
dB loss). At Fc/3 the factor becomes 0.827 (1.65 dB loss). In any 
real -world situation, these factors must be multiplied by any input 
and output filter factors, which cause its response to be other than 
ideal, and by the effective transfer factor of the memory device itself. 

In a bucket -brigade device, each charge transfer leaves behind a very 
slight amount of the charge. This charge -transfer inefficiency is 

cumulative over all N charge transfers. This effect causes reduction 
in the high -frequency response of the device, in addition to the sin 
x/x factor above, but still directly related to the clock frequency. 
The signal frequency for a given loss thus tends to be a constant 
fraction of the clock frequency, until charging time constants be- 
come dominant. Because of the combination of the two effects, it is 
very important that the effect from charge transfer inefficiency be 
as small as possible. N -channel devices such as the SAD -1024 
are substantially better than their P -channel counterparts in control 
of charge -transfer inefficiency. 

VII. Practical Details Applicable 
to Use of the SAD -1024 

It has been suggested that the SC -1024 evaluation board be used to 
permit easy, effective use of the devices. Let us here consider just 
the devices and their care and feeding. 

The devices are sampled -data devices. Inputs may be continuous, but 
only those values in existence at a particular time in the clock cycle 
are accepted and transmitted. The properly -combined outputs are 

stair -step approximations to the analog input. In addition, some 
residual clock glitches appear at the output because of the practical 
impossibility of complete cancellation. 

Also, these devices are MOS devices and are subject to possible dam- 
age from static discharges. Internal protection is provided, but lim- 
ited because of the tradeoffs balancing performance with the adverse 
effects on performance of more complete protection; as a result, 
moderate care in handling is a must. Susceptibility to damage is 

comparable to that of standard CMOS logic devices; comparable care 
should be adequate. 

What do these operating characteristics and features mean? The 
following discussion treats various points to be considered. 

The input signal must be inherently limited to a frequency band less 
than Fclock/2, or, if it is not so limited, an input filter should be 
used to prevert foldover distortion (i.e., aliasing). Many audio sig- 
nals will be so limited and no input filter will be required. The 
clocked, sampled nature of the signals through the devices means 
that some output filtering is desirable. This can be introduced as a 

separate filter or provided by the band -limiting nature of following 
devices. An output filter is implicit in the figures. If filtering is pro- 
vided by following devices, such as amplifiers, etc., it is important 
that inadvertent input overload of the following device be prevented. 
Such overloac could lead to audible distortion or even failure of 
components. Some simple output filtering is desirable even if fol- 
lowing devices provide band limiting. 

The input bias of roughly 0.4 times the clock amplitude is chosen to 
allow equal signal swing above and below the bias level before dis- 
tortion occurs. In critical applications, such as those having maxi- 
mum input, some bias adjustment may optimize conditions to per- 
mit lowest distortion and maximum output. For lower signal levels, 
the adjustment is not critical and may be fixed. 

Output source followers must be supplied with a current path. Their 
drains are internally tied to Vdd. As shown in the circuit of Fig. 13, 
a low -resistance path to ground is functional. To obtain a higher 
resistance loac, it would be possible to connect a higher -value resist- 
ance to a point move negative than ground. Such a circuit would be 
useful where unity gain through the device is desired. R -E 
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The multimeter has been-and probably will always be- 
the basic electronic test instrument. However, 

selecting the type tnat's best for you can be a problem. 
Here are some valuable hints on meter selection 

A.N.M. KLUIJTMANS° 

SERVICING TV SETS DEMANDS A STRICTLY 
limited-but nonetheless awkward-set 
of measurements. So the multimeter 
used must be particularly versatile and. 
for field use. particularly rugged. 

Modern multimeter circuitry can cope 
with the requirements. but the user must 
carefully select the most suitable gener- 
al-purpose instrument. Input selection 
and protection, the range of facilities, 
essential accessories and the choice 
between analog and digital display must 
all be considered. 

Most of the voltages we measure in a 

TV set are DC-ranging from a few 
millivolts up to 30 kV for color, less for 
monochrome. The range of voltages 
found in a typical color set can be seen 
from Fig. I. About the only AC 
measurement necessary is to check the 
incoming line supply. 

One of the problems is that pure DC 
levels are practically nonexistent-as can 
be seen from Fig. 2. Most have pulse 
levels superimposed with voltages often 
double that of the level being checked. 
Add to this the number of stray signals 
that can appear in a TV set and there is 
an obvious need for good AC filtering 
and effective shielding on any multi - 
meter input. 

Boost voltages 
Checking TV boost voltages is a 

typical problem. Normal values of I kV 
often have a superimposed peak pulse 
of 1200 volts. A commonly -occurring 
pulse form has a 15 -kHz repetition rate 
and l0 -µs duration-quite enough to 
destroy a meter. 

The simplest solution is to measure 
from some other point than the chassis 
ground. A typical measuring point is a 

tube 300 -volt supply as shown in Fig. 3. 
But this is not too convenient when 
making a general circuit examination 
and several voltages are being 
checked. 

Now, however, it is possible to find 
multimeters with enough overload pro- 
tection to allow accurate measuring of 
boost voltages without taking special 
precautions. With monochrome sets. the 
boost voltage is tied up with the hori- 
zontal width control and needs careful 
regulation. So a I% accuracy on a I -kV 
range with 1200 -volt overload protec- 
tion is needed. 

Checking boost voltage on a color set 
also has to be done accurately. Don't 
ignore the value of the boost voltage. 
Too high a value can cause high current 
peaks and the resulting inductive volt- 
ages can point -weld transistors in hybrid 
driver circuits. 

With the 30 kV found on many color 
picture tubes, however, attenuation is 

necessary. Instead. a special probe is 
used (see Fig. 4). This 100 -times atten- 
uator uses accurate resistors to reduce 

'Philips Test and Measuring Instruments Depart- 
ment. F.tndhoven. The Netherlands. 



the 30 kV to a manageable 300 volts. 
The operator is protected from the high 
voltage by the length of the probe. One 
word of warning. avoid handling the 
internal probe resistor-it is highly 
susceptible to damage by moisture. 

117 ° 
VAC 

31V 

HORIZONTAL 
OUTPUT 

30V 

25V 

+240V 

750V 

4.5 k V 

2.5k V 

For smaller voltages. an attenuator to 
help cut down the effect of peaks can he 
made using a simple RC circuit. It can 
easily halve the voltage levels and gives 
added protection by integrating the 
signal slopes. 

Overload protection essential 
With measurements ranging from kV 

to mV and with low -frequency and 
high -frequency signals present. overload 
protection on all ranges is essential and 
should be built in to the service instru- 
ment. l'rotective action can he either 
some form of overload indication or 
even automatically switching off the 
instrument. Arc -over protection is also a 
must. 

Any digital meter should he able to 
take at least a 1 -kV overload. even on 
the 200 -mV range. Arc -over protection 
should he at least 1600 volts. Fuse 
protection forms an essential hack -up 
against excessive overloading. 

FIG. 1-THE LINE INPUT in a color TV receiver 
supplies from a few volts up to 20 or 30 kV, as 
can be seen from this example. 
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FIG. 2-ALTHOUGH DEFINITE VOLTAGE LEV- 
ELS are often given on a TV circuit diagram, 
most DC levels have large pulse levels superim- 
posed, making for awkward measurements. 

FIG. 3-T0 OVERCOME THE PROBLEM of 
trying to read too high a voltage, use some 
other level than the chassis ground. A typical 
measuring point Is the 300V tube supply here, 
making it much easier to measure the voltage 
on a CRT deflection plate. But the drawback is 
that when checking a series of voltages-bcth 
low and high-it Is necessary to keep changing 
the reference point. 

For analog instruments the situation 
is more difficult because of the danger 
of mechanical damage during overload. 
A relay to disconnect the input. hacked 
again by fuse protection is hest for the 
voltage ranges. A fuse is good enough 
for the current ranges. but it is worth 
looking for an instrument that has some 
kind of diode protection to guard 
against damage before the fuses act. 

Also make sure that fuses are easy to 
replace and that spares are always avail- 
able. Ideally. spare fuses should he kept 
inside the instrument (see Fig. 5.) 

Analog or digital 
Choosing between analog and digital 

instruments (Fig. 6) is difficult and 
really a matter of personal choice. 
Digital readouts offer much higher 
accuracy. in theory. and are perhaps 
necessary for accurate supply voltage 
measurements-they are also easier to 
read. But analog instruments are better 
for peak-and dip measurements when 
aligning coils. and other trend measure- 
ments. 

15V 

15,750Hz 

NORTH -SOUTH CORRECTION 

-20V iI 
-20V = 

A digital meter is particularly useful 
for locating faults such as short circuits 
in yoke deflection coils. Being essen- 
tially very low resistance. any short 
circuit is going to make only a small 
difference to the resistance reading- 
requiring the high resolution of the 
digital meter to detect it. 

Check the facilities 
With all the emphasis on voltage 
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FIG. 4-TO MEASURE really high voltages- 
such as the 30 -kV boost voltage often found in 
a color TV-some form of attenuator is essen- 
tial. This special probe provides 100 -times atte- 
nuation using highly accurate resistors. The 
length of the probe provides some protection 
for the user. 

e 

F1W 

FIG. 5-IF FUSE PROTECTION Is used in a 

multimeter, replacement should be easy and 
spares always on hand. For a meter being used 
In the field, spare fuses should preferably be 
carried in the instrument itself. 

measurements there hardly seems any 
need for a multimeter. a simple volt- 
meter should do the job. But there are 
obviously many occasions when other 
measurements have to he made-typi- 
cally checking resistors on one of the 
circuit boards. 

Resistance measurements are also 
useful for locating faulty semiconduc- 
tors. With the increasing use of solid- 
state circuitry. much of it still discrete 
components. it is useful to he able to 
check diode junctions in suspect tran- 
sistors. A simple forward and reverse 
junction measurement gives a fast qual- 
itative check on the transistor condition. 
when a transistor tester is not readily 
available. 

The meter you select should also have 
a high input impedance if you want 
accuracy figures to mean anything. Any 
instrument added to a circuit is going to 
influence that circuit due to its loading. 
A conventional 20.000 -ohm input can 
lead to quite serious errors depending 
on the resistance of the source being 
measured. Figure 7 gives some idea of 
the extent of these hidden errors. 

High input impedances-around the 
l0-megohm mark-are possible with 
digital multimeters as they are in TVM's 
and FETVM's. The use of LSI circuitry 
makes high input impedances econom- 
ical. 

Another advantage of LSI is that it 
often makes it possible to extend the 
facilities of the multimeter. Typical is 
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FIG. 6-CHOOSING BETWEEN ANALOG AND DIGITAL INSTRUMENTS often has to be a matter of 
personal choice. A digital meter is better for accurate measurements, while an analog meter is ideal 
for peak -and -dip and other trend readings. 
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FIG. 7-HIDDEN ERRORS caused by the 20K input impedance of a conventional multimeter loading 
the circuit under test can build up to very high levels. Modern multimeters have input impedances of 
10 megohms, eliminating the loading problems. 
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FIG. 8-GOOD CLEAR PRESENTATION of 
results makes a meter easy to use. So it is 
worth looking for a meter that uses the 
minimum of scales. The use of linear resist- 
ance -measuring circuits helps presentation as 
well. 

the addition of temperature measure- 
ment. Checking the temperature of tran- 
sistors often helps localize the area of a 

circuit fault. Measurements of voltage 
levels. current: and resistance in the 
neighborhood of the "hot" transistor 
will then pinpoint the faulty compo- 
nent. 

Easy to use 
An important aspect of any service 

instrument is how easy is it to use. A 
typical multimeter is going to be used to 
carry out a variety of measurements at 
the sane time. So changing leads every 

i 
ó_ .. oe 

FIG. 9-EVEN THE BEST cared for service 
instrument sometimes slips, or is knocked 
against a tool. Some sort of protection-such as 
the rubber rings mounted on this meter-are 
useful. 

time you change from voltage to resist- 
ance. can be time consuming-and 
annoying. So it is worth looking for an 
instrument that uses one set of leads for 
the majority of measurements. 

The meter readout is important too. 
The average multimeter has a plethora 
of scales in different colors and different 
positions. It is worth looking for a meter 

continued on page 88 
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SOME \NTENNA INSTALLERS AVOID TOWER 

installations. They believe them to be 
expensive and time consuming. and to 
require a great deal of skill. Actually. 
the new TV/FM antenna towers are 
relatively inexpensive and easy to put 
up. The average tower can usually be 
installed in two man-hours, once you get 
the hang of it. 

Towers get the antennas up high. 
where the best signals are. They cause 
no roof damage. They help protect the 
antenna from damage by corrosive 
chimney fumes. Towers can easily be 
climbed for servicing the antenna, the 
downlead. the rotator or the preamp. 

Two basic types of towers are avail- 
able: self-supporting and bracketed. As 
the name implies, self-supporting towers 
can stand alone. Since they require a 
concrete base. self-supporting towers 
take longer to install. Generally. they 
are for people who want the installation 
away from the house or for people who 
object to attaching the tower to the 
house. 

Most people prefer bracketed towers. 
These are easier to install. This article 
illustrates the step-by-step procedures 
for putting up a bracketed tower. 

Step 1-Prepare the ground. 
The baseplate must rest on flat. solid 

ground. Use a spade to clear away grass. 
Make sure the baseplate rests flat on the 
ground. as shown in Fig. I. 

Step 2-Assemble 2 or 3 sections. 
When installing bracketed towers. it's 

a good idea to get the bracket up as high 
as possible. Therefore. you want to pick 
the highest convenient point on the 
house. 

Assemble enough tower sections on 
the ground to reach that point. Since 
each tower section is 8 feet. two or three 
'Stair Engineer. Jerrold DSD Division 

. 

tower sections are almost invariably 
enough. 

Use the bolts. nuts and lockwashers 
supplied to fasten the sections together 
securely (see Fig. 2). 
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FIG. 1-LEVE_ING THE BASEPLATE makes a 
good foundation for the whole job. 
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FIG. 2-SECTIONS ARE FASTENED, preferably 
on the ground before raising. 
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Improve 
INSTALL 

To get the best possible recep 
where the signal is-up high. 
to installing antenna towers 

Attach the baseplate to the bottom of 
the tower. as shown in Fig. 3. 

Assemble the house bracket and 
attach it to the tower (see Fig. 4) in 
approximately the right position with 
the nuts finger -tight. (With the nuts this 
loose. the bracket will stay in place. hut 
you can slide it up and down on the 
tower to find the correct position. once 
the tower is against the house.) 

Step 3-Fasten bracket and base 
plate. 

Use a ladder. Put the baseplate on the 
spot prepared in Step I and lean the 
tower against the house. Then climb the 
ladder and fasten the house bracket in 

ny 

FIG. 3-BOLTING THE BASEPLATE to the legs 
of the tower. 

FIG. 4-DETAIL OF HOUSE BRACKET. 



TV Reception 
A TOWER 

tion, the antenna must be 
Here's a step-by-step approach 
to gain the necessary height 

place with two í -inch lag screws into 
the side of the house. 

Be sure the lag screws kite deep into 
solid wood. Otherwise. the tower may 
fall. damaging the house. Remember. 
the tower installation is only as solid as 

the bracket itself. 
If you must fasten the house bracket 

to a part of the house with an overhang. 
attach a 3- or 4 -toot 2 by 4 to the soffit. 
Then screw the bracket to the 2 by 4 as 

shown in Fig. 5. 

Once the house bracket is firmly in 
place. use a level to make sure the tower 
is vertical (see Fig. 6). Finally. drive 
three 3 -foot base stubs into the ground. 
to hold the baseplate firmly in place. as 

shown in Fig. 7. 

Step 4-Add tower sections. 
Once the haseplate and house bracket 

are firmly fastened in place. you have a 

solid base from which to work. You 
don't need a ladder any more. because 
you can climb the tower. 
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FIG. 5-BRACKET MUST BE FASTENED se - 

JERRY SCHWARTZ* 

When you climb a tower. he sure to 
use a safety belt. With the safety belt 
attached to the tower at all times. it is 

impossible to fall. Be sure the belt runs 
through the tower. not around it. 
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FIG. 6-CHECK FOR VERTICAL orientation with 
a spirit level or a plumbline. 
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FIG. 7-THREE-FOOT BASE STUBS hold the 

curely to a solid part of the house. baseplate firmly in place. 

One-man installation is easy. Just use 
a long rope with a hook on the end of it. 
Climb to the top of the tower. Fasten 
your safety belt securely and hook your 
leg around the tower for added support. 
Then. lower the hook, snag one of the 
tower sections. pull it up and lower it 
into place. Two -man installations are 
easier and save time. (One man on the 
ground. one on the tower.) 

Once the new section is in position 
secure it in place with bolts. nuts and 
lockwasheis. 

Additional sections can he added in 
exactly the same way. Be sure to prepare 
all sections on the ground within easy 
reach of the rope and hook so you don't 
have to climb up and down the tower 
between sections. 

Step 5-Attach the rotator 
The top section of the tower comes 

complete with a haseplate. a top plate 
and a unique mast thrust hearing (see 
Fig. 8). Most rotators can he attached 
easily to the haseplate. using an 8 -inch 
piece of mast and the U -bolts supplied. 
CDE model A R-30 and Channel Master 
Rotators can he attached directly to the 
I. bracket. CDE models A R-33 and 4 R- 
40 are mounted to the haseplate. using 
V. -inch hex nuts as spacers between the 
rotator and the tower rotator base - 
plate. 

In every case. the rotator tits inside 
the tower and the mast thrust hearing 
supp3rts virtually all the weight of the 
antenna. This lengthens the life of the 
rotator considerably. and helps it to 
work more smoothly. 

Attach the rotator to the top section 
of the tower (with rotator wire con- 
nected) before it is raised into place. 

Step 6-Install the antenna 
On the ground. attach the antenna 

securely to the mast. Unfold all 
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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. 
Our courses 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 you better equipped for the electronics 
industry. 
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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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tion privileges spelled out. Make your own com- 
parisons, your own decision. Mail card today, or 
clip coupon if card is missing. 

NO OBLIGATION. NO SALESMAN WILL CALL 
APPROVED FOR VETERAN TRAINING 

Get facts on new 2 -year extension 

NATIONAL TEECMHNtCAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 
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4000 So. Figueroa St., Los Angeles, Calif. 90037 

1 

1 

1 

1 

1 

SOLID-STATE 
POCKET RADIO 

p ENE NM WI 
NATIONAL TECHNICAL SCHOOLS 
4000 South Figueroa St., Los Angeles, Calif. 90037 
Please send FREE Color Catalog and Sample Lesson. 
NO OBLIGATION. NO SALESMAN WILL CALL. 

Color TV Servicing 
B & W TV and Radio Servicing 
Electronic Communications 
FCC License Course 

NAME_ 

ADDRESS APT 

Itttttt I 
Dept 206-047 

Electronics Technology o Computer Electronics 
Basic Electronics 
Audio Electronics Servicing 

CITY STATE 

AGE 

Please fill in Zip Code for last service 
Check it interested in G.I. Bill information 
Check i1 interested ONLY in classroom training in Los Angeles. ---- 

7 
1 

1 

1 

1 

1 

75 



elements except the center elements on 
one side. Leaving these elements folded 
will enable you to pull the antenna and 
mast up the tower more easily. since the 
antenna will fit around the tower. 

Attach the lead-in wire securel, to the 
antenna terminals and then raise the 
antenna and mast into place. 

Lower the mast through the thrust 
hearing into the rotator. Then orient the 
antenna (as per the instructions of the 
rotator manufacturer) and tighten the 
mast into place. 

If a rotator is not used. simply skip 
Step 5. Secure the mast to the tower 
base and top plate. using the I. -brackets 
and U -bolts supplied. 

FIG. 8-THE TOWER'S TOP SECTION is 
equipped to hold a rotator, II needed. 

Step 7-Run wires down the tower 
As explained in previous steps. the 

antenna lead-in and rotator wires 
should he attached in advance. They 
can be run down the tower easily. 

Use low -loss coaxial cable for all 
tower installations. The coax cable and 

15 FT. X1314"0.0. 
X 16 GA. MAST 

318" 0.0. 
STEEL ROD 

FIG. 9-HOW TO MAKE A GIN POLE that simply 
slips over the cross -braces. 

the rotator wire can easily he taped into 
opposite grooves of the same tower leg 
with waterproof tape. 

It you do decide to use twin lead. 
attach wrap -around standoffs to one of 
the tower legs. Space the standoffs 6 to 8 

feet apart and avoid touching metal 
with the twin lead. 

Gin poles 
If you plan to install many towels. a 

gin pole is a very handy accessory to 

have. You can use it like a crane to lift 
sections into place. The gin pole relieves 
strain on the installers arms. 

Figure 9 shows how to make a gin 
pole from a mast and some steel rod. 
(Figure 9 shows 13/4 -inch 0.1). mast. hut 
I''/cinch will do the job.) 

(look the completed gin pole to the 
top of the tower at the X braces. Attach 
the rope that runs through the pulley to 
the next tower section. about a foot 
ahoe the middle. Pull the section up 
and guide it into place on the top of the 

section on which you are standing. 
Once the new section has been bolted 

securely into place. you can unhook the 
gin pole. climb the new section and 
hook the gin pole in place to haul up the 
next section. 

Alternate installation method 
Another method of erecting a tower 

works very well. hut takes two men. 
The tower is completely assembled on 

the ground. One elan climbs a ladder to 
the roof. with a rope. The other man 
stays on the ground. The man on the 
roof pulls the tower up. using the rope. 
and the man on the ground pushes. until 
the top of the tower is resting against the 
edge of the roof. The tower is held in 
place temporarily by a safety rope. 

Then the man on the roof attaches the 

antenna and mast to the toer. 
Finally, the two men position the 

tower vertically and secure it in place. 
using the house bracket and base stubs 
driven through the haseplate. 

So putting up a tower is not as hard as 

you might think! With a little practice. 
you can put up even a tall tower with 
amazing speed. whether you do it alone 
or have someone to help. R -E 

Personal -computer gear feature 
of new store in Boston 

A personal -computer user show was the 
main feature of the recent opening of the 
Computer Warehouse Store in Boston, 
MA. Selling used computers and comput- 
er accessories of all types (including 
equipment that originally sold for 
$100,000 alongside of simple $25 power 
supplies), the new store attracted cus- 
tomers and hobbyists from several 
States. 

One enthusiast, Bill Walde, the first 
president of the N.E. Computer Society, 
had two systems with him. He had built 
one himself from plans published in an 
electronics magazine-the other was one 
of the most sophisticated of the micro- 
computer kits available at the store. 

Robert Tripp, publisher of the only New 
England magazine in the computer hobby 
field, demonstrated one of the smallest 
and cheapest microcomputers that can 
still handle applications like checkbook 
checking. 

According to the Computer Warehouse 
Store, hobbyists now have 103 clubs, of 
which the Southern California Computer 
Society, alone, has 6,000 members. Now, 
there are more than 80 stores devoted to 

the computer hobbysist, as compared to 
none a little more than a year ago. 

The grand opening of the Boston estab- 
lishment ran for two days with a total 
attendance of more than 2,350, and 
during which prizes were given away 
every hour. A grand total of $100,000 
(original value) worth of equipment was 
given away. 

George Bailey dies at 89 was 
world's No. 1 amateur 

George F. Bailey, who for 12 years was 
president of the American Radio Relay 
League and the International Amateur 
Radio Union-the world's leading "ham"- 
died December 19 at the home of his 
daughter in Nashville, TN. He was 89 
years old. 

In his business life as a manufacturer of 
floor coverings, Dr. Bailey had been an 
ardent amateur, and for 12 years was the 
contact to the Grenfell Mission in Labra- 
dor, maintaining schedules every morn- 
ing. When he retired in 1937, he became 
more active, and in 1935 was the first 
American amateur to contact Europe on 5 

meters, as well as the first to work all 
States on single sideband. He was division 
director, national vice president, and in 

1940 became president of the American 
Radio Relay League, holding the office 
until 1952. 

In 1941 he was called to Washington to 
recruit an electronics training group 
under the National Defense Council. The 
following year he was appointed chief of 
the scientific personnel office of the Office 
of Scientific Research and Development. 

In 1945, Dr. Bailey became executive 
secretary of the Institute of Radio Engi- 
neers (IRE), a post he held until the IRE 
merged with the AIEE to become the 
Institute of Electrical and Electronic Engi- 
neers in 1963. He became the Institute's 
Executive Consultant until 1966. 

Dr. Bailey was a graduate of Harvard 
(1907) and received a D. Sc. from 
Lawrence College in 1958. He was a 

Fellow of the IRE and received its Distin- 
guished Service Award in 1962. Previous- 
ly he had received the Certificate of Merit 
from President Truman for his contribu- 
tion to the American war effort. An hono- 
rary member of the Veteran Wireless 
Operators Association, he was awarded 
its Marconi Medal of Service. A charter 
member of the Armed Forces Communi- 
cations and Electronics Association, he 
was its president 1954-56. R -E 
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High -voltage 
hold-down 

The high voltage, the DC 
and the hair-trigger 

shutdown 

JACK DARR 
SERVICE EDITOR 

This column is for the service tech- 
nician's' problems-TV. radio, audio 
or industrial electronics. We answer 
all questions submitted 1w service 
technicians on their letterheads indi- 
vidually. by mail, and the more inter- 
esting ones mill be printed here. 

If you're really stuck. write us. 
We'll do our best to help you. Don't 
forget to enclose a stamped. self- 
addressed envelope. If return postage 
is not included we cannot process 
your question. Write: Service Editor, 
Radio -Electronics, 200 Park Avenue 
South, New York. NY 10003 

R -E's Service Clinic 

SINCE THE ADS F\ I OF SOLID-STAI E TV 

circuitry. we have seen the introduction 
of a few new I/El[ circuits (sorry about 
that)-all of them aimed at preventing 
the high voltage from going too high. 
Unlike the original high -voltage regula- 
tors that simply loaded down the high 
voltage itself, these circuits work on a 

different principle: most of them use 
redundant regulators. There are several 
of them. in all parts of the chassis, all 
doing the same thing. 

FROM 80811 OSC 

1.8KS POINT 

41-',A V-. TO 
"I808 

IZ DRIVER 
47052 DRIVER TRANS 

- I.5K 
1W 

24.5V 1KI 

VOLT 
REG 

n8V 

FIG I 

.0068 

.44V 

One is a "shut -down" circuit that kills 
the high voltage by grounding the DC 
voltage supply to the horizontal oscil- 
lator or driver stages. It is usually like 
the circuit in Fig. I. An SCR is 

connected across the 118- and 24.5 -volt 
DC lines feeding the horizontal stages. 
It is gated on by the output of the 
horizontal circuitry. If the 118 -volt line 
rises too high. the SCR fires and the 
horizontal drive is removed. shutting 
down the horizontal output stage. There 
are many variations: one senses the 
actual beam current of the picture tube. 
It is in series with the "bottom end" of 
the high -voltage supply. 

However. this article deals mainly 
with another regulator-this one is in the 
"primary" DC supply circuits. In all sets 
using scan -derived DC voltage supplies. 
the horizontal oscillator. driver and 
horizontal output stage must get DC 
voltage as soon as the set is turned on. 
This is done by rectifying the AC line 
voltage, filtering and feeding it through 
a voltage -regulator circuit. Typical out- 

put will be about + 120 -volts DC. A 
partial circuit of this type of regulator is 
shown in Fig. 2. This one is used in 
Sylvania's EO-4 chassis. 

+175V 

1852 8+ REG OPEN! 118V 
25W 165.0V - 118V SOURCE 

C508.4 
150,,F 

175V 
SOURCE 

FROM 
+34V 
SOURCE 

118.5V 4752 
2W 

PART OF OEFL MODULE 

REF 
(135V 
ZENER) 

FIG 

In all of these sets, the high -voltage 
output is directly proportional to the DC 
voltage output of this regulator. So. if 
this DC voltage rises 10%. so does the 
high voltage. When the high voltage 
reaches an unsafe level. the high -voltage 
shutdown circuit. which is completely 
separate. shuts down the horizontal 
stages and the set. This action is quite 
fast. and sometimes hard to catch! 

As in all circuits, increasing the 
complexity increases the difficulty of 
diagnosis. However. there is one key test 
point that should always be checked 
first: primary + 120 -volt DC supply 
voltage. If it is not right on the button. 
you'll have problems and no clues. So 
let's look at a couple of real cases. 

In a Sylvania EO-4 chassis there was 
a wild variation of high voltage when 
the brightness control was turned up or 
down. Turning the brightness control to 
minimum raised the high voltage so far 
that the high -voltage shutdown turned 
the set off. During tests with brightness 
set near normal. the AC line voltage was 
varied from 90 to 120 volts, and the 
+ 120 -volt line staved very close to 
normal. (This led us somewhat astray.) 
However. when the brightness control 
was turned down, the + 120 -volt line 
rose and the shutdown tripped. 
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After much testing and checking. we 
finally found the cause. It was an open 
filter capacitor -1509.F 0508-C on 
Sams Photofact sheets -on the + 120 - 
volt output of the regulator. The actual 
mechanism of this fault hasn't been 
analyzed yet. but replacing this capa- 
citor cleared up the problem. For a 

crystal -hall guess. the open capacitor 
reduced the ability of the regulator to 
hold the output voltage steady by taking 
away the reservoir effect of a filter 
capacitor. 

In another case with similar symp- 
toms (a Packard -Bell 98C38 chassis), a 
small surge resistor in the AC input was 
found open. Replacing it made the set 
work. and it was returned. Back again 
three days later. just quit. This time the 
+ 120 -volt DC supply measured + 150 
volts. Ilowever. the set would run until 
the brightness control was turned down. 
The + 120 -volt regulator seemed to be 
the obvious cause. Detailed checking in 
this circuit produced the following: 

I. The high voltage read> 29 kV at full 
brightness. Turning the brightness 
down. it rises to 41 kV and the shut- 
down trips. 

2. The + 120 -volt output of the regu- 
lator is +150 volts. So it is the most 
likely cause: check regulator circuitry. 

3. The pass transistor Q901 is shorted 
base -to -emitter (see Fig. 3): replace it. 

Performance gets a little better, but the 
high voltage still goes to 35 kV with 
brightness down. (There's some im- 
provement. but not enough.) 

4. Check Q602. the regulator control. 
Then, if the collector -emitter junction is 

open. replace the transistor. Problem 
solved? Not yet. Q602 is running much 
too hot. and the DC voltage isn't correct. 
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5. Check bias on Q602. The base 
voltage is way off. Suspect SR602. the 
123 -volt Zener diode. 2%. bias clamp for 
Q602. (No tests needed: case of SR602 
is blown apart. Replace.) 

6. Turn on. Reset current -limiter for 
+ 120 volts. The high voltage now is 

23.5 kV. both high voltage and DC 
voltages are now steady. Uncross your 

v12 
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You've seen the rest... 
now try the best. 

Solderless 
strips, backing 
board and binding 
posts. Everything you 
need to build and test your 
own circuit. Used to be you'd 
get a circuit idea, lay out a pc board, 
print it,, solder everything together, 
trouble -shoot, change your layout, 
try a new board, and spend abso- 
lutely too much time breadboarding. 
Now A P ACE All Circuit Evaluators 
let you breadboard in a fraction of 
the time. Make your changes im- 
mediately. Keep full leads on your 
components. Avoid the heat damage 
possible with repeated soldering 
and de -soldering. A P made the first 
modern solderless breadboard, and 
we still make them best. 

Pick an ACE for Faster and 
Easier solderless circuit 
building and testing. 

Send for our complete A P catalog, 
The Faster and Easier Book. 
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Order from your A P 
distributor today. Our 
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daily. For the name of the 

distributor nearest you call 
Toll -Free 800-321-9668. 
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fingers. and watch it for a while. Works 
very well. 

(Thanks very much to Joseph Rotello 
of Communications Services. 5801 E. 
22d St.. Tucson. AZ for this skillful and 
detailed analysis. which was copied 
almost verbatim. This is a perfect 
example of what I was (and am) going 
to suggest for the conclusion of this 
Clinic. When you find any problem with 
similar characteristics, he sure to check 
this primary voltage regulator circuit 
first. Second key point, don't stop when 
you find the first faulty part. Check all 
stages and make sure that they are 
working properly, with no damaged 
parts.) 

The key clue here, and in all of these 
circuits, is in the reactions of the + 120 - 
volt DC supply. It must be tightly regu- 
lated to hold this voltage at the right 
level. If it won't, everything will be 
fouled up for three feet in all directions. 
Example: A Truetone had odd color 
problems. I found a bad pass transistor 
in the regulator without too much trou- 
ble, but it took me too long to find that 
the error -amplifier transistor was also 
had. 

The chances for catastrophic failure 
in these circuits are the same as in any 
transistor circuit. They use a high degree 
of direct coupling. making "domino fail- 
ures" that much more likely. You can 

see this in the Packard -Bell circuit of the 
last case. The chain reaction started at 
the high DC input to the regulator. and 
went all the way through to ground. 
demolishing parts as it went. Be sure to 
check all resistors. diodes. etc. in the 
bias networks. 

In these two cases, the main fault was 
in the low -voltage primary regulator. 
However. the redundant high -voltage 
shut -down stage was still working nor- 
mally. This circuit too can cause similar 
problems. so don't overlook it. It may be 
a little eager. and trip too soon. 

This turned up in an early version 
several years ago. It used an SCR. that 
fired whenever the brightness control 
was moved in either direction. We 
finally had to get a specially -selected 
SCR from the factory to make it work as 

it was intended to. So. keep an eye out 
for "hair-trigger" units, that fire when 
they really shouldn't. It can happen and 
cause you to waste a lot of time. R -E 

reader 
questions 
TUNER DRIVE MOTOR BURNS UP 

The tuner drive motor in this RCA CTC- 
68 burned up. The new motor starts to run 

just as soon as the set is on. The tuner 
doesn't move! The motor shalt snaps in 
and it turns, but stops in a minute; you 
can hear it humming, and it gets hot. 
What's causing this?-J.H., Homestead, 
FL. 

Well, you may have two problems. It 
sounds as if the tuner is stuck and 
jamming the motor. The other problem 
could be a shorted triac, which controls 
the motor. The motor shouldn't start to 
run as soon as power is turned on. Try 
disconnecting the gate lead of the triac 
(pin 2): if the motor keeps on trying to 
run now, the triac is probahly shorted. 
(This could be due to the heavy current 
drawn if the tuner is jammed. Could 
have blown the triac as well as the 
original motor. Make sure the tuner is 

free to turn.) 

LOST COLOR 
I fixed a couple of things In this CTC-36 

RCA and now I have no color; just red and 
green rainbows. All of the DC voltages, 
etc., seem to be close, and tubes good by 
substitution. Where to go?-G.B., Seattle, 
WA_ 

If you do have colored rainbows. this 
usually means that the handpass amplif- 
ier stages are working. No color sync. 
though. Check the burst amplifier stage. 
the transformer and the 3.58 -MHz oscil- 
lator stage. I've found similar problems 

THERE'S A 
E 

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 

L 

114 does mean we 
have to make 
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AYTOGO. 
every drop of gas give us the 
most go for our money. Anyone 
with horse sense knows that a 
well-tured car gets better mileage, 
and in t mes of fuel shortages, 
better mileage means a lo:. 

The Mark Ten B Capacitive 
Discharge System keeps your car 
in better tune so it burns less gas. 

Using Mark 
Ten B 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. 

ac)_- min ..i :. r. "i y 

' Illllltlll, 

rDELTA 
PRODUCTS, INC 

One Delta Way, Dept. RE 
Grand Junction, Colo. 81501 
(303) 242-9000 

I want to know more about Mark Ten CDI's. 
Send me complete no-nonsense information on 
how they can improve the performance of my car. 

Name 

Address 

City State 7ip 
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SpaceSaver: 
New RCA Flameproof 
Film Resistor Kit 

Introducing RCA's convenient, preloaded 
and prelabeled Flameproof Resistor Kit 
containing a wide range of the most - 
needed, standard value resistors in 1/2, 1 

and 2 watt ratings. Two of each rating fora 
total of 330 resistors; all ±2% tolerance. 
Packed in a sturdy metal -frame cabinet for 
easy availability. 
Service Technicians prefer RCA Flame- 
proof Film Resistors because of their 
inherent safety characteristics. Design 
Engineers prefer them because they won't 
flame or short even under severe condi- 
tions. Look to RCA - your best single 
source for a complete line of flameproof 
film resistors. 
Contact your authorized RCA Parts Dis- 
tributor for all the details, or write to RCA 
Distributor and Special Products Division, 
2000 Clements Bridge Road, Deptford, NJ 
08096. 

Flameproof 
Film Resistors 

(5,rt-YfiALIC 
358 Ways To Save On 

Instruments, CB, 

Burglar Alarms, 
Automotive & Hobby 
Electronics! 
The more you know about electronics, the 
more you'll appreciate EICO. Every EICO 

product is designed to provide you with the 
most pleasure and quality performance for 
your money. The fact that more than 3 

million EICO products are in use attests to 
their quality and performance. 

to "BUILD -IT -YOURSELF" and save up to 

z 50% with our famous electronic kits. 

¢ For the latest EICO Catalog and name of nearest 
EICO Distributor, check reader service card or 

w send 500 for fast first class mail service. 

ó EICO-283 Malta Street, Brooklyn, N.Y. 11207 

ó Leadership in creative P "p.m® 
¢ electronics since 1945. (PC go 
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MODEL 100A AUDIO RESPONSE PLOTTING SYSTEM 
and general purpose sweep/tone burst/pulse generator 
consists of two sine /square/triangle function generators, 
pulse generator, frequency counter and peak amplitude 
measurement sections. It is primarily intended to generate a 

frequency response plot on an X - Y recorder or scope. 

Time base generator offers symmetrical or independent 
control of the positive and negative sides of the ramp 
providing a duty cycle of .7% to 99.3%. Frequency range is 

.0035Hz to 100kHz. Amplitude is 15Vpp into 500 12 with 
5VDC offset. The time base output drives the X axis of an 

X - Y recorder. Manual mode provided for setup. 

Audio sweep generator provides manual frequency 
adjustment or log/linear sweep of 20Hz to 20kHz. Blanking 
mode produces zero reference line onn X - Y recorder or tone 
burst. Amplitude is 15 Vpp into 500 12 or 10 Vpp into 822. 

Pulse generator frequency range is .0035Hz to 525kHz. Pulse 
wideth is adjusted independent of frequency from 4 seconds 
to 40 nanoseconds. Outputs are complimentary TTL. 

Peak amplitude measurement section measures internal or 
external signals from mike to power amp level. Amplitude 
output drives Y axis of X - Y recorder. 

Frequency counter is 6 digit, line triggered, and reads either 
internal or external. Sensitivity is 50 my peak at 20kHz. 

Dimensions: 8 x 14 x 3. Shipping Weight 9 lbs. 

S550, stock to 30 days. Warranty: 1 year. 
1894 Commamente, W..105 
San Bernardino. Ca 92408 
17141 889-7623 

FIDELITY SOUND 
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due to an open lead on the burst - 
amplifier transformer. etc. 

(Feedback: Wheel That did it. One of 
the leads on the burst amplifier trans- 
former was loose!) 

THERMISTOR BURNING 
When I opened up this E0-2 Sylvania, it 

was shut down. I pushed the circuit 
breaker and the fire flew! Literally! The 
thermistor in the input was melting. I 

changed it and the new one burned up, 
too. So, I changed it again and replaced 
the varistor too, and the same thing. 
Explanation?-G.B., Seattle, WA. 

This is the thermistor in the degauss- 
ing coil circuit. If you have a big fat 
short in your DC power supply. for 
instance a shorted diode. you'll get a 

terrific current through the thermistor. 
Check the DC power supply for grounds 
or bad diodes. 

(Feedback: That's a good explana- 
tion. all right! One of the diodes in the 
DC power supply had a dead short!) 

WEAK VIDEO 
I have several problems in an RCA 

CTC-25. The video is weak, there are 
retrace lines and I have bending in the 
picture. The raster is full. I read + 300 
volts on both plate and screen of the 6LF8 
1st video amplifier. The grid voltage is off, 
too. What is this?-M.G., Woonsocket, 
RI. 

The key clue here is the very high DC 
voltage on the 1st video amplifier. If the 
plate and screen voltages are the same. 
the stage isn't conducting at all. It 
appears that the video signal is leaking 
through the interelectrode capacitance 
of the tube. This is causing the retrace 
lines and probably the other problems 
due to the lack of a proper video signal 
on the AGC. sync. etc. Check this stage: 
the cathode circuit may be open. 

HIGH -VOLTAGE DROPS 
Here's an unusual problem. In this 

Sears 564-80161 chassis, the high - 
voltage drops after a couple of minutes, 
but the cathode current of the 31JS6 goes 
away up. I substituted all the tubes in the 
circuit. Now, here's the fun: If I plug the 
chassis into a variable -voltage line trans- 
former and reduce the line voltage to 

about 100 volts or less, the current 
decreases and the high -voltage in- 
creases. During this time, the B+ 
voltages show little change. Any bright 
ideas?-G.P., Miami, FL. 

Here's one based on previous experi- 
ence with a similar circuit. Check the 
diode in the heater circuit of these tubes. 
You may find that it is leaking. You said 
"the heaters of the tubes are fed with a 

negative DC supply." This isn't precise- 
ly true. The diode in the heater circuit is 

a dropping diode: the tube heaters are 
fed half -wave rectified AC. So if the 
diode is leaking. you will get quite a 
little hit more heater voltage; this will 



raise the cathode temperature of the 
31JS6.6BK4 and other tubes. When you 
reduced the line voltage. the heater 
voltage of the tubes went back to about 
normal. 

Incidentally. there are several sets 

that started out using this type of circuit. 
Most of the newer ones have dropped it. 

The maker recommend replacing the 

dropping diode with a plain old- 
fashioned resistor of suitable value and 
wattage to give the tubes the correct 
heater voltage. 

VERTICAL PROBLEM 
This Zenith 24NC31 has an intermittent 

loss of vertical sweep. I have changed 
tubes and checked parts with no luck. 
Where should I look now?-J.S., Coshoc- 
ton, OH. 

One good place to look would be in 
the vertical size and linearity controls. 
Sometimes they develop a had contact 
under the slider, especially if the control 
hasn't been moved for quite a while. 

(Feedback: "You're right. There was 
a bad vertical -linearity control in it. 
Someone had shoved the wrong tool in 
and broke it. A ne'., vertical linearity 
control fixed it up.") 

GREEN FLASHES 
There is an intermittent problem In this 

Zenith 19DC21. It has green flashes on 
the screen, and once in a while the whole 

picture will go green. Happens so fast I 

haven't been able to get a check. Could 
this be the picture tube?-J.L., Gonzales, 
CA. 

Possibly. I lowever. there are several 
things I'd check first. For one, it could 
be a had G -Y amplifier transistor. Try 
exchanging the green -output transistor 
with one of the others and see if your 
problem changes color. 

(Feedback: "Your idea was right on. I 

swapped the red and green amplifier 
and then the screen had red flashes. 
Leaky transistor.") 

HORIZONTAL BAR 
There is a horizontal bar across the 

center' of the screen in this Sylvania E02- 
1. It is due to stretching of the scan at this 
point-the lines are too far apart. The odd 
thing is that if you roll the picture down 
with the hold control, the bar stands still. I 

thought I'd seen everything, but I 

hadn't.-G.D., San Juan Capistrano, CA. 

I don't think any of us has seen 

everything. Anyhow. I know I haven't. 
One very likely cause for this would be a 

problem in the pincushion -corrector 
circuitry. since this can affect the scan. 
One of the resistors shunted across the 
pincushion coils may have changed 
value. Check this. 

(Feedback: "That was it. R377 had 
changed to about 500 ohms. Replacing 
it made everything just fine.") 

PREMATURE TRANSISTOR 
FAILURE 

I have run into several of these 
Sylvania E02 -I chassis that knocked out 
the vertical -output transistor every 3-4 
months. I made the following changes 
(see diagram) and haven't had a 

VERTICAL 
OUTPUT 
TRANSISTOR 

1K ORIGINAL - 
CI ANGE TO 
soon 

OUTPUT 

1kV- 
3A DIODE 
IeooEoI 

problem since. 
My thanks to George Dyer. consul- 

tant. San Juan Capistrano. CA. for this 

one. 

PICTURE POPS IN AND OUT 
The picture pops in and out on this 

RCA CTC-28. What shall I do?-S.C., 
Mentone, CA. 

Substitute a signal from a working 
TV. check AGC and all that. (First 
answer) 

I gave you the wrong symptoms. The 
picture pops in and out of foci s. Sony 
about that! 

That's OK. Check the focus rectifier. 
transformer and circuitry. 

(Feedback: "That was it: arcing in the 
focus transformer.") R -E 

Stereo Preamp 
Would you believe a high quality preamp and control 
center for less than $75.00?? Well it's true. With a few 
hours work you can assemble our #198 preamp kit and 

have a unit equal to, or superior to products costing 
three, or four times this amount. Our kit features push- 

button tone controls, and extremely low distortion gain 

modules. Descrete transistors are used for lowest noise 

and distortion-no cheap IC's in this unit. Self contained 
110 Volt power supply and wood grain finished cabinet. 

SPECIFICATIONS 

Sensitivity 2 0 Mv. for 1.0 Volt Output 

Maximum Output 5 0 Volts RMS 

Freq. Response ± 1 Db 10 Hz to 100K Hz. 

Distortion Less than .05% Harmonic or IM 

Noise and Hum More than 65 Db down 

# 198 Preamp Kit $74.50 PPd 
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Southwest Technical Products Corp. E 219 W. Rhapsody, Dept: FM 

San Antonio, 
Texas 78216 
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BEST IN NEW ELECTRONICS BOOKS! 

L 

°The Complete Handbook of Slow -Scan TV. 304 p., .6911. 59.95 
How To Build Metal Treasure Locators. 112 p , 51 il. 53.95 
Build-lt Book of Digital Electr. Timepieces. 294 p., 20911. 56.95 
°Programming Microprocessors. 280 p., 105 il. $6.95 

Display Electronics. 252 p., 195 II. $5.95 
Flying Model Airplanes Helicopters By RC. 192 p.. 14711. $4.95 
Complete Hdbk of Videocassette Recdrs. 266p., 160 il. 55.95 
Microphones -How Work How Use. 224 p., 8511. 55.95 
°The Complete Hdbk of Elect. House Wiring. 476 p., 19711. 56.95 

Practical Solld-Slate DC Power Supplies. 196 p.. 151 II. 56.95 
°Broadcast Engineering Maintenance Hdbk. 532 p.235 II. 519.95 
OCB Radio Operator's Guide 2nd Edition. 256 p.. 139 il. 55.95 
Build Your Own Working Robot. 238 p., 8311. 55.95 
O Master transistor IC Substitution Handbook. 516 p. 57.95 
Master Hdbk 411001 Pract. Electr. Cln. 602 p.. 1250 II. $9.95 
Transistor Ignition Systems. 252 p., 169 ii. $5.95 
OProl. Elect. Elect,. Eng. Lie. Study Guide. 448 p.. 318 11. 57.95 
°Color TV Trouble Factbk-Probs Sols-3rd Ed. 612 p. 55.95 
Talk -Back TV: Two -Way Cable Television. 238 p., U II. 55.95 

Understanding Using Modern Sig. Gens. 294 p.. 12011. 56.95 
°Handbook of Multichannel Recording. 322 p., 1961. 57.95 
°Mathematics Unraveled- 280 p., 9111. $6.95 
OCET License Handbook -2nd Edition. 448 p., 16911. 58.95 
Fun With Electronics. 140 p., 5011. 53.95 
Practical CB Radio Troubleshooting Repair. 238 p., 108 il. 55.95 
Fire Theft Security Systems -2nd Edition. 192 p.. 10811. 55.95 
Auto Electronics Simplified. 256 p.. 20211. 55.95 
Electronic Music Circuit Guidebook. 224 p., 18011. $6.95 
Linear IC Applications Handbook. 280 p., 183 II. $6.95 
OPIIotHarigation With Pocket Calculator. 406 p.. 33811. 58.95 
°Commercial FCC License Handbook. 444 p., 150 il. $5.95 
Understand Using Modern fleck. Srvc. Test Epp. 252p 55.95 

AMATEUR RADIO STUDY GUIDES: O Novice 55.95 General 
57.95 Advanced 55.95 Extra $5.95 O Incentive 54.95 

Master Hdbk of Digital Logic Applications. 392 9.. 28711. 57.95 
0106 Easy Elect,. Pro's Beyond Transistors. 224 p., 127 II. $5.95 
Master Tube Substitution Handbook. 548 p.. 322 II. 54.95 
°Servicing Medical Bloelectronic Equipment. 350 4.165 II. 58.95 
Model Railroad Electronics. 308 p.. 218 II. 55.95 

Microprocessor Mlcroprogramiegp Hdbk. 294 p.. 176 il. $6.95 
OOploelectronics Guidebk-With Pro'ects. 196 p.. 11511. 55.95 
The Complete FM 2 -Way Radio Handbook. 294 p., 111 II. 55.95 
The Electronic Musical Instrument Manual. 210 p.. 38511. $6.95 
Impedance. 196 p.. 90 55.95 
°Switching Regulators & Power Supplies. 252 p.. 128 it. 56.95 
021 Simple Transistor Radios You Can Build. 140 p.. 12211. 53.95 
OOP AMP Circuit Design 8 Applications. 280 p., 239 11. 56.95 
Basic Digital Electronics. 210 p.. 117 II. 54.95 
°How lo Test Almost Everything Electronic. 160 p.. 11411. 53.95 
Servicing Cassette Cartridge Tape Players. 294 p., 19611. 56.95 
OCB Schematic Svcing. Manuals, each 200 p. 55.95 °Vol. 1 Eris 
Browning, Hy -gain. Penney s. Vol. 2 Teaberry, Unimetrics, 
Pearce -Simpson. Sittronix. O Vol. 3 E. F. Johnson, SHE Linear 
Sonar, Royce. O Vol. 4 Pace. Fannon-Courler (Cobra). O Vol. 5 
Radio Shack (Realistic). Surveyor. Belle' Vol. 6 Xlal, 
Tram Diamond, Sharp. 0 Vol. 7 Lafayette, J.I.L., Fanon 

SEND NO MONEY! We'll invoice you on 10- DAY FREE TRIAL. Clip 
entire ad to order. 100% guaranteed or your money relunded. 

TAB BOOKS X 40 
BLUE RIDGE S MMIDT,PA.17214 
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You can build a better 

organ than you can buy! 
A magnificent Schober Electronic Organ 

What a marvelous way to put your special 
talents to work! With our Schober Electronic Organ 
Kits and your skill, you can build yourself some 
very special satisfaction, and a lifetime of great 
music! 

Schober Organs are literally far superior to 
comparably -priced "ready-made" units. You could 
actually pay twice as much and get no better organ 
...and miss the fun of assembling it yourself. A PC 
board at a time, component by component, you'll 
assemble your own "king of instruments:' And 
when you're done, you'll wish there was more to 
do. And there is! For then, Schober will help you 
learn to play, even if you've never played a note 
before! 

Schober Organ Kits range from 5650 to 
52850, and you can purchase in sections to spread 
costs out...or have two-year time payments. 

Just send the coupon for the fascinating 
Schober color catalog (or enclose 51 for a record 
that lets you hear as well as see Schober quality.) 

(n i 
U ' The a%(0.40trin Organ Corp., Dept. RE -161 

Z g 43 West 61st Street, New York, N.Y. 10023 
Please send me Schober Organ Catalog. I- I C Enclosed please find 51.00 for 12 -inch L.P. 

U record of Schober Organ music. 
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R -E TESTS KENWOOD 
continued front page 57 

with readings of nearly 40 dB obtained even 
at the high 10 -kHz test frequency. The oscil- 
loscope photo of Fig. 4 shows the de - 
emphasis characteristics of the tuner section. 
with the upper trace corresponding to the 25 - 

position of the de -emphasis switch and the 
lower trace corresponding to 75-µs de - 
emphasis. The center -of -channel meter was 
perfectly aligned to indicate precise tuning at 
the minimum distortion points in both FM 
and stereo -FM reception. 

Amplifier and preamplifier 
measurements 

Amplifier. preamplifier and control -section 
measurements are summarized in Table II. 
The power -amplifier exceeded its output and 
distortion ratings by a wide margin. both at 
mid -frequencies and at the low- and high - 
frequency extremes. Had Kenwood been less 
conservative. they could have easily rated this 
receiver as an 85 watts -per -channel unit or. 
they could have extended the quoted FTC 
power bandwidth from 15 Hz to 30 kHz -the 
frequency limits for which the full 80 watts - 
per -channel output power was delivered at 
the rated harmonic distortion of 0.3 percent. 
As things stand. the amplifier had a 

harmonic distortion of only 0.07 percent at its 
rated output using a I -kHz test signal. This 
decreased to0.03 percent at the I -watt power 
level. with no evidence of rising distortion at 
even lower power levels that might have been 
evident if there was significant crossover or 
notch distortion in the amplifier design. 

The phono-input stages were able to 
handle input signals as high as 185 mV 
before exhibiting overload distortion. and 
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signal-to-noise measured 78 dB. Bearing in 
mind that Kenwood specified 75 dB using A - 
weighting. the 78 -dB figure we obtained was 

unweighted and referred to an input sensi- 
tivity of 2.5 mV. 

5 

Figure 5 is a spectrum analysis of a I -kHz 
output signal at the rated 80 -watts -per - 
channel level (8 ohms. both channels driven). 
Harmonics seen to the right of the funda- 
mental I -kHz peak consist primarily of some 
second -order and. to a lesser degree. third - 
order components. We drove the amplifiers 
hard into clipping and again swept through 
the audio range from 20 I-Iz to 20 kHz. using 
the spectrum analyzer. In Fig. 6. we see the 
expected increase in the third harmonic. as 
well as progressively diminishing higher - 
order harmonics. 

The tone control range of the BASS and 
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TREBLE controls of the KR -7600 is more 
moderate than on some receivers we have 
measured. with around 8 dB of boost 
provided at 100 Hz and 10 kHz. as specified 
by Kenwood (see Fig. 7). Actually. the need 

I 
tpISJULrLCY 'LOG, M; 

for greater boost in one's system would only 
suggest that something is mighty wrong with 
some other component. and Kenwood was 
wise to keep the range within these bounds. 
Many newcomers to hi-fi tend to over -boost 

y 

i ( 

f114'UX,_, 

ows atod highs. which often results in 
amplifier clipping and overload at those 
frequency extremes. 

Of particular interest were the extra 
6 ACOUSTIC controls mentioned earlier. The 

8 
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response of each of the fixed boost positions 
of these two extra controls is shown graph- 
ically in the scope photo of Fig. 8. Ile low - 
boost control was particularly effective in 

adding that extra amount of emphasis to the 
lowest Octave of audio when using less -than - 
perfect speaker systems. while the midrange 
boost positions acted much like a two-step 
"presence" control and will lend extra sense 

of presence to vocal program materials. 
Filter responses are shown in the scope 

photo of Fig. 9. I he 6 d6 -per -octave roll -oil 
rate render these filters only moderate'. 
more useful than the tone controls. though 
the maxilnuno attenuation provided at the 
frequency extremes are somewhat greater 
than could he achieved by full counterclock- 
wise rotation of either the (BASS or the t RI oil I 

controls. 

Summary and listening tests 
Our overall summary product analysis of 

Kenwood's KR -7600 together with comments 
regarding its design and performance will he 
found in Table III. While many hi-fi compo- 
nent manufacturers content themselves with 
cosmetic changes alone when introducing a 

"new" line. Kenwood has gone further and 
truly redesigned their receiver line from the 
inside out judging by this model. Workman- 
ship is excellent. and the choice of compo- 
nents used seems geared towards long-term 
durability and rcliahilit\. R -E 

More shows and conferences for 
the computer hobbyist 

The magazine Personal Computing is 
sponsoring :hree computer conference - 
shows this Spring, and is planning more 
for later in the season. 

The Western Personal Computer Show 
is on March 19 and 20, in Los Angeles, the 
Eastern show May 7 and 8, in Philadelphia 
and the New England show June 18 and 
19, in Boston. Exhibitions, seminars and 
special presentations, and tutorial work- 
shops will be featured at all the confer- 
ences. 

Special areas of the exhibition halls are 
being set aside for personal computing in 
education, in the home, in ham radio and 
in small businesses. 

Later shows are being planned for the 
South. Southwest, Canada and Europe. 

NEW MEXICO JOINS NESDA 

NEW MEXICO ELECTRONIC SERVICE ASSO- 
CIATION receives 34th NESDA State Affiliate 
Charter. Receiving the NESDA charter is Arlin 
Pennington, president. The occasion is the 
quarterly Board of Directors meeting, held at 
the Clovis Country Club in Clovis, NM. 

Fvsoc c 

The 
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PERFORMANCE! 

Amazing MEGASPARK, the advanced -design 
Opto -Electronic Breakerless Ignition System, 
FITS ANY CAR! Replaces points and 
conoenser - gives longer spark plug life. 
Increases performance, mileage and driving 
satisfaction while cutting fuel and 
maintenance costs dramatically. Learn the 
facts and don't settle for less than the best. 
Models from 529.50 to 564 50 

The only unit that gives you all these features: 

LIFETIME WARRANTY 
DIFFERENTIAL AMPLIFIER CIRCUITRY 
FULL INTERNAL VOLTAGE REGULATION 

AUTOMATIC OVERCURRENT PROTECTION 

Rush name and address for FREE information package 
, including catalog and discount offer Or call toll -free 

24 -hours 800-648-4711, Ext. 22. 

mEGA:PARKTM 
by Ignition Systems Inc. . 

2547 8th Street 
Berkeley, CA 94710 
(415) 845-3584 
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7*:10 "FERRET" TV MINI -ANALYZER 
N\ FOR FAST STEP-BY-STEP TROUBLE SHOOTING 

SUB TUNER 
VHF AND UHF TUNER FOR RAPID 
TESTING OF ALL CHANNELS. 
CALIBRATED GAIN ADJUSTMENTS 
PROVIDE FOR SIGNAL STRENGTH 
COMPARISON. 

DIGITAL GENERATOR 
CRYSTAL CONTROLLED FOR 
GENERATING STABLE PATTERNS WHEN 
CONVERGING RED, GREEN AND BLUE 
GUNS. IDEAL FOR LINEARITY, PIN 
CUSHION, CENTERING, FOCUS AND 
ALL PICTURE ADJUSTMENTS. 

40 MHz OUTPUTS 
IF SIGNALS FROM DIGITAL GENERATOR 
AND SUB TUNER FOR STAGE -BY -STAGE 
ANALYZING AND TROUBLE 
SHOOTING. 

UHF 

SG 785 $99.95 

PO'MER 
ON Orl 

The VHF/UHF section of the Ferret allows direct substitution of the TV's tuner for fast, 
positive localizing of front end trouble. 

The crystal controlled digital circuitry assures complete accuracy of both the vertical 
and horizontal frequencies. Accuracy is better than .005%. Output from the generator 
may be coupled thru the tuner section or directly to the IF -video stages. Resolution 
is limited only by the picture quality of the TV receiver. Operates from 105 to 125 
volts 50.60Hz. 

A: ernes & 2849 FULTON STREET,' BROOKLYN, NY 11207 
PHONE: (212) 827-1500 
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GENERATOR SECTION 

CROSS -HATCH 

I 

LINEARITY ADJUSTMENT 
STANDARD FOR VERTICAL ANO 
HORIZONTAL POSITIONING, PICTURE 
CONTRAST, IF BANDWITH TEST 

DOT PATTERN 

CONVERGENCE ADJUSTMENT 
STATIC AND DYNAMIC CON- 
VERGENCE, BEAM ADJUSTMENTS. 

SOLD THRU DISTRIBUTORS ONLY 

Please send me more information. F-4 I 

Name 

Address 

Code 



new products 

More information on new products is available from the 
manufacturers of items identified by a Free Information 
number. Free Information Card follows page 98. 

40 -CHANNEL CB TRANSCEIVERS. The 4000 
series provides a complete range of 2 -way 40 - 
channel radios. Phase -lock -loop circuit is a 

single IC made especially for the manufacturer. 

oo 
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All units have large LED channel display with 
automatic brightness control for easy readabil- 
ity. The new radios include six mobile and two 
base stations. The Messenger 4120, 4140. 4145. 
4170, 4175, 4230, 4250 and the Viking 4740. For 
the CB'er demanding maximum performance, 
the Messenger 4175 features dual crystal 

filtering for adjacent channel noise rejection, a 

noise blanker, automatic channel brightness 
control and local/normal/extended control cir- 
cuitry at $249.95.-E.F. Johnson Co., Waseca, 
MI 56093. 
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DIGITAL MULTIMETER, Model 3435A is a 3'/2 - 
digit unit that has a 'Touch -Hold' Probe avail- 
able as an accessory. It permits the user to 
'freeze' the reading on the display. Intended for 
both bench and field use, the unit is autoranging 
on AC and DC volts and resistance. AC and DC 
current ranges are selected manually. Lighted 
front panel indicators display the function and 
its units. The digital multimeter covers a DC 

measurement range from 200 mV full scale to 
1200 V full scale with a midrange accuracy of 
±(0.1% of reading + 1 digit). 

AC measurement range is 200 mV full scale to 
1200 volts RMS full scale with a midrange 
accuracy of ±(0.3% of reading + 3 digits) over 

a 30 Hz to 100 kHz bandwidth. AC current 
measurements are made over a frequency band 
of 30 Hz to 10 kHz with a midband accuracy of 
(1.7% of reading + 4 digits). Resistance range 
is 10 milliohms to 20 megohms with a midrange 
accuracy of ±(0.2% of reading + 2 digits). 
Open circuit voltage on the ohms terminal when 
set to its lowest range does not exceed 5 volts, 
preventing damage to most solid-state devices. _ .-fi.r r 
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Input protection is provided to 1.2 kV on any DC 
range, 1700V (DC + peák AC) on any AC range, 
and 250V RMS on any resistance range. A front - 
panel fuse protects the instrument from over- 
load when measuring current. Two power 
supplies available: Internal AC and recharge- 
able lead acid batteries. Price: $400 with re- 
chargeable batteries; $335 AC only; $40'Touch- 

A"bestseller" 
you'll put down. 

11 

p of the Line 
19-7 Solid State 

L Repla ment Guide 

It's RCA's all new 1977 "Top of the Line" SK Series 
Replacement Guide. The most comprehensive list to 
date of transistors, rectifiers, thy ristors and integrated 
circuits - 381 RCA types, including 68 brand new, that 
will replace 123,000 domestic or foreign semiconduc- 
tors in entertainment and industrial equipment. The 68 
new types have enabled us to increase our replacement 
capability by over 11,000 additional industry devices. 
You can't afford to be without it.The 1977 Replacement 
Guide is a complete, accurate information source for 
your Solid State replacement needs. The book repre- 
sents thousands of hours of engineering know-how. 
Keep in mind too, that RCA SK replacement semi- 
conductors measure up to strict AQL standards. 
Get yours now. RCA's SK Replacement Guide. Contact 
your RCA Distributor. Or send $1.50 (check or money 
order) to RCA Distributor and Special Products 
Division, PO Box 85, Runnemede, NJ 08078. 

nts ,;car,a '. SK Replacement n reQla 

of7 : ,_ - .- _ Semiconductors 



Hold' probe; $87 RF probe; $75 high -voltage 
probe.-Hewlett-Packard Co., 1501 Page Mill 
Rd., Palo Alto, CA 94304. 
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MAGNETIC CB RADIO MOUNT is especially 
designed for two-way communications equip- 
ment. The "Easy Mount" uses three permanent 
magnets to make positive contact, assuring 
maximum signal transfer with perfect VSWR 
match. The unit can be installed under the dash 
or on the transmission hump. All necessary 
hardware and instructions are included. Addi- 

tional optional top sections permit the user to 
transfer the transceiver from vehicle to vehicle 
or to a boat, trailer, office, or home. Weight, 1.25 
pounds; Profile, 11/a inch; Mounting Area, 43/8 

inches wide by 31/4 inches deep.-Cornell- 
Dubilier Electronics, 150 Avenue L, Newark, NJ 
07101. 
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PROJECTION TV LENS, new f2.8 especially 
designed for large screen television viewing. 

/ 

The lens Is 5 inches in diameter with a focal 
length of 12 inches and is finished in anodized 
gold. Supplied with a mount, the lens is 
$195.00.-Miami Projection TV, 304 N.E. 79th 
St., Miami, FL 33138. 
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8K RAM BOARD, Model MB6 is Altair, IMSAI 
plug compatible. Uses low -power, 500ns, static 
RAM's and low -power Schottky support chips. 
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Memory protect feature can be set in blocks of 
256, 512, 1K, 2K, 4K and 8K bytes. This allows 

the user greater flexibility and ease in program- 
ming. An additional RAM is used in the memory 
protect circuit. Assembled, $295.00; as an 8K 
,tit, $250.00. The 4K kit is available for 
$169.00.-Solid State Music, 2102A Walsh Ave., 
Santa Clara, CA 95050. 
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LEAD-FREE FLUX -CORE SOLDER, model Silver 
Solder 96S. has been specifically formulated for 
soldering requirements where it is necessary to 

SOLDER 
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use a lead-free solder, where high service 
stresses and temperatures exclude the use of 
other soft solders and for stainless steel. Silver 
Solder 96S can be furnished either with a non- 

'ai Special $19.95 

quic carge 
Cordless Soldering Station 

- 

Cordless portability cn the bench or 
in the field. 
buick 4 -hour charge. 
Holder automatically charges high- 
performance Ni-Cld battery. 
Rigid coaxial tip rotates to 
desired working posi-ion. , Easy -touch switch, tunnel light. 
Switch lock and indicator light. 

Ask you; Local Distributor foe The Ungar #200 
' Quick Charge Cordless Soldering Station or 

Contact Ungar for more ¡Ufornatlon. 

D'vision of Eldon industries, Inc. 
P.O. Box 6005, Ccmpton, :a. 90220 - (213) 774-5950 
In Canada, 50 Prince And ews Place, Don Mills, Ontario. ' 
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Use Quick -Wedge to 
install a bus, connect a 

motor, mount a p.c. 
board, cinch up a 

connector 

s ° t*t: 

1 

l 
- 

r, 

They do all that ordinary 
screwdrivers do, PLUS they 
hold and start the screw 

QUICIFUIEDCE 17 sizes 
rn 

Screw -holding screwdrivers 
Unconditionally guaranteed. m 
BUY A SET TODAY 
See your dealer or write to: a. 

Kedman Company, P.O. Box 25667, Ú 
Salt Lake City, Utah 84125 
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Put Professional Knowledge and a 

COLLEGE DEGREE 
in your Electronics Career through 

HOME 
STUDY 

r.-'_ 1fÍ 

Earn Your 
DEGREE 
by correspondence, while continuing your 
present job. No commuting to class. Study 
at your own pace. Learn from complete and 
explicit lesson materials, with additional 
assistance from our home -study instructors. 
Advance as fast as you wish, but take all the 
time you need to master each topic. Profit 
from, and enjoy, the advantages of directed 
but self -paced home study. 

The Grantham electronics degree pro- 
gram begins with basics, leads first to the 
A.S.E.T. degree, and then to the B.S.E.E. 

Ú degree. Our free bulletin gives complete 
2 details of the program itself, the degrees 
O awarded, the requirements for each degree, ¢ and how to enroll. Write for Bulletin R-77. 

Grantham School of Engineering 
Lu 2000 Stoner Avenue 
ó P. O. Box 25992 

Los Angeles, CA 90025 
cc 

corrosive rosin based 5 -core flux for electronic 
applications or with a 4 -core acid flux for 
mechanical joining applications. It is also avail- 
able as a solder cream.-Multicore Solders, 
Dept. D, Westbury, NY 11590. 
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MICROCOMPUTER SYSTEM, Expanded -68, 
based on the Motorola/AMI/Hitachi 6800 micro- 
processor chip set. Comes complete with 8K of 
memory, power supply, 16 -digit keyboard, TCC3 
adapter, hexidecimal LED display, expansion 
cabinet, 36 -pin edge connector, and Mik-bug. 

/f 

Also available for direct interfacing are: dual 
floppy disc drive, IMP -1 printer, 132 -column 
printer, TV interface, and full ASCII keyboard.- 
Electronic Product Assoc., Inc., 1157 Vega St., 
San Diego, CA 92110. 
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REMOTE CONTROL HEAD, Model 10ORC, 
allows remote power level control of linear and 
bi-linear amplifiers used with amateur trans- 
ceivers. Indicator light and power level cortrol 
knob enable the operator to visually monitor 
modulation and adjust for optimum RF output 
while minimizing signal distortion and distur- 
bance to other channels. Designed for use with 

most major brand linear amplifiers, the unit 
permits installation of an amplifier in an auto 
trunk or other secure area.-Power Plus, 16255 
Ventura Blvd., Encino, CA 91436. 
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40 -CHANNEL CB TRANSCEIVER, Model Lion 
40 is a deluxe full -feature set with LED channel 
read-out, HetroLockTM circuitry and 3 -position 

fi r_ gES °E -1 

frequency variance capacity. HetroLock uses 
three crystals to keep the unit on precise FCC 
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y' p ..FILM LOADERS... 
l- ' PS. . .PAGES. . .GRAVERS 

.GRINDERS.. .HAMMERS.. . 

INCLINOMETERS. . .JACKS. . 

KNIVES. . .LATHES. .. LEATHER. 

ETTES. .. LOUPES... MINIATURE 

TOOLS...METRIC TOOLS...MULTI. 

TESTERS. .. NEGATIVE FILES... 
NIPPERS...OILERS...PIN VISES... 

PLIERS. .. PROBES...RIFFLERS... 

SCISSORS...SNARES. ..SOLDER. 

ING SUPPLIES. . .TEST INSTRU. 

MENTS. .. TWEEZERS. .. VIEWERS 

...VISES...WRENCHES... 
ADH . a, um ABRASIVES... 

G... BOOKS 

;15. 
O .EPDXIES. /` C.CALIPERS. 

Nafiorra/ Carrier* 
3000 We. union N.. °oy. c.I 
I..o1.,..d,C.l., U.S.A. 10110 
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119/1 

Convention 
OF ELECTRONIC 

SERVICERS. 

Orlando, Florida 
Sheraton Twin Towers 

August 16-20, 1977 

Technical workshops 
for technicians. 

Management training for 
shop owners and managers. 

Fun for the wives and kids. 

Learn how to make 
more money - FAST. 

Write for convention details 
to: NESDA - ISCET 

1715 Expo Lane 
Indianapolis, IN 46224 

86 
Worldwide Career Training thru Home Study 
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frequencies. Recely-O-Sliders`' varies frequen- 
cies about 1 kHz to pull in other stations oper- 
ating slightly "off frequency", but this special 
tuning does not affect the transmitter's preci- 
sion. Integral SWR/CAL/RF/S meter, CB moni- 
tor switch and volume control power switch. 
Transmitter operates in either positive or nega- 
tive ground in cars, boats, trucks and recrea- 
tional vehicles. $249.95-Pearce-Simpson, 4701 
N.W. 77th Ave., Miami, FL 33166 
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FREQUENCY MEASUREMENT SYSTEM, model 
FC200B, gives 7 -digit accuracy from O to 200 
MHz in a completely portable unit designed for 
use with VHF two-way communications equip- 
ment. The built-in field strength meter allows 
simultaneous checks on transmitter frequency 
and radiated signal -strength patterns. Typical 
input sensitivity is below 20 mV, wit-' 50 mV 

wi 

-a,'t^-,; ,?^' - - 

F 

C 

sensitivity guaranteed at 200 MHz. Automatic 
display -blanking prevents erroneous low-level 
readings. Input sensitivity is selectable, allowing 
approximately 12 dB of alternation for high-level 
or noisy signals. The unit is fully functional with 
the included BNC telescoping antenna, allowing 
fast convenient checks on mobile equipment. 
Accurate checks can also be made by using a 
single turn of wire as a p'ck up for testing local 
oscillators, etc., without disturbing the sur- 
rounding circuitry. 

Internal crystal stability is 0.00001%/C° over 

0° to + 50° C. Internal gating accomplishes 
automatic round -off of last digit, giving a ± t/2 
digit accuracy plus timebase uncertainty. Built- 
in indicators give overflow and low -battery 
warning. The counter weighs 1.5 lbs. and 
measures 5.5 x 3.75 x 1.75 inches. $279 
includes counter, AC power pack, telescoping 
antenna, attache carrying case, and 1 -year 
warranty.-AME Inc., Unit 1, 1819 Underwood 
Blvd., Delran, NJ 08075. 
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ZING RING, model 1114, claimed to improve CB 
antenna's performance by providing a 360° 
launching pad for the signal. A gutter-, mirror - 

or bumper -mounted antenna is not centered 
and does net offer these necessary perform- 
ance features. Without a 360° primary ground 
plane, the signal has a lop -sided and weak 
radiation pattern in certain directions. The Zing 
Ring provides this primary ground plane and 
centering effect to enhance the omni-directional 
radiation pattern.-Gold Line Connector, Inc., 
P.O. Box 893, East Norwalk, CT 06855. 
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DESOLDERING TOOL. Manual desoldering tool 
which protects sensitive FET and MOSFET 
semiconductor devices from failure due to static 
electricity while isolating operator from a direct 
short. Named the Silverstat Soldapuilt, this tool 
is a hand-held, spring -loaded vacuum device 

that incorporates all of the features found in this 
manufacturer's deluxe Soldapullt such as a 
fully enclosed loading shaft, high -low vacuum 
adjustment, and fast bayonet -type disassembly 

rrt 

for ease of maintenance. The bones feature of 
the Silversat is its conductive plastic tip and 
barrel housing which allow any built-up static 
charge to drain off harmlessly through the hand 
to ground.-Edsyn Inc., 15958 Arminta St., Van 
Nuys, CA 91406. 
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CB RECORD-How to CB. This is a complete 
package consisting of record and brochure that 
gives the beginning CB operator all the informa- 

a'c loe ro 

tis, '1 

/ ,_ 

tion he needs to get started in CB radio.- 
Pickwick International, Inc., 135 Crossways 
Park Dr., Woodbury, NY 11797. 
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a revolutionary concept in kit building... 

THE PROW ' . . ' LE 
CLOCK KIT! . $29.95 
SYSTEM 5000 is the first full -feature timepiece 
available in programmable form. After the circuit has 
been assembled and tested, al that is necessary is to 
add the appropriate switches arts jumpers to easily 
program the system for :he desieed functions. The 
system may be expanded or eep,ogramned at any 
time. 

This represents a revolutionary concept ¡e adaptabil- 
ity and flexibility. Build an Alarm,Clock/Calendar or 
a full feature Desk or Radio Station clock. Use the 
DUPLICATE TIME REGISTER to monitor GMT, 
another time zone, or as in 'elapsed timer. Add the 
optional relay to control AC Cr DC accessories. The 
possibilities are. limited only by your imagination. 

features 
TIME OF D¢Y REGISTER DUPLICATEiMFr 
REGISTER FOUR YEAR CALENDAF month/day 
or day/moe-h format ALARM WITI SPEAKER 
TONE OUTPLT ADDITIONAL ALARM - use for ; 
"his and he's' alarm or activate an accessory at a 
preset time 10 MINUTE SNOOZE & 
REMINDER 3 FUNCTION ALARM OUTPUT 
SELECT - -one, relay, or relay then tone 
ONE HOUR DOWN COUNTER BRIGHT FLUOR -mss 

ESCENT 003F LAY - .5" easy to rem digits with 
AM/PM AUTOMATIC DISPLAY DIMMING 
POWER FAIL-IRE INDICATION 12 & 24 HOUR 
DISPLAY *BLINKING OR STEADY -COLON SIM- 
PLE FOff9/.F D AND REVERSE TIME SETTING 

add a new ciimer Ñon to time itself with 
SERIES 2000 Decorator Clocks 

e ;:33 

FACTORY ASSEMBLED - 1 YEAR WARRANTY 
EC -2001 'Solid Acrylic 'Time Capsule" S59.95 
EC -2002 Acrylic & Hardwood $49.95 

A bright F neescent display provides easy to read 
numbers that brighten and dim automatically ac- 
cording to rho light. The clear Acrylic tube with 
Acrylic or Ina-dwood end blocks gives these clocks 
a unique Ieok of simple elegance. AM/PM & power 
failure indite bon. Seconds display button. 3W' x 
3W' x 51G_5C/60 HZ 
Specify blue cr green display, 12 or 2e hour time, 
and choice of Hardwood - Walnut, Zerawood, or 
Rosewood. 

COMPL=-E KITS - 90 DAY WARRANTY 
EC -2001-K «o id Acrylic NEW! 539.95 
EC -2002-K Acrylic& Hardwood SPECIAL! $34.95 

n 
PM 1 (- _ I 

DIRECT- DRIVE ELIMINATES RFI SINGLE 9 
/OLT BATTERY BACKUP DISPLA11 SECONDS 
CONTROL, HOLD AND RESET CCIITROLS 
5060 HZ 700 WATT RELAY C'PTIONAL 

SYSTEM 50.0 includes all'components, 2 time set; 
^ ttrq switches and complete assembly ant program- 

toi sg Manual-.. Switches for additional f,ictions and 
' tC Fl ty are not included but are available t options. 

RELAY OPTION'- $4.00 
ldc`ludes 700 watt relay and,alr,nterfaca compon 
M, -s. tWiI control appliaacei, stereos, etc_ 

SWITCH OPTION - $3.75 
Contains 4 Clack SPST pushbuttons, 2 black bPDT 
ptahbutmns,, and 2 black SPST slide switches. 

'Programs all major features. 

CASE OPTION - 511.00 
Hand finished, solid walnut cabinet complete with 
template and rear panel. 

Sa^d VOW check or money order today for fast 
da ivery_ Adc S1.00 per clock to cover shipping and 
insurance. MAney back guarantee on all tsoducts if 
111211 fully sat stied. N.J. residents add 5% sales tax. 
Lisa your Master Charge or BankAmeri©d. Phóne 
o'ders accepted. 

y5 digiÉal cóncEph. 
DIGITAL CONCEPTS CORPORATION 
249 R,ut 46, Saddle Brook, N.J. 07662 

201/845-7101 
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Town&Countr 
3 Piece Fiberglass Antenna 
For 23 or4O Channel Use 
Comes with TWO TIPS! 

Power Stub 
For town use, or other areas 

with overhead obstructions. 
Total antenna length when 
using the "Power Stub" is 56 

inches but performs like a 

giant. 

CB dealer for 11111 

Si: CB 
See yourAcCessories Cata log 

4,, 

WiipTip 
For the country, or on the 
road. The ultimate in peak 

performance where heights are 

no problem. Total antenna 
length when using the "Whip 
Tip" is 96 inches.. 

CAT. NO. 18-2060 

GC 
ELECTRONICS 

GC ELECTRONICS 
DIVISION OF HYDROfs TALS, INC. 
ROCKFORD, ILLINOIS LiS.A.61101 
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FROM KIT TO CAR 
IN 80 MINUTES! 

Electronic ignition is "in." Update your car 
with the TOPS in power, efficiency and re- 
liability - the TIGER SST capacitive dis- 
charge ignition (CD). 
The TIGER delivers everything other CD's 
promise - and more: quicker starting, more 
power, more gas mileage, tune-ups elim- 
inated, lifetime plugs and points, reduced 
repairs and pollution. 
The TIGER can be built and installed in 
your car in 80 minutes. The TIGER is 
uniquel 
The TIGER comes with a switch for TIGER 
or standard ignition for 12V negative ground 
only. 

Simpli-Kit $21.95 
POST PAID U.S.A. 

WE ACCEPT: 
Mastercharge or BankAmericard. 

Send check or money order with order to: 

777:Star Corporation 
DEPT. FF, P.O. Box 1727 

Grand Junction, Colorado 81501 

endeco 
soldering & 
desoldering 
equipment 

SOLDERING 
IRONS 

Pencil style. Safety light. Two heats - 20w and 
40w. 6 tips. Unbreakable handle. 2 and 3 wire 
neoprene cords. 

DESOLDERING á_ 
IRONS 

Ntt 

Pencil style. Safety light. Some operate at 40w, idle 
at 20w. 8 tip sizes. 2 and 3 wire neoprene cords. 

SOLDERING & 
DESOLDERING 

KITS 

Everything needed 
to solder or de - 

solder or both. All 
in a bandy lifetime metal 

box with hasp. 

See your distributor or write... 

Enterprise Development Corp. 
5127 E. 65th St. Indianapolis IN 46220 

PHONE (317) 251-1231 
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MULTIMETER SERVICING 
continued from page 69 

that tries to combine scales and simpli- 
fies reading (Fig. 8). With modern 
circuitry the instrument designer has the 
facilities to select a sensible range of 
scales to provide an easy -to -read solu- 
tion. 

Linear resistance ranges are a great 
help to this ease of use. Many meters 
now use a constant -current system that 
feeds a constant current through the 
resistance being measured and the 
reading can then be made on the 
voltage scales. The result is a linear 
reading with 2 or 3% accuracy instead of 
the problems found with the traditional 
logarithmic scale. 

In the field. 
Ruggedness is particularly important 

with a field instrument. The easiest way 
to approach a service call is to carry all 
tools and so on in the same bag. but this 
can have drawbacks. Taking care of the 
bag may become second nature-but 
there is always the occasion when a tool 
hits against the instrument. or it slips 
and hits the floor. So it's worth checking 
to see that the instrument will stand the 
occasional knock-or can be easily 
protected against the rough and tumble 
of service life. 

The use of large-scale integration- 
cutting down the number of compo- 
nents and vulnerable connections-helps 
make a modern multimeter highly 
shockproof. but the case still needs some 
protection. A typical service accessory 
that is highly useful is a rubber 
protecting ring (as can be seen in Fig. 9) 
guarding against most misuse. 

A choice of power supplies is also 
important when selecting an instrument 
for use in the field and in applications 
where you want to be isolated from the 
power line. For ease of use a self- 
contained instrument is ideal-prefer- 
ably using rechargeable batteries and an 
optional AC supply when required for 
workbench use. Any unit that uses 
rechargeable batteries should be fully 
rechargeable overnight. 

If the meter is powered by batteries. 
some form of power -saving circuitry to 
make the batteries run the instrument as 

ong as possible. is desirable. 
One method is to have the display 

operate only on pushbutton demand- 
the reading staying lit for some 20 or 30 
seconds. Some form of battery -low 
warning is also useful. 

Wide choice 
There is a wide choice of multimeters 

on the market, but not all are suitable 
for service use. The points covered here 
should aid in the selection of a rugged, 
versatile instrument to make TV servic- 
ing easier. R -E 



EXAR FUNCTION GENERATOR 
continued from page 38 

resistor between pin I I and the positive 
supply line. Figure 7 shows a simple 
variable -frequency split -supply circuit 
that produces squarewave signals only. 
The output is taken directly from pin I I. 
The XR-2206 data sheets refer to pin I I 

as a "sync output" terminal. since the 
signal appearing at this point is not 
suitable for directly driving low - 
impedance loads but is intended only 
for driving high -impedance loads such 
as oscilloscope input or synchronization 
terminals. etc. The risetime and falltinle 

continued on page 90 
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RS OUTPUT 
470 

Ve 

FIG. 8-ADD-ON MODIFICATION for the circuit 
shown In Fig. 7 provides low -Impedance vari- 
able -amplitude squarewave output. 
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R3 
4.7K 

5V TO 12V + Ve 

C2 -1: 
100F T 

SQUARE 
WAVE 

OUTPUT 

Cl= 10F,t= 10Hz-100Hz 
= 0.10F,f=100Hz-1kHz 
= .010F, f = 1kHz - 10kHz 
=.0010F, f = 10kHz - 100kHz 

- SV TO 12V V, 

FIG. 7-SIMPLE SQUAREWAVE GENERATOR provides a varlable-Irequency output signal. 

FREE bufglar- 
re 

alarm catalog 

.i \v. 
over 900 

systems, 
detectors, 
controls, 

sounders, 
tools, locks, 

supplies 

TO PROTECT HOMES, 
BUSINESSES, INDUSTRY 

Huge selection of hard -to -find security 
equipment from stock. 64 fact -filled pages 
loaded with 100's of highest quality profes- 
sio-lal alarm products, technical notes, 
diagrams. 

ONE -STOP SUPERMARKET 
SELECTION INCLUDES: 

ultrasonics, radar, infrared, undercarpet 
mats, magnetic contacts, smoke & heat de- 
tectors: Controls; Alarms: bells, sirens, 
phone dialers, lights, guard panels. Large 
selection of tools, relays, wire, holdup 
alarms, books. Fills need for industry, alarm 
cos., businesses, homes, institutions. Order 
your copy today. (Outside U.S., send 51.00.) 

mountain west alarm 
4215 n. 16th st. 
phoenix, az. 85016 
(602) 263-8831 
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IN WIRE -WRAPPING /»K HAS THE1LINEU.. 
HOBBY -WRAP -30 WIRE -WRAPPING, STRIPPING, UNWRAPPING TOOL FOR AWG 30 (.025 SQUARE POST) 

STRIP 

I 

WRAP 

OK MACHINE & TOOL CORPORATION 
3455 CONNER STREET, 0RO00, NEW 90Rí, N.Y. 11475 Y.S.A. NONE (212) D13+4500 

TELEX: 123091 TELEX: 232395 
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SHIPPING CHARGE $1.00 

RE t 
APD SAIETAX 
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If you want a microcomputer 
with all of these standard features... 

8080 MPU (The one 
with growing soft- 
ware support) 

1024 Byte ROM 
(With maximum ca- 
pacity of 4K Bytes) 

1024 Byte RAM 
(With maximum 
capacity of 2K 
Bytes) 

TTY Serial I/O 
EIA Serial I/O 
3 parallel I/O's 
ASCII/Baudot 

terminal com- 
patibility with TTY machines or video units 
Monitor having load, dump, display, insert 

and go functions 

6,*0 :. Complete with card 
l connectors 

NI 'c 
¡ Comprehensive 

f1 1 

User's Manual, plus 
Intel 8080 User's 

a Manual 
, Completely 

M1. , , . factory assembled 
In m; ee, 1 ii ' - and tested-not 

tug a kit 

I- 
91 , = `, Ñ Optional ac - 

J ° P cessories: Key- 
board/video 
display, audio 
cassette modem 

interface, power supply, ROM programmer 
and attractive cabinetry... plus more options 
to follow. The HAL MCEM-8080. S375 

.then let us send you our card. 
HAL Communications Corp. has 
been a leader in digital communi- 
cations for over half a decade. 
The MCEM-8080 microcomputer 
shows just how far this leadership 
has taken us...and how far it 
can take you in your applications. 
That's why we'd like to send 
you our card-one PC 
board that we feel is the 
best -valued, most complete 

microcomputer you can buy. For 
details on the MCEM-8080, write 
today. We'll also include compre- 
hensive information on the HAL 
DS -3000 KSR microprocessor - 
based terminal, the terminal that 
gives you multi -code compati- 

bility, flexibility for future 
changes, editing, and a 

convenient, large video 
display format. rvi I 

HAL Communications Corp. 
Box 365, 807 E. Green Street, Urbana, Illinois 61801 

Telephone (217) 367-7373 

Want to cut out 
a career as a 

two-way radio 
technician? 

MTI offers the only training for 
professional FM two-way radio 
available. Qualified technicians 
are employed in government, in- 
dustry, and public service. But 
training is your key. 

You could cut out a career as 
a two-way radio technician by 
cutting out this coupon. We'll 
send you information on how you 
can learn more about this spe- 
cialized field, at home. 

Name 

Address 

City/State/Zip 
I am a veteran 
on active duty. 

or serviceman 
D D3 

MT/ 
formerly 

MOTOROLA TRAINING 
INSTITUTE 

College Hill, Summerdale, Pennsylvania 17093 r J 
CIRCLE 26 ON FREE INFORMATION CARD 

NEW! 
D.V.M. KIT 

3, 

Convertible into Multimeter 
KIT FEATURES BASIC 2 RANGE D.V.M 
ACCURATE TO 1%. CIRCUITS FOR ADDI- 
TIONAL VOLTAGE RANGES, OHMS, D.0 
CURRENT, AND A.C. VOLTS CAN BE 
ADDED. PARTS MOUNT ON EDGE CARD 
CONNECTOR P.C. BOARD. DISPLAY 
BOARD HAS EASY TO READ '/3" LED'S 
AND CAN BE REMOTE MOUNTED. 

KIT CONTAINS 2 P.C. Boards Signal 
Converter Digital Processor Op. Amp 
Inverter 3 -Drivers 4 -LED Displays 

Basic 0.V.M. Kit $39.90 
(POWER SUPPLY NOT INCLUDED) 

Send Check Or Money Order. Add SI for Postage and 

Handling in U.S. N.J. Residents Add 5% Tax. 

J. B. Electronics Inc. 
Box 321 

Short Hills, N.J. 07078 

of the output signal are typically 250 ns 

and 50 ns, respectively, when pin 11 is 

loaded by 10 pF. 
Figure 8 shows a simple add-on 

buffer stage that can be used to provide 
a low -impedance variable -amplitude 
squarewave output signal. The circuit is 

a simple complementary emitter -fol- 
lower that is driven directly from the 
pin -11 squarewave output of the IC. 
Short circuit output protection is pro- 
vided by the 47 -ohm resistors (R5 and 
R6) in series with the transistor emitters. 
The output level is fully variable from 
maximum to zero using LEVEL poten- 
tiometer R7. The output signal is 

referenced to zero volts (ground) and 
can he used to drive high- or low - 
impedance external loads. 

continued next month 

BUILD A COMPUTER 
continued from page 35 

wires to the correct pins of the DI I' plug. 
If you have a keyboard with tri-state 
outputs. they can he always enabled. 
Then their outputs can he wired to the 
inputs of the on -board buffers as in a 

normal keyboard. 

1/2 7474 

S 

O 

FROM 
KEYBOARD -4.-- 

e 
STROBE 

SV 

T 

Dr 
11/2 7474 

1/67404 

FROM READ 
KEYBOARD 
LINE - TO BOARD 

STROBE LINE 
PR PIN 16 

FIG. 7-DURATION OF STROBE pulse from 
keyboard Is Increased using this add-on 
circuit. 

To hook up your cassette -tape unit, 
you use plug 3 of the board. Pin 10 is for 
the record jack and pin 9 is for the 
earphone jack. Pin 14 of plug 3 can be 

used to turn off and on the tape 
recorder (using the auxillary control 
line) by simply hooking up a relay and 
switching transistor to the circuit as 

shown in Fig. 8. You may need to adjust 
the volume and tone controls on the 

TDON 1K 
FROM 

P6 
PIN 3 

SELECT TRANSISTOR ANO - 
RELAY TO MATCH +V 

RY 

FIG. 8-AUTOMATIC CASSETTE TAPE opera- 
tion Is obtained by adding driver transistor and 
relay. 

tape recorder in order to get perfect data 
storage (no errors on loading). 

continued next month 
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MAY 1977 

Build A Programmable 
Frequency Divider 

IC's and printed -circuit board construc- 
tion make it easy to duplicate this valu- 
able test instrument. 

Build A CB Preamp 

Improve your CB reception. Add this 
inexpensive preamp. You'll be surprised 
at the difference it makes. 

ABC's Of Room Equalization 
A new easy way to match your listening 
room to your hi-fi gear. 

Build A Speaker Phone 

Hands off talking and listing when you 
use your telephone is the purpose of this 
device. 

Heath's New Programmable 
Color TV Kit 

Set up the evenings programs and the 
set takes care of itself-it changes chan- 
nels and reorients the antenna rotator. 

WARC '79 

A report on the pending World Adminis- 
trative Radio Conference and its poten- 
tial effects on you. 

PLUS 

Jack Darr's Service Clinic 

All About Function Generators 

Lab Tested Hi -Fl Reports 

Komputer Korner 

rig no: 
new phosphor picture tube 
with twice the brigh_ness T. 

automatic dual -trace 
triggered -sweep oscilloscope 
P-31 phosphor CRT has double the brightness for bright 
displays even in high speed dual -trace modes. Band- 
width: DC to 15 mhz. Unique features for the industry's 
greatest value are: Automatic Triggering Automatic 
Astigmation Automatic Horizontal Sweep Automatic 
Horiz/Vert. TV Triggering provides positive display on 
composite video signals. Vertical sensitivity: .01 
volts/cm to 20 volts/cm in 1-2-5 step sequence. 
Horizontal Sweep Speeds: .2 sec/cm to .5u.sec/cm in 
1-2-5 step sequence. Has 5X magnifier at all sweep 
speeds. External Horiz. Amp. Bandwidth: DC to .5 mhz; 
Sensitivity: .5 volts/cm. Calibrated Test Signal: 1 volt 
P -P square wave. Power: 105-125 volts, 60 cycles, 65 
watts 
Model TO -60 Less Probes. Net $489.50 

TO -55 automatic single -trace triggered sweep oscillo- 
scope. Features same as TO -60 except Vert. Bandwidth 
is DC to 10 mhz. 
Model TO -55 Less Probes. Net $379.50 

For the "bright one," see your distributor, or write: 

LECTROTECH, INC. 
58t0 N. Western Avenue. Chicago, Illinois 60659 

Area 1312) 769-6262 
CIRCLE 62 ON FREE INFORMATION CARD 



EQUIPMENT REPORTS 
contim ed front page 29 

for amplifier testing." There was a P.S. 

also. which read "Good job. Fred!" 
My confidence somewhat restored. 

but still wary. I worked up the output 
amplifier assemblies. This is a truly 
sticky mechanical proposition involving 
the use of a thermal compound to coat 
output transistors and their insulato s. (I 
challenge any kitmaker to work with 
this stuff and not get it all over the heat 

sinks!) 
All the tests involving the output 

amplifier combinations (circuit hoard/ 
heat -sink assemblies) checked out. This 
despite the fact that I checked the units 
side -h', -side rather than sequentially. 
through a misinterpretation of the 
instructions. I determined that the error 
of my procedure was a boxed paragraph 
on page 117 which I felt was out of 
place on that page ín that ít anticipated 
work not yet done. 

And now the Big Moment. Double 
checking all my connections and all the 
procedures. I turned on the preamp and 
tuner. then the amplifier. Sound! Music! 
Beautifully reproduced music! Ah . . . 

but from only one channel. I was 

deflated. 
Alter a thorough check of connec- 

tions. etc.. I removed the top cover. A 

bare wire confronted me . . . not there 
before. It turned out to he the tip of one 
speaker wire. The wire had broken off 
from the connector when I had inserted 
the speaker plug. I carefully managed to 
make a solid, albeit temporary connec- 
tion. and replaced the fuse that had 
blown when the wire had been pushed 
out and had shorted to the chassis. I 

turned up the gain control . . . to he 

confronted with mushy. distorted sound 
from the previously dead channel. 
Again I was deflated. 

A phone call to the I leathkit center 
brought advice to switch the input 
connectors to see if both preamp chan- 
nels were working in terms of proper 
connections. They were. I was then 
advised to check the preamp transistors. 
I removed them. checked them. found 
them OK, and replaced them. 

The final hit of advice was to remove 
both amplifier channel sections and 
reverse them. to thus check out connec- 
tion points and to positively localize the 
trouble as being in one amplifier 
section. In the process. a phrase from 
the manual kept running through my 
head. It was: "About 90 percent of the 
kits that are returned for repair do not 
function properly due to poor connec- 
tions and soldering. Therefore. many 
troubles can he eliminated by a careful 
inspection of connections to make sure 

they are soldered properly." Actually. 
felt that first rate soldering was my main 
forte in this project. On removing the 
malfunctioning amplifier segment. I 

decided to follow up on that phrase. I 

was wrong. In the center of the heat - 

sink I noticed a capacitor. one of whose 
ends passed through a power transistor 
terminal then into the circuit hoard. The 
circuit hoard connection was OK. but 
the transistor terminal connection was 

solderless. Careful as I had thought 
had been. I had goofed. 

I soldered the connection. mounted 
the amplifier section. connected it. and 
hooked up the equipment. Sound! 
Beautiful sound. now coming out of 
both amplifier channels! The job was 

done. 

Comments 
What do I now have for my efforts 

and involvement? A $489.95 (mail-order 
price) amplifier that reproduces music 
on the order of amplifiers costing $1.000 
and more. I know that from making 
comparisons with equipment my audio 
huff friends possess. Phono records I 

had relegated to second rank status in 
my collection because they sounded 
distorted in heavy transient passages. 
have been restored to first rank status 
because I now hear these same passages 

continued on page 94 

Kleps 40 

Kleps 10 - 20 

Kleps 30 

Clever Kleps 
Test probes designed by your needs - Push to seize, push 
to release (all Kleps spring loaded). 
Kleps 10. Boathook clamp grips wires, lugs, terminals. 
Accepts banana plug or bare wire lead. 43/4" long. $1.39 
Kleps 20. Same, but 7" long. $1.49 
Kleps 30. Completely flexible. Forked -tongue gripper. Ac- 

cepts banana plug or bare lead. 6" long. $1.79 
Kleps 40. Completely flexible. 3 -segment automatic collet 
firmly grips wire ends, PC -board terminals, connector pins. 
Accepts banana plug or plain wire. 61/4" long. $2.59 
Kleps 1. Economy Kleps for light line work (not lab quality). 
Meshing claws. 41/2" long. $ .99 
Pruf 10. Versatile test prod. Solder connection. Molded 
phenolic. Doubles as scribing tool. "Bunch" pin fits banana 
jack. Phone tip. 51/2" long. $ .89 

All in red or black - specify. (Add 500 postage and handling). 
Write for complete catalog of - test probes, plugs, sockets, 
connect ors, earphones, headsets, miniature components. 

A vailable through your local 
distributor, or write to: 
RYE INDUSTRIES INC. 
130 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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Kleps 40 

Kleps 1 

Pruf 10 

VIZ 

You can pay more. 
You can pay less. 
But you can't buy 
a better FET VOM. 
The ultimate VoltOhmyst® 

Measures AC or DC volts, 0.05mV to 1500V. 
Current from 0.1 5mA to 1.5A 
Hi- or Lo -power ohms (R X 1 to R X 1 Meg), with 
pushbutton polarity reversal. Autopolarity, taut - 

band mirror -scale 
meter with 3 color - 
coded scales, 
separate polarity - 
indicating meter 
AC or battery 
operation. 
WV -534A 
$150.00 2 

See it at your VIZ distributor 
VIZ Test 

Instruments Group 
of VIZ Mfg. Co. 

.viz 335 E. Price St. 
6643 Phila. PA 19144 u 

Formerly 

Instruments 
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LOOKING AHEAD 
continued from page 4 

The Emerson name was purchased by radio and stereo 
importer Major Electronics from National Union Electric, 
Emerson's last parent. Major, which changed its name 
to Emerson Radio Corp., then licensed the television 
rights to Empire Ultrasonics, which plans to import a 
line of color and black -and -white televisions from Korea 
with the familiar Emerson brand name and trademark. 

Microprocessor games: Second entry into the 
programmable video game market, after Fairchild's 
VES, is RCA's Studio II. List -priced at $150, it has two 
calculator -type keyboards. The first three cartridges are 
TV Schoolhouse I, Fun with Numbers and Space War, 
at $15 each. It also has five built-in games, including 
math quiz, bowling, car racing and doodling. Fairchild 
now has six cartridges available at $20 each, the latest 
additions being Spitfire (airplane game), Space War and 
Math Quiz. Among the earlier cartridges are Blackjack, 
Tank War and doodling games. 

Where do games leave off and computers begin? It's 
too early to tell, but as games increase in sophistication 
the line between them will become increasingly blurred. 
One item that's definitely a computer and not a game is 
the $495 Personal Electronic Transaction (PET) device 
being readied for sale by Commodore, developed by its 
subsidiary MOS Technology. With its own built-in 
cathode-ray tube readout, the unit has an alphanumeric 
keyboard and is designed as an all-purpose household 
computer. It will accept specially programmed audio 
cassettes, or the owner can program his own. Since it 
speaks standard computer language, it can 
communicate by phone with other computers or central 
information banks. R -E 

CB'ers and local police cooperate 
to reduce crime 

The police department of Gardena, CA, 
in seeking new ways to reduce crime, is 
taking advantage of the rapidly increasing 
popularity of CB radio. Believing that 
"Neighborhood Watch" programs already 
in existence could be improved with radio 
communication, the police contacted the 
local REACT (Radio Emergency Asso- 
ciated Citizens Teams), C -CAP (California 
Community Alert Patrol) and several CB 
social clubs, to propose cooperation. 

The response was overwhelming, both 
from the CB'ers and from businesses in 
the area. Craig Corp, which is headquar- 
tered in nearby Compton, made a Craig 
4201 CB base station available to the 
police department. For a time it was moni- 
tored by police personnel, but other duties 
often caused the station to be unattended. 
Calling on the citizens for help, the 
department found a large enough number 
of volunteer monitors to maintain the 
station on a 24 -hour, 7 -day basis. 

Standards were set for monitors. They 
are required to be licensed CB operators 
with some experience in radio proced- 
ures, undergo a criminal background 
screening and be able to monitor the 
radio for at least one 4 -hour shift per 
month. 

In two months in late 1976, more than 
2,000 calls were received. They ranged 
from traffic accidents to reports of crimes 
in progress. Some 150 volunteers work at 
the base station, and larger numbers are 
involved in the projects. R -E 

MATHEMATICS I ELECTRONICS 

ENGINEERING MATHEMATICS 

ADVANCED MATHEMATICS 

ADVANCED ENGINEERING MATHEMATICS 

These unusual courses are the result of many years 
of research and teaching by the President of the 
INDIANA HOME STUDY INSTITUTE, who has person- 
ally lectured in the classroom to thousands from all 

walks of life on mathematics, electrical and elec- 
tronic engineering. 

You must see these lessons to appreciate them! 
NOW you can master mathematics and electron- 
ics and actually enjoy doing it! 

WE ARE THIS SURE:-you order your lessons on 

a money -back guarantee. 

WRITE TODAY for more information and your outline 
of courses. You have everything to gain and nothing 
to lose! 

LICENSED BY THE STATE BOARD OF INDEPENDENT 
POST -SECONDARY VOCATIONAL, TECHNICAL, 
TRADE AND BUSINESS SCHOOLS. 

THE INDIANA HOME STUDY INSTITUTE 
EASTERN DIVISION 

P.O. BOX 1189 
PANAMA CITY, FLA. 32401 
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For 
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Accuracy like a VTVM... 
.Convenience like a VOM.... 
NEW BATTERY -OPERATED FET 
SOLID-STATE VOLT -OHM METER#116 
Easy -to -build KIT 

$39.48 =116K ,1s_.. 

Factory -Wired &Tested 11 

$02.95 =116W 
Now you can get all the benefits of a 

VTVM (laboratory accuracy, stability and 
wide range) but with its drawbacks gone: 
no plugging into an AC outlet, no waiting 
for warm-up, no bulkiness. New Field 
Effect Transistor (FET) design makes 
possible low loading, Instant -on battery - 
operation and small size. Excellent for 
both bench and field work. 
Compare these valuable features: 

High impedance low loading: 11 meg- 
ohms input on DC, 1 megohm on AC 
500 -times more sensitive than a standard 
20,000 ohms -per -volt VOM Wide -range 
iersatility: 4 P -P AC voltage ranges: 0-3.3, 
33, 330, 1200V; 4 RMS AC voltage ranges: 
)-1.2, 12,120, 1200V; 4 DC voltage ranges: 
)-1.2,12,120,1200V;4Resistance ranges: 
3-1K, 0-100K, 0-10 meg., 0-1000 meg.; 
4DB ranges. -24 to +56DB. 
Sensitive oasy-to-read 4112" 200 micro - 
amp meter. Zero center position avail- 
able. Comprises FET transistor, 4 silicon 
transistors, 2 diodes. Meter and tran- 
sistors protected against burnout. Etched 
panel for durability. High -impact Bake- 
lite case with handle useable as instru- 
ment stand. Kit has simplified step-by- 
step assembly instructions. Both kit and 
factory -wired versions shipped complete 
with batteries and test leads. 5114"H x 
63/4"W x 27/8"D. 3 lbs. 

II 

1:%1 Dr-\. 
. \1 

Send FREE catalog of complete EMC line 
and name of nearest distributor. 

RE -04 

Name 

Address_ 

City 

State 7ip 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York, N.Y. í00f2 
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PRINTED CIRCUIT KITS 
MAKE CARDS QUICKLY 

; 

. _ - . ., p tiiiüiiirrO 11 
_ % NIIf;;,1 

21" --._--- 

ONLY Vector kits contain: 
Positive photo -resist coated AND uncoated copper laminate-no 

messy photo-reversal-no spraying, dipping, or baking. 
4 types of art aids: rub transfers, ink, tape, cut and peel-use 1 or all 
1:1 circuit art rub transfers-IC sets, pads, lines, connectors, 
symbols, letters, and numbers. 
Everything included-just add water and sunlamp or bright sunshine. 

Liquid etchant and developer-no dry chemical mixing problems. 
AND 
Process choices-make circuit on copper and etch for 1 card. 
Make circuit on film, expose, develop and etch for 1 or many cards. 

ART 
AIDS 

sunta mp 1 mylar II 11develohapernt 1 or many PC's T film `T &etc 
cards 

+ card + etchant 1PC 

32XA-1 kit makes 7 PC cards, $28.00, 32X-1 starter kit makes 2 cards, $11.50 

Vector Electronic Co., 12460 Gladstone Av., Sylmar, CA 91342 
Slot" Visit us at NEPCON Booth 6062. 
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jtjl'14.111., > 
21 million Americana have nigh 
blood pressure But 50 percent 01 

those who have it. don't know II 

When brood pressure goes higher 
than It should, and stays high. It sets 
the stage for heart attack or stroke 

Most cases 01 high blood pressure 
can be eonlrolled wllh drugs and 
other advances in treatment. That's 
why you should see your doctor reg- 
ularly Only he can tell it you need 
help 

'publiceweewe,*.p. 
he., ,.., 

Me.n N.ocl.rlon 

EQUIPMENT REPORTS 
continued from page 92 

undistorted with the kind of definition 
you'd obtain in a concert hall. I hear 
high -frequency sounds with a clarity 
and sweetness that I still find hard to 
believe. My wife hears the highs without 
wincing. as she did whenever I played 
certain records before. I can now play 
music at high volume levels without 
listening fatigue. There is no audible 
distortion at any point of the sound 
spectrum. My speaker systems now 
produce a kind of solid satisfying bass I 

did not think they could deliver. In sum. 
I feel that I have obtained the hest audio 
bargain I could possibly have obtained. 
I am unabashedly proud of my AA - 
1640. R -E 

No matter how I figure it, the money we'd 
save on a service call wouldn't he enough 
to go out for an evenings entertain- 
ment! 

TK 

ts. 

ti . 
c- 

e/ 

GO 
DIGITAL, 
GO DANA ETER® 

(The New VOM For Today's Needs.) 

0.25% Accuracy 
Full Overload Protection 

Really Drop -Proof 
Full One Year Battery Life 

D R n R e 

Dana Laboratories, Inc. 
2401 Campus Dr, Irvine, Ca 92715, (714) 833-1234 
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A Platt tool case 
won't fall apart at the seams 
because there are no seams. 

Unlike other tool cases, the pockets on a Platt Pallet are 
molded without any seams, stitches or rivets to form a one- 
piece unit. It's practically indestructible. 

The case itself has that same rugged construction. It comes 
in either tough, lightweight ABS Thermoplastic, rich looking 
expanded vinyl or a combination of both. 

Platt also has rugged hardware. Like an aluminum rim for 
extra strength. Steel core handles. And tough brass locks. 

Inside there are compartments for larger tools, parts boxes 
and testing equipment. And multiple lid pockets for paper 
and order books. 

Besides having a tough case Platt dik- . 
has a tough 5 -year guarantee on both gip 
the case and pallet. 

Pat. No. 3.K+O.2$f' Cases for business and industry. 

2301 S. Prairie Ave., Chicago, Ill. 60616 (312) 225-6670 
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A Logical Solution to 
your Digital Logic 
Problems! 

a 

i 

l ) fQ. ///\ 
4- THE NEW 

CATCH -A -PULSE® 
LOGIC PROBE! 

Multi -family Pulse stretching 
Open circuit detection 60 Nsec pulse response 
High input impedance Replaceable tip and cord 

Compatible with RTL, DTL, TTL, CMOS, MOS, and Micro- 
processors using a 3.5 V to 15V pcwer supply. Thresholds 
automatically programmed for multi -logic family opera- 
tion. Automatic resetting memory for single or multi -pulse 
detection. No adjustment required. Visual indication of 

logic levels, using LEDs to show high, low, bad level or 

open circuit logic and pulses. Highly sophisticated, shirt - 

pocket portable (protective cap over tip and removable 
coiled cord). Eliminates need for heavy test equipment. 
A definite plus in time and money for engineer and 
technician. 

<VW 
ELECTRONICS 

Pat Penn 

$29.95 
Plus 01 75 shipping & handling 
r con outof the USA 
Calif .es.dents add 6% sales tax 

Ave Electrones 
Bo. 26205 
San Diego. Ca 92126 
(714) 566 1570 

Deal,. inqun,es invited 
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REG. SALE 

Voice Activated Switch, XM-556 1 98 .99 

60 Min. Cassette, Pkg. of 3, TA -819... 1.49 .81 

12Y. RED I.E.D., Pkg. of 5, P1-133 .... 1.99 .59 

I 48 Min. 8 -Track Tape, TA -901 .69 .39 ' Elect. Cap. Kit, 50 Asst., CD -401 5.00 1.10 ' Sljdemount, CB -Stereo, AU -344 2.50 1.19 

Black light Bulb, XM-291 1 00 .49 

I CB Converter for Car, CB -411 14.99 9.99 ' Resistors 1/2-1 watt, Pkg. 100, RR -011 . 1.19 .19 

Volume Controls, 12 Asstd. VC -214 1.00 .49 

0 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 1.00 .59 

1 Solder Terminal Strips, 40 Asstd. XM-501 1.30 .50 ' 
Double Face Foam Tape 3/4"x52", TA -903 1.00 .80 

'/4 RPM Timing Motor, 111 YAC, MO.211...49 .30 

8 RPM Revers. Motor 111 VAC, MD -393 . 2.50 .99 

I Ceramic Disc Cap., 100 Asstd. CC -210 . 1.29 .80 

11 Calculator Keyboard, 20 Key, XM-253 5.00 1.60 1 
Push -Button Car Radio, less Knobs 

1 

and Speaker, AU -580 ONLY 10.99 

3'/2 Digit liquid Crystal 

Display, XM-311 10.00 3.00 

Knob Kit, 25 Pcs. Asstd., KN-030 1.00 .69 

ELECTRONIC 
PARTS AND ' '_\. ACCESSORIES 

I 

Send to: Olson Electronics, Dept. LW, 260 S. Forge SI. Akron. ' 
Ohio 44311. Allow for Postage, C.O.D. 20'% Deposit. Ohio 

Residents Add 4% Sales Tao. / 
FREEAsk for our Catalog when you Order r 

---.....11~11111. gib 41~111111 eg,"0" 
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TELESWITCH 
continued from page 42 

old level of each sound switch so it 
triggers on the telephone ring. This is 

done by adjusting the value of the 
potentiometer on each sound switch so 
that the SCR will latch after the first 
ring. 

If the sequential Teleswitch is used 
and you want to turn things off remote- 
ly, remember that you have to connect 
that device to the power line through a 

normally closed relay so that the relay 
contacts can be opened when the relay 
is activated. 

To test the unit, have someone tele- 
phone you. but do not answer the 
phone. Let it ring a few times and then 
have the caller wait I minute and call 
back. 

If the unit is operating properly, a 

relay click should he heard after the first 
ring and another relay click after the 
second ring. If so. the controlled device 
should remain off. After a total of I 

minute from the first ring, the sound of 
a relay opening should be heard. This is 

RY2 disconnecting power from the reset 
timer. Now the teleswitch is rTady to 
accept a new ring signal. 

Have your friend call again, this time 
allowing the telephone to ring only 
once. Twenty seconds after that ring, the 
device connected to the controlled outlet 
should turn on. 

For the sequential version of the 
circuit. the next single ring should turn 
on the second outlet. In the on/off 
version. the next single ring of the tele- 
phone will turn the controlled outlet 
that is now on, to off. R -E 

Certified Electronic Technicians 
now have training courses 

A series of training monographs and 
simulated CET tests for CET's and those 
who wish to become CET's is now being 
prepared by Bank Wilson Services of 
Warren, Ohio. Mr. Wilson, who writes the 
official CET tests and is the Director or 
Training for the Ohio association, pre- 
sented the program to the November 
ISCET officers' meeting, which sanc- 
tioned both the monograph and practice 
CET Test projects. 

The monographs are specialized trea- 
tises on practical servicing subjects, the 
first one (now available) being titled Logic 
Circuits for Service Technicians. Avoiding 
abstract theory, it tells how the circuits 
work, what they are used for, and how to 
test and troubleshoot them. 

The practice tests are available in five 
categories: Associate Level, Audio Jour- 
neyman, Industrial Journeyman, Consum- 
er Journeyman and Communications 
Journeyman. They are being sold to 
ISCET members at $3 each, to non- 
members for $4. 

All persons interested or wishing to 
order the materials can obtain information 
by writing direct to Bank Wilson Services, 
P.O. Box 3321, Warren, OH 44485. R -E 
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PROGRAM ANY TIME SIGNATURE 
PROGRAM ANY RHYTHM PATTERN 
SAVE 2 SCORES SIMULTANEOUSLY 
SEPARATE BRIDGE PATTERN FOR 
EACH SCORE ELECTRONIC 

"TOUCH BUTTON" CONTROLS 
256 BYTE MEMORY 

MORE THAN JUST ANOTHER 

ELECTRONIC RHYTHM UNIT 

A WHOLE NEW INSTRUMENT 
PROGRAMMABLE DRUM SET KIT 

#3750 $79.95 
(plus $3. 00 postage & insurance) 

I FREE 
CATALOG 

ELECTRONICS, DEPT 4- R 
1020 W. WILSHIRE BLVD. 

_OKLAHOMA CITY, OK 73116_ 
CIRCLE 2 ON FREE INFORMATION CARD 

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... 

Order by letter, OR check off the volumes 
you want (below) and mail this ad with your 
name & address and yourpayment(noCODs). 

Introductory Electricity With Mathe- 
matics. 288 pages $12.75 
Fundamental Properties of AC Circuits. 
267 pages $12.75 

O Mathematics for Basic Circuit Analy- 
sis. 352 pages $12.75 
Basic Electronic Devices and Circuits. 
378 pages $12.75 
All Four Volumes Listed Above. 

(Save $6) $45.00 
Add 75c for total postage and handling 

charge, regardless of number of books ordered. 
All volumes 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 problems with 
answers; easy to understand language; In-depth 
explanations. ORDER FROM: 

GSE BOOK CO. 
-t3 
33 

F 

P.O. Box 25992, Los Angeles, CA 90025 `O 
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GENERAL TIME DIGITAL 
- CLOCK \10\'E\IENT 

mumnamp F en Sop Numerals 
í10V Motor 
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CIIROMALOX HEAT ELEMENT 
1.D well -120V - A-10, B-1358 C-3, 
idea to Heat, Wring Etc 

9,¢Onp w1 l b 
8-889 .69 

ry Scab AOa -sl Mu.stre aM Oval 

GENERAL TIME DC HOUR 

o- wnnn l . At rma.Mures Furn -zo to . Ies D.P., F curate 
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Tarnow 

Shmlrnp WI ,b F149 
939 

COLOR SUBCARRIER OSCILLATOR 
QUARTZ 3579.545 KC CRYSTAL 

e ideA Homy. Cry star 

E.B. .88 
ELECTRONIC 4 -RANGE DIGITAL 

READOUT INTERVAL KIT 
AT W,..Functions I 99 See 1 9Mn 1-99.n 

Hen N . U.., Re0ea.ry 
For 

Timer For Swart 
m BoloE 1Et. Shp p,oceax4 

A4 A T, A AOContest lSP Cool 
Poona s Tmsa 120V AC Outkl And SP N4 Cooler? to Tr9pe, 
Butler AHrm v,...9Fiberglass 

Twos 140000 Components, G 10 Fd.Bls+s e'. 10'ti PC Bowel DU Lop,[ W m 

Two ,,eOl,TTLICsFrWº-NO 
. Full wa+lpm,upclwn, included- NO eao-nela Case Available For Timer 

$n,Ix,np wl9bs 
E-207 Now Only 1999 

JERROLD 82 -CHANNEL TV 
UNIVERSAL ELECTRONIC TV 

REMOTE CONTROL 
Memo. Centre Ot Any TV S.l 

Unt 
e ter\ You use on any it y.r boy new you 

bon 1 cure r a11r remote connoi 11 someone pets to buyro 
we move remote cod to me sick room Saves 1.1 m 

crO epha 
nn 

be 
12 VHF Channels To UHF Chanters On -Out 

Fine Tunlnp Clean Up CB In "Her etc 

4000 WI Bbs New!, TAG -82 1 0995 
Features a me Mread 112- 1 

universal TV Remote Contra. 
Tun. TV set an and off Instant push bunco Channel change F,ne tunes TV set la 

best cob receptor, Earn rules erect etch. poste Works rem a TV sets - Naga e 

ZZele8001x8. Deactre Tutor 
channel controon Ttv el4rlr. 
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- FIRE/HEAT SENSOR 
Heat Sense Chose% AI 135 Dep F Open, At 105 Deg F 

131740 Ya,1 own Or Add TO Your Segura', Mao" SYslem 

Great Value! 

5.9o9 Val b 5-2 59 3/1.50 

SIGNAL HORN 
1 3vons DC lOOwstan,el 
. Use In Wrn,r9 purges Aurms Hans EIC 02) 
S'O0'n04N'b N-34 59 3/1.50 

_- -- _ - 

SPERRY SP -353 3 -DIGIT 

Ate 

r' 
NUMERIC DISPLAY 

rae 4,0040 
Oes5neI Ia me0er n °,4, 4005 19, 

1 88 
w, 5no 04 ,b 

E -2B 3/5.00 

I'KG/5 IN82A SILICON UIIF MIXER DIODE 

$noonOW? b E-59 99 
MALLORY PTC-401 FULL WAVE BRIDGE 
2 AMP - 200 VOLTS 

R R $noon. wl . b E-90 8 8 413.50 
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SEND FOR FREE CATALOG 
with hundreds of electronic Items 
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EDI 
Dept P11, 4900 Elston, CNlcago, II. 60630 Tel. 312-283.4800 

C 
CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). $1.40 per word (no charge for zip code) . . . minimum 15 words. 
NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85C per word .. , no minimum. 
ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) 
at 10C per word. Payment must accompany all ads except those placed by accredited advertising 
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy 
subject to publisher's approval. Advertisements using P.O. Box address will not be accepted 
until advertiser supplies publisher with permanent address and phone number. Copy to be in our 
hands on the 26th of the third month preceding the date of the issue (i.e., August issue closes 
May 26). When normal closing date falls on Saturday, Sunday or a holiday, issue closes on 
preceding working day. 

BUSINESS OPPORTUNITIES 
CABLE/FM broadcast station: No investment. 
excellent income. Details free. "BROADCAST- 
ING", Box 5516 -FD, Walnut Creek, CA 94596 

HIGHLY 
PROFITABLE ONE-MAN 
ELECTRONIC FACTORY 
Investment unnecessary, knowledge not re- 
quired. sales handled by professionals. Ideal 
home business. Write today for facts! 
Postcard will do. Barta-BP, Box 248, 
Walnut Creek, CA 94597. 

WANTED 
QUICK cash . . . for electronic equipment, 
components, unused tubes. Send list now! 
BARRY, 512 Broadway, New York, NY 10012, 
212 WAlker 5-7000 

YOUR HOBBY EXPENSES ARE 

TAX DEDUCTIBLE! 
FOR FREE INFORMATION WRITE 

FINANCIAL MANAGEMENT ASSOC., INC. 
BOX 82129AD SAN DIEGO, CA 92138 

EDUCATION & INSTRUCTION 
TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE 
LABORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

GRANTHAM's FCC License Study Guide -377 
pages, 1465 questions with answers/discus- 
sions-covering third, second, first radiotele- 
phone examinations. $13.45 postpaid. GSE 
PUBLICATIONS, 2000 Stoner, Los Angeles, CA 
90025 

CB'ers-Be a "Ham" -We'll teach you!-Lite 
membership: $4.00 -AMERICAN RADIO COUN- 
CIL; Box 1171-F; Garland, TX 75041 

,f.C:C. EXAM MANUAL 

F CCF °ftSe 

Met COod CgmSr 

.//2. 

COMMAND PRODUCTIONS' P.O. BOX 76348 E 

RADIO ENGINEERING DIV. SAN FRANCISCO, CAL. 94176 

PASS FCC (08451 8ema110,. study -1e11 
ins wren for FCC lot and Ind (lots Radio- 

telephone licenses. Newly moiled multiple 

chain veedians and diagrams toyer all 

oleos tested in FCC 100011, plus Sell -Study 

Ability Ted. 59.95 postpaid. Money- 

bath guarantee. 

HIGHLY effective degree program in electronics 
engineering. Advance rapidly! Our 31st year. 
Free literature. COOK'S INSTITUTE, Box 20345, 
Jackson, MS 39209 

PLANS & KITS 
SAVE 50%. Build your own speaker systems. 
Write: MCGEE RADIO ELECTRONICS, 1901 
McGee Street, Kansas City, MO 64108 

LIGHT pen cursor control for TVT-II works with 
or without cursor boards. Complete kit $12.50. 
Micro-Lite, RFD 1, Box 30, North Stonington, CT 
06359 

ORGAN KITS 
KEYBOARDS ;; THE ULTIMATE IN DESIGN -.,: AND SOUND 

R- . -- DEMO RECORD AND 
wurlltzr reproductions BROCHURE $1.00 

DEVTRONIX ORGAN PRODUCTS, Dept.4B 
11 5872 Amapola Dr. San Jose, CA 95129 

DECORATOR telephone kits. Over 50 styles and 
colors. Catalog 50C. PHONE FACTORY KITS, 
RE018, Box 43147, Las Vegas, NV 89104 

THIS month: Super power supply kits feature 
excellent regulation, foldback current limiting, 
heavy-duty components. Complete, with boards, 
less case. CB base supply 13.5vdc 2A $10.95- 
5vdc 1A, $6.95. Free catalog of goodies. 
DIAMONDBACK, Box 194R, Spring Valley, IL 
61362 

TV JAMMER,. 
Amaze your friends! MakEis TV's go into distortion. 
Max. range 20'. IN EASY KIT FORM...S2.65 - 

* SEND FOR FREE CATALOG * 
jLECTRONICS COMPANY 

6827 Tobias Av. Van Nuys Ca.91405 

ECONOMY kits, CT7001 clock calendar $27.75; M -III (4 page) $114.75; screen read $11.65; 
manual cursor $9.50; cassette interface $28.50; 
motion detector (ultrasonic) assembled $16.95. 
Free catalog. ELECTRONIC DISCOUNT SALES, 
138 North 81st Street, Mesa, AZ 85207 

NEGATIVE ion generator (dual stage). Complete 
construction plans. $7.50. GOLDEN ENTER- 
PRISES, Box 1282RE, Glendale, AZ 85311 

LINEAR amplifier, 2-30 MHz, 150 watt mobile. 
Construction plans, $3.00. IGOR, Box 5516 -FD, 
Walnut Creek, CA 94596 
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BEST 
BUYS 

Hickok CB Test Instruments 

D 

HICK 3K 

dare MUNMn11 

MODEL 334 DIGITAL MULTIMETER 
Lab quality, all -function workhorse gives 5 ranges of AC and 
DC .voltage and curren: plus 6 ranges of chms. All with 31/2 

digit resolution plus automatic decimal point, automatic 
polarity and automatic overrange indication. 

MODEL 388 
CB IN -LINE TESTER -°b HICK 

Provides digital read-out of the four prime operational checks ._ w I 
required in transmitter service. One hock -up operation and -- 
front panel control. One compact package. Frequency. 
Power output. Standing -wave ratio. And percent of 
modulation. Cable matching and coupling circuits are 
interna and automatic. Also model 388X with TCXO. 

Y MCI( O« wa r.o 

-- 
i'LirL 

MODEL 270 FUNCTION GENERATOR 
For all CB transceiver audio circuits. Doubles as a 455 KHz IF 
generator. Calibrated, sine, square and triangle waveforms from 
1Hz to 500 KHz. \Aith external connections produces logic pulses, 
sweeps and ramps; amplitude and frequency modulated outputs; 
tone bursts; and a host of mixed signal outputs. 

MODEL 380 SERIES 
FREQUENCY COUNTERS 

Easy -to -use with simplified controls and hands-off operation 
provided by autoranging and auto -decimal circuits. Model 
380 offers guaranteed range of 1 to 80 MHz. Model 385 is for 
communications and UHF with a range cf 10 to 512 MHz. 
Stability to 1ppm available in 380X and 585X models. 

uEl 
U WIx IVIJIUIfiiNG 
HIa/[NCI COMM, 

HICK OK ~I 
W5411 

, 
_ -- 

FOR PRICING AND TO 
PLACE YOUR ORDER: 
Call collect for Mr. Louis (516) 752-0050 
Master Charge, BankAmericard and C.O.D.'s accepted 

FORD 
RADIO SUPPLY CO., INC. 

855R Conklin St. 
Farmingdale, N.Y. 11735 

YOUR ONE STOP DISCOUNT CENTER 

FREE 
148 page catalog of 
over 3000 items .. 
test equipment, CB, 
tools, tubes, 
components and a 
full line of electronic 
supplies 

J 

II 
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WOOU 
CAR WILL 

STA - even with a LOW BATTERY! - even in COLD WEATHER! - even in DAMP WEATHER! 

... THANKS TO: 

Coi/!tai/ 
AUTOMATIC STARTING BOOSTER 

.. the Amazing New Invention! * GIVES YOU 

"Sure-Eire'STARTS 1 
EVERY TIME... 

If your Cold or Weak Battery can turn the 
Engine over just ONCE ... COIL/FOIL will 
START your Car, even under the worst 
weather conditions, by Automatically 
providing a STRONG Spark from its OWN 
Power Source. 

EASY -TO -INSTALL (Only 4 -Wires a 2 -Bolts!. 

Fits ALL Vehicles with Battery/Coll Systems. 

COIL/FOIL Prolongs Car Battery Life... 
and reduces wear and tear on Starter -Motor. 

No one In your Family need ever 
be STRANDED with a Car that 
WON'T START! No more running 
the Car Battery "DEAD" trying to 
start the Car! COIL/FOIL uses its 

'l own Power (2 -Dry Cell Batteries, 
not included) ONLY in Starting, 
and Batteries usually last a Year. 

TESTED and APPROVED 
by Leading Automotive 
Magazines and Authorities! 
Comes with... 
FACTORY WARRANTY. 
Copy available oil written request. 
ADVANCED ELECTRONICS N V., 
5625 EYE SI N w w.sn.agron De 20006 

ORDER NOW! ... and never be caught 
with difficult Starting AGAIN! Install 
the COIL/FOIL and prove to yourself 
that it works or your money back. 

SPECIAL 
Introductory Infer. 

Only - 

51995 

ADVANCED ELECTRONICS, N.V. 
P.O. Box 1579 - RA, 1, Washington, D.C. 20013 

Please RUSH COIL/FOIL Units to: 

NAME 

ADDRESS 

CITY STATE ZIP 

MAKE/YEAR of Vehicle 
Add $2 for Postage, Insurance & 
Handling. Canadian & Foreign Add $3. 
Enclosed: Check, M.O., in amount $ 

30-DAY"NO RISK" TRIAL ...SATISFACTION GUARANTEED 
or Return Unit In 30 days for Full Refund. 

ADVERTISING INDEX Free Information Number 

Amateur Radio Supply 
RADIO -ELECTRONICS does not assume 

American Used Computer 
any responsibility for errors that may 

I V Research appear in the index below. 

Page 

102 

106 

102 

38 Babylon Electronics 114 

Karel 6arta 
Free Information Number Page 96 

Burde% Security 102 

3 Allison 26 ('ER Associates 106 

39 American Technology l8 Command Productions 96 

II AP Products 78 Dage Scientific Ins( mitten's 102 

34 AYR Electronics 95 57 Delta Electronics 108 

66 13&K -Div. of Dynuscan 14 Deylronis Organ Products 96 

27 C&S Marketing 30 61 Digi-key 101 

CIE -Cleveland Institute of Electronics 62-65 16 EDI 96 

4 Cobra -Div. of Ovnascan Cover IV 22 Electronics \1'areliuuse 106 

25 Continental Specialties 15 Fair Radio Sales 104 

('REl-Div. of McCraw -Hill Continuing 58 Fordhaun Radio Supply 97 
Education 52-55 

42 Formula International 107 
41 Dana Labs 94 Financial \Iamagentenl Associates 96 
32 Delta Products 79 

30 Gmlbuul Electronics 106 
56 Digital Concepts 87 

59 I lulh-y-troni-v 114 
24 Ed d Scientific 116 Information Unlimited 104 
53 ECD Cover II 43 International Electronics I(/9 
71 EICO 80 9.1(1 .lames Electronics 112.113 

EMC -Electronics Measurements 93 Lab Science 102 
18 Enterprise Development 88 Lakeside Industries 106 
6 Fidelity Sound 80 49 \Ieshna 114 
67 GC Electronics 88 60 New -1 one 104 
14 Grantham School of Electronics 86. 95 

411 Opioclectronics 105 

GTE Sylvania -Consumer Renewal 45 Penninsula \larkeling 106 
IIAt- Communications 90 P.P.C. Electronics 96 

100 Heath 18-21 23 Poly Yaks 103 
17 Hickok Electrical lnstnimeals 16 44 (guest 104 
47 Ignition Systems 83 72 Radio I -lug 115 

29 Indiana Hume Study Institute 93 74 SD Sales I 1 1 

35 International Crystal 24 68 Solid Slate Sales 108 

.IB Electronics 90 13 Surplus Center 102 

.IS&A I 46 Frio) Electronics 108 

I Kedman 86 I runtbell 106 

62 t-ectrotech 91 Wersi Electronics 102 

12 Mountain Nest Mann Supply 89 

26 MTI 90 

7 National Camera Supply 86 

National Radio Institute (NRI)-Div. of 
McCraw-11ill Continuing MOVING? 
Education Center 8 -II 

National Technical Schools 72-75 

76 Nesda 86 

33 OK Machine & Tool 89 

Don't miss a 

single copy of 

75 Olson Electronics 95 Radio -Elec- 
2 PAIR Electronics 95 tronics. Give ATTACH 
65 Platt Luggage 94 us: 
31 Pomona Electronics -Div. of 11l 15 LABEL 

Radio Shack 13. 17 Six weeks' no- HERE 
RCA Distributor & Special Products 

22-23. 80 84 tice 
55 Rye Industries 92 

11.V,. Sams 7 

20 Sencore 29 

Your old ad- 
dress and zip 

36 Schober Organ 82 code 
28 Simpson Electric 5 

64 Southwest Technical Products 81 

5 TAB Books 82 

69.70 Telemalic-Div. of UXI. 27.83 

8 'Fri -Star 88 

Your new ad- 
dress and zip 
code 

73 Ungar Tools -Div. of Eldon Industries 85 

52 \ lZ Mfg. 92 
name (please print) 

51 Vector Electronics 94 

IS Weller-Xcelite-Div. of Cooper Industries 
Cover III address 

AIARKEf C'l:N 1E8 AD INDEX city state zip code 

54 Active Electronics 110 

19 Advanced Electronics 98 

AMC Sales 102 

Mall to: Radio -Electronics 
SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80302 
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DIGI-KEY CORPORATION 
Quality Electronic Components 

Double -Digit Discounts 
Save You Even More 

2102-1 

$1.99 
8080A ,LM3909 

$24:95* 69` 

":I.nrnebh.l 0,111 le.I,vh The IC 
7 ,nls.r lwsnx «re on Ilse hoick of 
d,e.r r0saporl nooln0... 

MA1002A 12 Hour (AM -PM) Version 510.50 
MA1002C 24 Hour Version 510.50 

0.51, High LED Digits - -- 

Spec transformer and 6 switches, 
when ordered with module add $3.45. 

Hobby -Wrap -30 $5.95 
Snip, sung. end US n.e. 10 9..... on ,nnde d .et ...pel., pins 

STRIP WRAP 

1 

.'r 
- 

ACE201-K 
524.95 
1,032 SOLDERLESS PLUG-IN TIE POINTS 
CAPACITY: ('I' TV/ 12 14 -PIN DIP's 
1WO Sway binding posts 
Sae: 49/16" by 7" 
Kb form 

UNWRAP 

INTEGRATED CIRCUITS - TTL, CMOS, LINEAR 8 6(05 

7400 .21 7176 32 74181 2.15 4012 .73 1510 1.14 
7401 .21 7480 .70 74187 .79 1013 .40 4527 1.68 
7107 11 7482 70 74184 2.19 4014 .96 4578 .88 
7403 .71 7483 70 74185 2.19 4015 .96 5585 1.23 
7404 .21 7185 89 70188 3.50 4016 .40 7102.1 199 
7405 .21 7486 .28 74189 3.50 4017 1.05 813804 74 95 
7406.25 7489 2.19 74190 1.23 1018105 U3M6 75 
7407 .25 7490 :44 74191 1.23 4019 23 141211114 25 

7108 21 7491 70 74107 88 4020 1 11 144309196 80 
7409 21 7492 44 7.193 88 "071 114 1583744 78 
741C 21 7493 .44 74194 88 4027 96 1501101.5 75 

7411 .71 7494 .70 74195 88 .073 23 0543401-0 25 
7412 .71 7495 .70 74196 .88 4024 64 16434074 15 
7413 .25 7496 70 74197 88 1025 23 1043401.11 25 
7411 89 74100 1.28 70198 1 19 1026 I 68 114340315 25 
7416 .25 74107 30 74199 1 49 4077 40 1M3403,16 25 
7417 .25 74109 .33 74251 1 09 4078 .89 1143407-20 25 
7420 .71 7.171 35 74779 .55 4029 1.11 11439009 68 
7421 .15 74122 44 74365 67 4030 .23 104390914 69 
7423 .35 74173 .61 74366 67 4033 1.51 61(14568 1 00 
7425 .35 74125 40 74367 .67 4034 3.50 h1C14588 53 
7476 25 74176 40 74368 .67 4035 1.14 MC3302P 1 15 
7477 .33 74137 .70 8093 40 4040 1 14 NE53e1 3 24 
7478 .28 74141 .88 8094 .40 4041 .79 90401 204 
7430 21 74145 70 9095 .67 4041 .79 9E5559 48 
7432 .25 74147 163 8006 .67 4043 .70 9E5564 88 
7433 .30 74148 1.30 8097 .67 4044 .70 9E5608 3 B3 
7437 .25 74150 1 16 8098 .67 4046 1.86 14E5618 3 63 
7438.75 74151 .70 75150 1.16 4049 .40 14E5614 3.83 
7440 .21 74153 65 75450 .88 1050 40 NE5654 1.25 
7442 .53 74154 I 03 75451 61 1051 I 76 615660 1.78 
7443.63 74155 70 75157 .61 4052 1 26 415678 1.36 
7445 .70 74156 70 75453 .61 4053 I 16 54709(4 44 
7440 .70 74157 70 75454 .61 4060 I 58 .4710(4 44 
7447 .70 74160 88 75191 .81 4066 .79 04711 CA .53 
7448 .70 71161 .88 75192 84 4071 .23 04773(4 .60 
7150 .21 74162 .88 75193 1 09 4072 .23 54733CA .75 
7451 .11 74163 .88 75494 1 19 4073 .73 u4741CV .44 
7553 .21 74164 .96 82525 1.19 1075 .23 u4747CA 70 
7454 .21 74165 1.15 4000 .23 4081 .23 64748(1 .49 
7459 .21 74166 1.26 4001 .23 4082 .23 L4780501 1.25 
7460 .11 74170 2.64 1001 .23 4507 .79 47806N 1.25 
7470 .30 74173 1.47 4006 1.23 4510 1.14 u47808CU 1.25 
7472 .30 74174 .98 4007 .23 4511 1.05 u1,7811C0 1 25 
7473 .30 7.175 .93 4008 .70 4514 2.80 04781501 1 25 
7474 .30 71176 79 4009 .44 4515 2.80 0A7818CU I 25 
7475 .49 74177 79 4010 44 4516 1 73 uA782/CU 1.25 

74180 70 4011 23 4518 114 

SILICON TRANSISTORS 
MP59111, 14P5930 980521224 880523690 1409,2712 1A0929075, 9609,3392 
4199.3393, MP53391, MP53395 50993563 MP53565 MP53638 16053e384 
MP53640, 14053641, MP53643. MP53645 48053640, 214390., 243906 294124 
764116. 141401, 1144403, 2144410, P9/888, 1145087 795089. 11145129 P65133 
P95134.1915137, 095138. P845139, 265210, P145964 . 16, 11.5530, 513.60 100 
of some pon no. 

M118107 36 530.60/C 165457 .48 511.00/0 MPSA13 .28 524.00/C 2143055 99 
545.00 C 

I 

it 

1 

NATIONAL SEMICONDUCTOR CLOCK MODULES 

MA1010A 12 Hour (AM -PM) Version ... $13.00 
MA1010C 24 Hour Version $13.00 

0.841. High LED Digits 
oweer 

miwr o r O 
o 

R o ' ' ' ill 1I 
/111111 

401.111 '_ Actual Slsa 

s.=.=,s Special transformer and 6 switches 
when ordered with module add 53.45 

MA 1002 & MA1010 Series 
Electronic Clock Modules 

The MA1002 6 MA1010 Series Electronic Clock Modules 
are assembled and pretested modules which combine a 
monolithic /05.151 integrated clock cinuir. 4 -digit LED 

display. power supply and other associoted discrete com- 
ponents on a single prieted cicuit board to form a complete 
electronic clock movement. m ment. The user need add only a fro. 
former and switches re Construct a dgnal cock for applica- 
tion in cock.rodios. alarm or instrument panel clocks. Time, 
keeping ay be from 53 or 60 Ho inputs and 12 or 24 tour 
display formats may ox chosen. Direct LED drier eliminates 
Rf interference. Time setting is mode easy through use of 
"1mt" and "Slaw'" scanning controls. 

The /410824 and 58.010108 hove o 12 hour display with on 
458 and PM indicator. The 61A1002C and MA1010C have a 

24 hour display5 

features irckde alarm "on" and "PM" indicators, "sleep" 
and "s noore" timers and vorio6/a brightness control 0016 
bil,ry The modules ore extremely comport, the 5841002 
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 bock 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. fÍli Double Digit Discounts Save You Even More! 

ENTIRE ROCKWELL CALCULATOR LINE SLICE SWITCHES 
ON DISCOUNT IN OUR IAT$ST CATALOG Single Pole Single Throw 

.15 1.10/10 10.00/C 

Double Pole Double Throw 

.73 7.00/10 19.00/C 

` . el 
Í1 E10l 

m s w 
I I 

to' 
t_ 

w.A11 
Model BW-630 

CNLV3495 
COMPLE I E WITH BIT - 

S 
AND SLEEVE aA 

WIRE WRAPPING WIRE IN BULK 
Red et Slue l0 9.. Km.. 

100 $2.00 500 58 50 1000' 515.00 

161001 
1114002 
164003 
1144004 
194005 
1144006 
164007 
1141413 

SILICON DIODES 
.64/1C 5SOC 
.66/1C 5.60/C 
68/10 5.80/C 
.70,10 5.95/C 
.82/10 7.05/C 
.9010 7.75/C 
.99/10 8.60/C 
.40/10 3.50/C 

5/9// 
S51/M 
5521M 
S54 M 
563/M 
569/M 
577 M 
$79 M 

Double Digit Discounts 
Save You Even Morel 

%s WATT ZENER DIODES 
1957268 3.3y 15 SI IcC 1102368 7.5y .15511/C 
19577711 3.6v 15 511,. 11452378 13.7a .15 511/C 
/457786 3.9v .15 511 0 15952388 8.7v .15 511/C 
957298 4,3v 15511,0 19523989 le .15511/C 

1952308 4.7v .15 5111 18452408 10v .15 511'C 
1952318 5.1..1511110 11452418 1Iv .15 511cC 

5952328 5.6v .15 511 1952428 12v 15 511 C 
7957338 6.00 .15 51' /C 1952438 13y .15 1112 
1/4523466,05.15 11./C 1952448 14v .15 511 C 
1652359 6.80 15 511 /C 114524511 15v .15 511/C 

BATTERY HOLDERS 
1wAA ... 20c 
2AA ... 42c 
1{ ,...35c 

ID....3Sc 
2D .... 42c 

PERF BOARD 
0.1" spacing between halas 

Pit '. 6" 11.71 
453 '.17" 54.25 

BISHOP GRAPHICS Printed Circuit Drafting 
Aids are now available from DIg1-Key 

TERMINALS 
for above pert board 

51.50/C 

LE) LAMPS 
851505: 1.7 '. 18 515 C 

9515058 1.1 '. 18 315 C 

LED DISPLAYS 
{60757 CC .375" SI 35 
FND500 CC .500" 51.35 
iND Sin CA .500.. 51.35 
1146800 CC 800" .. 57.50 
040807 CA 800" .. 57.50 

DATA BOOKS 

TYL bATA Roo« 
11.t.d 

/;1 
DATA BOOKS 

TTL IC's 595 p..... 54.00. 
Linear ICs 957 p. 55.00 
CMOS IC's 256 p. 53.00 
Transistors 288 p. 53.00 
Memory IC's 592 p. 53.00 
Interface IC's 464 p. 51.00 
Volt. Regs. 128 p. $3.00 
Linear Appl. 1 432 p. 54.00 
linear Appl. 2 246 p. $3.00 
Audio 196 p. $3.00 

RADIAL ELECTROLYTICS 
.47,505/...0B .65/10 
I/50V .. 08 .65/10 
2.2,501/...08 .65/10 
3,3,500.. 08 .65/10 
4.7 359 .08 .65/10 
4.7 509...C6 .68/10 
10/168 . . .06 .65/10 
10,2511 ...CB .65/10 
101509 ...TO .75/10 
27/169 ...CM .67/10 
71/25V...09 .70/10 

21 50V... 12 1.00/10 
100/6.36, .09 .75/10 
100/105. . 10 .77/10 
100/169 ..11 .85/10 
100/759.. 13 1.10/10 
100/50v.. 21 1.71/10 
210/100.. 13 1.08/10 
220/169 ...15 1.16/10 
710/2511..71 1.71/10 
220/509..29 2.35/10 
333/100..15 1.16/10 
330/160.. 21 1.66/10 

330/259.. 23 1.86/10 
470/10R.. 21 1.71/10 
470/1611. . 23 1.81/10 
470/159.. 19 235/10 
1000/109 . 24 1.96/10 
1000/169 .29 2.35/10 
1000/250 . 12 3.33/10 
7200/100 . 42 3.33/10 
2200/169.54 4.30/10 
2200/259 . 58 1.67/10 
33D0/16V.89 7.14/10 

AXIAL ELECTROLYTICS 
17,109.. ' I .90/10 33/258... 14 1.15/10 330/100..19 2.35/10 
1,309 .. 'I .90110 

3.3 35V .. '1 95/10 
33/505...19 1.52/10 
47/169... 14 1.15/10 

330,159.. 32 2.54110 
470/169.. 32 2.55/10 

3 3 508 t2 1.00/10 47/259... 17 1.30/10 470 259.. 37 3.00/10 
4 7 259 11 .90/10 
4.7 35V 11 .95/10 

47/509... 21 1.17/10 
100 10V.. 14 1.13/10 

1000/109 . 33 2.65/10 
1000/169. 00 3.15/10 

4.7 509 .. /7 1.00/10 
10/259. . M 1.00/10 

100/165.. 17 1.30/10 
100/250.. 20 1.55/10 

1000/259 . 56 4.50/10 
2200/109. 50 3.96/10 

10/500... 14 1.15/10 100/500.. 29 2.30/10 2200/169.62 4.95/10 
71 169 .. 12 1.00/10 
22/250... 13 1.05,10 

210/100.. 18 1.42/10 
220/160.. 20 1.55/10 

7200/259 . 79 6.36/10 
3300/160 . 95 7.63/10 

22 509... D 1.31 10 
331166 . 77 1.00/10 

720/25V 79 2.35/10 
220 509 40 3 23/10 

4700/1691 09 8.70/10 
10000 10V 1.15 9.1900 

330 109 14 1 16/10 

WIRE -WRAPPING TOOL I.C. SOCKETS 
8 Pin Solder .17 1.60/10 $5.95 
14 Pin Solder .20 1.90/10 

Wraps, Unwraps d 16 Pin Solder .22 2.10/10 
18 Pin Solder .79 2.75/10 Strips 30 go. Wire 
24 Pin Solder .38 3.60/10 
28 Pin Solder .4s 4.25/10 
40 Pin Solder .63 6.00/10 

1/1 & 1/4 WATT 5% 8 Pin W.W .24 2.30/10 

CARBON FILM RESISTORS 14 Pin W -W .26 2.50/10 
16 Pin W -W .30 2.85/10 

So sed n muhlelat of 5 per tal,. 
51.70/150 & 512.00/1000 of sums ..Im 

18 Pin 94.6 .60 5.70/10 
21 Pin W -W .96 9.10/10 

I oe.n thee 1.0 magohm 
28 Pin W.W 1.12 10.00/10 
40 Pin W -W .02 8.75/10 

DOUBLE DIGIT DISCOUNT SCHEDULE 
HARDWARE 

7.56 I/4 Screw .99/C 7.20/M 
1.56 1/2 Screw .99/C 7.65/M 
4.40 1/1 Screw .55/C 3.60/M 
5.40 1/2 Screw .60/C 4.05/M 
6.32 14 Screw 65/C 4.40/58 
6.32 112 Sae. .751C 5.05/14 
132 3/8 Screw .90/C 5.85// 
9-32 5/6 Screw 99/C 7.00 M 
2.56 He. Nut .55/C 3.60 M 
4-40 He. Nut .55/C 3.75/M 
6.32 Hu 596 .602 4.00/74 
8.32 He. 596- .60/C 4.15/M 
No. 2 Lockw.sher 85/C 5.75/M 
No. 4 Lockwcnher .45/C 3.00/41 
No. 6 lockwnher .45/C 3.00 M 
No. 6 Lack.esher .45/C 3.00 M 

sur MI 

r....e,+,. --- AMY.. Odedown 

500/51400 .1i nOD5051ww last l5t 
15Wmtwcw lessfi`. 

5110050000 letsl0t 510000011/ IassEn. 
16en Add .t,. 5s.wd.rd Charge AAA., 

STANDARD SNIPPING/NANOIING 01AR61 
. AA* aeJwAw row r. daw. Y bone.. 

50505199 645100 51050500.00,61103 
S 550s74w did S075 000006y..,bCbg. 
12s5051¢00 6410SO 

Yhd.. Altetal cad mum. r. IAA 4 cr 
COD ORDERS ACCEPTED TOO SAME DAT 

-1121.4 =111-515.46'4 

mol nador's "llnlv (lolih. I: ponwerv Sold!" 
DON, /0.0/110 A111111, o,sCOUNt scweauu 

DIGI KEY CORPORATION 
Ros 677, Tbef River falls, MN 56701 216.661-6674 

CIRCLE 61 ON FREE INFORMATICN CARD 



U.S. GOV'T ELECTRONIC SURPLUS 

Notionally known World famous SURPLUS CENTER offers 
finest, most expensive, Government Surplus electronic units and 

components et . fraction of their original otqureition lost. 

.s ® 
$12.95 

der 

( 359 

AUTOMATIC BATT. CHARGER 
( ITEM 311.010 I - - Charges 12 -volt 

batteries at 2 -ampere rote. Turns off 
when battery reaches full charge, turns on 

2', 9, battery is low, automatically, Con 
- 

be mounted permanently in engine 

lbs.) compartment. 5559" x 349" o 21/4". 

SNAP -AROUND VOLT -AMMETER - 
(ITEM 371.1021 ) - "MINIPROBE" clamp -I. 

type AC ammeter -voltmeter. Small enough to carry 
in shirt pocket. Will measure 0 to S0 -amperes, 0 \ 

to 250 -volts. Furnished with test leads. Overall 

size 4.1/2" o 2-3/4" x 1". (1 Ib. ) list 533.00 $22.95 

C ' STANDARD DIAL TELEPHONE 

R ( ITEM 371 S 1 Some as used on [ommer- - cial systems in U.S.A. Use as extension to private 
system. Connect several together for local 

intercom system. Instructions furnished. 
$4.79 Original Cost S70.50 f 9 lbs. 1 

RUNNING TIME METER ---- 
( ITEM 121SE ) - - Record number of operating WI 

lours of electric lights, electrical devices Such as ri 1 

refrigerators, furnaces. etc. Records total hours, --- 

tenths and hundredths to 9.999.99 hours. For Cost 529.00 

115 -volts. 60 -cycles. a%" o 3" x 2%1". 12 lbs. ) $4.39 

SPECIAL SALE 
Correspondence 

Course In 
ELECTRICAL 

ENGINEERING 
( ITEM It -151 

Engineering School 
rising costs. limited 
ovoiloble without 
lesson books, eoch 
Book showing how 

Laboratory Bench 

_ 01 
Prepaid in U.S.A. $11.79 / 

Outside U.S.A. $12.79 
I - - Technical training at low costl Lincoln 

suspended Correspondence Course because of 

number of Electrical Engineering Courses are 

moms and grading services. Consists of fifteen 
with ossocioted exams and standard answers. 

to build prize-winning Home Experimental 
included at no extra cost. 

All ITEMS SHIPPED F.O.B. LINCOLN, NEW 
u 11, 41 

U Order Dino From Ad - - Send fee FREE Unclog 

o 

SURPLUS CENTER 
DEPT. RE -047 LINCOLN, NEBR. 01301 I 

CIRCLE 13 ON FREE INFORMATION CARD 

NO veneer, no junk; just top quality electronic 
parts, military -industrial. Free catalog. U.S., 
Canada, Mexico. BRAND X, Rt. 3, Box 223R, 
Ontario, OR 97914 

SCOPE Tektronix's 315D & guaranteed; DC to 
10 MHz @ 10 mV VS. PETE CAMPIONE, 32 
Jones Street, New York City, NY 10014 

Looking for jjjRF PRODUCTS? 

AMATEUR RADIO SUPPLY 
SEATTLE 

6213 13th Ave. So., 98108 
(206) 767-3222 

FREE catalog. Solar cells, NiCads, kits, calcula- 
tors, digital thermometers, ultrasonics, strobes, 
LED's, transistors, IC's, speakers, unique com- 
ponents. CHANEY's, Box 27038, Denver, CO 
80227 

Burglar . Smoke . 4 

Fire Aláren Catalog 
Billions of dollars lost annually due 

to lack of protective warning alarms. 

FREE CATALOG Shows you how to 
protect your home, business 
and person. Wholesale 
prices. Do-it-yourself. Free 

engineering service. 

`Burde: Security Co. `-.- 

Box 82209 Dept. RE Lincoln, Ne. 68501 

s +,,, lad? 

®WERSI KITS 
Organs, Pianos Strings 
Rhythms, PA Systems 
104 -page catalog $2 . 

WERSI electronics, Inc. 
Dept.A4, Box 5318, 
Lancaster, PA 17601 

FOR SALE 
SEMICONDUCTOR and parts literature, J. & J. 
ELECTRONICS, Box 1437R, Winnipeg, Mani- 
toba, Canada. U.S. Inquiries Invited. 

CANADIAN discount and factory clearouts cata- 
log. Top brand stereo equipment, calculators, 
test gear, CB & communications, telephones. 
Factory dumps-government surplus. Amazing 
bargains. Unusual items. Rush $1. ETCO-RE, 
521 5th Ave., NYC, 10017 

BUILD YOUR OWN TV CAMERA! 
Ideal for honre & business - 

THE ECONOMICAL ANSWER -TO HOME MON- 
ITORING Of NURSERIES, ENTRANCES, - 
DRIVEWAYS... BUSINESS and INDUSTRIAL 
SURVEILLANCE...ITV...AMATEUR TV PLUS r 

- 
HUNDREDS Of OTHER APPLICATIONS. 
MODEL IT -1A. SERIES O KIT FORM SIRS. 
ASSEMBLED 3275. SOLID-STATE. c0001 ON 
ANT TV SET. OPTIONAL SOUND NIT 510.95. 

PHONE et WRITE M eatalol. Offal 107-151.3771 

BOX 453.01- ATV Reseaych , DAKOTA CITY, NI. 68731 

FREE catalog. IC's, Semi's. CORONET ELEC- 
TRONICS, 649A Notre Dame W., Montreal, 
Que., Canada, H3C-1H8. US Inquiries. 

RADIO & TV tubes 360 each. One year guaran- 
teed. Plus many unusual electronic bargains. 
Free catalog. CORNELL, 4217-E University, San 
Diego, CA 92105 

MANUALS for Govt. surplus radios, test sets, 
scopes, List 500 (coin). BOOKS, 7218 Roanne 
Drive, Washington, DC 20021 

FREE KIT Catalog 
STOP! Take a minute & let us send Contains 
our latest kit catalog. Lf you like, TEST & 
send us the name & address of a EXPERI- 
friend who may also be interested MENTER'S 
and we'll include to you our booklet EQUIP. "How to build -electronic therrno'n oler" 

RAGE SCIEBOX 

1054R 54R 
INSTRUMENTSTIFIC 
LIVERMORE CA 94550 

PROFESSIONAL unscramblers-use with any 
scanner. Free information. CAPRI ELEC- 
TRONICS, 8753R Windom, St. Louis, MO 
63114 

NAME brand digital/analog test equipment. 
Discount prices. Free catalog. SALEM ELEC- 
TRONICS, P.O. Box 82, Skokie, IL 60076 

OCt01 CURVE TRACER i. er me THE LOWEST COST FULL FUNCTION 

CURVE TRACER ON THE MARKET. ATTACHES TO 

TOUR SCOPE IN SECONDS. USED IT EDUCATORS, 

Y MROFESS/ORALS AND NOIITISTS ALL OVER TN s p 
`peORLD. SO DAT MONETIAQ GUARANTEE. 

1- 

II fscle 

rose( 1172, 11011U/ER, C0E0.1030A 

snu ONLY 
$39.50 
ODnraH 

Coto ENS. 

Atto a ..+. 
/Asea tAK 

ce 

COMPUTER/microprocessor/calculator and 
software bargains, We bring together buyers 
and sellers. BUYERS' AID, Box 632R, Santa 
Ana, CA 92702 

MICRO MINI MIKETM 
WIRELESS MICROPHONE 

world's smallest; solid state, self-contain- 
ed. Picks up and transmits most sounds U 
without wires up to 300 ft. through FM Ra- 
dio. Use as mike, ampf.. alarm 8. alert sys., 
hot line, baby sitter, etc. Money back guar. 
WA, M/C Cds, COD ok. $18.91 plus $1.00 Ili 
post. & hdlg. Calif. res. add tag. Mail orders ( 

512E only. Oty. Disc. Avail. AMC SALES, INC. 
2r." s - sy. Dept. 19. Ban 928 Downey. E MIL. 90241 
RE RE an---RRI--~--m- - ma ía II 

NON semi surplus. Monthly picture flyer, Qual- 
ity. Low price. Send 25C. U.S. only. STARTRON- 
ICS, Box 683, McMinnville, OR 97128 

T- 
\ew YorKers 

teWhd, 
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Street life in a metropolitan area 
often inspires genius. And that genius can 
be funneled two ways-good or bad. 

The 11th Street Movement in Man- 
hattan's Lower East Side has funneled their 
genius on the good side with a unique 
energy saving project involving windmills 
and solar panels. 

This project is just part of the Emer- 
gency Energy Conservation Program op- 
erated by the Community Services Ad- 
ministration. CSA has established many 
demonstration programs designed to find 
new and better ways to help the poor and 
elderly cope with what for them Is a con- 
tinuing energy crisis. 

The program has a broad base, 
covering everything from development of 
low cost solar heating and wind genera- 
tors to experiments with energy conserv- 
ing farming technologies. 

But helping people help them- 
selves isn't an easy task. Simply put, it 
demands community support-Your sup- 
port and the support of local and stale 
governments. 

If you think this effort is worthwhile, 
take action, contact your local Commu- 
nity Action Agency or Community Ser- 
vices Administration Washington, D.C. 
20506. 

There are thousands of people who 
want to help themselves. like the 11th 
Street Movement-they learned how to 
Catch the wind, so they'll no longer be a 
victim of the elements. 

-wePe e 
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GLOWIN' PANELS 1/ CALCULATOR ono. MINI BLOCK 
3 for >KEYBOARDS OOD00CAPACITORS / r RECEPTACLES /w/leads 
$1.98 dd // 15 for $1.98 

Yon Choi.. 

DIP 189 r 

Switch 
Cat. No. Switches We bought a factory's com- 

4R3668 2 pleas Inventory of 100,000 
403669 3 pp es. We've sold m as 
4143021 4 high as 52.98 each. No., at 
403670 5 prices. anyone can afford. 

Y when you 
4R2677 7 buy e m. All SPOT. fits 14- 
403022 8 pin DIP socket. Wt. 1.36. 

100' 5 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 

9 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 SAVEI 
. r F2o f 

BARREL KIT 3210 BARREL KIT 1203.0, o BARREL KIT 7205) tl AR KiT 1202 
PLUGS, SOCKETS - 6V INDICATORS 

,rirrri 
/t\ 

4" .1' piaelsi{ret gloe 
dumTestps lainventory!faMoreh blue-green with 110VAC. R dl 

cturer 
D oe for 

te.Catnite 
11.a. 
o. 4143650 

lotu g > N't 9 
pV 

Cat. No, 
ea. LIk4R 

3536 
w heal, 

SOLID 
STATE 

aNeIRNM. 

3 for 518. 
S 
G50 

Cat. No. 
4143522 

M -FM Tuner 
FIRST TIME. ever offered! Enjoy AM and FM broadcast. 
at a tremdous savings! Top quality compact con. 
struction, only 2'/ e C. 21/'. Highly o Itrve and 
,elective, with excellent S/N ratio: sensitivity less 
than 5 uV for 10 db S/N: Tunes complete Fat band 
from 86.5 to 108.6 li,. and complete A51 baud from 
540 to 1605 kits. Features built -lo AM antenna. 3 
gangvariable cond . IF frequency of 

AM 
Is 456 kill. of FM is 10.7 mils. Zero signal current t 7.1 

FM, 6.4 a AM. Five atnge.: RF amp, miser, d 3 IF 
stages. Slide .witch .steels AM, FM or FM -AFC. NOT 
A KIT! Completely wired d emir to connect to am 
plifier. Operates on 9 22VDC. Wt. 12 ors. 

POIY Pak'! EXCLUSIVE 

BARREL KITS 

- 
Avg. Ship. 
Wt. f ozs. - 

11K"Free 
BARREL KIT :201 

B ARREL KIT 1101 
'h -WATT METAL FILM 

150 for 
. $1.98 

100 . metal film sta- 
tor.. Long lead.. 403413 

O for $1.9:11O0 for $1.98 
it 'a true! 20 -key. 4 tune- Unbelievable! M'orth 550. 
lion keyboorde at ridleu.I High proclalon submini 

ivr-.wa . Wt. 12 or. cape for all licationa. 
Cat. No. 4R 3520 _ . . o.. Cot. 4935211 

BARREL KIT #182 
JUMBO RED LEDS 
15 for $1.98 
100% material, user can - 
radiation from factory 
dumps, 3V 10 mies. For 
100', of project., red feos. 
Cal No. 403369 

BARREL KIT 1117 
ROMS-RAMS- 
REGISTERS 
1-1b. $1.98 
with epprox count of 60 
pea.. You get o Mostly 

eked, mostly 
r 
National, 

Some 40 pine. 403064 

100 for 
$1.98 In: 

elude. AC, DC, o. 
4-9 pih- sIl kinds. Wt. 1 .. 
Cat No. 403527 
BARREL KIT /160 / 0 BARREL KIT 1163 
LONG LEAD DISCS ír4) MINI TRIM POTS 

4 ozs. $1.98 ó 
n No counting melees It 

get 160 -per, kit (ap- 
prea). All marked, 100%. 
Cat. No. 4R 3089 

30 for 
$1.98 

Asst, values 100 :o 1 ITEM 
What a buy. Rirgie turn. 
54 W. Wt. 6 oz. 403345 

Q LM3O1N 
LM301 V 
LM307V 

Q LM308V 
LM309N 
LM322N 
1.163245 
LM339N 

(] LM37oN 
Li 1.103735 
01.51377N 

LM380V 

If 

OP AMP QLM381N afar 4.00 'I 

SPECIALS :Mssáz 1.19` 
5 for f1.19 Q LM565N 31or 2.50 it 
S for 1.19 Q 

LL /0°9314" 
4 for 1.19 

4 for 1.19 Q LM7DON 2 1or 1.19 
2 for 1.19 Q LM710N 2 for 1.19 
3 for 1.19 Q LM723N 2 for 1.19 
3 for 3.00 0 LM747H 2 1.19 
3 for 3.00 

0 LM748 V 2 for 1.19 
4 for 1.19 

LM748V 3 1.50 
3 for 2.50 0 LM3900$ 4 for 1.19 
3 for 5.00 

0 LM425014 3 for 1.19 ' 

3 for Q N 3 for 2.50 
2 for 11 0=M nl wsDIP, 

@d 

HoaraHnevery 

k!r 

rep 
y ck RIl! o 

YOUR 
CHOICE INCLUDES' 
OF ' 
ANY "100%" 
KIT IMATERIAL 

9 TOO!!!! 

BARREL KIT 1200; 
9 DIGIT 
READOUT 
MODULES 
5 for (' 
$1.9Su-i h emulator L 
driver chips beneath epos' 
Cal. No. 40 3515 
BARREL KIT 35 
SCRS, TRIACS 
OUADRACS 
40 for 
$1.9$Haw 
stork: All the 10 amp types. 
Cat.No. 4R 2419 Unteated. 

BARREL KIT 1158 
MAGNIFIED MAN -3's 
12 for 
$1.98 -51AN-3. 7- 

a g readout, x-Itb built -on 
magnifier. Factory dlaron- 
in9ed line. 100% mate- 

rial. Cal. No. 403325 1 or. 
, BA REL KIT :135 

MICRO MINI LAMPO 

BARREL KIT 1157 
MOLEX CONNECTORS 
75 for 
$1.98 1cable 

Nylon, mot.white table connec- 
tors, e, !actin' y bn 
NO PICK No. Mixed In bar- 
re1..GL No. 403324 
BARREL KIT #134 
CALCULATOR CHIPS 

20 for 15 for/ _. 
$1.98 $1.98 pr .miff F Imagine! 51,cru wire 1'/ 

were heads. 3 fin NOlonaMM57:1 type. Can be 
5 VOC, 40 mil., V. orth 659 MS15736, 38, etc. Un 
ea. Cat. No. 4143259 tested. CAL No. 483258 

BARREL KIT #126 
UPRIGHT ELECTROS 
40 for 
$1.98 

BARREL KIT 1127 
AXIAL ELECTROS 
40 fore 
$1.98 

Asst. cap.citles and 
voltage.. Cat. No, 4143227 

1mf to 300mf an mixture 
of voltages. 100 % marked 
n good. 4R3226 

BARREL KIT #144 AI 
RCA P14000 PLUGS 
40 for $1.98 
1.000.000 RCA nhono plugs 
for this n You hi -fi -en 

w to they ar 
00 % 40 3293 

material 

BARREL KIT :154 
CLOCK CHIPS 

$1.98 1111 
We gathered n ortment 
id clock chip, alarm, calen- 
dar, beepers. who knows, 
II' mined. Cob Ale. 4R 3308 

Ra, k HY 
I rrpit lar 
Ile' ndtt,f 

'BARREL KIT #109 
TERMINAL STRIPS 
100 for $1.98 
55'ide asst. of terminals strip 

e tors,. from I .tact 
D. Strip manufacturers 

barrel dump la Your gain. 
Wt. 1 Ib.C.I.No 403136 

BARREL KIT 1104 
SLIDE VOLUME_ 
CONTROLS 
10 for 
$1.98 

Cat -No. 4R 5057 

BARREL KIT :93 
HALF WATTERS 

1S 

,200 for $1.98 
Reelelor factory tried to 
mil us by m ng 100.1 

eolorcuded reslators in 
barrel, But value la the.. 
4 oz. 403046 Untested 

BARREL KIT $C0/// 
3 AMP EPDXY j 
RECTIFIERS Unt-err..ed 

100 for $1.98 
Cosmetic rejects, lertrl. 
rally fine business! You 
.heck 'em, it', not for Ins. 
Asst. voltages. 403204 

BARREL KIT :87 BARREL KIT:ea 
NATIONAL IC BONANZAHOBBY LEDS 

, 100 for 
$1.98 

Type. .0011. '1100 
11TLs, RO.vle. rrR,t,rn. elmk 

vole. .hit's. I,ne.0 . 

Cal.No. 414 26sOUntc t-.1 

B ARREL KIT 305 f 
2 WATTERS 
100 for 
$1.98 V 160% 

good. 
Suppliers Woo. 'e in the 
barrel. It's a 11'1 gold mine. 
All marked. Cal.Ne 411273r 

BARREL KIT :39 
2N3055 HOBBY 
TRANSISTORS 
15 for a 

$1.98 
Fallout» of the famous 
25:1055. 40 2617 100 % 

40 for 
$1.98 Untested 

747 s, 727's. singles. 
to 0.6. 

frlom factory, all mixed, 
hove font402053 
BARREL KIT 165 
MIXED READOUTS 
10 for $1.98 
Factory 

returns - e 

here a.. MAN -4'e, SfAN- 
T1, SIAM -31, 11 barrels & 
notime to parer. 
CM.No. 4R 2733 Unle.ted. 
BARREL KIT :37 
I AMP "BULLETT" 
RE TIFIERS Untested 

.J 

B ARREL KIT 1143 
7$ -PC TRANSISTORS 

$1.98 
100,^. material. TO -92, 
factory diocontinued 110v., 

I pop's mixed with none, 
I 204400.1-2-3-4. 403290 

HONEST ABE PENNY SALE - A 
7 SALE I ONer by Cat No. 481951 & Typo No. i Teo. Sale 2 For 

5N74005 50.16 50.17 
5574018 .16 .17 
5674026 .16 .17 

Q 5N7403N .16 .17 
SN7404N .16 .17 
5N7405N .15 .19 
5147406N .20 .21 

Q 514740714 .25 .24 
51,74090 .18 .19 
507410N .16 .17 
5074118 .25 .26 
5117.4136 .45 .44 

Q 5574175 .32 .33 
Q 51474200 .16 .17 

5570215 .29 .30 
5574235 .35 .36 
5074250 .27 .28 
5$74300 ,16 .17 
5N7437N .26 .27 
5574306 .26 .27 
3574400 .16 .17 

Q55744t13 .84 .85 
Q 507442N .53 .S4 

5N7445N .69 .70 
Q 5$7448" .79 .80 

5874476 .79 .80 
Q S674496 .76 .77 

5617450N .16 .17 
557451" .18 .17 

5 5874545 .16 .17 

BARREL KIT :53 
15 for $1.9 
LM -340T 
VOLT REG 
Factory ejected 
length M leas, M.>m include 
f, 6, 8, 1 2. 15.1 6. 24 v lt.. 
Powert.b Cat. 402635 

BARREL KIT :61 
POLYSTYRENE CAP 

a 

100 for 
$1.98 

Pineal caps made. An nom- 
bn ere bought 10 barrel. 
from factor>. mixed values: 
vl g,.od.C.1.No. 492729 
BARREL KIT :36 
GERMANIUM DIODES 
200 for $1.98 

100 for $1.98 n t""'l"d Fmawsw old. style, 
axial 

tod. voltdent., Never g old, Rt 
oil typesib, .sire! includes 

TESTERS 
the -ay 

ay 
fro pg. 

all to Ty.ITy.I'o from the 
J NV,C.I.Ne. 414 2615 ear . /:al.No.402614 

BARREL KIT 126 
PLASTIC 
TRANSISTORS 
100 for ¡fi 

$1.98 Unle.led. 
Type TO.92 110-181. all 
manufacturers. variety of 

2N :'s. Ca1.No 4R 2604 

BARREL KIT :14 
PRECISION RESISTOR: 
200 for -~1110- 51.98 

Marked and unmarked V. 1/r, 2 watle.No. 402428 

BARREL KIT #25 
METAL CAN 
TRANSISTORS ' 
100 for $1.98 
Includes 10-5, TO -1, TO 
14' elc^;nassorted 2N num 
hers, unmarked e 

Gal.No 402603Unrented. 

BARREL KIT :11 
POWER TAB 
TRANSISTORS 
40 for 

Unteated. 
N loon r.. 5n,>. 

Singlra, dual., varfetY of S 5'506 
end. 

200, 
values style. big o 400, 000. 800 rend 1000 

5074640 
56174700 

Q 5870720 
5074730 
5534748 
5074755 

o 5074760 
El50747861 
0 5574835 .69 

S197489N 1.95 
Q 5$74905 .44 

5574915 .73 
051474925 .47 

S1.174935 .47 
5$74945 .78 

Q 5$74950 .70 
5574965 .72 

Q 55741005 .98 
58741065 .65 
35741075 .33 
51474112N .65 
51474113N .65 

0 55741145 .65 
50741218 .38 

0 514741235 .59 
55741255 .59 
5N741260 1.00 
S5741325 .59 
55741415 .88 
55741455 .69 
5N74145N 1.29 

.17 

.46 

.35 

.37 

.32 
50 

.32 

.80 

.70 
1.96 

.45 

.74 

.46 
48 
.79 
.79 
.73 
.99 
.66 
.34 
.66 
.66 
.66 
.39 
.60 
60 

1.01 
.60 
.89 
.70 

1.30 

ID 56174150N .99 
510741510 .70 
S91741538 .65 

Q 5074154N 1.03 
50741550 .70 
5N74Is70 .70 
5074159N .85 
5N741600 .BS 

Q 5874161N .88 
5574164N .79 

Q 5574169N .99 
51474173N 1.39 
55741745 .97 
5574175N .S9 
51974/785 .79 
5074177N .79 

O111761.111 2.05 
55741114N1.75 
5074/955 1.75 

O 5574/905 1.13 
507419114 1.05 

CI 55741925 .87 
5574/936 .63 
5$741958 .73 
51174196N .89 
55741955 1.49 

Q 56174199N 1.49 
5074200N 3.95 
50742515 1.09 

Q 5874284N 5.95 
n 5874285111 5.95 

1.00 
.71 
.66 

1.04 
.71 
.71 
.86 
.89 
.89 
.80 

1.00 
1.40 
.9B 
.90 
.88U 

O 
2.00 
1.76 
1.76 
1.16 
1.06 

.BB 

.B4 

.74 

.89 
1.50 
1.50 
3.96 
1.10 
5.96 
5.96 

ARREL KIT 1111 BARREL KIT :74 
SUBMINI RESISTORS I -WATT ZENERS 
200 fpor100 for $1.98 
$1x90 Never-toory 

y -seep 4601n 
tha 

0o Ter. 6, hí type, !W- 
ed, I watts As strr<alues. K. ]0, 12, 

plum. 
under 

Caine ir. . barre! gises. Unable plug. 
ColNo 402746/00 %good COLNo. 402711 Untreated 

BARREL HIT:59 ,..e.--.4. 
"POWERS! 

KIT /SE 
SLIDE SWITCHES "POWERS! POWERS! 

30 for $1.98 
All shapes, s, spot. aped. 

{re, tr. Trrmenn- 
dou, ohnp pakrfor 100'e f 

tcl"inR profet.. 
Cat.No. 402726200%a.aod 

BARREL KIT :3 
NEON LAMPS 
30 for 
$1.98 100% good. 

Famous NY: -2'.. All prime. 
but factory made millions 
and her rel'rd 'rm. Year ad. 

Ca1.$o 4112613 

$1.98 ,,s- 
100 for 
Large distributor cleaned 

hourestse. Harrel. of power 
.Cora 3 to 7 scroll, 

Cat. No 402724 
B ARREL KIT :31 
METALLIC ID - 
RESISTORS -jl/ 
100 for $1.98 

Mad. mostly by Comm.. 
the finest resistor mode. 
Stoutly ,x w 1% 
6a% tol. L a horrel of lot.. Cat. No. 4512609 

BARREL KIT #131 
TANTALUM 
ELECTROS 
30 for $1.98 
Mixed, marked prime, top 
grade ass, values, volt- 
ages. Gel No. 4R 3255 

BARREL KIT 1115 
MOLEX 100% -cc 
SOCKETS good 
200 for Cat,Io 
$1.98 403144 

Calculator maker dump! IV.. 
aul saline of 'em. Use.! 
'or IC . orketo elr, 

BARREL KIT 1101 
RESISTOR SPECIAL 

''^nne 

BARREL KIT :lei t J 
400 Parts 
Includes 

98 era, ceps, 
transformer., rectifier., di- 
odes, etc. for .p. e. work. 
Preformed. dumped into 
barrels by foctorle.. 100 %. 
Cal. No. 4R 3405 
BARREL KIT :159 
MODULAR SWITCHES 
25 for /?fiY $1.9a 
C, ab cs co-' 
reOche.. 

TY-maker. es_ 
s. Dndt. 6pdt, etc. Brand w. Cot. No. 4R 3150 

BARREL KIT :1311 
PANEL SWITCHES 
30 for, .W 
$1.98 `La' - 

Did you hear of OAK? An. 
Other erns maker barrelled 
all !toes ofrotaries .lec- tne, .fides. etc 4113268 

BARREL KIT :126 
MINI DIP ICS 

75 for $1.98íi- 
Large migr dumped 100'. o 
lbs into barrel.. Includes! 
741,1M-380-8. 703, 667 
555. 558 -hut who kna.v x? - 

M' 1 lb. 3245 
BARREL KIT 1112 
MICRO MINI LEDS 
40 forl 
$1.98" 

All the tiny led.. axial. up- 
right of Monsanto, Litton's, 
rely of colors. Yield 

50% or better. 40 3132 

BARREL KIT #99 
PHOTO ELECTRIC 
CELLS 
10 for $1.98 
A.M. Cy: type., CDS types, Include.: S. t/e. Ia I, 2" Mi..d by factory Ola job1 

w stten, carbon. 8 z. for s to separate. 100% 100!4 good. 403054 
o 

good. Ce1.No. 4R 3052 
BARREL KIT :a eT.ryay161 

B ARREL 391 LITRONICS LED 
SILVER MICAS i READOUTS 
100 for $1.98 
Ax1e1, red ariely of phyeleal else. alues. 
CaLNo. 40 3018 

B ARREL KIT #73 
TRANSISTOR 
ELECTROS 

50 for $1.98 
W'r don't wish to srpofate 
wide ant voltages l value. 
up to 300vmf. Cat. 4412747 

BARREL KIT :54 
5 DIGIT READOUTS 
10 for +4t*i11(i $1.98'- . 

K nrgatn , f a lifetime! All $1.98 
gat e I barre! - the 

bbador digit"r types. Multa- Popular germanium TO -3 
nlesed. Cat. No. 402722 Ms. 402616100% good 

O for $1.98 
t' '_' -mule, err. 

.1st lire 0.6, Ile, 

mfor all r.1. 
Ion' No. 402861 

pl 

from 
hr 

BARREL KIT #71 
CAPACITOR SPECIAL 
100 pcs. 

$1.98 
mica,m ldede. pói 1icn, 
ceramic,molded, et e. Nifty 
100 ^.good CalNo 40 2738 
BARREL KIT :40 
PNP HIGH -POWER 
TRANSISTORS 

BARREL KIT 035. 
PREFORMED 
RESISTORS 
200 for 1.98 
« harrrl- niand 

I ' xalt 
100. ' 100 

B ARREL KIT #27 
PREFORMED DISCS 
100 for 

$1.98 
111-F, mfr's shelf ins cntter> 
but he dumped 'em in bar- 
rels. Preforn Si, for PC use 

No. 40 2608 100 % 000d Sliced value. tool 40 2605 
BARREL KIT #20 
LONG LEAD DISCS 
100 for 
$1.98 

auction gale". Prime, 
marked only. long lead.. 
Cal. 4R 2698 100% goo!: 

.16 

.45 

.34 

.36 

.31 

.49 

.31 

.79 

BARREL KIT #19 
DIPPED MYLARS 

60 for $1.98 
'F,nesl a r made, 
sher> 

r.Íum'mnho'Im g kene en handle, 
C.I.NO.402597100% good 

BARREL KIT:7 
VOLUME CONTROL 
BONANZA! 

dl 30 for $i 98 $1.98 r/. $1.98 toYiakgwl I 

T0210 trae 2110. plastic 
Ans0rtrd 2N numbers 
8e. 402425 Onteeee4- 

©Poly Paks Inca Wakefield, Mass.. U.S.A. 1977 

BARREL KIT :4 
'4000" RECTIFIERS 
100 for -"--0- 

small one.. C.LNo. 4112421 volts.. 4141417 

BARBEL KIT : 3 rti- 
1N4I49/914 
SWITCHING DIODES 
100 for $1.98 

Imagine arnou .rt rte.. 
diodes at these nrfaes' 
CuINo. 4112418 Unrested. 

BARREL KIT ;2 
LINEAR OR AMPS. 
DIPS 75 for 
°:trd $1.98 
Ilay include 7090. 74!'.. 
Toil'u, 560 eerier. 666 in - 
'ludo. 402016 

Terms: Add DOnt3ge Rated: net 30 
Phone : Wakefield, Mass. (617) 245-3829 
Retail: 16-18 Del Carmine St.. Wakefield. 

MINIMUM ORDER - 56.00 

200 for 
$1.98 ' 

B ARREL KIT 71 
507400 DIP IC'S. 
75 for $1.98 
Marked 1.1 and/r with 16 
pin dips. may Include gate.. echoers 111p flops, cote t ors. 40241 3 'telex, 

Send for FREE 
SPRING CATALOG 

P,O.BOX 942R LYNNFIELD-MA.U5A01940 gÉp' HONED 

POLY PAKS 
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Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC's and 
other components at factory prices. 
INTEGRATED CIRCUITS C04»4 

1400771 71505 x 0)94 155 Iwn.Y 25 0b 01 74 17 74150: 2! 
414J4015 

160 87347 25 154066 
14024 11 741571 27 10401.5 I 50 1037104 25 054065 
7404. 19 74152044 25 143407 e 1 70 1541154 75 004069 
74055 22 7415245 41 0.4340112170 1611294 25 C04071 
?4105 7 7415)06 27 4163401 15 I 70 1447024 25 c04072 
11145 65 1415355 11 0.0*.35» 140 1547044 15 1104073 
74205 71 7415745 46 14377 4 50 /3748* 25 C04015 
7431 20 7415154 45 14379 Í00 181494 25 CD4076 
]4374 25 741591 x0 1 i0 11011 00 15555 b 2104021040711144o1 

11 7415934 1 0 157033 40 8 525 25 054051 
70125 75 7415954 .189 141095 2e 1847544 25 05400 
74475 210914 25 00450e 
74444 l 11 e9 7M]907 25 004510 
7451 7 5 1.1.112000511.170 0Da531 
]4715 1a1115 N x 101515 

765r57i 
Z11:155114 I s 10130 1575 Sñ 

C405 54ue 
C034001 r7, 50 C545tl 

5 c54xs 
004006 115 ,0 
C04007 25 

cáó ^ 15i iñi 
C04017 25 7921 
C04012 i5 )1C00 C0400 w 7Ue C04014 125 pC7, 
004015 125 74Cw6 
C°W16 x 

7404 

40 1,L1101M LM7}M 44 
,15113N 77 

ti 51374 11 14141CM 15 
N 1471N 25 
12 0 SY13055 52 

9 e lYl»9 100 
0 SS2x4 } 2 1Y}902 1 50 

74555 99 71500 14 1109001, 55 
74594 1 00 i45ro 29 W109M 69 
1490M 5 50 nlxv 99 
74935 45 24áp )D 425403 ] 90 
7493N 49 

10 
74570 w 1955505 65 

711076 39 
7,s74 n 

:116t4 r0 
1 W 

741210 19 
90 

NEX 1 00 
74121 el 5566,4 1 15 
712514 45 0A1079 

3 50 SExh 1 25 
7131211 1 25 1700t05 35 75105 90 
71,1407 59 

11110 
66 

á 
1e101 

CO''' 

7414154551110 
1113555 5, 

7545Íp 

175452014 39 

5 
7t 

95 143556 90 1x9105 50 
74 I 7 75 14111 1 35 1549205 555 

7411: 90 110211-3 35 7575496»94 9 
7139]5 110235.5 6 95 

712270 Í 00 11«3026 12 1 25 

72x5 63 1102x.16115 
741200 n, 1Y321-5 1 50 

14,1005 21 
14327.6 150 

75L5025 25 
,712i.17 1 60 

7515545 1, 
14127.13 7 10 
0014 110 

3405262 2. 
4 4516 0am 9 

i121 500M54»4 
7 5W x UnpX 
7114, Cry044 

"4 y0w,s49 Oo> 4°0 5400021 
10331 7 At.mw,M4 

40453N 2.4.4 

4ins o0tóu » 
X40°2 08 
64003 01 

640p4 x 
54007 04 

64m6 a 

740160 024017 1 00 240199 

0ám7 i 
35 j 

CD40n 25 .1¡55' Ñ0 
, 4Mx7xA5 4 90 21 ]5 

NV10.305509 004025 
C54096 
C540r7 
154029 
004030 

Lp0540,2 
C04013 

100 5709 ,15 
61 n10 50 
55 1720 5 50 

ii éú: i éú 
0 rt1s 3 2 

40 5106 r 15 
40 7197 2 15 
40 71v 265 

0 YL» 145 1r4,IWS 14x lFnpi ,5 01414011,xx4 ' n4 5 0 270.1 lx x7pp911 6 

5 2101.1 2 
80r4 50 

N Yr4]erÍ01e M 
25 

21118 
e so 

7 /00 üDt5 50030*1 1um60 50,02 2 
21) 

2 131Jf? W 
C°nVM4 a0n moEW emw 3vm50 0rt7. 15 

00 n5523 2 50 1'-'I 25, C.°* 5p Sn 95 

'0,,"",..0:4"" 
me0 D4n" 25 

!,,,'2 

w 
ú04i1 

2 20 y@dJ 7,In,ro,m., 1 2s 
W 2 4W 1 90 3 755 471 0 x 5M0 12 n5! ID 1 9$ 72 4 ; e0 3140 4W 4 50 

1,5 YYSM2 90 10}P2 im4am4 ] 75 
,,..."12.7,5775.,...~55` 

22761% OO 18"411' Yw 4 s0 
3.17.12,5;58,,,1,50 22 11» We 4 50 

450x] CGC IA 1 
1.1.450/466481 

NR 
0 Du7 

Cü.O 100 
500 

Í 5x0 

CC 300 1 S0 
01.204 

11Ó G 33Ó°00 1 SÓ 

03,7w 
/0"1113r: 

n v- DC p>rl Cl. 654000 = 2x3 

MMU)1X 5 105YWM 123ÓFD 1M0059 CC 357 95 

2 n ,1 b,91,1 

x rxD 
CC 503 110 

CC 20 1 40 10° 44x`5MN )9C te n 40 n1 15D50) n 100 3 90 

P.O. Box 4430E Santa Clara, CA 95054 
(408) 988-1640 

C,I 
ELECTRONICS 

2 10 
445310 5 9s 10171 a7 10 95 

h9,OM1 ,4 tm 4YS0 9 15 10101 Tm04m4 

MY13109 q7X"37°.nnl 3,Ii1-m '1 
25 4Yv 7 

i0 4Y5312 
4115] 3 

.2 5Mp455Ju 

195 i5 
15 445 5 

210 4Mx 
5. 4045269 

VOLUME SPECIALS Car Clock Kit 528.50 I crystal time base, 
beautiful dark gray case. Com- 

m - 9 plate with mounting bracket 
;º005 I and full Instructions. 
e. Stopwatch Kit $26.95 

Full six digits. Times std., split 
cOa 352 2 and Taylor 7205 chip, all comp. 

minus case with lul Instruct. 

1977 IC Update 
Master Manual 
Brand new. Complete IC data 
selector from all manufacturers. 
17,000 cross references. 530 
with update service thru 1977. 
Domestic postage add $2.00, 
Foreign $6.00. 

Not a Cheap Clock , 

Kit S17.45 
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 $22.75 

aa11piop 11 
1 no 7,1 4 1 15 
F-,57 

1400165.5 7 SO 
1 IMO 041,,04 
G,"1,, I-,1 1n 

081170170 
ii0300 

M@1 
85252] 
502512] 
5215126 
7772º 

046572 

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 trimmer. 

Frequency Counter Kit 
Covers audio. ultrasonic and 
low amateur band 10 Hz to 2 5 

MHz typ. Dual channel high sen- 
sitivity x25 millivolts. Crystal 
controlled clock. Can be pre - 
scaled for higher frequency. 
6-.50" digits. Full instructions. 
Less power supply. 540.00 

TERMS: S5.00 min. order U.S.-Funds. Calit.residents add 6% tax. 
BankAmericard and Master Charge accepted. 

é520 

1111n3045 
545 5% 
10r84- 
2594,M1p 

100 -, p 
1000w,7w 
C5757445 

4 50 Í 5536 MW 4 50 

1,05 450 6432105 4 50 
4W 4 95 7 097152 

YW 
YW 1 15 

SYW a25 r0516 i'A 

O3 

m 

gr 

t0 Mw 95 3 275* YW ,.50 
75 404 Í 90 5 0655 477 x 

51,ºnrt36enpon 210 

I x M552x]p4n 00,4, » 
;25 50e}.7340 ,i4 6 72 

CO Y 6045* coon 
4 55 457100 5 040- 0010 519 95 

4431704 n0n D,..e, 3 n 
041e19 4°02791 00 
5 5,3415061 1i SD 

l es 
770 

240 

Digital Temperature 
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, air or liquid. Very accu- 
rate. Camel. instruct,. 539.95 

COSMAC 'ELF' 
IICA CMOS microcompul0r 
[097502 CO 129 50 1543 54.71* 750 

Complete kit of parts to build 
the ELF" including COP1802 
and users manual as listed on 

August '76 Pop. Elect. minus 
power supply and board. $92 

FREE: Send for your copy dour 1977 
QUEST CATALOG. Include 130 stamp. 

CIRCLE 44 ON FREE INFORMATION CARD 

HAND-HELD SIGNAL 
LIGHT with 12 VDC 31 

watt Lamp and 4" clear lens. Grip 
trigger and reflector tilt, sighting 
tube. 10 It. cable. and case. SIZE: 9 
x6 x8".wt.t31bs 
CAN =54/823. re- 

$14495 conditioned Y 
EXTRA LENS, Red. Green. Blue. or 
Clear 

11 °o Ea. 
SPARE LAMP. 

=51/191 62.°° Ea. 

11 

FLUORESCENT- READOUT 
ASSEMBLY 

Consists of Twelve 5/16" 
DG1001 Displays, 27 Switch- 
ing Transistors and associated 
Diodes. Resistors. Capacitors 
on a 9 x 5" Circuit Board. 
Shipping Wt.: 2 
lbs. Order $64 

" 

95 f7 QP3666 V 
. !" L PRICES F.O.B -LIMA. OHIO E Allow for Shipping Charges 

{Era, On Credit Card Orders. include your 
{{II 1»5»,551' interbank number, and expiration date 
l x.-..4 Address. Dept RE 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

CONNECTORS, UHF, BNC, audio and accesso- 
ries. Send for free catalog. COAKIT, Box 101G, 
Dumont, NJ 07628 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 

Lasers Super Powered, Burning, Cutting, Rifle, Pis- 
tol. Pocket. See in Dark -Shotgun Directional 
Mike- Unscramblers-Giant Testa-Stunwand- 
TV Disrupter -Energy Producing, Surveillance, De- 
tection, Electrifying, Ultrasonic, CB, Auto and 
Mech. Devices, Hundreds More -All New Plus 
INFO UNLTD PARTS SERVICE. Catalog $1. Informa- 
tion Unlimited, Boo 626, Lord Jeffery Court, Am- 
herst, N.H. 03031. 

CIRCUIT board tungsten -carbide drills, good 
used condition, 12 assorted for $3.95 ppd. L. R. 
DESIGN, 515 Birch St., McMinnville, OR 97128 

CB SPECIALS-R.F. DRIVERS-R.F, POWER OUTPUTS-FETS 
2SC481 1.85 2SC767 15.75 2SC866 5.85 2SC1449-1 1.60 
2SC482 1.75 2SC773 .85 2SC1013 1.50 2SC1475 1.50 
2SC495 1.10 2SC774 1.75 2SC1014 1.50 2SC1678 5.50 
2SC502 3.75 2SC775 2.75 2SC1017 1.50 2SC1679 4.75 
2SC517 4.75 2SC776 3.00 2SC1018 1.50 2SC1728 2.15 
2SC614 3.80 2SC777 4.75 2SC1173 1.25 2SC1760 2.15 
2SC615 3.90 2SC778 3.25 2SC1226A 1.25 2SC1816 5.50 
2SC616 4.15 2SC797 2.50 2SC1237 4.50 2SC1908 .70 
2SC617 4.25 2SC798 3.10 2SC1239 3.50 2SC1957 1.50 
2SC699 4.75 2SC781 3.00 2SC1243 1.50 2SF8 3.00 
2SC710 .70 2SC789 1.00 2SC1306 4.75 HERS 3001 3.25 
2SC711 .70 2SC796 3.15 2SC1306.1 4.90 250235 1.00 
2SC735 .70 2SC799 4.25 2SC1307 5.75 MRF8004 3.00 
2SC756 3.00 2SC802 3.75 2SC1307.1 6.00 4004 3.00 
2SC765 9.50 2SC803 4.00 25C1377 5.50 4005 3.00 
2SC766 10.15 2SC839 .85 2SC1449 1.30 40080 1.25 

JAPANESE TRANSISTORS 
2SA52 
2SA316 
2SA473 
2SA483 
2SA489 
2SA490 
2SA505 
2SA564 
2SA628 
2SA643 
2SÁ647 
2SA673 
2SA679 
2SA682 
2SA699 
2SA699A 
2SA705 
2SA815 
2SA816 

2SB22 
2SB54 
25856 
25877 
258128 
258135 
258152 
258173 
258175 
258178 
258186 

BU204 
BU205 

104 BU206 

.60 

.75 

.75 
1.95 
.80 
.70 
.70 
.50 
.65 
.85 

2.75 
.85 

3.75 
.85 

1.30 
1.75 
.55 
.85 
.85 

.65 

.70 

.70 

.70 
2.25 

.95 
4.50 

.55 

.55 
1.00 
.60 

258187 
258235 
2SB303 
256324 
258337 
258367 
2áB370 
2513405 
258407 
258415 
2SB461 
258463 
258471 
258474 
258476 
258481 
258492 
258495 
258507 
258511 

2SC206 
2SC240 
2SC261 
2SC291 
2SC320 
2SC352 
2SC353 
2SC371 
2SC372 
2SC394 

.60 
1.75 

.65 
1.00 
2.10 
1.60 
.65 
.85 

1.65 
.85 

1.25 
1.65 
1.75 
1.50 
1.25 
2.10 
1.25 
.95 
.90 
.70 

1.00 
1.10 

.65 

.65 
2.00 

.75 
.75 
.70 
.70 
.70 

2SC458 
2SC460 
2SC478 
2SC491 
2SC497 
2SC515 
2SC535 
2SC536 
2SC537 
2SC563 
2SC605 
2SC620 
2áC627 
2SC642 
2SC643 
2SC644 
2SC681 
2SC684 
2SC687 
2SC696 
2SC712 
2SC713 
2SC732 
2SC733 
2SC739 
2SC715 
2SC762 
2SC783 
2SC 784 
2SC785 
2SC793 

.70 

.70 

.80 
2.50 
1.60 

.80 

.75 

.65 
.70 

2.50 
1.00 

.80 
1.75 
3.50 
3.75 

.70 
2.50 
2.10 
2.50 
2.35 
.70 
.70 
.70 
.70 
.70 

1.75 
1.90 
1.00 
.70 

1.00 
2.50 

2SC815 
2SC828 
2SC829 
2SC830 
2SC839 
250945 
2SC1010 
2SC1012 
2SC1051 2.50 
2SC1061 1.65 
2SC1079 3.75 
2SC1096 1.20 
2SC1098 1.15 
2SC1115 2.75 
2SC1166 .70 

2SC1170 4.00 
2SC1172B 4.25 
2SC1209 .55 
2SC1213 .75 
2SC1226 1.25 
2SC1243 1.50 
2SC1293 .85 
2SC1308 4.75 
2SC1347 .80 
2SC1383 .75 
2SC1409 1.25 
2SC1410 1.25 
2SC1447 1.25 
2SC1448 1.25 
2SC1507 1.25 
2SC1509 1.25 

40081 1.50 
40082 3.00 
2SC608 4.85 
SK3046 2.15 
SK3047 3.75 
S12095 3.50 
5113048 3.25 
SK3054 1.25 

2SK19 
2SK30 
2SK33 

3SK40 
3SK45 
3SK49 

1.75 
1.00 
1.20 

2.75 
2.75 
2.75 

.75 2SC1569 1.25 

.75 2SC1756 1.25 

.75 
1.60 2SD30 .95 
.85 2SD45 2.00 
.65 25065 .75 
.80 2SD68 .90 
.80 2SD72 1.00 

2SD88 1.50 
2SD151 2.25 
25D170 2.00 
2SD180 2.75 
2SD201 1.95 
2SD218 4.75 
2SD300 2.50 
2S0313 1.10 
2áD315 .75 
250318 .95 
250341 .95 
2S0350 3.25 
250352 .80 
2S0380 5.70 
2SD389 .90 
2SD-390 .75 
2SD437 5.50 

MPSU31 4.00 
MPS8000 1.25 

POWER -TRANSISTORS HIGH -VOLT. TV. TYPE 

1300V 3.90 814207 
1500V 4.70 BÚ208 
1700V 5.90 2SC1170 

1300V 5.40 2SC1172B 
1500V 6.25 2SC1308 
1100V 4.00 2SC1325 

1100V 4.25 
1100V 4.95 
1100V 4.95 

CIRCLE 60 ON FREE INFORMATION CARD 

OEM' SPECIALS 
1N270 .10 29960 .55 2922198 .30 292913 .75 293740 1.00 294401 .20 
19914 .10 29962 .40 292221 .25 292914 1.20 293771 1.75 2N4402 .20 

29967 .50 2N2221A .30 2N2916A 3.65 293772 1.90 294403 .20 29173 1.75 2N1136 1.35 292222 .25 2N3019 .50 293773 3.00 294409 .20 
29178 .90 291142 2.25 2N2222A .30 293053 .30 293819 .32 294410 .25 
2N3278* 1.15 291302 .25 292270 .40 293054 .70 2N3823 .70 294416 .75 2N334 1.20 291305 .30 292322 1.00 293055 .75 293856 .20 294441 .85 29336 .90 2N1377 :75 292323 1.00 293227 1.00 2N3866 .85 294442 .90 
2N3384 1.05 291.20 .20 292324 1.35 293247 3.40 293903 .20 294443 1.20 2N398B .90 2N1483 .95 292325 2.00 2N3250 .50 293904 .20 2N4852 .55 29404 .30 2N1540 .90 292326 2.85 293375 6.50 293905 .20 295061 .30 29443 1.75 291543 2.70 292327 3.80 293393 .20 293906 .25 295064 .50 29456 1.10 2N1544 .80 292328 4.20 2N3394 .17 293925 3.75 2N5130 .20 2N501A 3.00 291549 1.25 292329 4.75 293414 .17 293954 3.50 295133 .15 2N508A .45 291551 2.50 2N2368 .25 293415 .18 2939548 3.75 295138 .15 29555 .45 291552 3.25 292369 .25 293416 .19 293955 2.45 295198 3.75 2N652A .85 2N1554 1.25 292484 .32 293417 .20 293957 1.25 295294 .50 2N677C 6.00 291557 1.15 292712 .18 293442 1.85 293958 1.20 295296 .50 29706 .25 2N1560 2.80 2N2894 .40 293553 1.50 294037 .60 295306 .20 297.068 40 291605 .35 292903 3.30 293563 .20 294093 .85 295354 .20 29711 .50 291613 .30 292904 .25 2N3565 .20 294124 .20 295369 .20 297118 .60 2N1711 ,30 2N2904A .30 293638 .20 294126 .20 2N5400 .40 29718 .25 291907 4.10 292905 .25 293642 .20 294141 .20 295401 .50 29718.8 .30 292060 1.85 2N2905A .30 293643 .15 294142 .20 295457 .35 2N720A .50 292102 .40 292906 .25 293645 .15 2N4143 .20 295458 .30 29918 .35 292218 .25 2N2906A .30 293646 .14 2N4220A .45 C103y .25 29930 .25 2N2218A .30 292907 .25 293730 1.50 294234 .95 C103d .40 29956 .30 292219 .25 2N2907A .30 2N3731 2.75 294400 .20 C106b1 .50 

C1o6di .75 

SILICON UNIJUNCTIONS INTEGRATED CIRC. 0 1 RECTIFIERS 

292646 
2N2647 
296027 
2N6028 
D5E37 
2N2160 
2N4870 

.50 

.60 
.55 
.70 
.25 
.65 
.50 

2N4871 
2N4891 
2N4892 
2N4893 
2N4894 
MU10 

.50 

.50 

.50 
.50 
.50 
.40 

UA703C 
709C OP. AMP. 
7410 OP. AMP, 
7400 
TA7061P 
TA7205P 
UPC1001h2 
Ne555 

.40 

.25 

.15 
3.50 
8.00 
6.00 
1.25 

10 100 

194001 .60 5.00 
194002 .70 6.00 
1N4003 .80 7.00 
IN4004 .90 8.00 
194005 1.00 9.00 
I94006 1.10 10.00 
194007 1.20 11.00 

New -Tone Electronics - P.O. Box 1738 A 
Bloomfield, N.J. 07003 ' Phone: (201) 748-6171 

ALL PARTS GUARANTEED " 

748-6172 
748-6173 

N.J. residents add 5% sales tax. Minimum order 16.00. All orders 
add $1.00 postage. Dealers write or phone for discount prices. 



6: 'Digit.;LED Clock ' Kit- -12/24 -hr..- MOBILE LED CLOCK 
120R 24 -HOUR OPERATION 

$095 . OTY- 12 
eá. OR MORE 

KIT INCLUDES 
INSTRUCTIONS 
QUALITY COMPONENTS 
50 or60 Hz OPERATION 
12or24 HR OPERATION 

$1095 ó QTY. '$1195 QTY. 
ea.= 6-11 ea. 1-5 

6 -LED Readouts(FND-359 Red, corm cathode) 
1-M M5314 Clock Chip (24 pin) 

411 DIGITS! 13 Transistors LARGE . 3 -Switches 
6 -Capacitors ORDER KIT #850-4 
5 -Diodes AN INCREDIBLE VALUE! 9 -Resistors 
24 -Molex pins for IC socket 

"Kit #850-4 will furnish a complete set of clock 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 (etched & drilled fiberglass) $2.95 
Mini-Brite Red LED's (for colon in clock display) pkg. of 5 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. 
I,Sit#850-4 will fit Plexilas Cabinet II. 

6 Digit -LED Clock -Calendar -Alarm Kit 
This is a complete, top of the line, Kit tor the person that wants the 
best. Some of the many features and options are: 12/24 time, 
28-30-31 day calendar, alternates time (8 sec) and date (2 sec) or can 
display time only and date on demand, 24 hr alarm - 10 minute 
snooze, alarm set indicator, 50/60 HZ. line operation or use with Xtal 
time base (#TB -1), built in OSC for battery back-up / AC failure, Aux. 
timer, CHOICE OF DIGITS. 

Kit #7001B 6 - .4" Digits $39.95 
Kit #7001C 4 - .6" Digits & 2-." [Seconds] $42.95 
Kit #7001X 6 - .6" Digits $45.95 

Kits are complete (less cabinet) including PC boards, power supply, 
IC socket, 9 switches. 16 transistors and all parts required for above 
features and options fAll #7001 Kits Will Fit Cabinet 11 

PRINTED CIRCUIT BOARDS for CT -7001 Kits sold 
separately with assembly info. PC Boards are drilled 
Fiberglass, solder plated and screened with component 
layout. Specify for # 7001B or # 7001C (Set of 2) 57.95_ 

JUMBO DIGIT CLOCK KIT 
A complete Kit (less Cabinet) featuring: six .5" digits, 
MM5314 IC, 12/24 Hr. time, 50/60 HZ., Plug -Transformer, 
Line Cord, Switches, and all Parts. 
(Ideal Fit in Cabinet Ili 
Kit 115314.5 

9992 2P38. 

JUMBO DIGIT CONVERSION KIT 
Convert small digit LED clock to large .5" dlsplays.Klt I 
includes 6-.5" LED's,Mulllplex PC Board 8 easy hook-up Info. I 

611 11 J D-1 CC F or com mon Cathode 
KIIlJD-1CA For common Anode 

SEE THE WORKS Clock K11 

Clear Plexiglas Stand 

.6Big .4" digits 
12 or 24 hr. lime 
.3 set switches(back) 
Plug transformer 
ell parts Included 
Plexiglas is 
Pre-cut 8 drilled 
Size: 6"H,41/2"W,3"D 

A SUPER LOOKING 
CLOCK! 

Kit #850-4 CP 

1 

9511 ea, 101$8.50 
1001579.00 

SET OF6 FND-359 
WITH MULTIPLEX 

- PC BOARD 56.95 .-il' ,..E -6".1'..L_ 

*23 2/'45. y,, $1.95 ea. 

'9U. 2/99. 
Fairchild Super Digit 

FND-359 

(t 7-SEG LED 

.4" Chu. Nt. 
7 telmenl LED 
RED Con, Call,. 

Direct l' 
replacement for 

POVVlar FND-70. 

3/$5.00 
loo PIV , Will enable Digital Clock or 

rate 
COMMON CATHODE 

TELEKEYBOAPHONE ORMAi 
fromk12VDC.-Cal. l Uses MMts 

to 
5369 KEYBOARD 

COLOR HT. DECPT. PR.EA BYChomerlcs and 3.58MHZ. XTAL. Req. 
FND-359 RED .4" RHDP $ .95 2-1/ 4"x3" , 

5-15VDC/2.5 MA. 1"x2" PC 

FND-503 RED .5" RHDP $1.35 , Board. Easy 3 wire hookup 
DL -750 RED .6" LHDP $1.95 
XAN-654 GREEN .6" NDP $ 1.95 

' XAN-664 RED .6" NDP $ 1.95 

COMMON ANODE 
DL -747 RED .6" LHDP 
MAN -72 RED .3" LHDP 
XAN-81 YELLOW .3" RHDP 
XAN-351 GREEN .3" RHDP 
XAN-361 REO .3" RHDP 
XAN-362 RED .3" LHDP 
XAN-662 RED .6" NDP 
XAN-692 RED .6" NDP 

SCHOTTKY 
TTL 

74500 5 .35 
74501 
74504 
74505 
74509 
74510 
7a S20 
74522 
74540 
74550 
74551 
74560 
74564 

74574 
74575 
74578 
74SB6 
745107 
745112 
745113 
745114 

.40 

.56 

.60 
56 
.40 

.50 

.45 
45 
.45 
56 

.135 

.56 

.85 
1.75 
1.50 

.95 

.95 

.95 
1.40 
.95 

745133 .75 
745134 .75 
745138 1.75 
745139 1.50 
745151 1.95 
745153 1.95 
745156 1.95 
745156 1.95 
745157 I.BO 
745150 2.50 
745174 2.50 
745175 2.50 
745181 2.95 
745182 1.95 
745251 2.75 

DTL 
930 1.09 
932 09 
937 .09 

LED DRIVERS 
7447 8 .95 
7448 .95 
75491 .66 
75492 .8E 

VOLTAGE 
REGULATORS 

LM309H TO.S 5 .95 
LM309K TO.3 125 

7895 TAB .96 
7812 TAB 1.25 
7815 TO -3 1.25 
7815 TAB 1.25 
7BL 15 TO -5 .75 
LN13407.18 TAB 1.75 
LM340T-74 TAB 1.75 
7824 70.3 1.25 
723 DIP .75 
723 70.5 75 

DIGITAL 
CLOCK 

MM 5312 
MM 5314 
MM 5375 AB 
CT 1001 
CT -7002 
503130 
MM 5369 

IC's 

12 VOLT AC or DC POWERED FOR 

OR MOBILE OPERATION. 
SIX LARGE .4" DIGITS! 

KIT OR 
ASSEMBLED 

ACCURATE TIME 
WITH ADJUSTABLE 
x7AL TIME BASE 

Approx. Size: 
13/4"Hx4"Wx4'/2"D 

FIXED 

MODEL 
2001 

BATTERY BACK UP 
FOR POWER FAILURE 
OR TRANSPORTING 
FROM NOOSE TO CAR ETC 

6 JUMBO 4" RED LED'S BEHIND RED FILTER LENS WITH CHROME RIM. 

SET TIME FROM FRONT VIA HIDDEN SWITCHES 12/24 -Hr. TIME FORMAT 
STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMP. PLASTIC 
BRIDGE POWER INPUT CIRCUITRY - TWO WIRE NO POLARITY HOOK-UP 

OPTIONAL CONNECTION TO BLANK DISPLAY IUe When Key OH In Car. Etc.I 
TOP QUALITY PC BOARDS b COMPONENTS EXCELLENT INSTRUCTIONS 
MOUNTING BRACKET INCLUDED 

PiT 02001 
COMPLETE KIT 24396 $27?? Rtt5 

vA5t $26D 
11.415 9V B.t'l AC-1 
ASSEMBLED UNITS WIRED b TESTED é(n99 3 OR 7 A.umbled U",,, 
ORDER #2001 WT «LESS 9V BATTERY' TVV E6 MORE / 96 Ma, Be M,.M W4h 
w xlt , Fx ,a ox or A Sot rei , eo Cttxw'S1 K,Is lo, Or, Port. 

CPU -"p. $19.95 ea. 050 n5 MEMORY 
U . ,,.Fairchild 1K Ram 

(1 NS808OAD low, low, low power. 
11Ii. Micro Processor Chi 2102L1PC 51.95ea. 

40 Pin socket 
Prime National LSI 25-99 $1.75 ea. 

100-199 $1.60 ea. 
$.50 with each 8080A! 200 or more $1.45 ea. 

JUMBO RED LED's 12/$1.00 50/$3.95 

5 4.95 
3.95 
395 
795 

13.96 
3.95 
2.50 I 

XTAL 
3.579545 MHZ. 5 1.95 

60 HZ. 
XTAL TIME BASE KI1 

PRESCALE 

IIC90DC 51595 
95H90 9.95 

DIODES 
IN 4072 IA, too Ply 12/51 00 
IN 4005 1A, 600 PIV 11/$1.00 
IN 4007 IA, 1000 NV 10/51 00 
RECTIFIER 2.SA.1000PIV 4/61.00 

16914 SIL. SIGNAL 20/51.00 
IN 4148 11N91 4 Ennis, 120/51.00 
DYAC 28V. 4181.00 

PLUG TRANSFORMERS 
I2VAC al 150 MA 5750 
I2VAC J, 500 MA 3.50 
7 VAC Al 1.75VA 2.50 

LINEAR 
556 TIMER 2/11.00 
566 DUAL TIMER .95 
565 PLL 95 
566 FUNCTION GEN. 1.75 
567 TONE DECODER 1.75 

IC SOCKETS 
PINS 1.24 25 100 

8 5 .25 1.22 520 
to 25 .22 20 
16 .28 25 23 
18 .31 .28 .26 
24 .50 .45 .40 
28 .60 .55 .50 
a0 .75 70 .65 

COMPUTER 
8080A C'U 
1707 E Prom 
5703 E P,nm 
2102LIPC I C Ram 

19.95 
8.95 
8.95 
T.95 

EXAR 
KR 2556 1 1.75 
xR 2567 5 1.96 

TRANSISTORS 
262222 
262554 
262712 
263415 
2N3704 
264400 
264125 
264249 
264437 
266027 
2N5457 

TO.18 
TO 5 
TO -98 
TO -92 
TO -92 
TO -92 
TO -92 
TO -92 
TO -97 
PUT 
N J -Fee 

5/St 00 
2/S1 00 
5/SI 00 
5/SI 00 
5/S1 00 
5/S1 00 
5/S1 00 
5/S1 0,1 
5/St OIl 
2/S1 no 
2/S1 (1(1 

SWITCHES 
ROCKER SPOT 6/51. 
MINI SLIDE SPDT 5/51. 
REG SLIDE DPDT 6/81 
PUSH BUTTON N.0 3151 

MINI TOGGLE SPDT 5130 
MINI TOGGLE DPDT 1.50 

TRANSISTOR SOCKET 
TO -5/18 GOLD PINS 

5/51.00 

NYLON WIRE TIES 
B" TIE -WRAP 100/11.95 
a' TIE -WRAP 100 51.75 

MOLEX PINS 
REEL OF 1000 1 8.50 
STRIP 0E100 1.75 

MISC. PRIME IC's 
FAIRCHILD 9326 1741611 5 .95 
75234 DUAL CORE SENSE AMP 1.50 
MM502H TO 5SHIFT REG .95 

PLEXIGLAS CABINETS 
Black, White or Clear Cover 

Great for CiucKS 
or any LED Digital CABINET 

ro ect Clear -Red 
Chassis serves as 

5/32 Accuracy: +- 2 PPM Bezel to increase 0 limn / 51/2" D thick #TB -1 [adjustable] contrast of dicital 

OP AMPS 
3/11.00 

301 TO -5 
709 DIP 
709 TO 5 
741 DIP 
741 M -DIP 
741 TO -5 
747 DIP 
748 DIP 

DISCRETE 

LED's 
JUMBO RED 

12/11.50 
50/53.95 

100/$7.50 

PC TRIM 
POTS 

25K 6/51.00 
4.7K 6/51.00 

SPECTROL 
10K 10TURN 

ºx 
4/53.00 

P 
j 3" H, 6'/4" W, 

$4.95 Complete kit $4.95 ea displays. / CABINET II 
51.951 6/$28. Wired & Cal. $9.95 ea $6.50 ea. 2/=12 ANY SIZE/ 2'/2" H, 5" W, 4'11 D B COLOR 
$1.75 Visit Our Store 1J xU x1/8 RED OR GREY 
S1.5ó at 823 S. 21st. Avenue, Hollywood, F . PLEXIGLAS FOR DIGITAL BEZELS 

I[ 

á0PTOELECTR CSAC. ' H n51.95 

51.95 
Wudan1W1 a dling Form McAoenaive MOLEX '5.51:¡. - 

Sock eta PINS BOX 219 HOLLYWOOD. FLA. 33022 (305) 921-2056 Fla. Res. Phase Add 41% 

100 for 51.25 ' _ -R11 Sales Tax, 
Reel of 1000. 58.50 - WE PAY ALI SHIPPING I Ñ L I J16 l [16í AL 1727!- b.illc'. 75 aa s'all a 

51.25 - 

950 ea. 4/$3 
ORDER .BY' PHONE-OR,.NÍAIL' 

. COD ORDERS -WELCOME 
($1.00 CHO:) 
Orders Under $15 Add $1.00 

CIRCLE 40 ON FREE INFORMATION CARD 105 



 

®59 0 = 

BOX 2355. O 
BILL 

KBDOAND EA RPOROT. CA 94614 : **** * ************* ************* **: 

The lettolcun' ale ltd qty, subject to ptios sate: 
******************************* 

Miniature t Caps : 
11/ 5/$2, any one value. Choose 

from (in p777 2-8, 2.5-11, 
- 5.8 - 18, 7 - 25, and 9 - 35. 

111 

ALSO AVAILBLE: 10 ASSORTED 
TRIMMER CAPS FOR $2. SORRY, 
NO CHOICE OF VALUES. 

*********** ** ****,************* 

:TERM. 1wn6 3o/s 2: 
VEA, that's 30/$2. Th.ia is an aaeotanen.t e6 6 

and 7 Lug typed legates tug gaoundedl. No choice 

oil types, but at thai. piece who caned ~ay? .1********************************4 

01011 Clock Display $4.95!!: 
BUY 3/512.50 AND SAVE. DON'T CONFUSE THIS WITH 
.5" TYPES OFFERED BY OTHERS; THESE DIGITS ARE 

BIG! AM/PM INDICATOR, COLON, AND 31 DIGITS IN 
A CLEAR RED PLASTIC ENCLOSURE. COMMON CATHODE. *********************************I 

: POWER " 

°.ol'_1i'IIIMER-: 
$22.50 I postage for 6 lbs) brings you a hefty 
transformer. 117 VAC primary, I6V ! I2A R)6 se- 

condary. Custom made to our specifications for 
high power applications. Order part EG111. 

ID 

Hi flexibility, top quality stranded wire with 
insulation that doesn't melt under normal heat. BP 

Sorry, no choice of color 250 ft./$2.95 

TERMS: Add 50c orders under $10; over $10 add 5$. 

No COD. Cal res add tax. Mastercharge' and Bank- 
Americard' orders: call 415-562-0636. 24 hours. 
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TEFLON HOOKUP WIRE 

4/ 

Li i 

h: 

ALL AN ASR 33 is AND MOREIt 
OLIVETTI 318 TELETYPEWRITER 
BUILT-IN PAPER TAPE I/O 
KEYBOARD PLUS 10 KEY PAD 

HEAVY DUTY BUT QUIET $950 
NATIONAL SERVICE SHIPPIN 

A REAL COMPUTER VIDEO - IDEAL FOR 

ALPHANUMERIC WORK 
1 VOLT P TO P INPUT 
ANTIGLARE SCREEN 
GREEN PHOSPHOR 
12" DIAGONAL SCREEN 

$150 .525 SHIPPING 
KITS: ADM -3, KIM -I, NSC SC/nP, InSAI BOBO, SIITPC TERM, Mc 
INTERCEPT JR SPOKE M-16y TAMIL CASSETTE INTERFACE. ---------------------- TO OAD[R: 1. FNCLOTE CNFCR i0A FIAI PRICF PIUi SNIPPING 

(IN SASS, ADD St SALES TAB) 
2. CLEARLY IDENTIFY SNIPPING ADDRESS. 
3. DESCRIBE ITEM BY MODEL F 

1 DAY SHIPMENT IF BANK CHECK OR nONEY ORDER 

COMPUTER WRITE FOR OUR CATALOG 

WAREHOUSE DEPT R,PO BOO 68, KENMORE STA. 

STORE BOSTON, MA 02215 671/261-2701 

COMPUTER keyboards with encoder alpha 
memories $25.00 ea. CB regulated power supply 
converters 115V to 12VDC 4 amps $19.95 ea. 
115V fans 4t1/16'sq. x 11/2' deep $6.00 ea. 
Speakers 6" x 9" or 8" coax 20 oz. $12.95 or 10 
oz. $10.95 ea. Also capacitors, resistors, 
switches, and transistors such as 2N3405 for 
30C ea. Many other Items, 506 for catalog, COD 
plus postage accepted or COD phone orders 
plus postage. CENTRAL ELECTRONICS, 809 
Court St., Utica, NY 13502. Phone a/c 315-735- 
6474. 

PICTURE TUBE MACHINE 

Gbuy 
.nd an NEW and 

SM, CIIT reb dldlux ma. 
CO 511.1. VT K TIC AIN. 

INC. Huy u It h CONFIHENCE: 
Irma the ORIGINAL sibIalt. 

For Complete details 
send name. address. zip 
code to 
LAKESIDE INDUSTRIES 
3520 * Puneron A... 

Cti Phone: 
lit 606.E 

312.112.33n9 

COLOR video tape recorder $250.00, TV 
camera $150.00, videotapes $4.00, Cartrivision 
accessories. D. E. TRIMBLE, 5835 Herma, San 
Jose, CA 95123 

SMALL picture tube rebuilding plant. Excellent 
condition. MYRLE BOCKES, 307 North 6th, 
Hannibal, MO 63401 

POWERFUL, adjustable, regulated, three -output 
power supply and 900 easily removable parts in 
complete Cartrivlsion television recorder elec- 
tronic assembly with documentation. Perfect for 
microprocessor, IC, transistor, television, CB 
radio applications. $21.45. Free brochure. 
MADISON ELECTRONICS, INCORPORATED, 
369, D101, Madison, AL 35758. Satisfaction 
guaranteed. 

PRINTEDLCIRCUIT 
Positive Acting Photo Resist; Carbide 
bits; Bubble etchers; Artwork; Epoxy 

Glass Boards: 
I Send stamp' & address label for flyer 

TRUMBULL 
833 Balra Dr., El Cerrito, CA 94530 . 

SAVE up to $600.00 on giant screen TV, video 
players, etc., NPC, Box 321, Maple Shade, NJ 
08052 

MAKE professional quality PC boards with silk- 
screen techniques. Complete step by step infor- 
mation, $4.95 postpaid. TERRATRONIC RE- 
SEARCH, Box 513, Quincy, IL 62301 

N 
6iSiMKn`\ 
Nf I~ HITS. ' /r THEXY, s,_ 

F 
associates ¡7 AnoA r4E o 
M.i7U C205111 r1lQC:' STM 

c'.11oe rvá.GfetElNw,¡EePE, 
G]A7 ,i///I (t Cab T EgY 

/I 1T17 

1>1\ 

C 

Address 

! City/State/Zip 

Send to: PMS Publishing, Dept. L, 12625 Lido' 
Way, Saratoga, CA 95070 L _ __ - .K_ OM - _ 

CI CO 

D 

The toed 
Rndr,,lougis 

A!r5' 

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, .Ps, 
ICs, assortments, assemblies, discounted 
items, test equipment, peripherals, etc. 

Dealer Inquiries Invited ti_ ow ~ - -MI ' 
Limited first run - Order Today 

O I enclose $5.95 plus 556 postage and 
handling. Californians add 396 sales tax. 15 day 
refund guarantee. 

Name 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

NEWFROM CONCORD 

THE FIRST FULL FEATURE 

LSI DMM KIT 
INTRODUCTORY PRICE: 

I 
LJ 

I_I 
I_1 

IÍ 
IJ 

Oo 

O CONCORD LW II IT. 

Reg. Suggested Retal: $149.00 

AUTO RANGING 
AUTO POLARITY 
AUTO ZERO 
3 Large Digits (1/2") 
Rechargable 

MEASUREMENT RANGES: 
Voltage: (AC & DC) 1 MV- 1000V 
Current: (AC & DC) 10//A - 1 A 

RESISTANCE: 1 0 -10 M0 
Basic D.C. Accuracy, better than 
0.1% ± 1 Digit 
Power: 4 AA batteries (Recharg- 
able batteries optional) 

Mail Check, 

Money Order 
or Charge Card 
information 

Concord EW II @ 77.77 

Rechargable power pack @6 00 

AC charger @4 95 

_Enclosure @ 12 95 

Test Leads Kit @2 95 

to: Shunt kit for 3 current ranges @4 75 

Electronics Warerouse Inc. 
1603 Aviation Blvd. 
Redondo Beach, Ca- 90278 

' (213)376-8005 

Cal Res. add 6% tax 

Ship, Hndl. & Ins 3.75 

TOTAL: 
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TV Games 

Direst /^ ' 
Sales 0,119` 

$ 385° 
--I 

USES 6 C SIZE BATTERIES (Not Included, 

JUST SIMPLY HOOK THE OUTPUT LEAD OF THE 
UNIT TO THE ANTENNA INPUT OF YOUR TV SET 
AND YOU'RE READY TO PLAY! 

PRATURESt 
4 Games -Tennis. Hockey, Racquet Handball and Single 
Handball. 
Adjustable bat sise. ' 3 different beeps: 
Automatic or manual serve. Ball against bat -high 
200 or 400 ball angles. beep 
Pair of extension control units op- Ball against boan. 
tional 13.00 each/ dry.low beep 
Auto counter display on the screen. Ball out of play -2 low 

beeps. 

COMPLETE ALARM CLOCK 
'4 Digits 0.5 LED with brightness control 

12 Hour display with AM/PM indication 
'True 24 hour alarm with repeatable snooze 
'Power failure indication for power interrupt 

MODEL EC 400 

(Not A Kit) 
Only $224110: 

ON SASE $17.50eo. 

LI 

ELECTRONIC 
SWITCH KIT 
CONDENSER TYPE 

Touch on Touch Off 
use 7473 I.C. 
and 12V relay 

$5.50 each 

TIMER KIT 
per' Time Controlled from 1100sec. 

..7- J:. Ideal to be used as time 
delay unit for burglar 

..1191)...4'. . alarm, photo service, 
, and other purposes. 

Max. loading 110V, 
2 AMP. Supply voltage 
12-18V D.C. 

ELECTRONIC IC TIMER $11.50 each 

l WITH A NEW CASE!! 
1 Features: 12/24 Hour Display 

50/60 HZ Input 6 Digits Readout 
Kit Includes: Grey Color Plastic Case 
MM5314 Clock Chip PC Boards and Trans 
former, 6 Green Color 0.3" Tube Readouts, 
All other transistor Drivers and other Com- 

ponent'. Special Only 519.95 eo. 

FM WIRELESS MIC KIT 
transmit range up to 500 ft 

Easy to assemble 

$4.50 each 

Sub -Mini Size 3e '.I 

Condenser Microphone 
$2.50 each 

POLICE ALARM UNIT 

Electronic Police Siren Kit 
Ideal for use as an 

alarm unit. 
High output up to 5 `paV_ watt at 12V DC supply. yr Can be used with horn - 
type speaker. 

$14.00 EACH 

COLOR ORGAN KIT 
Music on Light 

in Colour ! 

1-1 

51C-520 MINI Music 
COLOR UNIT 

Operates in low volt- 
age 19V -24V DC). Can 
control up to 100 low 
voltage light bulbs. 
Light bulbs change col- 
ors to the tones of mus- 
ic. Connect to the 
speaker output of the 
amplifier. 

$10.50 PER KIT 

MODEL OC 
ALARM CLOCK 

only *19.50 

Kit Includes: TI Alarm clock chip, LD8132 
0.5" Green readouts, PC boars with all elec- 
tronic parts, speakers, transformer and 
specially designed case. 

G 1-A Y 3-8500-1 
(28 pin Dip) 

6 Game, TV Game Chip 
With Data 

Tennis, Squash, hockey, 
practice and two -shoot- 
ing. 

Special Only $11.00 

SW AUDIO AMP KIT 
USE 2 LM380 

with Volume Control 
POWER SUPPLY 6VDC 

only MOO ea. 

TV GAME 
MODULATOR UNIT 

FCC Approved 
For channel 3 and 4 

ONLY 

S4.50 

COMPUTER KEYBOARDS 

41.11,--"Z 

;; ., 
.E- Rf i{TYI 

1U 

T 
T, o .A ,r nB 

YYY 0 S.a 1., tT, 
.9r r ` -- 

Standard Teletype Keyboards with gold 
plated contact switches. All switches are in- 
dependent and allow you to connect into any 
form of output. 63 Keys - 19.50 

60 Keys - 14.50 

NAT ONAL MM 5369 17. 
STAGE PROGRAMMABLE 
OSC DIVIDER generate A 
60 He reference Frequency 
weal a 3.58 n1HZ Color TV 
X'TAL m Min, DIP Package 

ONLY 52.25 each 

{i ) 

IaSR. sir. 33 00 aeon 
MW, 100M4, 4305.01 

Sm.d Sli. $1.50 E on 
143Mw, IooMAOOMvI 

Don't move ! 

1121 
RC -102 

LIGHT CONTROL 
SWITCH KIT 

Can control TV, radio, 
lights or can be used 
with the Police Siren 
K it to form a burg- 
lar alarm system. 

$4.50 EACH 

NI -CD RECHARGEABLE 
BATTERIES 

AA SIZE, I 2V 5125 each 

C SIZE. 1 2V 51 50 each 
F SIZE. I 2V 52 50 each 

ALL GUARANTEED 
GOOD 

19 KEY HEXADECIMAL 
KEYBOARD 

STANDARD SIZE 
KEY TOPS 

WITH 

UNENCODED 
SPST KEYS 

ONLY $9.95 EACH 

»SAE DIP SWITCHES Mew 

eat No 1 004 692 411SPS t SW 
1008 692 exSPSi SW 

i, 

4 Tuggle SPST Switches on Men. DIP 
IB e,nsl Only S 150 ea 

8 To9P., SPST Switches one Ole 
116 oinsl Only 52 60 ea 

51 ;i - 

POWER SUPPLY KIT 
0-35V D.C. REGULATED 

Uses UA723 and 
ZN3055 Power TR out- 
put can be adjusted 

En ', from 0-35V, 2 AMP. 
Complete with PC 
board and all electron - 

035 POWER SUPPLY is parts. $9.50 each 

SOUND CONTROL SWITCH KIT 

RC ga 

Now you can turn 
your lights, radio, or 
even TV on with 
sound. Sensitivity can 
be adjusted. Operating 
voltage from 9-18V DC. 
It is a lot of fun to 
build one. 

$5.50 each 

0.7" Led Clock q Digits Alarm Clock 
Module LT701E, 60 Hz 

12 hr. display. 
LT701G, 60 Hz 
24 hr. display. 

Power Supply 12V AC 
Ideal for panel clock, desk 
clock, or auto clock with 
our time base kit. 

CLOCK KIT 
- 71 MOST POPULAR 

12'36 _ - J MM5314 KIT 

AUTO ALARM KIT 
The Cr,mel,ghter AutC 
Alarmcont ,s an electronic, 

on ,oued auto ro 

moa 

system, nor ally 
mounted within the glove 
boo el an automdsae 

TWO minutes alter turning oft Inc 
n,. ala, automatically urns ,sell 

When the auto s . entered, the ho n w,l 
sound alter a 1045 second entry delay The 
automobile own. by inserting the ignition 
hey ill a 1,0410' t the alarm Once activated 
the alarm will sound for two nutes helots 
aulOulalically /toning oft The alarm then re 

end n ready to wain protect the vehicle 
horn orn unwanted entry 

FEATURES Simple installation 5 wires. 
Automaucally turns o when au t0 ,s parked, 
Adjustable entry time, Eatended flit lime to 
allow Ice on rushed chit from vehicle. Sumer 
out applications include protection of boats. 
campers. trailers, motorcycles. bucks. Cannot 
be deactivated by "not wiring" an auto. Can 
not he turned oil without ,gn,bOn key. Neg- 
ative younl only 

ONLY 510 00 per kit Completed Und 516.00 

1 

OUARTZ CRYSTALS 
1MHZ Colo, Cr /Pals 54 25 ea 
358 MH?f. Calm TV 

Crystal. S1 25 ea 
Use with Nation MP, 5369 to make 

a Iw,l,cl time base for clock 

SUBMINIATURES TOGGLE 
/ J SWITCHES 

sror onotl sl Jo.. 
DPDT On'dH S1 SO -. _ 3PDT OeiON $175... 

Mini Size Recs.i ropa 
Also avail.ei. at the Sm Price 

150UA METER r IT2 

only 

S1.50 ea. 

OUAD VOLUME CONTROL 
/On S" co 

a 1006 V ollme cot en one 
sand. wary esdlanC oO 

to the .ogle e .tsock 
east. t for ., 

mom entroi 
or 000.1 r. 

lardy 5*.*O c 

Knob foe Joystick 504 ea. 

EECO BCD THUMBWHEEL 

''..515611i- 

SWITCHES 
- 8 positions 51 25 ea 

* 10 positions 52 15 ea 
1111 ,eat, 11 positions 52 50 ea 

PUSH-BUTTON SWITCH 
RED COLOR N,OPEN 

4/11.00 
BLACK COLOR N/CLOSE 

2151.00 
Le Oct OTT. AVAILABLE 

SOLID STATE ELECTRONIC BUZZER 
Mini Sire 1".3,4".3,4" 

Supply voltage 1 51/ 12V 
Ideal tar Alarm 
To. Idd,u ter 

$1.58 wen or 0152.50 

MINIMUM ORDER 510.00. C.lifornia residents add 6% sales t... 
All order. add 10% postage for out 01 Ruts. ov.rmed C0untri.. add 15% of total Order for Postage. 

SEND CHECK OR MONEY ORDER TO: 

zw. FORMULA INTERNATIONAL INC. $4 12603 CRENSHAW BOULEVARD HAWTHORNE. CALIFORNIA 90250 
Fo, more in rotmerron aleare ca// 1213/ 67¢5162 

STORE HOURS I0.7 Monday Saturday BANXAIIENCAIII 0 
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 SOLAR CELLS Energy source of the future 

Miniature DC Motor Runs Off Solar Cells 

Use In Science Fairs) / /`,}r 

Solar cell 
Solar cell 
Solar cell 
Solar cell 
If you buy 
If you buy 

siox. 

large: 430 mv, 500ma.Dia. .2.25 STOCK NO, R1001 $8.95 
small:430 mv, 130ma..788 sq. STOCK NO. R5456 $2.50 
motor large, 1.80 198 13/4 dia. STOCK NO.R5456 $3.95 
motor sma11,1.651g x 1" dia. STOCK NO. R5457 $2 50 

the large cell & motor together $12.00 
the small cell & motor together $4.50 

.' ..- 
247 'yu 

u¡'+t ^ 11 PROGRAMMABLE ; COUNTER 
A brand NEW, working 2 

- 
logic will 
board contains 
transistors, 
STOCK 

t .C:1; digit programmable counter 

a - i 111 a with 2 Nixie tube readouts. x 1 r ..; Set desired count with 10 
"s. .- position switches, and the 

count up, giving an output at the preset number. The 
2 7490 counters, 2 74141 decoders, a PUT, and many 

caps, etc. With schematic. Many uses. 4'4" x 10th', 1 lb. 

NO. R6275 $7.95 each, 2/15.00 

-- 4.000 Mhz. & 5.000 Mhz CRYSTALS 

1 

NO.S1000 4.0 Mhz CRYSTAL Either type 
1 NO.S1008 5.0 Mhz CRYSTAL 3.95 ea. 2/7.00 

This month only. Free crystal socket with each crystal 

Transformer -17 V.@7A 32 or 64 V.@4 A., 380 V. @ 400 ma. 
STOCK NO.R9905 11 Ib. $11.95 ea. 2/22.00 

Send for our 
welcome: (617) 
be refunded. 
ALL numbers 

latest 

BANKAMERICARD 
needed 

DELTA 

free 
388-4705. 

catalog. 

for processing. 

Include 

ELECTRONICS9CO. 

Minimum 
sufficient 

& 

order $5, 
postage; 

MASTERCHARGE 
Minimum charge 

phone orders 
excess will 

welcome, 
$15. 
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AUTO BURGLAR ALARM 

gk S12.75 
< Easy Installation 

AM Headphone 

r with case Radio 

lI 
S17.25 1 

41 

4 Digit Alarm Clock Kit I.C.S. 
Using FSC 8000 jumbo dis- MM5375 AA or AB 
play. Kit includes IC, P.C. 6 Digit Alarm Clock Chip 
board, transformer and all $3.00 each 
necessary components with 2107-55.95 2102-51.75 
detailed instructions. 

SPECIAL ONLY S19.50 UA741 Mini Dip . .22 each 
10 for $2.00 

4or6 Digit Alarm Clock 
0.5" FND500 Display. Kit LED's Fairchild 0.188" 

.20 ea., 6/1.00, 100/513.00 
Kit includes all necessary parts 
with detailed Instructions. TRANSFORMERS 

4 Digits $12.50 28V C.T. 0.6A S1.75 
6 Digits 514.50 

MOTOROLA RECTIFIERS MINIATURE 

MOA962.2 SLIDE SWITCH 
100V 12A Bridge , $2.00 ea. DPDT - .20 each 
IN1202A - Used 1,75/10 pcs. 
200V 12A 50.65 ea. 

EXTENSION SPEAKERS 3 Watt 

For CB or CAR RADIO * 4W, Type 

3Watt56.00 
4W or 

SW J 
SW Z % 4 Watt $8.00 5 Watt 

Mm. Order 55.00 - Orders under $ 70.00 add S I.50 handang 
CALIF. RESIDENTS ADD 6% SALES TAX 

Pl.a 14 51.00 for postage .n..de Cold , 52.00 for 
Out co Srare. Overseas add 10% of pine,. 

STORE HOURS Mon Set . 10 7. Sun 10 3 

2669 

PHONE 714/821-0234 

ELECTRONIC SUPPLIES 
W. LINCOLN AVE., ANAHEIM, CA. 92801 
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2708 -PROM .. 555.00 
2522 STATIC SHIFT RE6 $1.95 
2518 -HEX 32 BIT SR 53.50 
2102.1 1024 BT RAM $1.80 
5280 4K DYNAMIC RAM .. . 510.50 
5202A UV PROM $10.50 
MM5203 UV PROM...... $10.50 
17024 UV PROM ...... 510.75 
52044K PROM ...... $18.95 
MINIATURE MULTI -TURN TRIM POTS 
100, 500 2K. 10K, 1006. 2110K, I Meg. 
5.75 each . . . 3/57.00 
MULTI TURN TRIM POTS Similar to Bourns 
3010 style 3/16-x5/8".1 1/4". 50, 100, 
1K,10K, 50K ohms 

LI 14TWCWATED SCR's 
70.18,200V IA. . . . . . .. S 1.75 

TRANSISTOR SPECIALS 
253585 NPN S. TO 66 5 .95 
753772 NPN S. TO 3 $ 1.60 
2N456A PNP GE . . . S .75 
254908 PNP S. 50.3 . . S 1.00 
2N6056 NPN S. TO.3 Darhngton $ 1.70 
2N5086 PNP S.10.92 4/5 1.00 
254898 PNP TO 66 S .60 
25404 PNP GE TO -5 . . . . 5/$ 1.00 
2N3919 NPN S. TO -3 RF 5 1.50 
MPSA 13 NPN S. 7092 3/S 1.00 
2N3767 NPN S. TO -66 . . . . . 

252272 NPN S. TO.18 . . . . 

253055 NPN S. TO -3 
753904 NPN S. TO 92 . . . 

253906 PNP S. TO -92 . . 

2N5296 NPN Si TO -270 
256109 PNP Sr TO -220 
253638 PNP Si TO 5 5/S 1 00 
25651 7 NPN T092 S. . 3/5 1 On 

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 40t9- 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 

.5/5 1 D 
S .80 

.5/S 1.00 

.5/5 1.00 
S .50 
S .55 

108 

MCA 81 OPTICAL LIMIT SWITCH. 51.50 

LED READOUTS 
END 500-.5" C.C. 01.75 
HP 7740..3" C C 51.40 
MAN -7-.3" C.A. SI 25 
NS 33.3 dig. array S1 35 
DI. 747 ...... . . .... 52.50 

PRINTED CIRCUIT BOARD 
4 1 T'.6 1/7 SINGLE SIDED EPDXY 
BOARD 1/16" thick. unetched 
350 'o 5/52.20 

7 WA1`Y LD-65 LASER DIODE IR áb.95' 
2N 3820 P FET .... .. 5 45 
2N 5457 N FET S .45 
TIS 43 UJT ..... .. 5 .35 
ER 900 TRIGGER DIODES . . 4/ 51.00 
2N 6028 PROG. UJT ... .. S .65 
8 PIN DIP SOCKETS $ .24 
14 PIN DIP SOCKETS .. $ .25 
16 PIN DIP SOCKETS ..... .. $ .28 
18 PIN DIP SOCKETS .. .. . S .30 
24 PIN DIP SOCKETS . S .40 
40 PIN DIP SOCKETS 5 .60 

VERIPAX PC BOARD 
This board n a 1/16" single sided pape, epoxy 
board. 49-,6%- DRILLED and ETCHED 
which will hold up to 21 single 14 pm IC's 
or B. 16 or LSI DIP IC's with busses for 
}waver supply connector. $4 00 
MV 5691 YELLOWGREEN 

BIPOLAR LED $1.25 
r FP 100 PHOTO TRANS S .50 

RED, YELLOW, GREEN OR 
AMBER LARGE LED's ... ea. 5 .20 

MOLEX PINS 100/SI 00 
1000/57.50 

10 WATT ZENE RS 39. 4.7. 56.8.2, 
18, 22, 100, 150 0, 200V a. 5.60 

I WATT ZENERS 4.7. 56. 10. 12, IS. 
18 OR 22V ea. S .25 

MC6860 MODEM CHIP 513.00 
Silicon Power Rectifiers 

PRV lA__ 3A 12A 50A 125A 
100 06__.t4 30 BO _370_ 
200 .07 20 .35 1.15_ 4.25 
400 .09 .25 .50 -1-40 6.50 
600 11 30 .70 1 80_ 8.50 
830 15 .35 .90 2 30 10.50 

1000 20 .45 1 10 2 75 12.50 

SILICON SOLAR CELLS 
2/.r diameter 

.4V at 500 ma. ... $4.00 ea:, 6/S22.50 
REGULATED MODULAR 

POWER SUPPLIES 
15 VDC AT 100ma 
115VAC INPUT . $27.95 

SVOC AT 1A. 115VAC INPUT . 524.95 
12 VDC AT 5 AMP $24.95 
15 41481159141 15'51 00 

,v 

Send 25e for our catalog lecturing rT 
Transistors and Recl,I.ns 

145 Hampshire St Cambridge. bass. 

Terms: FOB Cambridge Mass. 
ro 

1t 

Send Check or Money Order. 
Include Postal Minimum - , 

ODIN $5.00. COD'S $20.00 

TANTULUM'CAPACITORS 
22uF35555100 4 TUF 35V 4 S1.00 ' - 
47UI 35V 5'51 00 6 8UF 35V 3/St 00 
68UF 35V 5/St 00 22UF 35V S 40 
1UF 35V 5/SI 00 33UF 35V S 40 
2IUF 20V 5%51 00 TOUF 6V 5/SI 00 

3 3UF 35V 4151 00 1000F 35V 5 50 
1SOUF 15V $ .50 

M7001 ALARM CLOCK CHIP.... $5.75 

NATIONAL MOS DEVICES 
MM1402 1 75 MM5057- 2.25 

P 35 WIRE-- MM1403 1 75 MM5058- 275 WRAP WIRE MM1404- 1.75 "5°6°- 2 75 SINGLE MM5013- 250 MM506' - 250 STRAND , MM5016- 2.50 MM5555 4 75 
MM5017- 2 70 
MM5055- 2.25 
MM5056- 225 

MM5556- 4 75 
loo FT. 

MM5210- 1 95 51.40 

MM5260 175 

TTL IC SERIES 
7400- .15 7442- .52 74t26- .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 74t74- .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 Four SPST wretches 

m one ....RIP package. . 51.75 
CTS.2068 Eight SPST switches In a 16 

pin DIP package. . 01.95 

AY 5 1013 A3OK ser./par., par./se.., un.- 
verul UART. . . 56.95 

ALCU MINIATURE TOGGLE SWITCHES 
MTA 106 SPOT . . 51.20 
MTA 206 DPDT .. .. $1.70 

SOLID STATE SALES 
P.O. BOX 74D 
SOMERVILLE, MASS. 02143 TEL. (617)547.4005 

CIRCLE 68 ON FREE INFORMATION CARD 

Full Wave Bridges 
PRV 2A 6A 2$A 
200 75 1.25 2.Q0 
400 .95 1.50 3.00 
600 1 20 1.75 4.00 

SANKEN AUDIO POWER AMPS 
5. 1010 GIS WATTS S 7.95 
Si 1020G 20 WATTS ...... 515.95 
S1050 G 50 WATTS 527.95 
CCD 110 LINEAR 25681 BIT SELF 
SCANNING CHARGED COUPLED 
DEVICE $99 00 

CCD 201 100 s 100 CHARGE 
COUPLED DEVICE 5135.00 

LINEAR CIRCUITS 
LM307 Op Amp S .30 
LM309K5V 14 REGULATOR 5 .96 

723 - 40 40 V V REGULATOR 5 .50 
301/748.H. Per. Op. Amp $ .31 

3201 5.12.15. or 24V NEG REG 51.25 
709C Op. Amo. 5 .31 
7414 or 741C OP AMP, $ .31 
710 COMPARATOR S .35 
CA 3047 Hi Pet. Op. Amp... . 5 .95 
3407 5. 6. 8, 12, 15, 18. 24 V POS 

REG. TO -220 51,10 
101 OPER. AMP, HI PERFORM S 75 
LM 308 Opt, Amp., Low Powe. 5 .95 
747 - DUAL 741 S 65 
556 -DUAL TIMER 51.00 
537 - PRECISION OP. AMP 51 70 
LM 3900 - OUAD OP. AMP 5 .49 
LM 324- OUAD 741 $1.50 
560 - PHASE LOCK LOOP . S2.00 
561 - PHASE LOCK LOOP 52.00 
565 - PHASE LOCK LOOP ' 51.25 
566 FUNCTION GEN. 51.65 
567 - TONE DECODER SI.50 
LM 13105 FM STEREO DEMOD 52.75 
8038 IC VOLTAGE CONT. OSC. . 5390 
LM 370 - AGC SOUELCH AMP. . 51.15 
555 - 2Ps -2 HR. TIMER S .45 
553 OUAD TIMER $2.50 
FCD 810 OPTO -ISOLATOR .. . S .80 
1458 DUAL OP AMP. S .60 
LM 380 - 2W AUDIO AMP. 5 .95 
LM 377 - 2W Stereo Aud.o Amp. . $2.50 
LM 381 - STEREO PREAMP. . . 51.50 
LM 382 - DUAL AUDIO PREAMP 51.50 
LM 311 - HI PER. COMPARATOR s .90 
LM 319 - Dual Hi Spent Comp. .. $1 25 
LM 339 - OUAD COMPARATOR $1.50 

TRIACS SCR'S 
PRV_ to 10A 25A 1.5A _6A_354 
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 1100_ 1.20 2 20 
600 1.70 2.30 3.60 1.50 3.00 

WE SHIP OVER 95% ' 

OF OUR ORDERS THE . 
DAY WE RECEIVE THEM 



INTERNATIONAL ELECTRONICS UNLIMITED 
10% OFF WITH $25 ORDER 
15% OFF WITH $100 ORDER 

THESE DISCOUNTS APPLY 10 IOTAS 
OF ORDER - SPECIALS IN(IUDFD 

TT. 
7400 
7401 

7412 

7403 
7404 
7405 

74114 

7407 

7400 
7409 
7410 
7411 
7417 
7414 

7414 
7417 
7430 
7412 
7423 
7425 
7426 
7427 
7430 
7432 
7437 
74D 
7440 
7441 
7442 

7443 
7444 

7445 
7444 

7447 
7444 

7450 

LOW 
74100 
74102 

74103 
74154 
7404 
74100 
74110 
741)1 
74142 

.13 

.16 

.1S 

.15 

.16 

.19 

.24 

.b 

.11 

.19 

.16 

.25 

.43 

4.5 

.35 

.35 

.14 
.24 
.35 
a 
.34 
.29 
.20 
.23 
.25 
.25 
.15 
.59 
.59 
.73 
.73 
.73 
81 

.79 

.7, 
.17 

POWER 
.29 
.29 

.25 

.19 

.29 

.29 

.29 

.29 
1.39 

7451 
7453 
7454 

7460 
7444 

7465 
7470 

7472 

7473 
7474 

7475 
7476 

7413 
7405 
7446 

7409 

7490 
7491 

7492 
7493 

7494 
7495 

74% 
74100 
74105 
74107 
74121 
74122 
74123 
74125 
74174 
74132 
74,41 
74145 
74150 
74151 

74151 
74(55 
74(71 
74172 
74173 
74174 
74174 
7405 
74104 

.17 

.17 

.17 

.35 

.35 

.)1 

.)1 

.35 

.24 

.49 

.3t 

.44 
41 

2.25 
.43 
.75 
.41 

.41 

.70 

.79 

.79 

.9 
.44 

.n 

.35 

.3S 

.65 

.54 
s. 

.19 
1.04 

1.04 

.97 

.79 

.29 
.29 
.29 
.45 

.56 

.56 

.75 
1.09 
.6S 

LOW POWER SCHOTTKY 
711500 .I6 74(5)2 
741501 .34 74(540 
741504 .34 144541 
741501 .3/ 74(574 
741510 .34 741590 
711529 .11 741597 

HIGHSPEED 
74400 
74H01 
71404 
74404 
74410 
74H 11 

74410 
71421 

.25 

.75 

.25 

.25 

.35 

.25 
.25 

.35 

74H22 
74H 10 

740140 
74H50 
74452 
74H53 
74H55 
740140 

SCHOTTKY 
74540 39 71541 

74502 59 74510 
74503 .51 74510 
74504 .72 

11000 (NATIONAL/ 
0091 .41 1220 
4191 .11 1200 

11095 1.25 0284 
1111 .80 1520 
1123 1.43 0551 
/200 L31 8541 
1214 1.49 8410 

.31 

.45 
1.40 

.59 
1.50 
1.10 

.64 

.45 

.65 

1.49 

119 
1.49 

1.1b 

2.19 
.62 
.70 

0000I11GNSTICS) 
424) 5.79 1767 2.59 

0000 
9002 

901 

74153 
74,54 
74155 
74154 
74157 
74154 
74160 
74161 
74162 
74163 
74144 
74165 
74166 
74170 
74,73 
74174 

74175 

74174 
7417, 
74140 
74161 
74162 
74184 
74145 
74107 
74190 
74191 
74192 
7419) 
74194 

74195 
74914 
74197 
74194 

74199 
74700 

74190 
74191 

74191 
74195 

74190 
711164 
741165 

lA 
.97 

.97 

.99 

1.79 

1.23 

.97 

1.39 

1.19 . 
99 

1.25 

2.10 

1.49 

1.23 

.97 

.84 

.9t 
245 
.79 

1.90 

2.202 

5.75 
1.15 

1.25 

.95 

.55 
1.25 

.74 

1.25 

.73 
1.73 
1.49 

5.45 

1.40 

1.21 

1.51 

1.50 

225 
2.75 
L)1 

741595 209 
7415107 .59 
7415160 2.20 
7415191 2.24 
7415197 210 

741141 

74H42 
74474 
7411 nn 
74H 102 
744103 
744106 
74H 100 

74523 
74572 
74574 

4411 
6813 
8422 
840 
8411 
84 14 

6840 

.40 9109 .79 1001 
1.03 9112 .79 9602 

ELECTRONIC 
GAMES 

We ha.e available in 
kit harm Electronic Roulette and 
Electronic Crepe. Moth kits conIeln 
P.C. boards. LED's, all necessary compo- 
11enn, translo.ener, one and instructions 
for easy assembly. Included with each kit is 

' e 55 page bookie) explaining the entire 

Electonic Roulette 
Dimensions 641" 655- a 141" 523.95 
ElectroniC Craps 
Dimensions 6l," x )N" , IlS $14.95 

AS 
.m 
44 

.45 
1.01 

2.19 
219 
2.19 
.T 

USES STANDARD 9V TRANSISTOR BATTERY 
SUPPLIED WITH ASSEMBLY INSTRUCTIONS 

CALC. KIT ONLY 

ADAPTER -40Hz 

$8.95 
$3.95 

CALCULATOR KIT 
LITRONIX 1602 MEMORY 

FULL ACCUMULATING MEMORY - 
STORES AND RECALLS SUBTOTALS 
% KEY - 
PERFORMS ALL PERCENT FUNCTIONS INCLUDING ADD-ONS, 
DISCOUNTS, MARKUPS AND YIELDS. 
SKEY- 
ALLOWS DOLLAR AND CENTS ENTRIES WITHOUT PRESSING 
DECIMAL POINT KEY. 
SQUARE ROOT 
PERFORMS SQUARE ROOT BY PRESSING - AND = SEQUEN- 
TIALLY. 
ARITHMETIC LOGIC - 
LETS YOU ENTER PROBLEMS IN ADDING MACHINE MODE. 
FLOATING DECIMAL SYSTEM - 
AUTOMATIC DECIMAL POINT POSITIONING FOR FULL 8 - 

DIGIT ACCURACY. 
OVERFLOW SAVE - 
IN CASE OF OVERFLOW IN DISPLAY, THIS CLEARS THE 
CONDITION AND ALLOWS CALCULATOR TO CONTINUE 
USING THE OVERFLOWED RESULTS DIVIDED BY 10' 
AUTOMATIC TIMEOUT TO SAVE BATTERIES 

CALCULATOR 
DISPLAY 

l 
MULTIPLE DISPLAYS 
5500 53 1 digit .I2' ,m1113 
HP5012- S digit .11 red 150 

7405 

HP5011l. 4 digo .0 red 100 
7414 

5'-475.00 9 digit .15 

9 MAN 3 M 

ON PC BOARD 

99 T 

1.79 

3.49 

1.25 

1.79 

DL747 
RED,T SEGMENT DISPLAY 
SOLID BAR,LEFT DEC., 
.63". COMMON ANODE 

$1.75 
LED DISPLAYS 
MAN 1 81.95 
MAN 2 3.95 
MAN 5 2.25 

MAN 7 1.49 DISCRETE LED'S 
MAN 8 2.25 ME 4 .29 
MAN 56 2.25 MV1013 .25 
MAN 72 1.25 MVSO .12 
MAN 3620 1.50 NSL1 OO .12 
FND 359 .95 
FND 500 1.89 MV5020 
FND 507 .95 RED .15 
OLI OA 2.19 CLEAR .15 

DL33B .45 
DL33- .35 

MEMORIES 
1101 256 km RAM MOS Ito pin 1.39 
1113 1024 bit RAM 0105 dynamic l8 pin 1.95 
1702A 2041 bit PROM static ebotlkelly 10.95 

programmable US erasable 24 pin 
2102 1024 bit PAM .lack 16 pin 1.95 
5201 1044 bit PROM slab electrically 1095 

prog,arnmable UV erasable 24 pin 
5.160 1024 bin RAM MOS dynamic 16 pen 1.95 
5241 1024 bit RAM 4405 dynamic 16 pin 1.95 
7419 44 bet 1001 RL 16 pin L25 
07523 254 PROM-SCHOTTKY 16 pin 3.49 
193410 154 bit RAM bi-polar 14 pin 1.95 
74117 1014 big ROM RL lb pin 5.75 
74100 254 01 RAM Iii -slate 14 pin 5.45 

CLOCK CHIPS 
1.09 64415311 6 dips multiplexed BCD 7 seg. 12-24 

Hr, 50-44 He - 20 pin 
54445312 4 digit multip..,ed 1CD.7 seg. 1pp. 

12-24 Hr. 5040 Ht - 24 pin 
54545314 6 digit multiplexed 12-24 Hr, 5040 H. 

24 pin 
.61 44015316 4 digit, 12-24 Hr, 5000 044. alarm 
.79 40 pin 

1537544 K digit. 12 hour, 60 He snow. alarm 
lightness ,onuol capability, de,.. 
lone output - 24 gin 4.95 

6 digit. 12.24 H,. 50-44 Hr. alarm, 
tinter and dale Circuits - 24 pin 6.95 

CT7001 

256 bit PROM Schottky 16 pin 

$2.50 
KEYBOARD e 1 0d 

20 SETS BMUh7a&l' 
2 SLIDE SR ®mo ai 
3- `33 aOFD 
DVM CHIP 4/. DIGIT 
010151)1 - P channel de.oe p.o.des 
all logic for 4', digir 4010 met». 16 pen 
OIP rich data 86.95 ea. 

Crystal 3.58 MHZ Color IV Sí.50 
MM5369 Divider mDIP 2.35 

2102 
1024 bit static RAM 16 pin 

$1.49 
1702A 
2048 bit static PROM elect. 
prog. UV ears. 24 pip 

$6.95 I 

IC MSAD0DARD 
A.. oww,ad.ie. S 16 O. IC'. .14. *Wm.. 
Y.1.,no.,nr.eo.' huh 1/c" phrnolk .114 the. 
p1.4á lopes. ,ln,dh 2 5/ 01" e l 9/ IS" 51.50 ae 

CENTRAL PROCESSING UNIT 

8008 $19.95 
8080 $19.95 

IIC SOCKETS 
Solder Tell - lost profile 

8 pin 5 .17 24 On 
14 pin .20 21 pin 
16 pin .22 10 Pin 
11 Mn .29 

WIRE WRAP gold plot* 
14 pin .49 

4.45 

3.95 

4.45 

4.95 

' CALCULATOR CHIPS 
05002 12 digit. 4 Iona -lion fixed decimal 

bade^ operation - 40 pin 1.95 

CT5005 12 digit. 4 function plus memory. fixed 
decimal -24 pin 2.49 

64645725 0 digit. 4 Itan0rion, floating decimal 
18 pin 1.98 

54445736 6 digit. 4 function, 9V balltry 
oper.ion - 18 pin 2.95 

MM575 a d.gil, S tun, titan plus memory and 
onsInt lloeling decimal, 99 banery 

op..anon - 34 pin 3.95 
MM5739 9 digit, 1 lunation. % battery 

operation - 21 on 3.95 

OPTO ISOLATORS 
4CD1 Onto isolator diode 1.09 
MC 12 Op» isolato transistor .70 

82523 

SPECIAL DEVICES 
372 Af-II Slnp OeltAor DIP 
546 AM Radio Em.,.., Subsyslen. DO 
1310 FM Stereo Demoduletd DIP 
14% Balanced Modulelor-Orm,dulalor 
Ií00 Sleeeo multipk0ee DIP 
ULNI2111 fM Win Hock 34db IIIp) nOIP 
ULN2209 11,1 Gain Block 44,16 (19p) rnDIP 
1513 Chanter Generate 411,5 DIP -24 
IOM Tramielo Array OIP.14 

.42 

.59 

.69 

2.93 
.75 

2.re 
.99 

24 
1.14 

1.35 
10.10 Data included with order On request 

n Add 171 ea. K Sens k piked below S1.0ó 

.1 

TV GAME CHIP 
AY -3-8500-1 

Six games with scoring 
and sound 524.954 

LINEAR CIRCUITS 

100 o. V Reg hop.' 723) TOS S .71 

101 Hi Peel Op Amp m017 TO'S .29 

102 Voll lolb.er 00.5 .53 
104 Nee V Reg 10-5 .84 

105 Po. V Reg 10.5 .71 

107 Op AMP (super 741) inDIP 10-5 .26 
108 Who P.r Op Amp ,nDIP 10.5 09 

309E 59 IA ,egulatoe 10.3 1.35 

310 V follower Op Amp mDIP 1.07 

111 Hi pert V Comp mDIP 10.5 .9S 

319 Hi Speed Dual Comp DIP 1.13 

1101 %el Erg S. IL 00.220 1.39 
1206 Nºe Reg 5.2. I2 IO.) 1.39 

214 rretislon Timer DIP 1.70 
314 Quad Op Amp DIP 1.52 
339 Quad Companlo. DIP 1.50 
141E Ins V reR (59, 61/, 09, 129. 

ISV, 104, 249) 103 1.69 
3400 Po. V reR (SV, 6V, 84. 119, 

159, I8V, 249) 10.220 1.49 
372 Al -If Strip detector DIP 2.93 
373 AM/M/551 51r1p DIP L42 
376 Po. V Reg mOIP .44 
110 2. Audio Amp DIP 1.0 
180-0 .6. Audio Amp ,nOIP 1.2S 
MI to Noise Dual preamp DIP 1.75 
181 Lo Noise Dual prramp DIP 1.75 

S11 High Slur wale Op Amp L95 
540 Power bistro 10.5 295 

SSO Pre, V Reg DIP .79 

555 Timer ,nDIP .45 

556A Dual 555 Timer DIP 1.,, 
560 Phase Looked Loop DIP 3.M 
562 Phase Looked loop DIP 3.39 
565 Phase Looked loop DIP TO -S 1.11 

566 function Gen enDIP TO -5 1.95 
S67 lone Decoder mDIP 1.95 
709 Operational AMP TO -S or OIP .26 
710 Hi Speed Yoh Comp DIP .3S 
70 Dual Dilleren,e Coupe, DIP .14 
723 V Reg DIP .62 
733 Dill video AMP( 10-5 .5 
739 Ooal Hi Peril Op Amp DIP 1.07 
741 Comp Op Amp inDOP TO -S .32 
747 741 Dual Op Amp DIP or TO -5 .71 
748 bee Adj 741 n,DIP .35 
1450 Dual Comp Op Amp mDIP .42 
1100 Stereo multiplexer DIP 3.41 
3900 Quad Amplifier DIP .19 
7524 Co,. Alen, Sense AMPO DIP .71 
7525 Co,. Me., Sense AMPS DIP .90 
8018 Vold» (ono. o.. DIP 4.25 
8861 9 DIG Led C.Ih D.n DIP 2.25 
75150 Dual line Giver DIP 1.75 
75451 Dual ereph.ral Giver mDIP 35 
75452 Dual Peripheral Giver .,DIP .35 
75453 (351) Dual Periph Give, ,nOIP .35 
75491 Quad Seq Den» for LFD DIP .71 
75492 He. Dieig drhe, DIP .50 

FREE CATALOG AVAILABLE ON REQUEST 

Saosla, lion guerenleed. Shipment will he made p...t.egr prep.ud wod.en .3 .1.... Ir:n. ,. ripl al order. Pasmenl nix. 34 made will, pnr..,n.d . h., k. r hoe, ..nd m:l.dr- 
number and e.p. dab -1. or moue. order. Phone Order - B,.I A and 54 (r ead ar (.0.0 

Add 51.00 Io.oser shipping end handling it old i. I... th.,,. S 10.00 
elilor maresider*, add .eke lat. In. ludo shipping ,yn m.- cur "rob,. .hg.pid end ,d 

end Canada appro.. 10 of order. 

INTERNATIONAL ELECTRONICS UNLIMITED 
VILLAGE SQUARE, P.O. BOX 449 

CARMEL VALLEY, CA 93924 USA 
rm.,* PHONE (408) 659-3171 
elms 

CIRCLE 43 ON FREE INFORMATION CARD 



SN7400N 
SN7401N 
SN7402N 
6N7403N 
SN7404N 
SN7405N 
SN7405N 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
SN7411N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7428N 
SN7430N 
SN7432N 
SN7433N 
SN7437N 
SN7438N 
SN7440N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446AN 
SN7447AN 
SN7448N 
SN7450N 
SN7451N 
SN7453N 
SN7454N 
SN7460N 
SN7470N 
SN7472N 
SN7473N 
SN7474N 
SN7475N 
SN7476N 
SN7480N 
SN7481AN 

ISN7482N 
SN7483AN 
SN7484AN 
SN7485N 
SN7486N 
SN7489N 
SN7490AN 
6N7491AN 
SN7492AN 
SN7493AN 
SN7494N 
SN7495AN 
SN7496N 
SN7497N 
SN74100N 
SN74104N 
SN74105N 
SN74107N 
SN74109N 
SN74110N 
SN74111N 
SN74116N 
SN74120N 

ZENER DIODES 

1N4728-1N4752A 
(1 watt molded) 
IN746A-IN759A 
(400 MW) 

TTL 7400N TTL LOW POWER SCHOTTKY 
.15 SN74121N .36 SN74LSOON .25 SN74LS138N 1.49 
.15 SN74122N .42 SN74LSO1N .25 SN74LS139N 1.49 
.15 SN74123N .59 SN74LSO2N .25 SN74LS145N 1.25 
.15 SN74125N .45 SN74LSO3N 25 SN74LS151N 1.25 
.18 SN74126N .45 SN74LSO4N .30 SN74LS153N 1.25 
.18 SN74128N .65 SN74LS05N .30 SN74LS155N 1.45 
.18 SN74132N .84 SN74LSO8N .25 SN74LS156N 1.45 
.34 SN74136N .64 SN74LSO9N .25 SN74LS157N 1.25 
.34 SN74141N .93 SN74LSION 25 SN74LS158N 1.20 
.18 SN74142N 3.70 $N74LS11N .25 SN74LS160N 1.95 
.18 SN74143N 3.98 SN74LS12N .25 SN74LS161N 1.95 
.15 SN74144N 3.98 SN74LS13N .69 SN74LS162N 1.95 
.21 SN74145N .89 SN74LS14N 1.35 SN74LS163N 1.95 
.28 SN74147N 1.68 SN74LS15N .25 SN74LS164N 1.98 
.41 SN74148N 1.25 SN74LS2ON .25 SN74LS168N 2.25 
.79 SN74150N .99 SN74LS21N .25 SN74LS169N 225 
.26 SN74151N .63 SN74LS22N .25 SN74LS170N 2.80 
.31 SN74153N .63 SN74LS26N .40 SN74LS174N 1.40 
.15 SN74154N .99 SN74LS27N .30 SN74LS175N 1.40 
.21 SN74155N .78 SN74LS28N .30 SN74LS181N 3.50 
.21 SN74156N .69 SN74LS3ON .25 SN74LS190N 1.95 
.27 SN74157N .64 SN74LS32N .37 SN74LS191N 1.95 
.27 SN74159N 2.50 SN74LS33N 39 SN74LS192N 1.95 
.24 SN74160N .89 SN74LS37N .39 SN74LS193N 1.95 
.27 SN74161N .89 SN74LS38N .39 SN74LS194A 1.40 
.35 SN74162N .89 SN74LS4ON .30 SN74LS195A 1.40 
.15 SN74163N .89 SN74LS42N 1.10 SN74LS196N 1.45 
.24 SN74164N 1.10 SN74LS48N 1.10 SN74LS197N 1.45 
.35 SN74165N .99 SN74LS47N 1.10 SN74LS221N 1.35 
.23 SN74166N 1.19 SN74LS48N 1.10 SN74LS240N 2.50 
.23 SN74167N 2.98 SN74LS49N 1.10 SN74LS241N 2.50 
.15 SN74170N 1.75 SN74LS51N .25 SN74LS242N 2.40 
.38 SN74172N 8.75 SN74LS54N 25 SN74LS243N 2.40 
.85 SN74173N 1.29 SN74LS55N .25 SN74LS244N 2.50 
.85 SN74174N .99 SN74LS63N 1.75 SN74LS247N 1.30 
.74 SN74175N .89 SN74LS73N .49 SN74LS248N 1.30 
.78 SN74176N .79 SN74LS74N .49 SN74LS249N 1.30 
.78 SN74177N .78 SN74LS75N .69 SN74LS251N 1.55 
.74 SN74178N 1.25 SN74LS76N .49 SN74LS253N 1.55 
.15 SN74179N 1.60 SN74LS78N .49 SN74LS257N 1.60 
.15 SN74180N .69 SN74LS83AN 1.49 SN74LS258N 1.50 
.15 SN74181N 1.99 SN74LS85N 1.75 SN74LS261N 2.95 
.15 SN74182N .69 SN74LS86N .58 SN74LS266N .59 
.15 SN74184N 1.89 SN74LS9ON .99 SN74LS279N .75 
28 SN74185AN 1.85 SN74LS91N 1.15 SN74LS283N 1.40 
27 SN74186N 6.95 SN74LS92N 1.10 $N74L$290N 1.35 
.31 SN74188N 3.50 SN74LS93BN .99 SN74LS293N 1.35 
.31 SN74190N 1.09 SN74LS95AN 1.60 SN74LS295AN 1.75 
.48 SN74191N 1.09 SN74LS96N 1.75 SN74LS298AN 1.75 
.34 SN74192N 88 SN74LS107N .49 SN74LS324AN 225 
.39 SN74193N .88 SN74LS109N .55 SN74LS352AN 1.45 
.99 SN74194N .94 SN74LS112N .49 SN74LS353AN 1.70 
59 SN74195N .59 SN74LS113N .49 SN74LS365AN .75 
.69 SN74196N .93 SN74LS114N .49 SN74LS366AN .75 

1.65 SN74197N 83 SN74LS122N .89 SN74LS367AN .75 
.88 SN74198N 1.69 SN74LS123N 1.09 SN74LS368AN .75 
.32 SN74199N 1.69 SN74LS124N 1.95 SN74LS375AN .80 

1.95 SN74221N 1.20 SN74LS125N .75 SN74LS386AN .59 
.45 SN74246N 1.95 SN74LS126N .75 SN74LS395AN 1.95 
.64 SN74247N 1.85 SN74LS132N 1.25 SN74LS670AN 2.95 
.46 SN74248N 1.75 SN74LS136N .55 
.46 SN74249N 1.75 
.74 SN74251N 1.40 
.69 SN74265N .85 
.69 SN74278N 2.45 We offer the largest variety of current 

2.85 
.99 

SN74279N 
SN74283N 

.59 
1.45 production Texas Instruments and Fair- 

.43 SN74284N 4.50 child Semiconductor only 74LS devices 

.43 

.29 
SN74285N 
SN74290N 

4.50 
.85 

from stock. Even through the competi- 
.49 SN74293N 85 tion for Current production major manu- 
.54 
.74 

SN74298N 
SN74351N 

1 98 
1 92 factured 74LS devices is limited, we 

1.75 SN74365N 65 are dedicated to provide the best prices 
1.40 SN74366N 

SN74367N 
65 
65 possible. As our costs decrease, we 

SN74368N 65 pass the savings on to you, our cus- 

.19 
SN74390N 
SN74393N 

1 40 
1 40 tomer. 

S SN74490N 1 90 
.15 

MOS AND BI -POLAR MEMORIES 
C1702A (1 Microsecond) 8.95 

256 X 8 EPROM 

C1702A (1.5 Microsecond) 5.95 
256 X 8 EPROM 

C2708 1K X 8 EPROM (450 NS) 49.00 

8080A 8 Bit MOS Cpu (2 Microseconds) 14.95 

2102-1P 1K Static Ram 1024 X 1 (450 NS) 2.50 

3342PC Quad 64 Bit Static Shift Register 4.50 

3347PC Quad 80 Bit Static Shift Register 4.50 

3341APC 4 X 64 MOS Flfo 1 Mhz Shift 4.50 
Register 

TMS0117NC Decimal Arithmetic Processor 10.00 

LCM1001 Microprocessor Learning 149.95 
Module 

TMS4024NC 64 X 9 Fifo 8.95 

TMS4050NL 4K Dynamic Ram Plastic 300N5 6.95 
(18 Pin) 

TMS4060NL 4K Dynamic Ram Plastic 300NS 6.95 
(22 Pin) 

AY5-1013P 8 Bit Uart 6.95 

Semi 4804A 4K Static Ram 1024 X 4 (450 NS) 14.95 
Single 5V Supply 

93415PC 1K Ram 40 NS Open Collector 11.00 

93425PC 1K Ram 40 NS Tri-State 11.00 

AM2901DC 4 Bit Bi-Polar Microprocessor 31.50 
Slice 

AM2902PC Carry Look Ahead Circuit 3.18 
AM2905PC Clued 2 Input Bus Transceiver 8.10 

AM2907PC Quad Bus Transceiver with Tit- 7.00 
State Receiver and Parity 

AM2909PC 4 Bit Cascadable Microprogram 7.15 
Sequencer 

AM2918PC Quad Deregister with Standard 4.32 
and Tri-State Outputs 

F8 Kit 8 Blt Microprocessor Evaluation 185.00 
Kit With Software 

TEXAS INSTRUMENTS 
DATA BOOKS 

STK NO. 
LCB1011 

LCB 1891 

CMOS 
CD4000BE 
CD4001 BE 
CD4002BE 
CD4006BE 
CD4007BE 
CD4008BE 
CD4009BE 
CD4010BE 
CD4011 BE 
CD4012BE 
CD4013BE 
CD4o14BE 
CD4015BE 
CD4016BE 
CD4017BE 
CD4018BE 
CD4019BE 
CD4020BE 
CD4021BE 
CD4022BE 
CD4023BE 
CD4024BE 
C04025BE 
C04026BE 
CD4027BE 
CD4028BE 
CD4029BE 
CD4030BE 
CD4033BE 
C04034BE 
CD4035BE 
CD4040BE 
CD4041BE 
CD4042BE 
C04043BE 
CD4044BE 
CD4049BE 
CD4050BE 
CD4051BE 
CD4052BE 
CD4D53BE 
CD4055BE 
CD4056BE 
CD406OBE 
CD4066BE 
CD4068BE 
CD4069BE 
CD4070BE 
CD4071 BE 
CD4072BE 
CD4073BE 
CD4075BE 
CD4076BE 
CD4078BE 
CD4081 BE 
CD40828E 
CD4085BE 
CD4086BE 
CD4502BE 
CD45078E 
CD45108E 
CD4511BE 
CD4512BE 
CD4516BE 
CD4518BE 
CD4519BE 
CD4520BE 
CD4528BE 
CD4531BE 
CD4539BE 
CD4555BE 
CD4556BE 
CD4585BE 
74C85/40085PC 
74C160/40160PC 
74C161/40161PC 
74C162/40162PC 
74C163/40163PC 
74C174/40174PC 
74C175/40175PC 
74C192/40192PC 
74C193/40193PC 
74C1 94 /40 1 94PC 
74C195/40195PC 

.10 

.19 
.14 

1.19 
.18 
.85 
.39 
.39 
.19 
.18 
.39 
.95 
.95 
39 

.99 
1.09 
.44 

1.09 
1.15 
.95 
.19 
.69 
.18 

1.45 
44 
.79 
.89 
.39 

1.70 
2.95 
1.05 
1.05 

.69 
65 
.50 
.50 
.39 
.39 

1.20 
120 
125 
1.35 
1.50 
1.50 
.65 
.25 
.25 
25 
.25 
30 

.30 

.30 
1.10 

.25 

.25 
30 
75 
75 

1.20 
.54 

1.10 
1 50 
1.20 
1 19 
.95 
.89 
89 

1 25 
1 25 
1 20 

75 
75 

1 80 
20 
65 
65 
65 
65 
50 
50 
65 
65 
50 
50 

DESCRIPTION PRICE 
Understanding Solid State 2.95 

Electronics 
Software Design for 12.95 

Microprocessors 
LCC4041 Power Data Book 
LCC4112 TTL Data Book 
LCC4131 Transistor and Diode Data Book 
LCC4151 Linear and Interface I.C. Data Book 
LCC4200 Semiconductor Memories Data 

Book 
LCC4230 Optoelectronics Data Book 
LCC4241 Linear Control Circuits Data Book 

FAIRCHILD DATA BOOKS 
Power Data Book 
BI -Polar Memory Data Book 
Linear Integrated Circuit Data Book 
Low Power Schottky 
and Macrologic TTL 
Interlace Data Book 

Raytheon Linear Integrated Circuit Data Book 

Solid Stale ScientificCM OS'B'Serles DataBook 

Unitrode Semiconductor Data Book 

3.95 
4.95 
4.95 
3.95 
2.95 

2.95 
2.95 

3.00 
2.50 
2.95 
1.75 

1.00 

1.50 

2.50 

4.95 

STANDARD MICROSYSTEMS 
COM2502 8 Bit Uart 7.95 
COM2601 Universal Synchronous 23.50 

Recevler Transmitter 
COM2017 8 Bit Uart 8.50 

LED's 
LOronix 
ILt 1.05 

Plastic Power 
Transistors 

IL5 1.15 TIP29A .45 TIP116 .80 
I112 .69 TIP30C .59 TIP117 .90 
IL74 .82 TIP31A .52 TIP121 1.25 
RL2 .23 TIP32A .55 TIP122 1.50 
Texas Instruments TIP33C .90 TIP125 1.35 
TIL111 TIP41A .65 TIP127 1.60 
TIL112 

.99 
TIP42A .75 TIP2955 .89 

TIL113 
.95 

1.25 TIP47 .88 TIP3055 .85 
TIL114 1.15 TIP112 .80 

TIL116 
TIL117 
TIL118 

1.20 
1.30 
.80 LINEARS 

TIL119 
TIL138 
T1L139 
TIL209A 
TIL211 

.85 
2 25 
225 

.18 

.39 

LM301AH 
LM301AN-8 (mini dip) 
LM304H 
LM305H 
LM305AH 

34 
.34 
.75 
.78 

TIL220 
TIL221 
T11222 
TIL23 
T1L24 
T1L302 
TIL303 
T1L304 
TIL305 
TIL306 
TIL307 
1I1308 
TIL309 
TIL311 
TIL312 
TIL313 
TIL31 
TIL32 
TIL63 
TIL66 
TIL78 
TIL81 
LS600 

20 
.19 
.35 

1.98 
3.95 
3.98 
3.98 
3.98 
4.95 
7.95 
7.95 
7.95 
7.95 
8.95 
1.60 
1.60 
1.50 

.85 

.95 

.75 

.60 
1.20 
2.10 

LM307H 
LM307N-8 (mini dip) 
LM3118H 
LM309H 
LM309K 
LM311H 
LM31IN-8 (mini dip) 
LM3I8H 
LM3I8N-8 (mini dip) 
LM323K 
LM324N 
LM339N 
LM555N-8 (mini dip) 
LM556N-14 
LM709CN-14 
LM711CN-14 
LM7IICH 
LM723CH 
LM723CN-I4 
LM733CN-14 
LM739CN-14 
LM740CH 
LM741CH 

.90 
28 
.28 
.84 
.75 
1.15 

89 
.99 

1.50 
125 
6.95 

1.10 

120 
.44 
.89 
.24 
29 
.50 
49 

.49 

.99 
120 

3.50 

Fairchild 
FCD802 .60 LM74ICN 
FCD606 .60 LMI4ICN-8 (mini dip) 28 
FCD810 .75 LM74ICN-14 25 
FCD820A .75 LM747CN-14 .64 
FLV117 .18 LM748CN-8 (mini dip) .29 
MV5054-1 .18 LM748CH .45 
FND357 1.75 LM776CH 1.50 
FND500 1.75 LM776CN-8 (mini dip) 1.50 
FND507 1.75 LM1437N-14 .49 
FND807 3.00 LMI458H 54 
FNS700 .60 LMI458N-8 (mini dip) .69 

LM1488D 
LMI489D 

1.75 
1.75 

LM3046N-I4 .85 
LM3302N-14 .95 
LM4136N-14 1.50 

LINEAR VOLTAGE REGULATORS 
LM7800 Series 1.90 Positive Voltage Regulators 1 amp 
10-3 5, 6. 8, 12, 15. 18. 24 Volts 
LM7800 Series 1.80 Positive Voltage Regulators 
TO -5 5, 6, 8. 12. 15, 18, 24 Volts 
LM7800 Series 1 60 Positive Voltage Regulators 1 amp 
(Plastic) TO -220 5, 6. 8, 12, 15, 18, 24 Volts 
LM78M00 Serles 1.47 Positive Voltage Regulators 
TO -220 'h Amp 5, 6, B. 12, 15, 20, 24 Volts 
LM78L00 AWC .45 Positive Voltage Regulators 70 MA 
Series TO -92 2, 5. 6, 12. 15. 26. 62, 82 Volts 
LM7900 Series 2.50 Negative Voltage Regulators, 1 amp 
To -3 5, 6, 8, 12, 15, 18, 24 Volts 
LM7900 Series 1.87 Negative Voltage Regulators, 1 amp 
TO -220 5, 6, 8, 12, 15, 18, 24 Volts 
LM79M00 Series 1.80 Negative Voltage Regulators, 'h amp 
TO -5 5, 6, 8, 12, 15, 18, 24 Volts 
LM79M00 Series 1.60 Negative Voltage Regulators. '4 amp 
T0.220 5, 6. 8, 12. 15, 18. 24 Volts 
78MGT2C 1.35 Dual In Line Adjustable 4 Terminal 

Positive Voltage Regulators 
79MGT2C 1.35 Dual In Line Adjustable 4 Terminal 

Negative Voltage Regulator 
78GU1 TO -220 1.50 1 Amp Adjustable Positive Voltage Regulator 
79GU1 To -220 1.75 1 Amp Adjustable Positive Voltage Regulator 
78GKC TO -3 1.95 1 Amp Adjustable Positive Voltage Regulator 
79GKC TO -3 2.25 1 Amp Adjustable Positive Voltage Regulator 

"ONLY MAJOR MANUFACTURERS SUPPLIED" 
"This is a partial listing. Our complete catalogue lists many 
more device types & series which are available" "Our quality 
cannot be surpassed". 
"How can you beat the combination - the finest quality; 
current production; latest date code devices from the major 
manufacturers as Texas Instruments & Fairchild 
Semiconductor - At the lowest prices - Surely an unbeatable 
conbination. Get the most value for your Dollar". 
Active Electronic provides the three essentials In 
Semiconductor Distribution - 
1. QUALITY 
2. INVENTORY 
3. PRICE 
We now offer the lowest mix pricing for major manufacturers 
devices only, with the largest variety of devices available from 
stock, from one source. 
We offer Rolls Royce quality at Volkswagen pricing. 

Active Electronic Sales Corp 
P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 

Telephone Orders & Enquiries (617) 879-0077 New Cataloge available on request 
MINIMUM ORDER $10.00 ADD $1.00 TO COVER POSTAGE & HANDLING 
NOW IN CANADA 5647 Fender xi- 44 Faeken Dr -Unit 25 Canadian customers add an additional 

Montreal, Quebec Rexdale, Ontarlo 25% for duty and handling. All 
2 Locations Tel.(514) 735-6429 Tel.(416) 67-4287 lederal and provincial sales taxes ertra. 

CIRCLE 54 ON FREE INFORMATION CARD 



S.D. SALES CO. DAL AS,, 
BOX 

TEXAS1075228 

JUMBO LED CAR CLOCK 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. 

$16.95 Features: . 

A. Bowmar Jumbo -.5 inch LED array. CLOG 

KIT B. MOSTEK - 50250 -Super Clock Chip. S°1-9CP¡NO 
4. C. On board precision crystal time base. ppp S Ea 1 

4.4., D. 12 or 24 Hr. Real Time Format. K\;` C,(.10r" 
1pNG 

Alarm Option - S1.50 E. Perfect for cars, boats, vans, etc. 
AC XFMR - $1.50 F. P.C. Board and all parts (less case) included. 

THIS MONTH'S SPECIALS 
AMD - 8080A S14.95 
Z-80 CPU 49.95 
825129 1K PROM 2.50 

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 quarttiry of 1702 A's in sockets. We 
carefully removed the parts, verified 
their 

UP YOUR COMPUTER! 
21L02.1 1K LOW POWER 500 NS 

STATIC RAM Time is of the essence! 
r 

And so is power. Nut Only are oitr 
RAM's faster than a speeding bullet 
but they are now very low poser. 

60 HZ CRYSTAL TIME BASE 
S.D. SALES EXCLUSIVE! 95 

KIT FEATURES: g5' 

quality, and are offering them 
on one heck of a deal. First come, 
first served. Satisfaction guaranteed! 
U.V. Eraseable. S6.95 ea. 4/S25 

We are pleased to offer prime nen 
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 

for ht12.95 
A. 60HZ output with accuracy comparable to a digital 

watch. 
B. Directly interfaces with all MOS Clock Chips. 
C. Super lowpower consumption(1.5 maFeatures: PP 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 

S.D. SALES EXCLUSIVE 
S12.95 MOS 6 DIGIT UP -DOWN COUNTER S12.95 
40 PIN DIP. Everything you ever wanted in a counter chip. 

Direct LED segment drive, single power supply (12 
VDC TYPE.), six decade's 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 

clocks at ham filed days. 2/S10.00 
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! 

7400 19c 7411-29c 7451-19c 7490-65c 74153-75c 
7413-50c 7453-19c 74154-1 

7402 9c 
00-49c 

7416-69c 7473-39c 74929775c 74157-750c 
74L502 -49c 7420-19c 7474-35c 7493-69c' 74161-95c 
7404-19c 7430-19c 74L574 -59c 7495-75c 74164-1.10 
74L04 -29c 7432-34c 7475-69c 7496-89c 74165-1.10 

1000 MFD 
FilterCaps 

Rated 35 WVDC 

Slide Switch 1 
Assortment 

Our best seller. n. 
Includes mini 

74504-44c 7437-39c 7476-35c 74121-38c 74174-95c 
74LS04-49c 7438-39c 7480-49c 74123-65c 74181-2.50 
7406-29c 7440-19c 7483-95c 74132-1.70 74191-1.25 
7408-19c 7447-85c 7485-95c 745138.1.95 74192.1.25 
7410-19c 7448-85c 7486-45c 74141-75c 74193-1.00 Upright style 

with PC leads. and RESISTOR 
TTL INTEGRATED CIRCUITS 74195-69c 

Most popular 
value for hobby- 
fists. Compare at 
up to $1.19 ea. 
from franchise 
type electronic 
parts stores. S.D. 
Special 4/$1. 

bard sizes; single 
and mu 
tion units. All 
new, first 
name brand. Try 
one package and 
you'll reorder 
more! Special 

12/S1.00 

ASSORTMENT 
t > 00 !MN 5 /v 8 10/ 
PC leads. 

A good 
200/S2. 

P.C. LEAD 
DIODES 

1N4148/1N914 
100/52.00 

1N4002.1Á. 
100 Ply 40/51. 

HEAVY DUTY 
Full Wave Bridge 

25 AMP 50 PI V 
S1.25 

DISC CAP 
ASSORTMENT 

PC leads. At 
least 10 different 
values. Includes 
.001, .01, .05. 
plus other stan 
dard value. 

TRANSISTOR SPECIALS 4 

EN2222 NPN 8 for S1.00 
EN2907 PNP 8 for $1.00 
2N3904 NPN 8 for $1.00 
2N4400 NPN 10 for $1.00 
2N4402 PNP 8 for $1.00 

LED's WITH CLIPS 
Jumbo Red. RL-2 

by Litronix. With plastic mtg. 
clips which are very scarce. 

4 for $1.00 

MINI TOGGLE SWITCH 
No. 7101. S.P.D.T.ount.Panel 
mount or P.C. mount. 79c 

3 for $2. 

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 t/ 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. 

COMPUTER POWER SUPPLY 
A very fortunate purchase. One of the best industrial quality REG- 

$15.95 ULATED supplies we have seen. High performance, small size. 
Input is 120 VAC 60 HZ. Has the following regulated outputs: 

FAIRCHILD - TBA 641 
4W. Audio power Amp. Just 
out! In special heat 

-5VDC@800MA; -15VDC @ 1.25 AMP; -25VDC @ 180 MA. 
s Sold at a fraction of original cost. Do yourself a favor and order 

NOW. We expect a quick sellout. 
sink 

DIP. One super audio IC. 
$1.50 with data 

NEXT MONTH: 
S.D. will have music for your ears. Watch our ads. 

FND-359 -Led Readout 
.4 IN. Common Cathode. 

. 
= For your Imsai or Altair 8080 Computer: 

igh effeciency. Has FND- 
70 PIN OUT. 59c 

Z-80 CPU Kit - $149. 4K Low Power Ram Kit - S89.95 

OUR CATALOG 
is chocked full of rare parts 
bargains, deals, RAM or CPU 
kits, plus much more. Yours 

Terms: Money back guarantee. 
No COD. Texas residents add 
5% sales tax. Add 5% of 

Call your Bankamericard or 
Master Charge order in on our 
contirental United States 

Special Thanks to: 
Dennis, Fred, Abe, Bill, Sam, 
Hal, Tom, Alex, John, Ely, 

and Larry 

FREE! 
order 

for postageondr &$ 
toll free Watts: 

PRICES SHOWN SUBJECT 
TO CHANGE WITHOUT 

NOTICE. 

.handling.ad 5cOr- 

ders under $10. add 75c. 
Foreign orders: US funds 
only! 

Texas Residents Call Collect: 
214/271-0022 

P. 0. BOX 28810 
Dallas, Texas 75228 

ORDERS OVER 315.00 - CHOOSE S1.00 FREE MERCHANDISE 
CIRCLE 74 ON FREE INFORMATION CARD 



lrfff' CRYSTALS '-t/[' - a THESE FREQUENCIES ONLY 1 `y 
Putt Frequency Case/Style P71Cé 
CY1A 1.000 MHz 

CY2A 2.000 MHz HC33711 $5.95 
CV3A 4 000 MHz HC1841 14 95 
CY7A 5 000 MHz 11C18N 54.9$ 
CV12A 10.000 MHz 14C1BA1 54 95 

CY16A 14.31919 MHz 14CISU 51 95 
CV19A IS 000 MHz HCIO/U 54 95 
CV22A 20 000 MHz HCIEU $4 95 
C5308 32 000 MHz KIM.) 51 95 

1103341 55.95 

XR-226096 KII $27.95 XR-2206KA Kit $17.95 
w,NEF00M 

GENERATORS 

IiR-205 Sb 40 

AR 2206CP 1 49 
xR.2207CP 385 

STEREO DECODERS 
811 1310CP 53 20 
50 1310f 4' 3 20 
AR 1800P 320 

AR 2567 2 99 

EX A R TIMERS 

KRd55CP S fl 
aRJ20P 155 

xR 556CP 1 85 
MI$CIL4ANEOU$ xR8556CP 113 

xR 2211CP 56 70 01-2240C2 3 

01.4136 99 PRASE LOCKED LOOPS 
40-1466 385 4.210 520 
701-1148 500 1111.215 660 
AA 1489 4 80 xR 567CP I 95 

59-2208 520 BR 567[1 I 70 

CONNECTORS 
PRINTED CIRCUIT EDGE -CARD 

.156 Spacing -Tin -Double Read -Out 

Bifurcated Contacts - Fits .054 to 070 P.C. Cards 

15/30 PINS (Solder Eyelet) SI.95 
18/36 PINS (Soldef Eyelet) $2.49 
22,44 PINS (Solder Eyelet) $2.95 
50/100 (.100 Spacing) PINS (Solder Eyelet) $6.95 

25 PIN -D SUBMINATURE 
DB25 PLUG 53.25 
DB25 SOCKET 54.95 

31/2 DIGIT DVM KI. 

a.' 

This 0-2 VDC 05 per cent 49041 vdlmeter lea70les the 4102010/4 355 alga 
0041 chip set 11 945 a .4 LED 4'9014/ and ODera7es 02095 a single +50 
power supply. The mil 6 0000,ded complete with an imecca0 molded bí400 
plastic case COmplere oIh Bezel An 0070941 power supply IS avarable 
mho 7ií5 into 751 same Case as the 0-20 DVM ailo5nng 117 VAC operml °. 
A. 0-2V DVM with Case S49.95 
B. 5V Power Supply S14.95 

VECTOR WIRING PENCIL 
Vector Wnne Penca P173 cons. d a and held leIIn0040l le,31 0001 Doncel 

goy .5a a owe to qua and wrap nlu 400 *,re red on a sell.[mu rind reaaceaae 
00000 onto component ha,s or termnals rm041* a 02000+010 P P4arn 
Vetlo,b0,3 Conaergm Sellen me w,4pu0 wee aro am0oam 6418 am or 
term. ° see made Dr ,ddnOnp CManp4le TIM 250 71 40 ,e0 erre 59.95 

REPLACEMENT WIRE - BOBBINS FOR WIRING PENCIL 
W36-3 A Pko 3 250 h 36 AWG GREEN 52.40 
W36.3-B-Pkq 3 250 ft 36 WOG RED $2.40 
W36'3-C-Pkq 3 250 K 36 AWG CLEAR $2.40 

- W36,3-0 Pkg 3 250 N 36 AWG BLUE 52.40 

1/16 VECTOR BOARD 
01 Nole Spaa'ng P.2a9ern ene/ lrara~ Pan Ne L w 1 2.up 

0144011C 6421.06241177 450 650 172 I51 
16924402A042 150 1700 369 332 

(PoAy 64244 062 150 6 50 2 07 1 86 
11455 e044 062 4 50 9 50 2 56 2 31 

169241 062 4 50 17 00 5 04 4 53 
159081 062 8 50 17 00 9 23 8 26 

EPDXY 44455 16924 06307 4 50 17 00 6 80 6 12 

COPPEN CLAD 

HEAT SINKS 

205CR Re,M10m Copper Hen saw *20 Braca I.xsn for 10 5 S .25 

291-.369 Mra.0,0* Heat 50. 10 r0 220 7unsaM,s 6 0eprlaton S 25 

680,75A Broa W.I. AWmna.r. $1.50 

HEXADECIMAL ENCODER 19 -KEY PAD 
.1.0 

ABCDEF 

Return key 

Optional Key IPerlod) 
-key 

1, -e 
V ... 

$10.95 each 

63 KEY KEYBOARD 01.1 names 

and O'PCB &00! 00d 

e 
- r pipe pus. n . aae 

T. , . I suns most ...on, 
$19.95 

N001a5 11 LINE 10 FOUR But PARALLEL KEYBOARD ENCODER 57 95 

JOYSTICK 
These loystic5$ feature lour 

polenmme0ers, that vary re- 

sistance proportanal to the 

angle 01 the stick. Sturdy mere/ 

construction *1111 plastics 
components Only al me nova 
ble Boom. Peeled bOr eleclromp 
games and InStrudentaliOn 

*5K Pots $6.95 
6100K Pots S7.95 

PROTO BOARD 6 

515.95 
(6" long X 4" wide) 

MICROPROCESSOR COMPONENTS 
8060A CPU 519.95 8228 System Controller - Bus D fiver 510.95 
8212 8 Bit Input/Output 4.95 MC6800L 8 Bit MPU 35.00 
8214 Priority Interrupt Control 15.95 MC6820L Penph. Interlace Adapter 15.00 
8216 Bl-Directional Bus Driver 6.95 MC6810AP1 128 x 8 Static RAM 6.00 
8224 Clock Generator/Driver 10.95 MC683AL7 1024 x 8 Bit ROM 18.00 

4080 

80801 

2504 

251P 

2519 
2524 

2525 
2527 

29 
32 

'533 
,11 

'415670 

CPO 5 

Doer 8008 

Soon 8008 

SRI 
1021 DYanc 
ne. 32 BIT 

Her 40 9/1 

502 Dynamic 
024 Dynamo 

01.1 256 011 

Dual 512 817 
Wad WIT 
1074 514. 

Rao 

16.4 Reg 

uMrs 
AY 5.10r3 305 Baud 

RUN 5 

2503 Cl., Gen 

2516 Cha, G. 
715387 7071'óI P10or*nmat.e 

f395 
700 
fro 
2 49 

600 
3 95 

00 
3% 
7 95 
695 
395 

$5 95 

S9% 
1095 
1% 

RAMS 
24 % 1101 756 . I Sure 5 149 
19% 2101 256a4 Stauc 595 

2102 1024.1 stall 175 
2107'5280 1096 I Dmamn 
2111 256 . 4 limo 
7489 16 4 Slot 

8101 2564 Slmc 6% 
8111 256 . 1 Stow 6 % 
8599 16 r 4 Graso 3 49 

91402 1021 I 5,04 2 25 
742017 256 . I Slaw 6% I 97p1K 

-4y;L I 

PROMS 
1702, 2018 (amen 5 9 % 
5203 2048 farros 14 91 , 

82523 32 . 8 Open C 5 00 
825123 32 0 1,5141e 5 00 
745287 1074 61.110 7 % 

3671 256 . 1 1n1 3 % 
270B BA Earom 34 % 1 
6101-1 1024 Tri.State Biwur 3 49 

6170-1 256 Own ConnorSo+W 2% 
6331-1 256 10.500 114.42% 

Panalronics 

LOGIC ANALYZER KIT 
las shown to Fee Powu1ai ENtlronu1 

Troubleshoot any 
type of digital 
system including 
Microcomputers. 

l05wes C. 20*01 wooq. 
PC Bare. um aro inn. 

° 

LA100 KIT $189.00 

6; TV ANTENNA SWITCH 
2 49 

GEMINI -68 

Standard 
454 

Boards 

Dual 22 

pen edge 

Connector 

NOT A 

KIT 

.M41.104 
72 eiw 

C 

.,, e 
w k 

The Unique Microprocessing System 
MI4.1x. ROM 

410\ .641 a 

IM11. 
09NM 

1420 PIA 

Cyd -%..le. 
ISM, 

LwPunne LAM 

Ms -O3!, 204. / Cvwent Loop 
Send 1/U ten 

r'e t 
, Inane 

Fully 
Buttered and 

Tldstatable 
Address and 

Data Buses 

FULLY 

ASSEMBLED 

STAND ALOMI CPU BOARD - Ras 3810yies of RAY on boye semi 1,,0105.232 ano 20 ma 520011 íe00. 
0959 swain° area memory access I04A1. Sarin son m - íe000010 950 ban 0404510, 

279.95 Pan 00 SA-CP17 x0 .0 

CPU 80500- Same asmace out Daybas 178 Mrs of RAM on bare use0 rim 8K RAM.Oxd Fsleo wow 5259.95 Pan Ger.58 CPU Bond 

6l RAM BOARD - uses Ion power stain RAMS 50005 0959 tee. 1,5 Amps Ma. 
Pan Gwyn 68 RAM 80.1 

M EPROM BOARD - Uses 5204 EPROMS by AMI of NATIONAL. Shooed wan 41 decode and mrleellme90s 
IC L weep( tie 5204 0000115 

Pan Ger. 4 EPROM Bard $ 89.95 
Allow appromrery Iw week. per denv«y 

$269.95 

MG3061P 

MC.4016017416/ 
9011583 
M[14562 
004059 
004070 

SPECIAL REQUESTED ITEMS 
3 50 C04508 6 75 125115 25 0) 
7 50 Cw515 650 5841 9 95 
3 50 594520 270 44050240 17 50 

74 50 M0,46571 17 50 I IC% 19 95 
9 95 0446574 17 50 05002601 3 75 

95 e/11.16575 17 50 110,290 10 50 

THE BUGBOOKS- 

w. f L 

11 

sN 

Jy :M BUGBOOK Ill - Explores 8080 chip - introduces 
Mark 80 Microcomputer 515.00/book 

555 TIMER APPLICATIONS SOURCEBOOK WITH 

EXPERIMENTS - over 100 design techniques $6.95/book 

Introductory Oiler - all 5 books (worth $43 95) 
SPECIAL - $39.95 

3311 

9368 

MC14UB1.7 

LDI101D111 
AT 5 9100 

95110 

6% 
3% 
9% 

25 0D SN 

1750ea 
13 % 

Integrated Circuits 
Applications & Experiments 

BUGBOOK I & II -Bask concepts 01 TTL Logic -over 90 
experiments $11.00tsei 

9808009 Ila Introduces UART - recommended 
for RTTY enthusiast $5 00/book 

CONTINENTAL SPECIALTIES 
Other CS Proto Boards I PHOTO CUPS 

Ka 74 

'Ns ;^' $':y'sc Yet: 

PB100 - 4.5" K 6' 5 19.95 
PB101 5.8 x 4.5` 29.95 
PB102 - 7" o 4.5" 39.95 
PB103-9"x6' 59.95 
P8104 - 9.5" x 8 79.95 
PB203 - 9.75 a 61/2 x 23/4 75.00 
08203A - 9.75 x 614 it 2% 120.00 
IKNwes pnwn wo5Y1 

Lopk Monitor 584.95 
for DTL NIL TIT 5 CMOS 0..0 

QT PROTO STRIPS 

07 595 w 
0T -18S 

' 01 598 ''ii Iffi1 04 g¡01.125 :' . a1 - _01478 Di Ds 

01 355 

IL: 
e 11S' 01-75 

$5.00 Minimum Order - U.E. Foods Only 
Californle Ref Went, - Add 611 Sales Ta. 

14 PIN $4.50 
16 PIN 4.75 
24 PIN 8.50 

DESIGN MATES 

DM1 - Circuit Designer 

54.95 
DM2 Function Generator 

69.95 
I)M3 - RC Bndca 

0 NW 
0 -5% 
0 -598 
0 47S 
0 470 
01.355 
0 J58 
0 -185 
0 -125 
01 BS 

0T70 

Seo*5 

$59 
bus stop 
470 

da 5110 

broma ship 
100 
120 
IM 
70 

once 
12 50 

2.50 
1000 

2 25 

950 
2.00 
1 75 

3 75 

340 
300 

EKpenmentor 300 

Experrmentor 600 
5 9 951 

51095 

SOc S6el, 259 - Send 350 Stamp Ire 117704 Catalog 
Seller 011c0un1 Available - Request Men% 

James ELECTRONICS 
1021-A HOWARD AVE., SAN CARLOS, CA. 94070 

PHONE ORDERS WELCOME - (415) 592-8097 
All Adremsee PriCel Good Tea Apn/ 

Kit 529.95 

Assembled: $39.95 

CB MOBILE 
On -on volume control 
Internal mount antenna 

9 -von battery powered 
Portable - attaches to visor 

23 -Channel operation 

Long range reception 

(Battery not included) 

Actual Sae - 4 x 3- x 151 

More than 60 db isolation 
Switches 300 ohm to 
300 ohm 
Switches 75 ohm 
to 300 ohm 
RF coax connecting cable 
(1611.) with RCA phono 
pipes 

$6.95 

MONiTOR 
"Hear the highway action" 

( 
11. (Ian 

I 

$9.95 1 
DIGITAL STOPWATCH 

B,ph16 D9rt LED NOW 
inns to 59 mnutes 59.59 seconds 
Crysox 0ontrol d rime Rase 

Tow 5lopwarcles *One 
Tries snow Eenl - Sod & twee 
Sue 4 5". 2.15" , 90' 14N ouryxsl 
Uses 3 Penh. CNN 

Kit - $39.95 
Assembled - $49.95 
Heavy Duly Carry Case $5.95 

Slop Watch Chip Only (7205) $19.95 

O Timeband 
DIGITAL ALARM CLOCK $16.95 

24 -Hour Alarm 
"DOZE" Button 
100% Solid State 
large Red Led Display (.8" high) 
AM/PM Indicator 
Seconds Display at touch 01 button 
SPECIFY BLACK OR IVORY 

DIGITAL QUARTZ CAR CLOCK I 

Cdnaete n, Imm mod" bac.N oa t1 
nlectdn n.0.0N use 00Mn M Ole mNf [On- ( 54010/ MM531150[4 100 leaturn Oa,u 

a -E / .aman a m. sa d9E 35 no LEO 
*oast 200 P t barol Wow, on my 12 

n system - rmtaryeha boos vans. 
nb,i,nhy autos awl buds 

DIMENSIONS ', .4 .2 
12 or 24 XOUR MOOS 

CASE ONLY 1,naudes hardware, 100u7nn9 bracket and bezel) 56.50 

JE700 CLOCK 
TO .10700 a *. cost d9 Weed owl +1 a .e,9 Ipn duets 404 Ile 001 93' 

, turn a sxwlned wakrul cae mm a 
mend. 0 6, tai, 1 n 4nae 
MAN 72 mph bgmress readout ere Ile 

II a 11 Notar 
51445314 clock bhp 

115 VAC $17.95 

t I.. - 1 
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 

This clod Ieaturns 719356529942985 for vlewep m deans, auddonums, 
etc. Each digit 6 tonne.] by 31 bright 0.2" LED's. The clod, ope,atm Iron 
117 VAC, has ertne, 12 0r 24 hr. operation. The 6 drgb 0!!52110 IS 21' e 
3k." K 1st" and the 4 01454 h 18" a 315 u I It -.lots COOK complete wit 
all 000POnen15, Case and lranslnrlrer, 

$900419 12 or 24 Hour When Ordering 

JE803 PROBE 
The Lop. Prow n 4 oat *n,cl a 10r me most an 

0 .rles0105,0 e n 1,9050 snoMmg to. ram*. 
tn. DIE OIL CMOS II Worts Inn awn n 

reeds to operate erreSN off a me 01,000 ur01r 
1.7 owe', a scare 10mÁ ow. 11 uses a MANE re.. 10 aot09 my of t1 Slain Or 

lnen symbols DO 1110X1 01%15E/ P 316 
Probe detect frequency oases m 45 MIN 
n can 7 ce uvd al MOS her s or call Damage 

rewit 

^ J -r 
$9.95 Per Kit 
printed circuit board] 

T'L 5V 1A Supply 
Inn Is a Maldad Tll on*, surol * 9 101 4" arlown 
141300.,epWrol aro made au. I AMP. Down 105 

s We try M roas moos eery id you by pmennp 
acerbo, your on0a ac49e, .[w.9 the had*ae 

'd' 
only 

S9.95 Per Kit 

112 CIRCLE 79 ON FREE INFORMATION CARD 



5175009 16 

5974018 16 

5474029 21 
5174004 16 

561710184 18 

5174059 14 
59740684 20 
5674079 29 
58740854 15 

5974096 .15 

58474108 8 

9174116 30 
974129 33 
5174139 45 
5674149 70 

59741674 35 

94741774 75 

58;4109 21 

5974211 33 

58474119 49 

5971136 37 
5678254 29 

514747874 29 
56742784 37 
9174199 42 

SN7430R 16 
5174329 31 

9474379 77 
9974381 27 
5974399 25 
99744004 15 

947441174 89 

5N7442N 59 

59754381 75 

5974446 75 

5N74459 75 

5974469 81 

5974479 69 

r 54755814 /9 
5971509 26 
9474516 27 
56755384 17 

9474549 20 

7400N TTL 
5M7459A 
5974509 
5974709 
5474726 
5974739 
9474704 
54717514' 
5974766 
59747978 
9474809 
5971/24 
5779339 
9E74894 
947169 
5174889 
5674899 
5974909 
5N7191N 
5974929 
5M7493N 

5674949 
5674959 
9474969 
584749154 

94741009 
59741077 
947112111 
94741729 
547/1238 
584745254 

59741269 
91711329 

25 
22 

45 

39 

37 

32 

50 

32 5 
91 
70 

89 

39 

351 
241 

15 
75 

19 

19 
79 

79 

99 
400 
100 

30 

39 

39 

00 

I® 
54741369 95 

59741411 1 15 

S1747814214 4 CO 

56741439 4 SO 

54711446 4 50 

59741459 115 
567474711 2 15 

54741486 2 m 
94741504 I CO 

597/1516 79 

597/1539 e9 

56741519 1 CO 

54741559 99 
59141569 99 
94141576 99 

554741608 1.25 
90741616 .99 

5974163N 99 

59741648 I IO 

59741659 1 10 

54741669 1.25 

917416714 5 50 

51741709 2 10 

59741729 6 95 

59711739 1 SO 

59711749 I 25 
59741758 99 

59741914 90 

9474177/4 90 

59741908 99 

54741819 2 49 

$7741079 95 

59741849 195 
59701858 2 10 

597416684 15 00 

59741/714 6 00 
587415814 3 95 

597419014 1 19 

5974191N 1 15 

597419214 89 

597419384 69 

797419/14 125 
94141959 75 

59741969 I 25 
347419714 75 

91741989 175 
5847419914 1 75 

947425m8 5 59 

60'42799 90 
$1742519 1 79 

$474798 6 00 

59742658 6 00 
597456714 75 

MANY OTHERS AVAILABLE ON REQUEST 

2086 075170277 tOr 100 0416011e0 7400's 

C01500 
25 CMOS (04001 25 

C04002 25 001030 
C01006 2 50 000040 
C04031 25 C05042 
C04009 59 (05046 
C05070 59 C04046 

C04011 25 C0491 
C04012 15 004019 
004013 47 C01050 
004016 56 (04051 
C01017 1 35 C04051 
C16019 55 004060 
(04020 119 C04066 
C05012 1 25 004069 
004023 25 004071 
004021 1 50 CW081 
004025 75 C04511 
004077 69 C04518 
C01028 1 65 MCI 4566 
004029 2 90 750009 
C01030 65 74.0214 

4(049 75 

.4C10V 65 
115 (20N 65. 
2 15 ':0106 65 

170 '4G29 215 
150 74(739 150 
2 51 74(74 1 15 

2 75 7409014 3 00 

'9 74C951. 2 00 
79 74[10711 I 25 

1 35 75(151 2 90 

1 15 74(19 4 00 

3 25 74(157 2 15 

1 75 74(160 3 25 
45 74(16' 3 15 
45 740163 3 00 
f5 74059 325 

2 50 740173 2 60 

2 50 740193 2 15 

300 74(595 175 
39 MC4044 4 50 

aaea.r 0w 55 M_51016 56 

JlM OOM 60 _ 01131óN 1 95 

1Y30011;c1 LINEAR 1613146 1.15 
1630111 75 

19130411 100 
117130517 95 
16.70709 35 

1.9130814 I CO 

1M008CN 100 
143099 1 10 

1113091 99 

18431004 115 
163118 90 

043119 90 

741504 35 

74,505 35 

141508 A 
7415'0 29 
711511 69 
741515 1 75 

741520 79 
741526 39 
742527 39 

741528 39 

741530 29 
741531 39 

7 741540 39 
759551 A 

1M1458C 65 

163709 115 1614969 95 
1883738 75 1615565 t e5 

4.63777 00 117111119 t 95 

163101 39 18429018 195 
16380(8 05 191.311651 69 

LM3119 79 4.639001 55 

163179 79 1439059 60 
9E5016 00 163909 1 25 

11E51057 00 11165569 1 65 

14E5318 00 91055501/ 100 
1631804 50 NE539 00 1679259 00 

163196 30 14E5400 00 5.6753588 125 
163206-5 35 6E55078 79 60388 4 95 

143206-5 2 35 965555 39 1(47950 49 

4.6329-12 .35 9E5608 5 00 7545104 39 

163100-15 35 9E5614 5 00 75151(9 39 

11713201 5 15 NE5628 5 00 75153(9 39 

1.63201-5 2 75 9E56584 1 25 7545404 39 

4.63207-0 75 4E5659 1 75 7549104 79 

163207.12 .75 9E56608 I 25 75692044 89 

4943201 13 75 6E5602 I 95 1549C8 89 

165201-11 75 9E5675 1 50 RCA 171191 

163207.24 75 5.(470308 45 GA3013 15 

1.913236/5 95 4.847099 19 CA3032 56 

111.3248 00 1(47099 79 G781035 48 

163799 . 70 1671014 79 043039 35 

11713100-5 95 167119 39 C65046 )3 
113407-6 95 1672347 55 043059 25 

1443406.8 95 0477314 55 0A7060 25 

163490-12 95 16733/4 1 00 L83760 15 

LkL3106.15 95 167399 1 00 C753081 00 

163406.11 45 417178101 15 (A7097 CO 

16340924 95 197419 35 (410113 60 

1634mó 75 11741.149 39 C5309 85 

163401.6 75 4.475715 79 01.3019 75 

5143401! '5 167429 79 (1.3191 I 10 

163401.12 .75 1674884 39 C43113 15 

163407.15 75 167416 39 C43130 39 
163401.16 75 1613039 90 G3140 25 

1639111.24 75 144131454 119 C83400 75 

1M3509 00 1613057 140 6019 95 

184351(9 85 16130754 85 904195 25 

'244'10011 74LS00 T 13t51J9 
i.95 

'44507 19 741574 
'4158 
74L.576 

751583 
74565 

741586 
'41590 
'945º2 
741593 
'41595 
'91596 
745510' 
7415100 
7415172 
7415737 

741555 29 ' 15716 

741573 59 

49 419113 1 19 
69 '415157 155 
A 'L5162 2 25 

1 75 7415163 1 25 

7 59 7415161 1 95 
59 7415115 1.95 

1 25 7415181 3 69 

1 75 '11.5/90 7 85 

1 79 ;415597 7 85 0 

1 95 7415'97 2 85 

189 7415193 2 45 

59 7115'95 1 89 

59 415795 1 89 

59 

1 25 
59 

69 

FAIRCHIL_O TECHNOLOGY KITS FAIRCHILD 
11(0001 
ET(0002 
(16000.3 
(7600p4 
(1(o005 

016155 

0 5 6740 Canon Carom 060 
0 5 095 Common Mott 0794 

357' 0749 Cornrow Camine 0740 

0 1 Mon Common Cat7Oe 0741 

0 8 0795 (07600 Anode 7.95 

5100 
100 

75 

200 
2 CO 

8160040 
8160045 
E50042 

P00 TO ARRAYS 

9 E1ernem Tape Reese, 40746 

12 Element Card Reap., /ray 
Reh06e 0pro Carper 

1600 
24 00 

00 

01(3030 
(1(0011 

0.1" 896 DISPLAY AR(U55 
12 Sour 39 090 Can 39345 
24 mend 4 D7971009 0961 

700 
'CO 

COUPLERS 

(160050 3 Gene. Purpose Coo Coopers 
(160051 059.760.7 Opp COUD*. 

100 
1 00 

(160010 
(1(0071 
(160012 
8160073 

140 LAMP5 
10 Rep LED Lamps 

5 M 591 (009 LED Lamps 
10 110 810408.75 006 
5 Tm8e Prep LED A 57.7.7 q Maples 

100 

100 
00 

100 

8160030 
(160031 
(1(0032 
7160033 

P00T0 TRY151510115 
5 WI Lens Pr.po 5.'s7.l6. 
5 Round lens Prloro T,ans.P7rs 

3 rat Lens P0010 01,27915, 
3 Roo* lens Photo Dr moons 

00 
1 00 

00 

905 CLOCK PIPITS 
1760100 0.9.141 CbO. Ca4Mar (nun 

18(170011 
81(040, 074081 0301 CalwgY 8475 800 

0290416 119070021 
7760102 7561 

.Gin 

3.940 Oat C7rmt 
AC 021pr7I001.461717 

(760403 Der. 6.w 074.W 01ua 05440 
.n7 DC 047(1 7((04381701 

(770105 0791 Orne 00 91 CM Ca6,m1, 
GaMI IhL70151 

100 

700 

5 00 

500 

600 

5 l 1 C 6775 

8160106 177070179e CIaL 684 4000 

AC109 

6(209 
MC209 
6(109 

475" (a q365 
RM 1011 { 6(115 
e7een .41 

.700' eta. 
((22 Reo 10'51 4C576 No 1031 A0556 980 1051 
6071 G9en 551 6(536 Gran 4155 ((556 Grtn 451 
(Cn Ve60* 411 6(516 010. 4 51 00556 Vem* 4 5t 
6(21 0r8174e 441 IC576 07089. 4 51 rtC556 0,080e 4 SI 

551-27 01 4411 6(526 Clear 4151 (0556 Pm 7751 

DISCRETE LEDS 
6(111 

0006 6(11I 
Ynio 4 f+ 6(111 

200 ' Ole 115" or 

.190' era 

Rep 1051 
Grn 451 
6.10. 4151 

0.age 451 

.015 d.. 
44r50-611 

SPECIAL - XC556 Red 100/58.00 1000/560.00 - SPECIAL 

0170' 641 
POI 001Á4115 

MÁ41 Gom 710,7 Amp. 
6192 5 D 
418 3 torten, C009005 
MAN 4 Common G1900e 
MAN i Common Anode 
MAN 7G Common A54e 41en 
MAN 70 Common Aro4e 5119* 
MIN 52 Common Amp. 9.717 
916 64 Common Anode ree 
MAN 74 Common Cam4Me 

909 17 Common Amp, rrp* 
77I9 B5 c--,, C609 r 

MAN 3620 711700 650.1e o .747 

DISPLAY LEDS 0.'19 

841 

270 ; 95 

000 95 
125 3'1 00 
187 1 95 

300 115 
300 1 95 
300 1 95 
100 99 
500 99 

300 1 50 

300 99 

300 99 

300 ' 75 

TYPE 

956 3641 
MIN 4710 

01707 
31704 
01707 

01 426 

0.741 
0 757 

O1 750 

01 33B 
19010 
(140503 

79050' 

POLARITY 541 

Comm. Ca*o01 orange 310 1 75 

Common 49001 Rea 90 195 
00011140 80008.80 1 30 99 
Common Camode 340 99 
Common Anode 310 99 - 
Comrmn 24mo9e 58.0 1 95 

Common anode MO 150 7 

Common Anode 640 225 
Common Camo01 600 2 49 

Common Cam00e 1'0 50 
Common Grow. 2.74 5 

Co --m C4535.0e 510 1 00 
05r00e. 1.9434 1030 t 00 

RUE( ATARI GAME BOARDS 
WARD A -8h .16 

07er 60 each 765000 IC 9 56.95 ea. 
(4.11 11041151419 R19stoa MY 500 EA 

Nodes Caps Crystals Snlm .I 4611861E 

D(LUAE COARO 1- 1177 . 18 59.95 ea. 
Over 100 Race reusable IC 0410 500 be 

M Tr 717 01500 AVA15AB,E 

Dwane fate Crystals 5..006,5 UM a - 

IC SOLOERTAIL - LOW PROFILE (TIN) SOCKETS 
124 25 59 '0 1 24 

8 745 $ 17 56 15 ¡n!nR 71 pm S 35 

14 pit 20 9 1S-Y`5.tiú 16 Dm S 

16 Dm 17 21 20 E '7 _1 36 p 60 
,1 pit M é 27 0 Dmo 63 
22 05 37 36 7s SOLDERTAIL STANDARD (TIN) 
14 pm 5 21 15 24 28 pit 5 99 90 

16 pit X 27 15 Dm 1 39 1 M 
to pin 35 31 30 40 pit 159 145 
N pit 59 45 42 

SOLDERTAIL STANDARD (GOLD) 

NEW AY -3-8500-1 TV GAME CHIP 

e P.n 

4 09 
16 p' 
le or 

. Sm11 47609.8 

P.M. aryls 
5x10 anat. sue 

9510 Or manual Sal 
R1a.f0m 102746 

. 6 Games -moms Mary 
scree' spur. 00100 
(8001 In4 7.74 r.me lames 

27 N N pm 19LIZ 28 747 

32 36 pit 
7 w pit 

WIRE WRAP SOCKETS (GOLD) LEVEL *3 
10 Gm 545 11 71 Non 
4 on 

39 
38 37 28 p.n 

16 p- 3 -1 1 0170 - 3E pit 
le pm 75 68 61 50 p. 

5 30 

35 
36 

52 

37 

35 

Plastic Push Button Switch 
18 AWG Solid Wire - 5" Long 
.50 (4601) X .60 (mgm) 627 767440 

1 AMP @ N VIII - l AMP ( 710 0811 

1 9 1, -174 

J 16111 P097 09 0511105 59 9 

J 688 2 Noma( O4en 59 49 

111-3 9677a17 07794 59 49 

CLIPLITE 8/S1.49 
LED MOJNTING SYSTEM 

use wrth XC556 LEDS 
Spelly WWI - 9.7 Green Mpn 0150* 

26 Le1 020 In Pee 

In1 prOun.I .7lro,pro DpmeO 
00.95.559n7mym 11411.051. 1 

l.16991 eOmDonem6re02eo 
7p7 95150.11e system 

$24.95 

25.45 50 100 

37 36 I 

43 

59 53 

67 61 

9 
1 15 

1 30 

5 70 63 57 

110 1 00 90 

A 
WRAP STRIP UNWRAP -55.95 

WIRE WRAP WIRE - 30 AWG 
2511.min.51 25 509 51 95 1009 52.95 100071 515.00 
SPECIFY COLOR - White - Yellow - Red - Green - Blue - Black 

CUTTER CRIMPER TOOL (CS -8) 
Pller Nose (serrated law) 

e, Scissors Action Cu91ng 

6 Bon Cutters (4-40. 5-40, 6-32, 6-32, 
10-32. 10-24) l 

L Crimp Stations (7mm Auto - 22-20 to 

ali 12-X0 elect ) 

"Up -Front" WIT Cutting 
Scissors Action Stripping (No. 22-20 to No 10) 

Crimp Stations - insulated (2w-20 to 

12-10 elect ) 

Actual Sae - 81/4" length $8.50 

Permacel Electrical Tape 
94'(.611066n (long) All weather . 540101006 I. 
51.25 per roll - 59.95 per 10 roll package 

ZENERS - DIODES - RECTIFIERS 
ON VOLTS W 

16716 3 3 400nm 
197511 5 I 40309 

16752 5 6 402 
19/51 6 1 

114751 69 
11959 62 
199658 15 

195277 5 6 

1145271 6 2 
1115135 68 
I95236 7 5 

111456 25 

400.77 

4710.77 

5ro 
5007 
50017 

10m 

11154 150 7m 

194058 140 102 
191001 50 Pry I AMP 

161001 Ins Pit 1 4160 
164003 200 P.0 I AMP 

164004 400 P 5 I AMP 

WIRE WRAP CENTER 
HOBBY -WRAP TOOL-BW-630 

534.95\ 
I11.5056 - -_oe0 

Banery Operated (Size C) 
Weighs ONLY 11 Ounces 
Wraps 30 AWG Wire onto 

Standard DIP Sockets (0.25 inch) 
Complete w,h 0919-m on and sleeve 

WIRE -WRAP KIT - WK -2-W 
WRAP . STRIP . UNWRAP ii 

Tool for 30 AWG Wire 1\ 
Roll of 50 Ft. White or Blue 30 AWG Wire 5 

50 pcs each 1", 2 3" & 4" lengths - 
pre -stripped white wire 

S11.95 

WIRE WRAP TOOL WSU-30 

PRICE TYPE 

4100 111005 
4.1 00 I N1006 
A 1 00 194001 
4100 1543600 

/1 00 19148 
371 00 19151 
484 00 194305 

28 194734 

28 114735 
IB 199736 
28 164731 

6'100 19712 
6,802 191744 
6 100 1131113 

12'1 00 19119 
1 5 00 1131185 

12 100 191186 
11 1 00 187188 

VOLTS w PRICE 

600 PR I NIP 10,1 00 

900 PR I AMP 10 1 00 

1000 RV 1 AMP 10/1 00 
50 2008 6 1 00 
15 1071 15100 

35 1011 12 1 00 
75 256 209 00 
5 6 1. 26 
6 2 I. 11 

6 8 I. 28 

8 1 I. 28 

12 t* 28 
15 1* 28 

50 Pry 35 4017 160 
100 Pry 35010 170 
150 Pry 35 MIP 150 
200 Pry 35 IMP 180 
500 Pry 359.47 300 

SCR AND FW BRIDGE RECTIFIERS 

1 75 1 50 1 26 C]eM 354 @ 2009 SCR 
1 75 I 59 I 45 292328 1 60 @ 2009 5[24 

909 9801 120 . 509 VW 90105E REC 

51 05 95 IS 004 980.3 12A 10 2005 ,w BROW RFC 
140 115 110 
159 15 ; 30 
1 75 1 55 10 

MINATURE TOGGLE SWITCH 

II JMT-221 DPDT on/o9/on 51.91 
¢C JMT-223 DPWon/none.7on 51 75 

JMT-121 SPOT on/o9/co 5150 
JMT-123 SPOT on/nOneuon 5125 

r 

DIP SWITCH - li These sMU155 160018 7 SPOT side 54,/3580. 47 

7 a 00010.75 dip They are '084119 sorted for 
mltrolmOCe5507 9p0170170715 51.95 , 

50 PCS. RESISTOR ASSORTMENTS S1.75 PER ASST. 

ASST. 1 

ASST. 2 

ASST. 3 

ASST. 4 

ASST. 5 

ASST. 6 

ASST. 7 

11537 ,'S ASST. 8R 

10 099 12 006 IS 0098 1/ 006 22 914 
5 ea 21 0110 33 009 39 0078 47 0911 56 3794 

66 0444 82 009 100 0001 ,1p 090 150 J091 

5 ea 16 0.701 220 006 270 0004 330 0988 330.306 

210 968 560 0094 610 099 620 OnM iM 

5 55. 1 29 1 56 1 9 7 M 2 76 

3 35 3 A 4 16 5 6B 

5 ea 8 ln 13 1217 1511 

720 27e 336 19 
5 ea 561 6e0 816 100( 

E8. 
,9 

19 
1XM 

174 wAtT 5% 50 65 

Il1 9A(1 54 50 PCS 

1/4 80481 51 10 PC5 

1/4 wATT 50 50 PCs 

194 wATi SS m PCS 
. 

1509 1804 720 2700 3505 

ea 399 4750 569 630 3706 108 04(7 5% SO PCS 

64 1 79 1 514 8 96 1 254 

Sea 2'1 31 399 4 7M 566 I/4 0901 51 50 PG5 

Includes Resistor Assortments 1.7(350 PCS.) 510.95 ea. 
7415060 55 r 15.07 Minimum Order -U 5. Fund. PIN Spec Sheets 251, - Send 151, Stamp for 14770 Catalog 
.15:'9 '9 Calllornla Residents - Add 6% 0.81 T.1 Dealer 011counl 0061491e - R.9ue0 Pricing 
745670 395 

MM5309 
9015311 
MM5312 
119534 
MM53t6 
9465318 
CT7001 

CLOCK CHIPS 
6 2746. BCD Ou1(As Res. PIN 

6 No 400 07965 12 0. 24 0047 

4 0.7 800 Outputs 1 PPS 024019 

6 0756 1276 24 007.5006005 
4 Don Arm 1 PPS 0.404 
04.0 01008 0174 005159 own 199.591 59 951 

6 0.90 Calms 4412 7775 4 Dour 

59 95 

i 
. 

n 
4 95 

6 95 7 

9 95 
5 95 

DATA HANDBOOKS 
7400 P. op. 6 Descr 709 or 91 540007400 ICS 52.95 
CMOS Pen.o. 6 0672uep71 o6 4000 S.. 7:5 52.95 
L.'... 5,1 0.1 6 P uocH De.cr,p1,on 52.95 

ALL THREE HANDBOOKS56 95 

/. ames 
ELECTRONICS' 

1021A HOWARD AVE.. SAN CARLOS. CA. 94070 
PHONE ORDERS WELCOME - (415) 592-8097 

All Advertised Pnpe, 6200 Tim April 

C360 154 304005 5C0 51 95 

1 95 

SO 

1 95 

1 95 

s1,m TRANSISTORS '+ 
s1, 00 11.U47 111 00 . `94440 III CO 193554 491 95 2144501 lu m 51611.9 411 00 26u02 "U. 293705 !II m 2545503 

COI31 

2M31p5 Su 95 5H409 lftm 9.I76 Sum P1pM U,m 
U1 m 263'71 III OD 295054 59100 90724 9 54 l. 2150119 Su m TOM 91 40 210129 
21100 

21.1903 S1100 2611311 i m 
291905 41/ 00 2785139 I. m 241905 41100 2913209 

1n25 
59100 

511 40 

CAPACITOR 

23414' S11 CO 

511 CO 

591C0 
51195 
4112 
41195 
411ce 

,11 
95 

4795 
41901 
£55m 
47195 
511 CO 

511 0 
Sum II, 00 

1900.8 41,00 293917 14610 
798019 lit CO 01/40/501 211 CO 

294014 III CO 945462 u 00 
711123 10 51 00 

50 VOLT CERAMIC 

OISC CAPA(1T015 
14 10-19 50.100 1/9 10-49 50100 

05 04 03 OOlS.e 05 04 035 
05 04 03 0047.1 05 04 035 

05 04 03 011.6 05 04 035 

05 04 03 072.7 06 05 01 

05 04 03 91.1 00 05 04 

05 04 035 1.( 12 09 075 
100 VOLT 8611X FILM GPACITORS 

12 10 07 0226 13 11 08 
12 10 07 0476 21 17 13 

17 10 07 Iml 27 23 17 

12 10 07 22710 33 27 22 

207. DIPPED TA84LUM5 (59.101 CAPACITORS 

29 73 17 1 5/355 30 26 21 

18 23 17 2 21259 31 17 22 

2e 23 17 3 3959 31 27 22 

28 23 17 4 7259 37 28 23 

10 23 17 6 8,250 36 31 25 

28 23 17 10250 40 35 29 

CORNER 

28 23 17 15259 63 50 10 

71191111911 ALUMINUM ELECTROLYTIC CAPACITORS 

AMR Lea/ Radial lead 
47 501/ 15 13 10 47250 15 13 .10 

1 0.504 16 11 II 17506 16 14 11 

3310* 15 13 10 0165 15 13 10 

4 7194 16 14 12 0255 16 14 1 I 

10959 15 13 10 90505 I6 14 .11 

10,509 16 15 12 7/195 15 13 10 

221155 17 15 12 7455 15 13 10 

22506 21 20 18 7 502 16 14 It 
47230 19 11 IS 1 01611 14 .11 09 

47 506 25 21 19 1 1250 15 13 10 

100255 24 70 18 1 ,500 16 14 12 

1001501/ .35 00 16 4150V 24 21 19 

720250 32 .21 75 1001166 19 15 14 

220506 45 11 38 100/252 21 20 18 

470952 33 19 17 100 509 35 30 29 

1000 165 55 50 15 220 165 23 17 11 

2200 165 .70 61 55 1701252 31 28 16 

, 

10p1 
22 p 
476 

100 6 
120 01 

410 pl 

001mI 

0022 

0976 
0788 

1/359 
15135Y 

2215V 
33/355 
87/3535 

60350 
1 017,5V 
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COMPUTER 

DISPLAY 

TERMINAL 

$180.00 

Unused computer terminals in original factory boxes. Made. for 
airline ticketing & seating reservations. 17 inch B/W CRT in 

modernistic housing. 41 lines of data, 52 characters per line, 
generated by diode matrix (graphic) technique. Self contained 
power supply. Keyboard, free standing, reed switches, 54 data 
keys, 28 special keys. Logic unit (not shown) 1024 by 6 bit 
core memory, printer I/O interface, communications I/O 
interface. Due to several years storage, though unused, you 
may have to tinker, clean contacts on circuit boards, etc.We 

furnish free with each, one operational manual, one book 
of schematics. Sold "as is", all sales final. The price is a 

give -a -way. Check with order please (for immediate shipping 
certify your check. Shipped truck (238 lbs) you pay shipping 
on arrival. These have been interfaced by local customers 
with KIM -1 and IMSAI (no doubt can be interfaced with 
many others. $180.00 

JOHN MESHNA JR, PO BOX 62, E.LYNN MASS 01904 
CIRCLE 49 ON FREE INFORMATION CARD 

v BIG -BRIGHT - .5" LED'ALARM CLOCK- 
6, NWT ,AC or DC or ELAPSED TIMER KIT 

$19.95 Complete 

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 1 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/clock 
Wooden Case - Walnut gr. incl. Filter $'4.00 each 

Dimension - 6 5/16" W x 2 9/16" H x 3 7/16 D Pik" Material) 

Plexiglass Case (Ch. - BI., White. Blue, & Smoke) incl. Filter .. 
Dimensions - 5 13/16" W x 2 1/4" H x 5 3/8" D (5, Material) 

Individual Filters - Red, Smoke, Blue. Amber and Green ... ....... $.60 each 

SPECIALS . 

$3.00 each 

8080A Microprocessor $19.95 ea. 

21102-1 Low Power 500NS RAM $1.95 ea. 

.6" Display Common Anode or Cathode $1.95 ea. 

.5" Fairchild Display Conn. Anode or Cathode 796 ea. 

(Same as FTK 0001 & FTK 0002) 
.8" 31 Digit Display Module $5.40 

(Same as FTK 0010) 
LM309K 5 Volt Regulator - Raytheon 790 

LM340T Series Rees.. 5. 6. 12. 15 & 24 V loos.) 990 

1M741 Op. Amp. 14 Pin Dip Pkg. 4 for 990 

2N3055 NPN Transistor 10.3 Pkg 590 

2N4904 PNP (complement to 2N3055) 690 

25 Amp - 200 Volt Full Wave Bridge $1.49 

. HOBB-Y-iRON IX; 
Box 511, Edison. ,N.J'. 08817 - 

Orders must include Check - No COD's. Add $1.00 handling 
for orders under $25.00. N.J. residents - add 5% tax. 
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10-15914 SILICON SIGNAL 

. DIODES IN ONE PACKAGE. 

, 20 LEADS ALTERNATELY 

-SPACED .1"; NO COMMON 
CONNECTIONS. 

.POTTER 
BRUMFIEL 

Type KHP Relay 

4 PDT 3A Contacts 

24V DC 51.50 

(650 coil) 

1200 AC. .$1.75 

(10.5 MA coil) 

CARBON FILM RESISTORS a" 

IN STSaC- A STilL LINE OF QUALITY laW 58 RESISIORS 
~AK) VALUES FROM 2.7 ohm to 4.7Dbtxn 

5 for .25 10 for .40 100 for $1.60 1000 for $14. 

(no mix of values) 100 per value for 1000 eEice 

Memory 
MOS 256 or 1 

INTEL 1101A 
.59 ea 

Dual Cadmium Sulfide 
Photocells, by 

Clairex. 

.25 Each 10 for 2.00 

Photocells Bipolar Memory 
Fairchild 93410 
256 by 1 - 4055 

$1.00 ea 

` NE2 Neon Lamps 

W/39K Resistor 
10/$1.00 «r t. 

25K Trimmer 
e inted Circuit 

Board Type 

Each 1.20 
10 for 51.50 

Tener Diodes 
6V 1w 
6.8 V 1/2 w 

5% 6 / $1.00 

RESISTORS 

IPr'eff5 edl--/ 
1/2 W 5 b 108 
Popular Values 
100 Asst. $1.00 

eforned' 5082-4557 
1/4 w 5 A 10% Bright Yellow 

Popular Values LEDs w/parcel 

100 Asst. $1.00 clips 3 / $1.00 

RESISTORS u p _ 
I1 

*********************MONTHS SPECIALS 

* 747 DUAL 741 OP -AM 

* REGULATORS 

* 1 AMP TO -220 TAB 

* +5, +12, +24 

* -5, -12, -24 EAa ,75 

*1 Alf TO -3 
* +5, +12, +24 EACH 51.00 

*free INTEL w,th 
* data book 525 order 

150 Mhz PRESCA LER 
ECL INPUT -Tit C(MPATIBLE OUTPUT- DIVIDE 
BY 10 AND 100, BOARD,IC'S, COMPONENTS AND 

COMPLETE INSTRUC-IONS $12.95 

6501 -ea OPTION - DIVIDE BY 100 OR 1000 

INCLUDES ABOVE PLUS 11C90 FAIRCHILD 

ECL CHIP $29.95 

.65 

11 * * Transistor Sale! 
74 255964 - HEPS0005, OPN, 150V 

SpeCiUlS+* Each .20 10 for 1.50 

Diode Array # 254248 - HEP715, PNP, 400. 

25C ea. * / Each 15c 10 for 51.00 

Ten for 292222 - 10N,20C10 for 51.75 

$2.25 * 2114400 NPN S .15 10 11.35 

* POWER TRANSISTORS 
* 
* 

* 
* 
* 

* 
* 

High Quality PCB 
Mounting iC Sockets t 

wire wrap sockets .1 pin .S .19 

14 pin . .19 

16 pin . .21 411 

24 pin . .55 

211 pin . .70 

411 pin . 1.10 

14 PIN WW .35 

16 PiN WW .45 

TIP 31 PWR TAB NPN 50 EA 10 FOR 4.00 

1341D1 PWR TAB PNP 50 EA 10 FOR 4.00 

2143773 TO3 160 V 15 A. 1.50 EACH 

BOOKS 
Learn 

Microprocessing! 

I An Introduction to Microcomputers 

by Adam Osborne 57.50 

II An Introduction to Microcomputers 

Volume fI:Some Real -Products 512.50 

III 8080 Programming for Logic Design 

by Adam Osborne 57.50 

Complete Set of Three for $25.00 

FJLL WAVE BRIDGE RECTIFIERS 

25 AMP SCIO PIV 

EACH $2.00 10 FOR $16.50 

TRIAC S 59¢ each 

SPACE AGE 12:35 
CLOCK KIT 

Instructions 
parts - 12 or 

24 hour format. ' - 
Four digit clock kit includes all 

parts for complete clock: 311"x 2": 

-END 70 readouts 

-MM5314 clock chip d all tran- 

sistors. etc. $16.95 
-extruded aluminum case 

-cord with transformer plug 

Send a stamp for our flyer listing 

RCA 8 amo MOLEX 5001 volt 
triacs, 

house numbered 500. . S 4.50 

1500. . 8.00 

Diac .25 ea 
2000 . . 15.00 

DIP Trimmer 
-12 turn trimpots which plug 

into a DIP socket 

-5K and 200K 

-k" x k" x k" 

-4 leads spaced .3" x .2" 

Each 5.65 10 for 54.95 

1 Amp OP AMP 
Sim..National LH0021. 

General purpose oper- 

are money saving bargains! lb15 Q 

ational amplifier in 

an 8 -pin TO -3 package. 

Orders under 57.00 add 51.00 Q,1 ` Capable of large out - 

postage and handling. Resi- 43 ..s. C 1.0. Box, 

aiers 
41778. : dataputcurrents included. 

Complete 

dents of Cal. add sales tax. VJ Sacramento, CA 54.50 each 
Orders shipped promptly. 510 95841 5 for $20.00 

minimum on C.O.D.s. -- --- - 

Phone (916)334.2161 

gragYLon 
ELECTfalDr11C5 

BANKAMERICARD 
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Radio Hut 
TERMS: Money Back Guarantee No. CODs. Texas Residents add 5% 
Tax. Add 5% of order for postage and handling. Orders under 515.00 
add 75c. Foreign Orders: US Funds ONLY! 
For your convenience, call your BankAmericard or Master Charge 
orders In our Continental United Stales. Call Toll Free. 1 800 
527.2304. Texas Residents call Collect 1 - 214 - 271-8423. 

P.O. Box 64783 Dallas, Texas 75206 

VARIABLE POWER SUPPLY KIT #1 

Continously variable from 5V to 20V 
Excellant regulation up to 300 mill 
4400 MFD of filterIng. 
Drilled Fiberglass PC board 
One hour assembly 
Makes an excellent bench or lab power supply 

Kit includes all components 
Yes, Case is included 

ONLY $9.95 

2N4249 @ 4/1.00 
2N4443 400V 8 amp SCR @.65 

TN2021 RCA 200V - 115W T03 NPN 

Potter Brumfield Relay @ 1.25 

115 VAC - 4PDT @ 1.00 

Pancake Photo Cell @ 2/1.00 

LM380 8 Pin Mini Dip @ .75 

Memorex Computer Boards @ 4.25 
(5 pieces) 

Color Organ 
60 Watt @ 2.00 

Sockets - Pulled from new PC Boards 
Guaranteed 100% 

24 PIN low Profile 4/1.00 
40 PIN Low Profile 3/1.00 

REPEAT OF SELLOUT 

12 HOUR BASIC CLOCK KIT INCLUDES: 
FCS 8000 3-1/2 Digit .80in. Characters 
FCM 7010 Direct Drive Radio Alarm Clock chip 

t case (Punched for readout) 

ALL THIS ONLY $9.50 (Specs Included) 

DRILLED PC BOARD 
For above only $2.50 
Transformer for above $1.00 

VARIABLE POWER SUPPLY KIT #2 
Same as above but with 1 amp output 
also with case - ONLY $12.95 

POSITIVE VOLTAGE REGULATORS 

LM340-6 LM340-15 
LM340-8 LM340.18 
LM340-12 LM340-24 

To 220 Case. Your choice ONLY $ .85 

TRANSISTOR ASSORTMENT 
A good selection of PNP NPN 
transistors, PC Lead 
Spec included for numbers In 
assortment 20/1.00 
(100% Satisfaction Guaranteed) 

WATERGATE SPECIAL: Telephone 
relay automatically starts and stops 
tape recorder. No batteries required. 
KIT COMPLETE with all parts -drilled 
PC board and case $10.95 

NEGATIVE VOLTAGE REGULATORS 
7905 7915 
7906 7924 
7912 To 220 case 

Your choice - O V LY $ .85 each 

I N4004 
IN 4007 
IN4148 

400 PIV 1 amp @ 15/1.00 
1000 PIV 1 amp (41011.00 
Switching @20/1.00 

MAN 8 @ 1.25 each 

FND 800 .80 character c.c. only 2.50 

5V POWER SUPPLY -5 volt, 1 amp 
regulated power supply kit for all your 
TTL supply requirements. 
FEATURES: line regulation .005% 
Load regulation 50mV Kit Includes 
all components, PC Board, Trans- 
former, Fuse and Pilot Light. 
Nothing else to buy! $ 6.50 

FINNED HEATSINK for above 
Regulators 2-3/4" high 
2-112" wide 
1" deep 
ONLY S .40 each 

TRANSISTORS 
2N 3904 
2 N 3906 
2N 3055 
2N4400 
2N 5401 
2N2907 

6/ 1.00 
6 / 1.00 

.65 
6 / 1.00 
6 / 1.00 

15/ 1.00 
'(Mouse numbered and are PC lead) 

LM710 
LM711 
LM741 

LM748 
LM324 
LM309K 
LM3900 
LM380 
LM380 

BATTERY CLIP 
Standard 9V battery clip with 
4.1/2" tinned leads 151 $1.00 

LINEARS 

14 Pin .25 NE555 .45 
14 Pin .25 NE556 .95 
Can, 14 Pin .25 NE565 .95 

Mini -Dip NE566 .95 
Can .25 NE567 1.10 
14 Pin .40 1458 (5558) .49 

.95 

.35 
81 Pin Mini -Dip .75 
14 Pin 1.00 

TTL 100% GUARANTEED! OR vouR MONEY 6vC8 

7400 .19 7425 .30 7454 .19 74100 51. 
7401 .19 7426 .27 7470 .38 74123 .65 
7402 .19 7427 .19 7472 .25 74125 .47 
7403 .19 7432 .34 7473 .25 74141 .75 
74L04 .29 7437 .39 7474 .39 74145 $1. 
7404 .19 7438 .39 7475 .59 74154 $1. 
7406 .29 7440 .19 7480 .49 74161 .95 
7408 .19 7442 .65 7485 .95 74163 $1.10 
7409 .19 7443 .65 7490 .75 74164 $1.10 
7410 .19 7444 .69 7491 .75 74174 .95 
7411 .29 7446 .89 7492 .75 74175 $1.80 
7413 .50 7447 .85 7493 .70 74180 .80 
7420 .19 7450 .24 7494 .95 74191 $1.25 
7430 .19 7451 .19 7495 .75 74192 01.25 
7421 .19 7453 .19 7496 89 74193 $1 
7423 .39 74195 $ 69 

CALL OUR TOLL FREE NUMBER 1-800-527.2304 
FOR QUANTITY DISCOUNT INFORMATION: 

LOW POWER SCHOTTY 

74LS00 .25 74LS74 .49 
74LS02 .25 74LS90 .85 
74LSO4 .30 74LS132 .90 
74LS08 .25 74LS138 .89 
74LS10 .25 74LS139 .89 
74LS11 .32 74LS155 .90 
74 LS 20 .31 74 L S 157 1.00 
74LS21 .33 74LS162 1.39 
74LS22 .33 74LS163 1.39 
74LS27 .30 74LS175 1.09 
74LS30 .31 74LS193 1.09 
74LS32 .33 74LS258 1.09 
74LS37 .40 74LS367 .70 
74LS38 .35 74LS368 .70 

60 HZ CRYSTAL TIME BASE -This 
60 Hz crystal time -base enables MOS 
Clock circuit to operate from a DC 
power source ideal for car, camper, 
van, boat, etc. 
60 Hz output with an accuracy of .005% (gyp.) 

Low power consumption 2.5mA (typ.) 
Small size will fit most any enclosure 
Single MOS IC osclllalorldivider Chip 
5.15 volts DC operation 

only $5.95 

2 for $10.00 

TRANSFORMERS 
12V CT 500ma @ 2.00 
10V 1 AMP @ 3.25 

CMOS SALE 
PRICES SLASHED -ALL PARTS ARE 100%PRIME 

CD4000 .16 CD4023 .16 C04053 .90 
CD4001 .16 CD4024 .70 CD4056 1.00 
CD4002 .16 CD4025 .19 CD4058 .90 
CD4007 .16 CD4027 .39 CD4060 1.00 
CD4009 .45 CD4028 .75 CD4066 .69 
CD4010 .45 C 04029 .99 C04069 .30 
CD4011 .16 CD4030 .16 CD4071 .16 
CD4012 .16 CD4035 .99 CD4076 .99 
CD4013 .29 CD4040 1.00 CD4102 .68 
CD4014 .75 CD4041 .69 CD4116 .39 
CD4015 .75 CD4042 .59 CD4507 .40 
CD4016 .29 CD4043 .60 CD4512 .50 
CD4017 .80 CD4044 .59 CD4516 .85 
CD4018 .80 CD4049 .35 CD4518 .85 
CD4019 .39 CD4050 .35 CD4520 .85 
CD4021 .90 CD4051 .90 CD4528 .80 
CD4022 .90 CD4052 .90 CD4911 .30 

4006 1.10 4008 .16 4020 1.10 
4032 .16 4047 .59 4077 .39 

74CO2 .29 74C04 .29 
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CAPACITORS 

2200uí 35VDC PC Lead Axial 0.29 Elec. 
1000u1 35VDC PC Lead Axial 0.29 Elec. 

20uf 350VDC PC Lead Radial @.29 Elec. 
6.8uí 35VDC PC Lead Axial ®6/1.00 Tant. 
6.8u4 35VDC PC Lead Axial 01011.00 Elec. 
10uí 50VDC PC Lead Axial (a 1011.00 Elec. 
tout 35VDC PC Lead Axial 01011.00 Elec. 
tOuf 1dVOC PC Lead Axial 010/1.00 Elec. 
47uí 10VDC PC Lead Axial @ 10/1.00 Elec. 

470uí 15VDC PC Lead Axial 016/1.00 Elec. 
220u1 63VDC PC Lead Axial @ 6/1.00 Elec. 
1000 15VDC PC Lead Axial @.20.Elec. 

2000uí 16VDC PC Lead Axial @ 3/1.00 Elec. 
4700 16VDC PC Lead Axial ® 4/1.00 Elec. 
68pf 50VDC Disc 020/1.00 

220pí 50VDC Disc 02011.00 
150pf Mica 0.10 

USE OUR TOLL FREE 
NUMBER 

1-800-527-2304 



AMAZING & HARD -TO -FIND 
; a SCIENCE BUYS: 

ALTERNATE ENERGY ', . 

° SPACÉ'AGE,. 'HOBBIES 

116 

GÍANT FREE 
164 PG. CATALOG 

4000 UNUSUAL BARGAINS 

FOR HOBBYISTS, 

° SCHOOLS, INDUSTRY 

SUPER POWER FOR ANY AM RADIO 
Antenna assist has pulled in 
stations up to 1000 miles- off! 
No wires, clips, grounding. Solid 
state-ato elec., baits., tubes. 

5 No. 72,095EH $19.95 Ppd. 
ULTRA SELECT-A-TENNA 
(OVER 1000 MILES) 
No. 72,147EH ..........$24.95 
SUBJ. TO LOCAL COND. 

SAVE 50%! 8 x 20 MONOCULAR 
Top quality Spy Scope, a 530 
value, now 514.95! Special pur- 
chase saves you 50%. 100% 
coated optics; 393 ft. field of 
view. Only 2 oz.-stores in 
pocket, purse, glove box. 

No.1566EH .. $14.95 Ppd. 

SEE MUSIC IN PULSATING COLOR 
3 -Channel Color Organ lets you 

modulate 3 independ strings of 
colored lamps wr intensity of 

l your music "Audio light show" 
flashes, responds to rhythm. .. ( pitch, 

No. 42,309E11 (ASSEMBLED) 518.50 Ppd. 
No. 42.336EH l$JNASSEMBLEO) 515.95 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 
1000 yds. Relative brightness, 
9.0. Fully coated optics. more! 

No. 1556EH .._......(9'/4x8ih"; 47.5 oz) 599.95 Ppd. 

110V FUEL MISER RECLAIMS HEAT 
Jl_ Save your 40°° wasted heat to 

warm a basement, garage, rec 
rm. at no extra cost! Direct it 
your way instead of up the 
chimney. Fan -forced clean hot 
air via easy ducting! 

No. 19,194EH (5" DIA.) Shpg. 17 lb...5121.50 FOB 
Mo. 19,195EH (6" DIA.) 

BUILD ALPHA MONITOR: $37.50! 
All you need w/ your basic elec- 
tronics knowledge (excl. 9v tr. 
bait.) for port. biofeedback 
unit, an aid to relaxation, con- 

(centration. 5 microvolt sensitiv- 
ity; self-cont. 

No. 61,069EH (MIT) $37.50 Ppd. 
No. 71,809EH (BILLY ASSEMBLED) $59.95 Ppd. 

PRO ELECTRONIC SOUND CATCHER 
Parabolic mike a/ 183/4" trans- 
I.arent reflecting shield 8 2 
C.'s in amplifier magnifies 

{ signals 1000 over omni-direction 
lb,. mikes. Catch sounds never bef. 

heard; highest signal to noise 

ratio Doss. 51 lb. 
No. 1649 EH(REO.29V BATT.) 5299.00 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. ate,_LA 2 

fiavf + No. 42,514EH.539.95 Ppd. 

CAN'T SLEEP, RELAX? TRY THIS! 
Electronic sound conditioner 
simulates 4 kinds of soothing 
sounds of ocean surf 8 rain; 
"white" sound helps mask un- 
wanted noise. Medical tests 
proved analgesic effects! 
No. 71,997EH $89.95 Ppd. 

QUALITY DETECTOR UNDER $40 
Our fully transistorized BF0 unit 

-e can locate a quarter at 18". 
Powerful 6 trans. -oscillator - 
amplifier circuit. Comp. to 
others priced 50% more! Alumi- 
num, just 2 lb. 
No. 80,222EH $39.95 Ppd. 

EDMUND SCIENTIFIC CO. 
300 Edscorp Bldg., Barrington, N.J. 08007 (609) 547-3488 

America's Greatest Science Optics Hobby Center 
CIRCLE 24 ON FREE INFORMATION CARD 
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THERE IS NO OTHER TELESCOPE LIKE IT! 

THE NEW EDMUND 41/4' f/4 
NEWTONIAN WIDE FIELD 

REFLECTOR TELESCOPE 
e - 

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 upi Just 
insert the eyepiece. focus. and its big 344' field of view gives you more stars in a 

single view than any other type of telescope Bright, crisp. finely resolved images 
re capture your interest and imagination It s probably the easiest to use telescope 
ever over your shoulder, in your lap. on a tripod Or lost rotate the spherical base 

on its own mcunt for use on a table, car hood Take it anywhere (only 1T. 10 lb.) 
Top quality optical system 4L:. 14 parabolic primary mirror (Ye wave. 1 T F L ). 

preahgned is wave diagonal on acoated optical w ndow seals optics from moisture 
and dust 28mm Kellner eyepiece (gives ISO. higher without other eyepiece or 
Barlow) Fast focusing (25' to infinity) Bright Scharfanian red (doesn't impair night 
vision). adi carrying strap A 1.,5t scope must 
an ideal second scope, 
There Is no other telescope like it. NO. 2001E H 149" pd, 

. 

No. 1689EH 

Do -It -Yourself Kit W61069EH 

FOR GREATER RELAXATION, CONCENTRATION, 

listen to your Alpha and Theta brainwaves! 

COMPARES 
WITH UNITS 
SELLING FOR 

$150 UP. 

pider 

$37.50 ppd. 
Low Cost 'Starter' Unit M71809EH $59.95 ppd. 

Do it with an amazing biofeedback monitor. 
This ultra -sensitive sensqr detects brain sig- 

nals, lets you monitor (hear and see!) your 
Alpha and Theta brainwaves. Great aid to re- 

laxation, concentration. This portable (8 x 3 

x 4") lightweight (24 oz.) metal unit has a 

unique electrode headband to slip on or off in 

seconds without messy creams or solutions. 
Hooked to amplifier, it filters brainwaves, and 

signals an audible beep for each Alpha or 

Theta wave passed. You get both audio and 

visual (L.E.D.) feedback with this reliable, com- 

pletely safe unit. It operates on two 9v tran- 

sistor batteries, offers features comparable to 

many costlier models. A comprehensive in- 

struction booklet is included. $9995 
No. 1689EH JUST ppd. 

LOW COST, HIGH QUALITY 
'"BINOCULAR'r WNW 

STYLE 
5 329.95'.;' 

a.. . 

INFRA -RED EYE 

A must for Infra -red crime detection surveil- 
lance, security system alignment, I.R. detec- 

MAMFRI(AN toYi1r IND 4w "PRESS 

_,SEND FREE 

164 PG. CATALOG "EH" 
Charge my American Exp 

BankAmericard ' Ma:.ter Chg 

Interbank No 

Card No 

Expiration Date 

30 -DAY MONEY-BAC.( GUAR- ' ANTEE. You must be satis - 
II tied or return any purchase Ln 30 days for full refund. 

tion, laser checking, night-time wildlife . 

STANDARD 
STYLE study-any work requiring I.R. detection and 

529995 conversion to the visible spectrum. Self- 
contained scope (11 x 141/4 x 3") includes I.R. 
light source (for up to 90' sight at night!), 6032 I.R. converter tube, f/3.5 
telephoto lens, adjustable triplet eyepiece, an adapter for use with your car's 
cigarette lighter-more! Bright 1.6X image (Binocular style gives super - 
bright 2.5X). Focuses from 10' to infinity, runs on 6 or 12v DC. 

Not for sale to Cal. residents other than authorized by U.S. Armed 
Forces, law enforcement agencies or solely for scientific research 
and education purposes. 

STANDARD STYLE, STOCK NO. 1683EH ONLY $299.95 Ppd. 

BINOCULAR STYLE, STOCK NO. 1685EH JUST S329.95 Ppd. 

'COMPLETE AND MAILCOUPON NOW 
EDMUND SCIENTIFIC CO. 300 Edscorp Bldg., Barrington, N. 1. 08007 

Send me the fo lowing: 
Stock No. Quantity Price Ea. 

Add handling charge $ 1.00 
Enclosed is _check, 
_M.O. in amount of $ 

Signature 

Address 

City, State, Zip r_r_r_ etr_ eta 

I 

I 

I 

I 

I 
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new design... 
new features...un!que, 

time -tested principle! 
Wellercontiofled output soldering s' -1"i 

COOPER 
INDUSTRIES 

Model WTCPN. New convenience -features. Striking contemporary appearance. 
Completely new design. Now more than ever in a class by itself. Only Weller's 
advanced engineering could have improved on its own predecessor WTCPL 
Station, popular standard of the electronics industry. 

new heat shield for cool operator comfort 
new plug-in iron design for zero down -time 
new integral tip -storage tray 
new larger sponge for easier tip cleaning 
improved, unitized rocker switch and neon indicator light 
new inpact-resistant case 
Anc add to these new features Weller's unique, proven, closed -loop, low -voltage 

circui: with its "interchangeable brains" in the tip ... a ferromagnetic sensor 
that controls the temperature at 600, 70O or 800°F., protecting sensitive 
workp eces. To change tenperatures, simply change tips with knurled thumb- 
screw More than 50 options ín configuration, tip size, reach, and temperature! 
Exclusive -process triple -plating prevents tip oxidation and "freezing". 

With all these new features and exclusive p-inciples, Model WTCPN is still all 
functDn ... no frills! It's LL -listed and OSHA -compliant, of course. And now it's 
available at leading electronic distributors ... coast -to -coast. See it there. 
For technical information, write on your letterhead. 

i " 

f 

Weller-Xcelite Electronics Division 
The Cooper Group 
P O. BOX 728 APEX, NORT i CAROLINA 27502 

CIRCLE 15 CN FREE INFORMATION CARD 
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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. In 
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 

1 

111_11~,-- 

SWR 

CAL 

St RF 

DINA MIKE VOLUME SQUELCH 

t'. 
Ir 

, 

O 
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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. 

ob ra 
Punches through loud and clear. 

Cobra Communications Products 
DYNASCAN CORPORATION 

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

EXPORTERS: Empire Ratneew. N Y CANADA Atlas Electronics - Toronto 

Cobra 29xL.A n 
B CB H.F. 
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