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Mic is an incredibly flexible, 

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

Hardware includes an 80 key, so' -':ware - 
definable keyboarc I/O interface board, 
6500A -series microprocessor (power ul 
enough for advanced computinc), a high - 
detail graphics and character display 
processor, power supply, rf modulator, 
and connections for up to 4 tape recorders 
plus TV :r monitor. An interconnect bus 

permits 15 additional microprocessors, 
parallel >rocessirg and vastly increased 
computng powe-. 

Syste n software-including EC[.'s own 
notsoBnSIC high level language: on 
advar ced 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 
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32K byte expansion boards and a mapping 
option give Micromind expandable access 
to 64 Megabytes. Utilizing software - 
controlled I/O channels, Micro-nind's 
advanced encoding techniques load data 
from ordinary tape recorders a: 3200 
bits per second. 

Micromind comes to you ready -to -use, 
factory assembled and fully tested. Among 
microcomputers, it has the largest memory 
capacity and the fastest storage. You're 
looking at the work of the fines: display 
processor on the market. You won't find a 
microcomputer with a more powerful CPU. 

You won't find a computer with a 
more flexible keyboard. You won't 

t 
find anything to 

touch it at 
= - $987.54. 

So, quit the kluge scene and key into 
Micromind. You'll be a main frame per- 
former, with all the comforts of home. 
We're not fooling...this is the cat's µ! 

ECD CORP. 
196 Broadway, Cambridge, Mass. 02139 
(617) 661-4400 

Name 

Address 

City/State Zip 

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

Bar'.Americard Master Charge Mass.Resident add 5%Sales Tax 

# Expiration Date 

Signature 

Send me your brochure. 
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What d'ya mean, you can't fix CBs? 
Introducing the Sylvania ECG CB10-4 service kit. 

26 semiconductors that can turn CB problems into profits. 
Until now, the toughest problem in handling 

CB repair jobs was getting the right re- 
placement part. 

Now, we've put the solution 
to 1,047 of these parts prob- 
lems in one kit that will fit right 
on your bench. 

The CB10-4 kit has 23 tran- 
sistors and 3 integrated circuits 
that are the most frequently need 
replacements in transceivers and other 
CB equipment. And the interchangeability 

guide that comes with the kit tells you the 
right ones to use as replacements. 

With the CB10-4 most of your 
parts needs are right at your 

fingertips. And you can get 
the others in the same place 

you bought the kit-at your 
Sylvania distributor. 

. We're helping you make it. 

.GTE, SYLVAN IA 



The White Knight Antenna, 
Style 430/available in a variety 

of pre -assembled mounting 
styles. Complete with cables 
and connectors. Under 525. 
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Shakespeare's 
White Knight. The 
best antenna going. 
And coming. 

ShaKespeare comes on strong for the new 40 
channel era. With high performance CB antennas 
thatturn on the power on all 23 or 40 channel 
CB -rarsceivers. 

Shákespeare's new White Knight Antenna 
corr bines the rugged, mechanical strength of gleam- 
ing white fiberglass with precision engineered elec- 
tronic components. Components like the high quality 
loacing coil permanently fused in a solid polycar- 
bonate thermoplastic base. Totally impervious to the 
env,rorment. And pre -tuned to an SWR of 1.9 to 1 

or less over the -40 channel band (1.3 to 1 or less at 
the center). To assure.maximum range and peak 
performance everytime you key the mike.That's what 
sets the White Knight antenna apart from all 
the others. 

Ride full tilt into the 40 channel era with the new 
White Knight CO Antenna. And take the Shakespeare 
performance route home. 

o 

N 

Coming o strong forth Knights of.the Road. 

i 

C79. sNkvspe.r. ComN,y 1971 

Shakespeare Company/Antenna Group, P.O. Box 246, Columbia, S.C. 29202 
In Carada Len Finkler Ltd., Ontario. 
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Radio -Electronics., 
THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS 

Electronics publishers since 1908 FEBRUARY 1977 Vol. 48 No. 2 

CB RADIO 32 Equipment Report 
B&K CB tester 

39 40 -Channel CB Spectacular 
Special 16 -page report on new developments in 40 -Channel 
CB starts here. 

40 40 -Channel Equipment Roundup 
A manufacturer by manufacturer look at what will be available 
in 40 -channel CB gear. by Fred Petras 

45 Antennas For 40 -Channels 
Are they special? Can you use your old 23 -channel antenna? 
Do you need a new one? by Richard Bitner 

47 Phase Lock Loop 
How it works for 40 -Channel gear. by Robert F. Scott 

50 New FCC Rules 
Changes that affect 40 -channel operation that you must know 
about. 

51 Manufacturers of 40 -Channel CB Transceivers 
Who's making what. Final report at press time of the 150 FCC - 
approved 40 -channel gear. 

54 Coax Connector A Cinch 
New coax connector is a cinch to install. No soldering is 

needed. by Fred Shunaman 

BUILD ONE 
OF THESE 

58 Keyboard Synthesizer 
Part II: Final construction details. by John Simonton 

61 Digital Car Clock 
It's easy to build and puts digital time in your car. 
by Robert Arp 

TELEVISION 55 Color TV '77 
A look at the newest circuits in this year's solid state Color 
sets. by Karl Savon 

78 Service Clinic 
Screen Controls by Jack Darr 

79 Reader Questions 
R -E's Service Editor solves reader problems 

HI -Fl 
STEREO 

64 Amplifier/Speaker Interfaces 
New BIC speaker system. by Len Feldman 

67 R -E Lab Test Report 
Soundcraftsman PE 2217 preamp equalizer. 

69 R -E Lab Test Report 
Bigston BSD-300 cassette deck. 

TEST 
EQUIPMENT 

34 Equipment Report 
Jerrold Texscan VSM-5 Spectrum Analyzer. 

75 Analog Multimeters 
Part II: Specification, features and applications. 
by Charles Gilmore 

GENERAL 
ELECTRONICS 

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

22 Komputer Korner 
How microcomputers make a decision. 
by John Titus, David Larsen and Peter Rony 

100 State of Solid State 
What's happening in IC & Transistor development now. by 
Karl Savon 

DEPARTMENTS 106 Advertising Index 
12 Advertising Sales Offices 
14 Letters 

105 Market Center 
6 New & Timely 

98 New Literature 
92 New Products 
99 Next Month 

107 Free Information Card 

ON THE COVER 
40 -channel CB went into effect 
January 1, 1977. Right now, all 
kinds of 40 -channel gear is on 
sale. The 40 -channel dial on 
our cover symbolizes this de- 
velopment. To bring you all the 
latest information we have pro- 
duced the special 16 -page 
section starting on page 39 of 
this issue. 

I, 
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THIS TEST SIGNAL was used to test a new 
concept in speaker design. Get the whole story. 
See story starting on page 64. 

TO POINT 
L AND M 

IC 

FOIL SIDE 
DOWN 

440 NUT 

RUBBER FOOT 

SOLDER LUG 

440x1/4 
MACHINE 

SCREW 

PITCH BENDER BOARD Is Important part of 
keyboard synthesizer. See page 58. 

Radio -Electronics, Published monthly by Gernsback 
Publications, Inc., 200 Park Avenue South, New York, 
NY 10003. Phone: 212-777-6400. Second-class postage 
paid at .New York, NY and additional mailing offices. 
One-year subscription rate: U.S.A., U.S. possessions 
and Canada, 58.75. Pan-American countries, $10.25. 
Other countries, 510.75. Single copies $1.00. r 1977 by 
Gernsback Publications. Inc. All rights reserved. Printed 
in U.S.A. 

Subscription Service: Mail all subscription orders, 
changes. correspondence and Postmaster Notices of 
undelivered copies (Form 3579) to Radio -Electronics 
Subscription Service, Box 2520, Boulder, CO 80302. 

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

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

TED visits United States: The only videodisc system 
currently on the market anywhere-the TED system, 
developed by Telefunken of Germany and Decca of 
Great Britain-was shown recently for the first time 
in the United States in NTSC color format. The player 
and a small selection of discs have been on the market 
in Germany since March 1975 with less than 
spectacular public acceptance. TED discs measure 
83/4 inches (21 cm) in diameter, and each thin flexible 
disc has a playing time of 10 minutes. Recording is 
done on the hill -and -dale principle and a diamond - 
tipped "pressure stylus" reads the "bumps" as the 
disc revolves at 1800 RPM on a cushion of air. 

In Germany, the player sells for $500-$600, with 
discs at $4-$10 each, but Telefunken officials maintain 
that in large-scale production players could retail as 
low as $200-$300. A prototype automatic changer 
that can accommodate up to 12 discs, with a four - 
second changing time, was also demonstrated. Picture 
quality and color produced by the player and changer 
were extremely good during the demonstration. 

Despite the slow consumer acceptance in Germany- 
which Telefunken attributes to low program quality 
and quantity-the TED player will be manufactured 
for the NTSC color market by two Japanese firms, 
Sanyo and General. Two other Japanese companies 
will manufacture discs, with marketing scheduled to 
start in Japan in April, well ahead of the estimated 
December 1977 "test -marketing" date for the Philips - 
MCA -Magnavox and RCA LP videodisc systems in the 
U. S. The TED system could show up in this country 
before the year is over. Sanyo markets television sets 
here under its own brandname and is also a principal 
supplier to Sears, Roebuck and Co. General's sets 
are handled on a private -label basis, and under the 
Teknika brandname, principally by department stores. 

Home VTR suit: A legal challenge to the very concept 
of home videocassette recording has been filed against 
Sony by two movie companies. Universal Pictures and 
Walt Disney Studios jointly sued Sony, its advertising 
agency, a group of Southern California Sony dealers 
and one owner of a Betamax home videocassette 
recorder, charging that Sony is encouraging copyright 
violations by making VTR's available to consumers 
to tape copyrighted movies shown over TV. The suit 
asks injunctions against manufacture, sale and use 
of the machines for this purpose and seeks to have 
the court order all tapes of the studios' copyrighted 
shows destroyed: 

Sony promptly denied that Betamax violates 
copyrights, calling it a "time -shift machine" that makes 
it possible for viewers to watch programs at more 
convenient times. Sony indicated it felt the movie 
companies were trying to invade consumers' homes 
and tell them how and when they could see programs 
broadcast on the publicly owned airwaves. The entire 
future of home videotape recording of broadcast 
programs could rest on the outcome of the case. 

It's generally agreed that taping a copyrighted show 

from television and then exhibiting the tape for an 
admission charge, or selling the tape, would be illegal. 
But the concept of making tapes from the air for 
personal use has rarely been challenged in the past. 
In fact, a 1972 phonograph record anti -piracy law 
expressly exempts audio recordists who make tapes 
off the air for their own use from being penalized by 
law. Whether that precedent extends to video 
presumably will be decided by the courts. 

TV makers' blues: Is the American television 
manufacturing industry destined to go the way of the 
domestic radio industry-in other words, out of 
existence? The substantial increase in total lU.S. TV 
sales in 1976 over 1975 appears almost totally to 
reflect a substantial increase in imports. In the first 
nine months of 1976, imports represented 32.8% of 
the color TV supply, up from 17.1% in the same months 
of 1975, and 70.5% of black -and -white, as compared 
with 67.4% a year earlier. Imports' share of the color 
market in the third quarter rose to a record 43.9%. 

One of the casualties of low sales of domestically 
produced TV sets was Westinghouse's color tube 
business. The company stopped production last 
December, leaving only four firms manufacturing color 
tubes for U. S. set manufacturers-G-E, GTE Sylvania, 
RCA and Zenith. Meanwhile, some U. S. TV set and 
component manufacturers, along with labor unions, 
are seeking government action to trim imports of 
Japanese color sets on the grounds of "unfair 
competition" and damage to the domestic industry. 

The Elcaset arrives: Cassette convenience with open - 

reel sound comes at a relatively high price in the new 
Elcaset decks now being introduced. The Elcaset is 
about 21/2 times as large as a conventional compact 
cassette and contains 1/. -inch tape that moves at a 
speed of 33/4 IPS. The system is designed for audio 
automation-special cut-out holes in the case are 
used to automatically set bias and equalization circuits 
for any of three different types of tape (low -noise, 
chrome and Ferrichrome) and switch Dolby circuits 
in or out. Provision is also made for the use of a 
special control head in professional models fcr 
automatic cueing and program control. Frequency 
response is claimed to be equal to open -reel tapes. 

Elcaset's operation differs from that of a conventional 
cassette in that the tape is pulled out of its case when 
inserted in the deck, and three heads can be used 
(record, playback and erase)-four, with the addition 
of the control head. The system was developed in 
Japan by Sony and Teac. Technics by Panasonic will 
introduce a single -motor Elcaset deck next June at 
$750, and a four -motor professional model at about 
$2,000. Superscope and Teac also have scheduled 
sale of Elcaset decks in the U. S. Sony, Toshiba, Aiwa 
and JVC have also shown models in Japan. 

DAVID LACHEINBRUCH 
CONTRIBUTING EDITOR 
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Pub. price, $16.95 
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767/556 
RAPID 
PRACTICAL 
DESIGNS OF 

ACTIVE FILTERS 

by D. E. Johnson 
& J. L. Hilburn 

771/480 

MANUAL FOR 

MOS USERS 

by J. D. Lenk 

637/458 
DESIGNING 
WITH TTL 
INTEGRATED 
CIRCUITS 
by Texas 
Instruments, 
Inc. 
Pub. price, $26.00 

Club price, $17.50 

771/456 

DIGITAL 
ENGINEERING, 
2/e 
by G. K. 
Kostopoulos 

Pub. price, $24.95 
Club price, $18.95 

238/901 

APPLICATIONS 
OF OPERATIONAL 
AMPLIFIERS: 
Third -Generation 
Techniques 
by J. G. Graeme 

Pub. price, $18.65 
Club price, $11.95 

209/804 

ELECTRONICS 
ENGINEERS' 
HANDBOOK 
by D. G. Fink 

Pub. price, $42.50 
Club price, $32.50 

Introductory offer 
to new members of the 

ELECTRONICS AND CONTROL 

ENGINEERS' BOOK CLUB 

any one 
óf these-- great - 

professional books 

. for 
only 

. values up 
to. $42.50 

00 

I Special $1.00 bonus book comes to you 
with your first club selection 

-- 423/156 

INTEGRATED 
' r ELECTRONICS: 

j "" Analog Digital 
1 .l Circuits & 1' 

a Systems 
4- ' by J. Millman 

& C. Halkias 
IM 

a ` Pub. price, 521.00 
Club price, $15.95 

209/731 

STANDARD 
HANDB3OK FOR 

NpIN011 ELECTRICAL 
ENGINEERS, L 10/e 
by D. J. Fink& 
J. M. Carroll 

Pub. price, $41.50 
Club price, $28.50 

353/387 

MINICOMPUTERS 
FOR ENGINEERS 
AND SCIENTISTS 

by G. A. Korn 

Pub. price, $23.45 
Club price, $15.50 

287/341 

STANDARD 
HANDBOOK OF 

ENGINEERING 
CALCULATIONS 
by T. G. Hicks 

Pub. price, $19.50 
Club price, $15.25 

6I7/97X 
HANDBOOK OF 

OPERATIONAL 
AMPLIFIER 
CIRCUIT DESIGN 
by D. E. Stout 
& M. Kaufman 

Pub. price, $24.50 
Club price, $17.50 

771/189 

ELECTRONIC 
TROUBLE- 
SHOOTING 

by C. N. Herrick 
Pub. price, $13.95 
Club price, $10.95 

124/485 

ELECTRICAL 
ENGINEERING 
FOR 

PROFESSIONAL 
ENGINEERS' 
EXAMINATIONS, 
3/e 
by J. D. 
Constance 
Pub. price, $17.00 
Club price, $12.50 

404/453 
GUIDEBOOK OF 

ELECTRONIC 
CIRCUITS 

by J. Markus 

Pub. price, $26.95 
Club price, $21.50 

save time and money by joining the 

ELECTRONICS AND 
CONTROL ENGINEERS' 
BOOK CLUB 

Here Is a professional book club designed to meet your on-the-job engineering 
needs by providing practical books in your field on a regular basis at below 

publisher prices. If you're missing out on important technical literature -if today's 
high cost of reading curbs the growth of your library -here's the solution to your 
problem. 

The Electronics and Control Engineers' Book Club was organized for you, to 
provide an economical reading program that cannot fail to be of value. Admin- 
istered by the McGraw-Hill Book Company, all books are chosen by qualified 
editors and consultants. Their understanding of the standards and values of the 
literature in your field guarantees the appropriateness of the selections. 

How the club operates: Every month you receive free of charge The Electronics 
and Control Engineers' Book Club Bulletin. This announces and describes the 
Club's featured book of the month as well as alternate selections available at 
special members' prices. If you want to examine the Club's feature of the month, 
you do nothing. If you prefer one of the alternate selections -or if you want no 
book at all -you notify the Club by returning the card enclosed with each Bulletin. 

As a Club member, you agree only to the purchase of four books (including 
your first selection) over a two-year period. Considering the many books pub- 
lished annually, there will surely be at least four you would want to own anyway. 
By joining the Club, you save both money and the trouble of searching for the 
best books. 

r--- MAIL THIS COUPON TODAY ---, 
ELECTRONICS. AND CONTROL ENGINEERS' BOOK CLUB 
P.O. Box 582, Princeton Road, Hlghtstown, New Jersey 08520 

Please enroll me as a member and send me the Iwo books indicated. I am 
to receive the bonus book at the Introductory price of 51.00 plus my first selec- 
tion, plus tax, postage and handling. If not completely satisfied, I may return 
the books withla 10 days and request that my membership be cancelled. II 
I keep the books, I agree to take a minimum of three additional books during 
the next Iwo years at special Club prices (guaranteed 15% discount, often 
more). I will receive the Club Bulletin 12 times a year. If I want to examine 
the featured selection, I need lake no action. II will be shipped automatically. 
If. however, I want an alternate selection -or no book at all -I simply notify 
the Club by returning the convenient card always enclosed. I will always have 
a minimum of ten days in which to return the card and you will credit my ac- 
count fully, Including postage, if this is not the case. Membership in the Club 
is continuous bat cancellable by me at any time after the four -book purchase 
requirement has been filled. This order subject to acceptance by McGraw-Hill. 
Orders from outside the continental U.S. must be prepaid. All prices subject to 
change without notice. Oiler good for new members only. 

Write Codex of $1.00 bonus Write Code jt of 
book selection here first selection here 

NAME 

ADDRESS 

CITY 

STATE ZIP 

EXTRA SAVINGS: Remit in full with your order, plus any local and state 
tax, and McGraw-Hill will pay all postage and handling charges. E33310 
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Worldwide TV by phone possible 
with new slow -scan system 

It is now possible for televised pictures 
to be transmitted from one or more CCTV 
cameras to anywhere in the world by 
telephone. 

0 

1 

THE ROBOT 500 SCAN CONVERTER 

The Phoneline Television System uses a 

scan converter that converts the broad- 
band 525 -line image to a 128 -line by 128 - 
element image. The camera "frame - 
grabs" a complete image every eight 
seconds and transmits it to the monitor 
during the period between then and 
picking up the next image. At the monitor, 
the picture is displayed eight seconds, 
then replaced by the next one with a 
wiping effect. The new image begins at 
the top of the screen and goes to the 
bottom. 

The manufacturer, Robot Research, 
San Diego, CA, reports that the system is 
based on their Robot Series 500 scan 
converter, which does the frame -grabbing 
and converting to a signal that can be 
transmitted at audio frequencies. 

"You must raise your prices" RCA 
official tells technicians 

"You should raise your prices," RCA 
vice president Arnold Valencia told the 
National Electronics Service Dealers As- 
sociation at their 1976 convention in San 
Antonio, TX. "It is important," he said, 
"that you try to cut your costs by raising 
efficiency. But I realize that there is a limit 
to how much you can increase that effi- 
ciency. When you reach bottom costs, 
you have no choice. You have to raise 
your prices." 

He continued: "But I warn you, RCA will 
challenge you if you raise your charges 
for doing warranty work on our products. 
You'll have to justify any request for a 
price increase by substantiating your 
costs. Therefore, you'd better understand 
those costs." 

Unfortunately, not all manufacturers 
were in agreement as to the need for 
receiving at least cost for doing warranty 
work. Ray Yeranko, national service man- 
ager of Magnavox, said his firm was "a 

friend of the independent service indus- 
try." Yet just the day before, the conven- 
tion had heard the text of a 7 -page tele- 
gram that Yeranko had used to defeat a 

California Senate bill prohibiting below - 
cost warranty work. Magnavox's reason- 
ing, as expressed in the telegram, was 
that "Service agencies accept warranty 
business 'below -cost' only because they 
can obtain out -of -warranty business as a 
result of prior contracts." (Apparently the 
out -of -warranty customers are to be 
expected to pay part of the manufac- 
turer's cost for in -warranty servicing.) The 
telegram went on to state that higher 
prices "could result in a manufacturer's 
decision to discontinue the use of inde- 
pendent agencies, and to perform the 
service himself." 

The convention was also informed that 
a General Electric lobbyist, Robert Jor- 
dan, had appeared personally before the 
Finance, Insurance and Commerce com- 
mittee of California's lower legislative 
house to defeat the measure. 

FCC seizes record quantity of 
illegal CB radio equipment 

More than $65,000 worth of illegally 
used radio equipment was confiscated 
late last October in a crackdown on illegal 
radio transmission in Baltimore and the 
surrounding five counties, according to 
Jervis S. Finney, US Attorney for Mary- 
land. This was the largest simultaneous 
execution of search and seizure warrants 
against illegal radio operators in this 
country, he said. 

The illegal radio stations were reported 
to have been transmitting on unauthorized 
frequencies, operating overpowered 
equipment, invading and overpowering 
CB channels, and disrupting the commu- 
nications of legitimate CB users. 

No less than 19 search warrants were 
executed simultaneously by United States 
Marshals from Baltimore and Washington, 
accompanied by FCC agents from the 
Baltimore, Washington, Philadelphia and 
Norfolk field offices. Operators of the 
stations, if convicted, face possible fines 
of up to $500 per day of illegal operation, 
and a maximum of one year of imprison- 
ment and a $10,000 fine for unlicensed 
use of CB or amateur equipment. 

British cable TV programs 
transmitted over optical line 

Cable TV subscribers in the Hastings 
area of England are now watching TV 
programs that have made part of their 
journey to the viewer through a glass 
cable instead of a metal conductor. Redif- 
fusion Ltd. of London reports that some 
34,000 subscribers are now receiving 
their programs over a line that consists in 
part of a 1.4 -kilometer (about 0.9 -mile) 

length of optical cable. 
Electrical signals are converted into 

light by a Plessey gallium -arsenide light - 
emitting diode, and back to electrical 
signals at the other end of the optical line 
with a photodiode. The cable consists of 
two strands of extremely pure optical 
glass, made by Corning in the United 
States. They are encased in a 7 x 4 - 
millimeter polyethylene sheath with two 1 - 

mm steel wires for mechanical strength. 
The optical fibers are carried loosely in a 

rectangular cavity. 
Rediffusion reports that information - 

carrying capacity, compactness and light- 
ness, and eventually lower cost are the 
three factors leading the company to 
experiment with optical cable, which can 
carry 10,000 times as much information 
per cable as coax. 

Greager, Holman and Wiles win 
Gernsback Awards 

This month's winner of the Hugo Gerns- 
back Memorial Scholarship Award, a 

check for $150 presented annually to an 
outstanding student in each of eight 
leading electronics home -study schools, 
is Alan B. Greager of Nucla, CO. 

¡ 

Lan/ 

ALAN B. GREAGER 

Mr. Greager completed studies in a 
technical trades institute, then enrolled 
with the International Correspondence 
Schools in their FCC Radiotelephone 
License program. He states that one of his 
reasons for taking the course was that he 
needed additional knowledge about cir- 
cuits on which he was working. 

"From the first lesson," he says, "I have 
been able to incorporate the knowledge 
presented by ICS with my job skills. I 

found that ICS would give me credit for my 
previous schooling, and offered a toll -free 
number on which any student can have a 
direct conversation with instructors. I was 
also allowed to add to my course lessons 
that were not required but which I 

desired. 
continued on page 12 
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T6150/ST 

It joins the other members of the family... 
Model TC-100/ST, the "big daddy" of Xcelite's cased tool sets, 
with the greatest variety-a total of 86 types and sizes of drivers, 
wrenches, pliers, cutters, strippers...and Model TC-2D0/ST, 
the 37 -piece set that's unequaled in economy and value. 

See the new TC-150/ST at your distributor now. And ask for 
Xcelite literature, which will give you a detailed listing of the 
contents of all three Xcelite Attaché Tool Cases. 

COOPER 
INDUSTRIES 

Weller-Xcelite Electronics Division 
The Cooper Group 
Apex, N. C. 77502 
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And here's the newest 
addlition...Model TC-150/ST... 
containing an intermediate assortment of 
tools for the technician, serviceman, or 
field engineer. It contains 52 items in all, 
including 24 famous Xcelite "Series 99" 
interchangeable -blade tools, a broad 
variety of other Xcelite Professional 
screwdrivers, nutdrivers, pliers, cutters, 
strippers, measuring tapes, and 
specialized electronic tools, plus the 
Welierx Cordless Soldering Iron and 
recharger, an added convenience where 
outlats aren't accessible. Tools are 
mointed in see-thru pockets on 

removable pallets in a durable, 
attractive case with Whiskey -tan 

Marvelon exterior and sun -tan vinyl 
lining. Plenty of extra space for 

additional tools, prints and 
manuals! Solid brass hard- 
ware and padded handle are 
additional quality touches. 
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TC-10olST 

TC-200/ST 
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Two home training schools give you a 
hobby -kit Color TV to assemble. Two 
others give you a commercial set right 
off the shelf. Neither was designed to 
teach you how to repair Color TV's. 
Only NRI invested the time and money 
to design equipment with learning in mind! 

No other home training school gives 
you both a solid state Color TV and 
SQ" Quadraphonic Receiver 
complete with four speakers ... all in 
one course. In fact, to even match this 
kind of thorough training at another 
school, you'd have to take an extra 

Trademark of CBS. Inc. 

course costing hundreds of dollars 
more. And only NRI courses in Color 
TV/Audio servicing let you learn on 
equipment designed specifically for 
training. 

It's the only way you can (1) get the 
feel of typical commercial circuitry, (2) 
learn bench techniques while building 
complete units from the "ground" up, 
(3) perform over 35 "in -set" 
experiments during construction, and 
(4) end up with a 25" diagonal solid 
state Color TV with cabinet and a 4 - 

channel Audio Center. 

NRI passes the savings on to you 

NRI engineering eliminates the cost of 
buying from an outside source. We pay 
no salesman's commission. Students 
are enrolled by mail only. The savings 
are passed on to you in the form of low 
tuition fees, extras like the TV's console 
cabinet and the Quadraphonic System; 
professional test instruments like a 5" 
triggered sweep oscilloscope, CMOS 
digital frequency counter, and 
integrated circuit Color TV pattern 
generator. You can pay hundreds of 
dollars more for similar courses and not 
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get a nickel's worth more in training 
and equipment. 

More know-how per dollar 
It all boils down to the quality of 
training you get for your money. In our 
62 -year history, more than a million 
students have come to NRI and we're 
fully approved for career training under 
the G.I. Bill. We know the right way to 
make home training pay dividends for you. 

Some of those "right" things are bite - 
size lessons to ease understanding and 
speed learning ... personal 
consultation, and prompt grading of all 
tests ... a full-time staff of 
engineer/instructors to help if you need 
it ... the right kind of kits and 
experiments to give you hands-on 
training ... and fully professional 
programs oriented to full or part-time 
career needs. 

Also CB, Computer, & Other Courses 
NRI offers not one, but five TV/Audio 
servicing courses so you can tailor your 
training to your budget. Or you can 
study other opportunity fields like Digital 
Computer Electronics, Citizens Band 
Radio, Communications, Aircraft or 

Marine Electronics, 
Mobile Radio and more. 
Send for your free catalog and 
see for yourself that no one gives you 
more training and equipment for your 
dollar. There's no obligation and no 
salesman will call. 

If card is missing, write to: 

NRI NRI SCHOOLS 
McGraw-Hill Continuing 

C7 
= Education Center 
r 3939 Wisconsin Avenue. 

Washington, D.C. 20016 
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Second most outstanding student in the 
ICS screening is David Holman of Dick- 
son, TN. He writes in part: 

"When I started my course in Elec- 
tronics I was doing manual work in a small 
repair shop. As I progressed in my studies 
the job got better and better, and in a few 
months I was running all the service calls. 
The shop was then moved to a new loca- 
tion, with me running it. Since then I have 
left that job and started 'Holman's TV 
Repair.' In seven months it has grown 
from a small repair shop to a very nice 
sales and service center. Without the 
superior education in electronics I gained 

DAVID HOLMAN 

from ICS, I would probably still be helping 
to set TV's up on the bench for someone 
else." 

Mr. Holman receives a model 280 digital 
multimeter donated for the purpose by 
B & K. 

In third place this month is Terry W. 
Wiles of Plattsmouth, NE, a graduate of 
the ICS TV Service Technician program, 
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TERRY W. WILES 

who receives a WV -529A special service 
VOM through the generosity of VIZ Manu- 
facturing Co. He writes: 

"I started my ICS TV course in late 1973 
and completed it in March, 1975. Since 
then, I have opened a TV -radio service 
shop and am doing service work in 
eastern Nebraska and southwestern Iowa. 
I'm also working with a store in Melvern, 
IA. I don't believe things would have gone 
so smoothly if it had not been for the fine 
training and knowledge I gained through 
my ICS course.. . ." 

000000PS! 
We blew it! It seems we made an error in 

reporting the Hugo Gernsback Memorial 
Scholarship Award winners in the Decem- 
ber, 1976, issue. The photographs for the 
second place winner, Mr Joseph E. 
Homay, and the third place winner, Mr. 
Robert Graham, were inadvertantly mixed 
up so that the names appeared under the 
wrong photographs. To set things 
straight, we would like to apologize to Mr. 
Homay and Mr. Graham for the mix up. 
The photographs, with the correct names, 
are shown below. 
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JOSEPH E. HOMAY 

S4:a' 
ROBERT GRAHAM 

The first place winner Mr. A. H. Christ, 
was correct as it appeared. 
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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 
EXPERIMENTOR° 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- 
coniponent leads. On a rugged 
one-piece socket with 550 solder - 
less tie -points (94 five -point termi- 
nals and two 40 -point bus strips). 

ti' 

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- 
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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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locking system lets you instantly 
connect them. Vertically or hori- 
zontally. 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 half the time. 

i 

CMCEXPERIMENTORI CSC 609tulllllll 
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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 

44 Kendall Street, Box 1942, New Haven, Ct 06509 
203-624-3103/TW X: 710-465-1227 

West Coast office: Box 7809, San Francisco, CA 94119 
415-4 21-8872/ T W X. 910-372-7992 
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Now one unit 
does it all. 

The Hickok Model 388 CB in - 
line Tester hooks up to any CB 
transmitter and tells you every- 
thing you need to know, instantly, 
digitally. 

Push a button to switch from 
in -line to front panel input and 
it becomes a high sensitivity 7 
digit frequency counter for mea- 
suring any frequency from 10Hz 
to 55MHz. 

Add a pair of wires, and you 
can power it from any 12V source 
for in -the -car or other remote 
operations. 

MODEL 388 $349 
MODEL 388X $475 

Model 388 has a 10ppm (.001%) 
time base accuracy. 

Model 388X contains a preci- 
sion TCXO with 1ppm accuracy. 

Part of the 
HICKOK 
Commii. Lne 

the full line of professional 
CB service instruments. 

HICKOK 
the value innovator 
INSTRUMENTATION & CONTROLS DIVISION 
THE HICKOK ELECTRICAL INSTRUMENT CO. 
10514 Dupont Avenue Cleveland, Ohio 44108 
(216) 541-8060 TWX: 810-421-8286 
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DIGITAL SINEWAVES 
Don Lancaster's article entitled "Create 

Sinewaves Using Digital IC's" that ap- 
peared in the November, 1976, issue was 
both interesting and useful. Using a 4018 
IC, we built the five -stage synthesizer 
shown in Fig. 6 of the article. With 1% 
summing resistors, the output waveform 
shown in Fig. 1 was obtained. The scope 
was set to 1 ms -per -division and 0.5 volts - 
per -division. The harmonic content of the 
output signal was analyzed and is listed in 
Table 1. 

TABLE 1-HARMONIC CONTENT of five -stage 
synthesizer. 

Harmonic 

1 

Frequency 
(Hz) 
200 

Amplitude 
(dB) 
o 

3 600 -17 
5 1000 < -60 
7 1400 -14 
9 1800 -20 

11 2200 -21 
13 2600 -27 
15 3000 < -60 
17 3400 -21 
19 3800 -16 
21 4200 -17 
23 4600 -33 
25 5000 < -60 
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FIG. 1 

TABLE 2-HARMONIC CONTENT of 
synthesizer. 

modified 

Harmonic Frequency Amplitude 
(Hz) (dB) 

1 200 0 
3 600 -57 
5 1000 <-60 
7 1400 -54 
9 1800 -19 

11 2200 -20 
13 2600 -60 
15 3000 <-60 
17 3400 -60 
19 3800 -25 
21 4200 -26 
23 460b <-60 
25 5000 <-60 

In the waveform of Fig. 1, the distance 
between the bottom level and the first step 
is larger than the distance between the 
first step and the second step. A better 
sinewave approximation would have a 
larger distance between the 1st and 2nd 
steps, than between the bottom level and 
the first step. If the 22.1K and 35.7K 
resistors are switched, the output wave- 
form shown in Fig. 2 is obtained. The 
scope settings are the same as before. 
The harmonic content of this output signal 
was analyzed and is listed in Table 2. 

tir "'M 

FIG. 2 

The modification produces a better 
approximation that follows the harmonic 
content specified in the article. 

The resistor values obtained in Table 1 

of the article are also incorrect. The 
proper values can be determined from the 
reciprocal of the numbers shown in the 
parenthesis in Table 1 of the article. For a 
six stage counter, the resistors should be: 
44.2K (1.000), 25.5K (.577), 22.1K (.500), 
25.5K (5.77), and 44.2K (1.000). 

Thanks again for a useful and inter- 
esting article, keep up the good work. 
JOHN PEASE and 
GIL JOHNSON 
Marquette Electronics 
Milwaukee, WI 

OPEN LETTER-AM STEREO 
Secretary 
Federal Communications Commission 
Washington, DC 
Dear Sir: 

The Federal Communications Commis- 
sion has announced tender of a petition 
for rule -making (RM-2717) submitted by 
Kahn Communications, Inc., of Freeport, 
New York. I, as an individual, a taxpayer 
and broadcaster, wish to endorse is- 
suance of a notice of proposed rule - 
making in this matter. 

There are several reasons for this 
endorsement of the Kahn System: 

1) Since I am Program Director at 
WFBR, I have worked with the Kahn 
Stereo equipment and I know it works. 

continued on page 16 
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e 95 
U.S.A. 
ONLY 

A UHF Tuner with 
70 channels which are 
detented and indicated 
just like VHF channels. 
A VHF Hi Gain 
Solid State Tuner. 
AC Powered. 
90 Day Warranty. 

Demonstrate the SUBST/TUNER to 
your customers and show improved 
reception with their TV sets. 

You may place your order through 
any of the Centers listed below. 

WATCH US 
GROW 

95 
U.S.A. 
ONLY 

PROVIDES YOU WITH A COMPLETE SERVICE 
FOR ALL YOUR TE.EVISION TUNER REQUIREMENTS. 

REPAIR 
VHF OR UHF ANY TYPE (U.S.A. ONLY) S10.95 
UHF/VHF COMBINATION (U S.A. ONLY) 517.95 

MAJOR PARTS AND SHIPPING CHARGED AT COST 

Fast, efficient service at our conveniently located 
Service Centers. 
All tuners are ultrasonically cleaned, repaired, 
realigned, and air tested. 

REPLACE 
UNIVERSAL REPLACEMENT TUNER S13.95 (U.S.A ONLY) 

This price buys you a complete new tuner built spe- 
cifically for this purpose. 
All shafts have a maximum length of 101/2" which 
can be cut to 11/2". 
Specify heater type parallel and series 450 mA or 600 mA. 

CUSTOMIZE 
Customized tuners ate available at a cost of 514.95 and up 
(U.S.A. Only). 

Send in your original tuner for comparison purposes 
to any of the centers listed below. 

HEADQUARTERS BLOOMINGTON, INDIANA 47401 537 South Walnut Street Tel. 812/334-04,11 
ALABA RMItIGHAM, ALABAMA 35212 5623 1s1 Avenue, North Tel 205/592.9150 

IZONA... CSON, ARIZONA 85713 1528 South 6th.Avenue Tel. 602/791-9247 
CALIFORNIA... ORTH HOLLYWOOD, CALIF -11603 105,4_agnoII Boulevard Tel. 213/769-2720P , SAN MATEO, CALIF. 94402 

i 
00 S: Ámp9Ntt Boulerrd 

3 Phoenit(Avenur 
Tel. 4 348-3292 

MODESTO CALIF. 95351 
..TAMPA, FLORIDA 33606 1 05 Cypress Stree 

FT. LAUDERDAí FLORIDA 33309 .............. 16 N.W. 10th Ave 
ATLANTA, GEORGIA 30310 646 Evans Street S. 

1 .. ...UROKIE, ILLINOIS nt 
iKOKIE, ILLINOIS 60076 5 West Brown 
INDIANAPOLIS INDIANA 46204... West SL Clair 

_...LOUISVILLE, KENTUCKY 40205 ... 22 4 TaylorsvMle R a 

SHREVEPORT, LOUISIANA ' 1104 ........_....2423 Southern Ave... 
SPRINGFIELD, MASSACHUSETTS 011 .. 405..Dcklnson Street 

._:S7\ LOUIS, MISSOURI 83132 9577 Page Avenue..... 
_. LAS VEGAS NEVADA 89102 1412 Western Menu 
....TRENTON, EW-JERSEY 08638 1139 P nnsylvan a 

JERSEY CITY, NEW JERSEY ' nnele AV. 

ROCHESTER, NEW YORK 14615'... 37 Pul an Aven 
I1REENSBORO, NORTH CAROLINA 7405 2914 E I Marke 

BIEVELAND, OHIO 44109 4525 Pe rl Roa 

FLORIDA 

GEORGIA 
ILLINOIS ...`.f. 

INDIANA ... 
KENTUCKY .L 

LOUISIANA..., 
MASSACNU 
MISSOURI 
NEVADA 
NEW JERSE 

NEW YORK.......... 
NORTH CAROLINA 
OHIO 
OREG 
PENNSYLVA 
TENNESSEE -- 
TEXAS w. 

CANADA 

PORTLAND, OREGON 97210 1 3 

PITTSBURGH, PENNSYLVANIA 152 515 Gra 
MEMPHIS, TENNESSEE 
DALLAS, TEXAS 75218' 
ST. LAURENT, QUEBEC N4N-2 
CALGARY, ALBERTA T2H-1 Y3 

3158 Barron Avenue .. 

11540 Garland Roa 
305 Decade Bouterarti 
P.O. 5823, Stn 

7 

.........Tel. 1521-8051 
813/253-0324 
305/566.4882 

el. 404/758-2232 
Al eft 7.1,304-2052 

Tel. 31241575-0230 
..Tel. 317/632-3493 

I-502(452.1191 
el. 316/221-3027 
el. 413/788-8206 
el. 310/429-0633 
al. 702/384-4235 

Tel. 609/393-0999 
201/792.3730 

16'/647.9180 
9/273-6276 

216/741.2314 
25t11 Ana., .0. eo 10141 .. I. 503/222.9059 
Avenue ... j I. 412/821-4004 

. 901/458-2355 
214/327-8413 

14/748-8803 
3/243-0971 

IF YOU WANT TO BRANCH OUT INTO THE TV TUNER REPAIR BUSINESS, 
WRITE TO THE BLOOMINGTON HEADQUARTERS ABOUT A FRANCHISE. 
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LETTERS 
conNm ed from page /4 

2) My tests, although not as sophisti- 
cated as those of an engineer, have all 
proved positive. During WFBR's test 
authority, I had two radios installed in my 
car and set them to the upper and lower 
sidebands. I drove the entire prime signal 
coverage area to test for any signal diffi- 
culty. There was none and the separation 
was maintained. 

3) I drove the same route listening to 
mono to ascertain any difference in 
apparent loudness and comparison to 
other stations. There was none. 

4) I had the engineers at WFBR switch 

from mono to stereo and back again 
(while listening in mono with the tuner in 
the center position) to see if there was any 
interference or effect on the regular 
single -radio system. I found there was 
none. 

5) I checked to see if there was any 
interference with any near -by station on 
the dial or any splatter. There was none. 

6) All of the tests that I conducted 
proved to me that the system is compa- 
table with current broadcast require- 
ments. 

7) In my own mind, I question FCC 
authority in this matter. A broadcaster is 
authorized to broadcast material over a 
commercial frequency. He must meet 
certain specifications and broadcast with- 

MMMMMMMMMM 
!Checklist of Books for the Libraries 
of Technicians. Hobbyists & Students 
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IIrFa sler Transistor IC Sublltution Handbook. 504 p. 5,,95 
Servicing Medical 8 Bloelectronic Equipment. 336 p. $8.95 
Model Railroad Electronics. 294 p.. 224 II. $5.95 
Linear IC Applications Handbook.280p. $6.95 
Broadcast Engrg. ?Mint. Hdbk. 532 p., 235 II. $19.95 
Complete Hdbk of Locks Locksmithing. 392 p.. 34811. $6.95 
OPracll'11 Solid -Slate DC Power Supplies. 196 p.. 151 il. $6.95 
OOploelectronics Guidebk.-with tested protects. 196 p. 55.95 
Transistor Ignition Systems. 252 p.. 162 i1. $5.95 
OTV Lighting Handbook. 228 p.. 261 11. $12.95 
°How to Repair Home kitchen Appliances. 294 p.. 205 II. $5.95 
OF n With Electronics. 140 p.. 8811. $3.95 
°Talk -Back TV: Two -Way Cable Television. 238 p.. 64 1. 55.95 
OUndentanding Use Modem Signal Generators. 294 p. $6.95 
0106 Easy Electronic Projs...Beyond Transistors. 224 p. $5.95 
°Using Modern Electr. Sere. Test Eqpt. 252 p., 17711. $5.95 
Mathematics Unraveled -Commonsense Approach. $6.95 
Masser Tube Subetilution Handbook. 322 p., 548 il. $4.95 

Modern Guide to Digital Logic. 294 p.. 222 il. $6.95 
0VHFUHF Fire, Police, Ham Scanners Man. 250 0.11411. $6.95 
DOP AMP Circuit Design 8 Applications. 280 p., 23911. $6.95 
°Master Hdbk of Digital Logic ADp1. 392 p.. 28711. $7.95 
°CET License Handbook 2nd ed. 448 p., 381 il. $8.95 
Orbe Electronic Musical Instr. Manual. 210 p.. 38511. $6.95 
Microprocessor idlcropro9raming H80k. 294 p.. 176 II. 56.95 
OSourcebook of Electronic Organ Circuits. 168 p.. 101 II. $4.95 
°Build Your Own Working Robot. 238 p.. 83II. $5.95 
DCBer's Handybook 01 Simple Hobby Profs. 168 p. 11411. 53.95 
Fire 8 Theft Security Systems 2nd ed. 192 p.. 114 it. 55.95 
How to Rpr. Home Laundry Appliances. 280 p.. 137 il. $5.95 
Piloting Navigation 8 Pocket Calculator. 392 p 233 II. $8.95 

D%11 SELF, AUTOMOTIVE I errempICET 
How To t i ET1' tar Own Built -In Furniture. 336 p., 758 il. 55.95 

Homeowner's Mandy "0o-lt" Manual, 280 p.. 54 11. $7.95 
Building Model Ships From Scratch. 378 p., 84 I1. $7.95 
UHomsowner's Guide to Saving Energy. 196 p.. 183 II. $5.95 
Customizing Your Van. 192 p., 150 11. 53.95 
OThe Woodworker's Bible. 434 p.. 1151 II. 55.95 
Dog Owner's Medical Manual. 252 p.. 237 II. $5.95 
How to Train a Watchdog. 224 p.. 4511. 55.95 
°Motorcycle Repair Handbook. 392 p., 26O II. 56.95 
DStep-M-Slap Guide: Carburetor Tuneup Overhaul. 224 p. 54.95 
Complete Hdbk of Model Railroading. 350 p.. 238 II. 56.95 
°Homeowner's Guide To Solar Healing Cooling. 196 p. 54.95 
ODo-1t-Yourseller's Guide: Home Plan Constr. 238 p. 54.95 
OStee-By-Step Guide to Brake Servicing. 238 p.. 24811. 54.95 
DStep-By-Step Guide: Chrysler Eng. Malik. Rpr. 256 p. 55.95 
Subcontract your House: Bldg. Remodel. 196 p., 6311. $1.95 
°Auto Electronics Simplified. 256 p . 20211, 55.95 
The Complete Auto Electric Handbook. 210 p., 13911. 55.95 
Concrete 4 Masonry. 392 p.. 213 II. 55.95 
°Practical Home Constr. Carpentry Hdbk. 448 p., 180 II. $5.95 
°How to Repair Diesel Engines. 308 p.. 23711. $5.95 
Central Heating,Air Cond Repair Guide. 320 p.. 285 II. 56.95 
°Small Appliance Repair Guide -Vol. 2. 210 p., 119 il. 54.95 
°Elect. Wiring Lighting For Home Office. 201 p., 15511- 54.95 
°How to Repair Small Gasoline Engines. 2nd Ed. 392 p. $6.95 
How to Repair Home/Auto Air Cond. 208 p., over 10011. $4.95 

Modem Electronic: Math. 686 0. 42411. 
°Master Hdbk 011001 Prac, Electr. Ciro. 602 p., 125011. 
°Impedance. 196 y.. 90 11. 

Olntro to Medical Electronics -2nd ed. 320 p., 12611. 
°Computer Programming Handbook. 518 p., Mil. 
Computer Technician's Handbook. 480 p., over 400 II. 
D Microelectronics. 266 p., 228 II. 
°Basic Digital Electronics. 21n p.. 11711. 
0Swltcnln9 Regulators Powei Supplies. 252 p., 128 II. 
DAdv. Apps. for Pocket Calculators. 304 p., 275 II. 
Tower's Intern. Transistor Selector. 140 p. (7 x 10') 
DElectr. Conversions. Symbols formulas. 224 p., 25211. 
Effective rebooting with EVMScope. 238 p.. 18511. 55.95 
Getting the Mott Out of Electronic Calculators. 204 p.,2811.54.95 
Obviation Electronics Handbook. 406 p.. 22711. 58.95 
How to Test Almost Everything Electr. 160 p., 14411. 53.95 
DDlgitaltogic Electronics Handbook. 308 p., 226 It. $6.95 
Modem Applications of Linear IC's. 276 p.. 301 II. $9.95 
D10-Mlnule Teat Tech. For PC Svcg. 216 p.. 11411. 54.95 
Electr.Unraveled- New Commonsense Approach. 228 p. $5.95 
How To Tehool,llepair Electr. Test Eqpt. 252 p.. 14311. $6.95 
°Understanding Using the Oscilloscope. 272 p., 17011. $5.95 
Industrial Electr.: Principles 8 Practice. 416p., 380 11. 58.95 
Dictionary of Electronics. 420 p., 48711. $4.95 

RA YTV sErmafliii 
UCulor TV Trouble actbk-Probs Soli 3rd ed. 434 p. $5.95 
Solid -Slate Color TV Photos mp. Guide. 224 p.. 16911. 55.95 
Beginner's Guide to TV Repair. 176 p., 5011. 54.95 
rshooling With the Dual -Trace Scope. 224 p., 252 II. $5.95 
O TV Troubleshooter's Hdbk-3rd ed. 448 p., over 300Ií. 54.95 
Color TV Case Histories Illustrated. 238 p., 219 11. 55.95 
OTV Schematics: Read Between the Lines. 252 p., 18811. $5.95 
Logical Color TV Troubleshooting. 240 p.. 151 It. 55.95 

59.95 
$9.95 
$5.95 
$7.95 
$8.95 
$8.95 
$5.95 
$4.95 
$6.95 
$5.95 
$4.95 
$4.95 

MMMM ......MMMMMM.........u... 
OTV Bench Servicing Techniques. 228 p., 177 II. 54.95 
Modern Radio Repair Techniques. 260 p.. 3611. $4.95 

How to Interpret TV Waveforms. 256 p., 25011. $4.95 
DAII-In-One TV Alignment Handbook. 304 p.. 14511. 55.95 
OTV Tunes Schematic Servicing Manual. 224 p.. 287 II. 56.95 
D How lo Use Color TV Test Instruments. 256 p.. 23011. 55.95 
OHomeCail TV Repair Guide. 144 p.. 2011. 53.95 
Pinpoint TV Troubles In 10 Minutes. 327 p., 39411. 55.95 

Ce: coot=s 4 HAM WADIÓ - 
C6ScFematic being. Manuals each 200 p., $5.95, O Vol 1 Kris 
Browning, Hy -gain, Penney's, °Vol. 2 Teaberry, Unimetrics, 
Pearce -Simpson, Siftronix, Vol, 3 E.F. Johnson, SBE-Linear, 
Sonar. Royce, 0Yo1. A Pace Fanon Courier. 
02nd Class FCC Encyclopedia. 602 p., 44511. 57.95 
Complete Shortwave Listener's Hdbk. 288 p.. 101 II. 5567..95 95 

Radio Operator's Guide --2nd ed. 256 p.. 139 11. 55.95 
DHow to Hear/Speak CB In a Short -Short. 172 p.. 8511. $3.50 
Pictorial Guide to CB Radio Install Apr. 256 p.. 304 II. 55.95 
Practical CB Radio rebooting 8 Repair. 238 p.. 108 11. $5.95 
Complete FM 2 -Way Radio Hdbk. 294 p , 11111. 56.95 
OAmat. FM Conversion Constr. Profs. 256 0.. 187 II. $5.95 
°Bdal Annc'r. 3rd Class FCC Study Guide. 168 p.. 19 II. $3.95 
How To Be A Ham- Incl. Latest FCC Rules. 192 p.. 2511. $3.95 
Commercial FCC License Handbook. 444 p., 150 11. $5.95 
OThe 2 -Meter FM Repealer Circuits Hdbk. 312 p.. 1941i. 56.95 
ORTTY Handbook. 320 p., 230 II. 56.95 
OClllzens Band Radio Service Manual. 228 p.. 84 i1. 55.95 

AMATEUR RADIO STUDY GUIDES: D Novice $5.95 O General 
$7.95 D Advanced $5.95 O Extra $5.95 incentive $4.95 

melee (tumbles 
How to Read Electronic Circuit Diagrams. 192 p., 140 II. $4.95 
021 Simple Trans. Radios You Can Build. 140 p.. 122 II. 53.95 
Basic Electricity Beginning Electronics. 252 p., 191 II. $5.95 
ORadio Control for Models. 350 p., 417 II. $6.95 
OMOSFET Circuits Guidebook. 196 p., 10411. 54.95 
°Prat. Circuit Design for the Experimenter. 196 p.. 119 II. $4.95 
0111 Digital 8 Linear IC Projects. 210 p., 27511. 55.95 
°Radio Astronomyfor the Amateur. 252 p.. 9611. 56.95 
OBulid-11 Book of Mini Tit:IBMas. Instr. 238 p., 151 il. 54.95 
OW 8 Digital Test Eqpt. You Can Build. 252 p., 21711. $5.95 
Miniature Projects For Electr. Hobbyists. 168 p., 7711. 53.95 
OPractical Tries SCR Profs. For The Exp. 192 p.. 146 II. $4.95 
Integrated Circuits Guidebook. 196 p., 119 II. $5.95 
Solid -Stale Circuits Guidebook. 252 p.. 22711. $5.95 
DElectrsnlcs For Shutterbugt. 201 p.. 109 II. $5.95 
OPrac. Test Instruments You Can Build. 204 p.. 15711. $4.95 
How to Build Solid -State Audio Circuits. 320 p.. 190 II. 55.95 
Radio -Electronics Hobby Projects. 192 p., 214 it. 54.95 
Handbook of IC Ciecuit Projects. 224 p., 136 It. 51.95 
DSolld-State Profs. for the Experimenter. 224 p., 228 i1. 14.95 
Electronic Experimenter's Guidebook. 182 p.. 8611. 54.95 
0125 One -Transistor Projects. 192 p.. 12511. $4.95 
064 Hobby Proiecls for Home 8 Cay 192 o., 15911. $4,95 

AIM; IÑ-Fi 8 ELECTRONIC MAIO 
Electronic Music Circuit Guidebook. 224 p.. 18011. 56.95 
00 0 A About Tape Recording. 264 p., 102 II. $5.95 
°Handbook of Multichannel Recording. 322 p.. 19611. 57.95 
Auto Stereo Service 8 Installation. 252 p., 245 II. $5.95 
OSnc. Cassette & Cartridge Tape Players. 294 p., 19611. $5.95 
Experimenting With Electronic Music. 180 p., 10311. 54.95 
Cassette Tape Recorders, How Work Care Repair. 204 p. 54.95 
Acoustic Techniques for Home &Studio. 224 p., 168 II. $5.95 
Pictorial Guide to Tape Recorder tiers. 256 p.. 320 H. $4.95 
How to Repair Musical Instrument Amps. 288 p., 50 it. $5.95 
°Jae. Radio, Record, Tape Player Snag. Manual. 228 p. 56.95 
Servicing Electronic Organs. 196 p.. 158 II. $7.95 
Tape Recording for Fun 8 Profit. 224 p.. over 20011. 55.95 

ALL -IN -01 COLOR_I law TV scieD0112= 
Each vlines complete iervice data, parts lists, lull -size 
schematics, and all other Into needed. Each 81/2- x11". 196 pps. 
Each only 55.95 unless marked. COLOR TY: Adm. Vol. 1 0 Vol. 2 

56.95 OGE Vol. 1 Vol. 2 O Vol. 3 0 Jap. Vol. 1 °Vol. 2 $4.95 
OVoI. 3 54.95 Vol. 4 D Vol. 5 0 Magnavox Vol. 1 $4.95 O Vol. 
2 $4.95 0 Vol. 3 O Airline O Mot. Vol. 1 $4.95 O Vol. 2 D Philce 
ORCA Vol. 1 0 Vol. 2 Vol. 3 0 Vol. 4 O Vol. 5 O Sears O Serv. 
Modular Rec'r. Vol. 1 $6.95 O Vol. 2 H.95 D Syl. Vol. 1 O Vol. 2 

Toshiba Zenith Vol. 1 OVoI, 2 Val. 3 Vol. 4 OB8W TV: 
Adm 57.95 O GE $7.95 O Jae 56.95 D May. $4.95 O Mot. 54.95 
O P611co 54.95 O RCA $7.95 01Syl. $4.95 Zenith 57.95 0 
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in the guidelines set by the Rules and 
Regulations of the FCC. Since the Kahn 
System has no effect on these specifica- 
tions and does not change them in any 
manner, I see no reason for FCC Involve- 
ment, thus I see no reason to deny this 
petition. 

8) Tuning to the sidebands is no 
problem and takes no special education. It 
is as simple to do as changing from one 
radio station to another. 

9) An adaptor could easily be made for 
stereo tuning. However, the beauty of the 
Kahn System is that there is no need for 
the radio listener to run out and buy a new 
radio. If he wishes to continue listening to 
a radio station in the mono mode, he may 
continue to do so. If he has two radios and 
desires to listen in stereo, he may do so. If 
he prefers to buy a new receiver with the 
stereo tuner, and the manufacturers 
decide to build it, he may do so. 

With all of these plus factors, it is hard 
for me to see why the FCC or any other 
body would even hesitate to approve use 
of the Kahn System. It is cheap to install 
for the broadcaster. It is easily adaptable 
to present equipment. It opens the vista of 
stereo broadcasting and listening to peo- 
ple who can't afford the luxury of buying 
new equipment. 

In my opinion it is the duty of the 
Commission to afford AM broadcasters 
the right to equally compete with their FM 
counterparts. 

Kahn Communications has followed the 
proper procedure by placing its request 
with the FCC rather than an ad -hoc 
committee. 

Delayed action smacks of politics and 
corporate jealousy. It also deprives the 
public of present United States technol- 
ogy. It discourages the private individual 
from making contributions to our soci- 
ety. 

Restrictive and delayed action is never 
positive action. 

NO SYSTEM should be considered 
unless it is 100 percent compatible with 
today's AM braodcasting codes. 

This letter is being submitted to the 
Commission on a personal basis by me as 
a citizen and taxpayer. I have no financial 
interests in Kahn Communications, Inc., 
WFBR, or any manufacturing, broadcast- 
ing or media -related industries. 
Respectfully submitted, 
NORMAN H. BROOKS 
Brooklandville. MD 

HELP! 
I am an ardent but occasional reader of 

your fine magazine. However, it is not 
regularly available in this country at local 
stores. Hence I am requesting the help of 
some of your readers who would not mind 
to do a good turn to a not so well placed 
member of their technical fraternity. I 

would like someone to send me copies of 
Radio -Electronics magazine after they've 
finished using them. 

I would also like to correspond to some 
of your readers who are interested in the 
exchange of small electronic components 
not readily available in this country, for 
Indian curios. 
V. N. SURENDRAN 
Southern College of 
Engineering and Technology 
Chalakudi-680307, India 
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COMPARED TO 

OURS, THE 

OTHERS 

CAN'T 
CUT -IT! 
Why? 
Because unlike all others, GC Co - 
Phased Systems feature Mixer-Balun 
Circuitry (Pat. Pend.). This unique 
GC design allows you to cut the 
cables to any desired length with no 
detrimental affect upon the perfor- 
mance of your system. You maintain 
a perfect match with no unnecessary 
cable to hide. So if you're buying a 

co -phased system, ask for GC. If 
you don't, we hope you won't mind 
holding all the extra cable on your 
lap. 

INnI\, *It »I\ 

yyy 
¡NI 

n11M.`'a7 

SEE ALL THE GC CITIZENS BAND ACCESSORIES 

AT YOUR FAVORITE CB DEALER! 

EXCLUSIVE! 

GC Co -Phase Mixer- 
Balun Circuitry (Pat. Pend.). 
Allows you to cut either 
cable to any desired length 
and still be assured of 
impedance match! 

UPSTART 21" 
Center Loaded 

Mirror/Gutter Clip -On 

Cat No. 18-2052. 

INTERCEPTOR 46" 
Base loaded 
Mirror Mounting 

Cat No. 18=2030 

GC 
ELECTRONICS 

rtvunn...,. 

MARAUDER 50" 
Center, Loaded 
Mirror Mounting 

Cat No. 18-2047 

GRABBER 48" 
Top Loaded 
Trunk Mounting 

Cat. No. 18-2001 

INTERCEPTOR 46" 
Base Loaded 

Trunk Mounting 

Cat No. 18-2029 ' 

GC ELECTRONICS 

GRABBER 48" 
Top Loaded 
Mirror Mounting 

Cat. No. 18-2007 

DIVISION OF HYDROMETALS, INC. ROCK FORD, ILLINOIS 61101 U.S.A. rk 
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Practical projects for the "Inside" season! Special sales and offers tool 

i 

Digital Clocks arKI Weather MonitPr* - 
See pages 2, 3, 9 

Amateur Radio Equipment 
- 

See pages 64-75 

. 

1 . _ '--- s - ._ _... 

Stereo and 4-ChanneilComponents 
-See pages 25-41 

Y 00 .00 00 0 0000000 
1 

e"1(') -1 ... -1. 
Self -study 

t.-: 
- Electronics 

Courses - 
See paces 

I 
R R 79, 92-94 

i) "Ai _..-:_ 

1+ 

r 
-- I: ------ ̀  ' - ... 

1978 Heath Company 

See index on page 3 

, I WINTER,1977 

Automotive 
Accessories 

- 
See pages 15-23 

NEW- High -Performance 

3 -Way Speaker System 

See page 38 

NEW-Universal 
Color TV Game 

See pages 3, 85 

NEW-"Touch 
Control' 

Light Switch 
See pages 77, 96 

NEW-Two-Way 
Freezer Alarm 
See pages 77, 96 

Color and 63W TV's - See pages 85-91 

I 

1 

: Mrs 
R 

Test Instruments 
- 

See pages -42.47, 52-63 

HI 

MAIL ORDER CATA 

"Heath" and "Heathkit" 
ire registered tmdernarks 

of Het 
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Some of the most exciting electronic kits ever to come along are 

described in this NEW Heathkit Catalog. 

NEW! HW-2036 Synthesized 
2 -meter 

Amateur Radio Transceiver. 

Our finest 2 -meter unit ever, with all the operating 

convenience 
and versatility you need for reliable 2 - 

meter communications. 
Features complete offset cap- 

ability and a built-in continuous 
tone encoder to ac- 

cess repeaters, plus new performance 
specifications 

that set an industry standard. 

NEW! AR -1515 Stereo FM -AM Receiver. 

Outstanding 
specifications 

and performance 
make 

the AR -1515 receiver the "heart" of any truly sophis- 

ticated stereo system. 70 watts, minimum RMS, per 

channel into 8 ohms with less than 0.08% total har- 

monic distortion from 20-20,000 Hz. Plus digital fre- 

quency readout and advanced styling others will be 

sure to copy. 

NEW! GR-2001 Computerized 
Color TV. 

The most convenient 
color TV system ever - you 

"program" it 
to change channels when you want. You 

can sequence an entire evening's viewing, then just 

sit back and relax. You can also "program" children's 

viewing so they watch only what you want them to 

watch. You can even have the GR-2001 automatically 

rotate your outdoor antenna for the best reception 

from each station. A truly sensational color TV break- 

through! 

PLUS nearly 400 other superb, easy -to -build, money- 

saving products. You'll find a complete line of digital 

electronic clocks and weather instruments 
that give 

you important information 
"by the numbers" and with 

electronic accuracy. Items for your car, home or of- 

fice including an exciting combination 
clock/indoor- 

outdoor temperature 
monitor with a special tempera- 

ture alarm. 

Our self -study courses are now in use by the thou- 

sands! A really effective and low-cost way to teach 

yourself about electronics 
for fun, for knowledge, 

or 

for profit. We also have a wide selection of popular 

books covering almost everything 
in electronics. 

There are many more exciting products to read about 

too! Home convenience 
items like a practical freezer 

alarm, a touch -control light switch, intercoms and a 

unique doorbell that lets you program a tune of your 

choice. Automotive 
instruments 

and accessories 
that 

help you keep your car running right for top perfor- 

mance and economy. Marine equipment that will make 

you a better boater and fisherman. Model aircraft 

Radio Control gear to give you championship 
perfor- 

mance. Security systems to protect your home and 

family. And of course, our world-famous 
Amateur 

Radio equipment 
and test and service instruments. 

These are among the nearly 400 quality, fun -to -build 

kits described 
in this new Heathkit catalog. Kits for 

every interest. All with the world-famous 
Heathkit 

assembly manual -a step-by-step 
instruction guide 

that makes kitbuilding easy and leaves nothing to 

chance. And all backed by our "We won't let you 

fail" promise. Find out about the satisfaction, 
savings 

and FUN of kitbuilding. 

Send for your 
FREE copy oday! 

HEATH 

II MI MI MINI MI MI MI MI MI IIIIII MI MI all III MI 11111 Ell' 

Schlumberger 

Heath Company 

Benton Harbor, Michigan 49022 

Please send me my FREE Heathkit Catalog. 
Send a FREE Catalog to my friend. 

' 
' I am not on your mailing list. 

Dept. 20-26 

Dept. 20-263 , 

Name 

Name 

IAddress 

Address 

City 

State 
City 

State 

I 4ttit ttttl Milltttt Mil NM OM tl t MI t ttIII MI t t 
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* PUT THE "IGNITION OF THE FUTURE"i 
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 

-a q - 
u s t 

varems 

b 
eemmp ' f 

ALLISON XZ100 
with the Exclusive...Solid-State Voltage Regulatorls 

The ONLY Ignition System that has COMPLETELY overcome 
the Problems that have baffled the Auto Industry for Years! 

SO RELIABLE (99.9")...50 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 Condensor 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 CAR! 

* 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 "XR-700" 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 & Handling). 

* FITS ALL CARS, Domestic 6 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! Állison's Production 
° Technology offers you the 

same Premium Quality XR-700 COMPLETE 
at this SPECIAL LOW Price.:. (Cal. Res. add Tau) 

THAT'S EVERYTHING ..INCLUDING POSTAGE 8 INSURANCE 

* ORDER WITH CONFIDENCE... 
install the "XR700", and prove to your own SATISFACTION 
that it is as advertised, or return it within 30 days for a F UL L 

Refund of the Purchase Price 

$3995 

* 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. (BOO) 423.6525, Ext. 2 

or Send us (1) Your Number, (21 Interbank No., (3) Exp. Date. * SEND for FREE BROCHURE 
and Comparison Sheet. 

"CB" USERS: The "XR700" completely ELIMINATES 
the Major Cause of Primary (Ignition Noise) Interference.) 

If you have already installed a "Capacitive Discharge" Ignition 
* Convert your "C-0" Unit to BREAKERLESS! 

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

.1 
America's Oldest and Largest Manufacturer 

ff of Opto -Electronic Ignition Systems. 

ALLISON AUTOMOTIVE CO. 

1267-RA, East EDNA PL., COVINA, CAL. 91722 
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JOHN TITUS, DAVID LARSEN, and 
PETER BONY* 

ONE OF THE MOST IMPORTANT PROGRAMMING 

characteristics possessed by any digital com- 
puter, including a microcomputer, is the 
ability to make a decision. For a typical 
microcomputer, we can define a decision as 
the process of determining further action 
based upon the logic state of a flag. A flag is a 

single flip-flop that can be either set or 
cleared in response to operations occurring 
within the microcomputer system. A change 
of state of the flag is usually an indication 
that either a particular operation has been 
completed or that a certain condition exists as 
a result of a, microcomputer operation. Flags 
can be located either internal or external to 
the microprocessor chip; the ones that we 
shall discuss in this column are the internal 
flags that are set or cleared in response to 
specific types of microprocessor instructions 
such as arithmetic and logical instructions. 

The flags that are located within the micro- 
processor chip are typically associated with 
the arithmetic -logic unit (A LU), a region 
within the chip where all arithmetic and 
logical operations are performed. In the 8080 
microprocessor chip. for example. there exists 
five flags that indicate the following condi- 
tions: 

zero flag-If the result of an arith- 
metic or logical operation is zero, 
the zero flag is set to logic 1. If 
non -zero, the zero flag is reset to 
logic O. 

sign flag-If the result of an arith- 
metic or logical operation is 
negative, the sign flag is set to 
logic 1. If positive, the sign flag is 
reset to logic 0. 

parity flag-If the result of an arith- 
metic or logical operation has 
even parity, the parity flag is set 
to logic 1. If odd parity, the parity 
flag is reset to logic O. 

carry flag-If the result of an arith- 
metic or rotate operation has a 

carry of the most significant bit of 
the 8 -bit result, the carry flag is 
set to logic 1. If not, the carry flag 
is reset to logic O. The carry flag 
is reset to logic 0 after all logical 
operations. 

auxiliary carry-flag-If the result of 
an arithmetic operation has a 
carry of bit -3 into bit -4 of the 8 -bit 
result, the auxiliary carry flag is 
set to logic 1. If not, the auxiliary 
carry flag is reset to logic 0. The 
auxiliary carry flag is reset to 
logic 0 after most logical oper- 
ations. 

' This article is reprinted courtesy American 
Laboratories. Dr. Rony, Department of Chemical 
Engineering, and Mr. Larsen, Department of 
Chemistry, are with the Virginia Polytechnic 
Institute & State University. Mr. Titus is Presi- 
dent, Tychon, Inc. 

Since insufficient space is available in this 
column to discuss all of the above flags, we 
shall restrict our attention to the zero flag. 

PREVIOUS INSTRUCTION 

FLAG = 0 FLAG = 1 

FIG. 1 

Figure I shows the traditional flowchart 
decision symbol. The next instruction that is 
executed depends upon the logic state of the 
flag that is associated with this specific deci- 
sion. For example. consider the JNZ instruc- 
tion, where JNZ means "Jump If Not 
Zero:" 

Instruc- 
tion 
code 
302 

<B2> 
<B3> 

Mne- 
monic 
JNZ 

Description 
If the zero flag is 
at logic 0, jump to 
the 16 -bit mem- 
ory address given 
in bytes <B2> 
and <B3> of 
this three -byte in- 
struction. If the 
zero flag is at 
logic 1, ignore 
this instruction 
and proceed to 
the following in- 
struction. 

The statement. "Jump If Not Zero." refers to 
the 8 -bit result of a preceding instruction, not 
the logic state of the zero flag. When this 
result is zero. the zero flag is set and program 
control passes to the next instruction. 

DS 2 

DS 3 

FIG. 2 

The JNZ instruction is widely used in the 
creation of programmed time -delay loops, an 

continued on page 24 
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Just Say "Charge It" 
at participating stores 

For the ultimate in 
audio recording - 
5" and 7" open reels 
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There's no better 
8 -track tape- and 
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High output, low noise, wide 
dynamid range from cassettes 
-without special bias settings 

Radio Shack built one of America's 
most technologically advanced 

plants devoted exclusively to 
audio tape because we simply 
weren't satisfied with what we 

were getting. And millions of you 
weren't either, as the dramatic 

success of Supertape has proved. 
It's made on the newest equipment and to 

the highest performance standard we could 
set. So if you haven't already, join the switch to 

Supertape. Let your recorder and your ears be the 
judge. Not our advertising. Not theirs. Try Supertape 

today - you can't buy a better tape for the money! 

SOLD ONLY WHERE YOU SEE THIS SIGN: 

ftaduelh e 
A TANDY COMPANY FORT WORTH, TEXAS 76107 

OVER 5000 LOCATIONS IN NINE COUNTRIES 



KOMPUTER KORNER 
continued from page 22 TABLE 1-SIMPLE TIME -DELAY LOOP 

example of which is provided in Table 1. In 
this program. both the address and instruc- 
tion bytes are in octal code: it is assumed that 
the in memory address byte is 000. The 
program first moves an 8 -bit timing byte into 
register B. This byte. indicated by an asterisk 
() has any value between 000 and 377. The 
value of the byte will determine the duration 
of the time delay. 

At I u memory address 002. a device -select 
pulse is generated to set the SN7474 flip-flop 
shown in Fig. 3. The contents of register B 

are then decreased by I. The JNZ instruction 
immediately tests the logic state of the zero 
flag. If the contents of register B are not zero. 
the flag is at logic 0 and a jump occurs back 
to LO memory address 004. The DCR B and 
JNZ instructions are executed repeatedly 
until the contents of register B becomes zero. 
at which time the zero flag becomes logic I. 
The JNZ instruction tests the flag for the last 
time and shifts program control to the OUT 3 

instruction at LO memory address 010. This 
output instruction generates a device -select 
pulse that clears the SN7474 flip-flop. Once 
this has been done, the microcomputer comes 
to a halt. 

The program shown in Table I generates a 

single output -pulse the duration of which can 
take any value between 0.0125 and 1.925 ms 
in steps of 0.0075 ms. The calculations asso- 
ciated with the conversion of clock cycles to 
pulse widths are discussed in the Bughook 
III. Microcomputer Interfacing Experiments 
Using the ,Mark 80 ,llicr'ocuntpu/er. an 8080 

LO 
memory 
address 

000 006 

001 4 

002 323 

003 002 

004 005 
005 302 

006 004 
007 000 
010 323 

011 003 

012 166 

Instruc- 
tion byte Mnemonic 

MVI B 

Clock 
cycles 

7 

OUT 2 10 

DCR B 5 

JNZ 10 

OUT 3 10 

HLT 7 

Description 
Move following timing byte into register 
B 
Timing byte for register B 
Generate device select pulse that sets 
the SN7474 flip-flop 
Device code for set input to SN7474 flip- 
flop 
Decrement contents of register B by 1 

If zero flag is at logic 0, jump to the 
memory address given by the following 
two address bytes; otherwise, ignore this 
instruction 
LO memory address byte 
HI memory address byte 
Generate device select pulse that clears 
the SN7474 flip-flop 
Device code for clear input to SN7474 
flip-flop 
Halt the microcomputer 

Salem (E&L Instruments. Inc.. Derby. 
Conn.. 1975). The number of clock cycles is a 

measure of the actual time that it takes the 
microcomputer to execute a single instruction 
or group of instructions. For a 2 M I Iz micro- 
computer. a single clock cycle has a duration 
of 500 ns. 

The program in Table I and associated 
SN7474 flip-flop provide an example of what 
we mean by "the substitution of hardware by 
software." ri:.. a simple program and a single 
flip-flop replace a much more complicated 

hardwired programmable monostable cir- 
cuit. R -E 

a revolutionary concept in kit building... 

THE PROGP 
CLACK KIT! 
SYSTEM 5000 is the first full -feature timepiece 
available in programmable form. After the circuit has 
been assembled and tested, all that is necessary is to 
add the appropriate switches and jumpers to easily 
program the system for the desired functions. The 
system may be expanded or reprogrammed at any 
time. 

This represents a revolutionary concept in 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 an elapsed timer. Add the 
optional relay to control AC or DC accessories. The 
possibilities are limited only by your imagination. 

,rA :LE 
$29.95 

PM 1 ! ' _I 1-1 

features 
TIME OF DAY REGISTER. DUPLICATE. TIME 
REGISTER FOUR YEAR CALENDAR - month/day 
or day/month format ALARM WITH SPEAKER 
TONE OUTPUT ADDITIONAL ALARM -use for 
"lis and hers': alarm or activate an accessory at a_ 
preset time 10 MINUTE SNOOZE &' `yID SYSTEM 5000 includes all'components, 2 time set - 
REMINDER 3 FUNCTION, ALARM OUTPUT "sing switches, and complete assembly and program- 

ming manuals. Switches for additional functions and 
¡slay are not )ncluded but are available as optiárís. 

SELECT - tone; relay, or relay then tone 
ONE HOUR DOWN COUNTER BRIGHT FLUOR 
ESCENT DISPLAY - .5" easy to read digits with 
AN/PM AUTOMATIC DISPLAY DIMMING 
POWER FAILURE INDICATION 12 & 24 HOUR 
DISPLAY BLINKING OR STEADY COLON SIM 
PLE FORWARD AND REVERSE TIME SETTING 

add a new dimension to time itself with 

SERIES 2000 

I ;2:38 

FACTORY ASSEMBLED -'1 YEAR WARRANTY 
EC -2001 Solid Acrylic "Time Capsule" 559.95 
EC -2002 Acrylic & Hardwood 549.95 

fal t ire. e. Clocks 
A bright Fluorescent display provides easy to read 
numbers that brighten and dim automatically ac- 
cording to the light. The clear Acrylic tube with 
Adyllc or Hardwood end blocks gives these clocks 
a tnique look of simple elegance. AM/PM & power 
failure indication. Seconds display button. 3%" x 
3W' x 514". 50/60 HZ 
Specify blue or green display, 12 or 24 hour time, 
anc choice of Hardwood - Walnut, Zebrawood, or 
Rosewood. 

COMPLETE KITS - 90 DAY WARRANTY 
EC 2001-K Solid Acrylic NEW! 539.95 
EC:2002-K Acrylic & Hardwood SPECIAL! 534.95 
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DIRECT DRIVE ELIMINATES RFI SINGLE 9 
VOLT BATTERY BACKUP DISPLAY SECONDS - 

CONTROL HOLD AND RESET CONTROLS 
50/60 HZ 700 WATT RELAY OPTIONAL 

RELAY OPTION - 54.00 
Includes.700 watt relay and all,interface compon 
ants.: W ill control. epptiancei, steieos, etc. 

SWITCH OPTION - 53.75 
Contains 4"black SPST pushbuttons, 2 black DPOT 
pushbuttons, and 2 black SPST slide switches. 
Programs atl major features. 

CASE OPTION - 511.00 
Hand finished, solid waÍnut cabinet complete with 
faceplate and rear panel. 

Send your check or money order today for fast 
delivery. Add 51.00 per clock to cover shipping and 
insurance. Money back guarantee on all products if 
not fully satisfied. N.J. residents add 5% sales tax. 
Use your Master Charge or-BankAmericard. Phone 
orders accepted. 

4523 digibal concepEs 
DIGITAL CONCEPTS CORPORATION 
249 Route 46, Saddle Brook, N.J. 07662 

201/845-7101 



r, 

J 
ae 

rar 
/ 

..R, 

-~, r'-7 
i 

Now you can service with 
a TEKTRONIX Oscilloscope for as little as $695* 

Cost of service instruments is an impor- 
tant factor in any purchase. But so is 

reliability. Now T900 Oscilloscopes give 
you both Tektronix quality and reliability 
at prices designed for cost sensitive appli- 
cations. 

T921-Ds to 15 Mhz; single trace, 
single time base $695` 

T922-Dc to 15 MHz; dual trace, 
single time base $850" 

T932-Dc to 35 MHz; dual trace, 
single time base $1195* 

T935-Dc to 35 MHz; dual trace, 
delayed sweep time base $1395* 

T912-Dc to 10 MHz; bistable stor- 
age; writing speed to 250 
cm/ms; dual trace, single time 
base $1300* 

Performance to Spare 
All T900 scopes feature large (8x10 cm), 
bright crt's; sensitivity of 2 mV/div to 10 

V/div in twelve calibrated steps; regu- 
lated power supplies; and 3% accuracy. 
T900 Oscilloscopes are also equipped 

*All prices 
include 10X 
probes. U.S. 
sales price 
FOB Beaver- 
ton, Oregon. 

with important convenience features; 
beam finder, single knob triggering, auto- 
matic selection of chopped or alternate 
mode, and automatic selection of tv line 
or frame display (except T912 Storage 
model). T900 scopes are compact (7x9x 
19 in.) and lightweight (only 16 lb.). They 
are available with a full selection of ac- 
cessories. 

For a demonstration of any T900 Oscillo- 
scope or a free copy of the new T900 
brochure, write to Tektronix, Inc., P.O. 
Box 500, Beaverton, OR 97077. For im- 
mediate assistance, call (503) 644-0161, 
extension T900. 

T900 Series 
the quality low cost pi 
Oscilloscopes 

TEKTRONIX® 
committed to 

technical excellence 
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Another Heathkit Color TV breakthrough.., 

There's never been a Color TV SYstem like this before. 
A Bold New Concept In TV 

The new GR-2001 TV system is the most 
sophisticated, best performing color TV 
kit we've ever designed, but it is also much 
more. It is the heart of a total home view- 
ing system -a Computer TV! 

Complete Programming Capability 
With its optional Programmer, this Com- 
puter TV system allows you to program 
your set for an entire evening's viewing. 
The top bank of 8 keys El accesses the 
static NMOS RAM and turns the on -screen 
clock display into a computer CRT read- 
out which alolws you to see your "pro- 
gram" as you enter it through the bank of 
12 keys below the programmer panel. The 
selected time appears In the first four 
digits of the clock display, the channel 
number appears in the last two. First, en- 
ter the time at which you want the set to 
change channels. Next, enter the channel 
number you want. Then the memory takes 
over. While you sit back and relax, the 
Programmer automatically changes to the 
right channel at the right time. You can 
program up to 32 channel changes within 
two 12/24 -hour periods! 

Those two programming periods add extra 
versatility. Program the first for your day- 
time viewing schedule, the second for eve- 
ning shows. Or, program the first for week 
nights, the second for weekends. You can 
even preselect the programs young chil- 
dren can watch - once the programmer is 
engaged, the manual keyboard is discon- 
nected and can only be reactivated by the 
remote control or by pressing the correct 
button on the programming panel. 

You can even program the set to return to 
manual operation at a preselected time, 
then resume automatic operation at an- 
other time. When the last program you 
want to see is over, the set can be pro- 
grammed to switch to an empty channel. 
This will cause the screen to go blank and 
the on -screen readout to flash on and off 
indicating that it is time to turn the system 
off with the front panel pushbutton or op- 
tional remote control. 

Convenient Remote Control 
The optional wireless remote control 02 
lets you adjust volume, turn the set on or 
off, adjust tint, activate the digital read - 

FREE Catalog of nearly 
400 fun -to -build 
electronic kits. 

Heath Company, Dept. 20.261 
Benton Harbor, Michigan 49022 

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

Name 

Address 

City State Zip 
GX-326A 

out, scan up or down through the pre- 
selected channels, and turn the optional 
programmer on and off - all at the touch 
of a button. This wireless remote control 
has improved circuitry for greater range 
and reliability and is the best we've ever 
offered. 

Random Access Tuning 
The 3 x 4 keyboard 3 lets you instantly 
choose any of up to 16 preselected sta- 
tions - up to 24 with the optional eignt 
channel accessory. Switch from VHF to 
UHF, up or down, in any sequence, and 
be tuned in instantly without switching 
through empty channels. Up and down 
buttons on the keyboard also let you scan 
all the preselected stations. 

Automatic Antenna Rotor Control 
A Heathkit exclusive! With the optional an- 
tenna rotor control in, you can program 
the GR-2001 to automatically rotate your 
outdoor antenna system as it changes 
from one channel to another, for optimum 
reception on every channel. No special 
knobs to turn, no buttons to push. You 
can select up to eight separate antenna 
headings with up to three stations per 
heading. It's perfect for areas where sta- 
tions are in widely separated locations. 
Superb Color and Sound 
The TV set itself contains dozens of cir- 
cuit refinements and improvements de- 
signed to give you the best picture and 
performance you've ever seen. The Auto- 
matic Gain Control circuit, for example, 
has been significantly improved to better 
resist airplane flutter. And since you build 
it yourself, you can be assured of a set 
that is free of mass production "glitches" 
that show up all too often in other sets 
now on the market. 

Separate Audio IF Stage 
The audio circuitry is probably the finest 
on any commercial set in the world. The 
sound signal has its own separate IF stage 5 that contributes to real quality audio. 
Audio and video muting provide smooth, 
silent between -channel tuning, too. You 
can hear the difference - especially if you 

10 Programmer Ea Random -Access 
Keyboard Tuning 

2 Remote Control 

L. -22(4)-N 

® Automatic 
Antenna 
Rotor Control 

Prices and specifications subject to change without notice. 
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use the output jack to connect the GR- 
2001 to your stereo system. The built-in 
wide -range speaker offers excellent fidel- 
ity as well. It's one of the first sets ever to 
give you real hi-fi sound from a TV! 
Phase -Locked -Loop Horizontal 
and vertical Hold Circuits 
New phase -locked -loop horizontal and 
vertical oscillators © "lock -in" on any 
channel for a picture that's rock -steady 
and stable. There are no conventional ver- 
tical and horizontal hold controls because 
you never need them! There are no align- 
ment problems either, so you get consist- 
ently excellent pictures year after year. 

Black -Matrix Picture Tube 
The GR-2001's 25" (diagonal) ultra -rec- 
tangular picture tube 7 provides one of 
the brightest, sharpest pictures in the 
world. The tube is fully shielded to main- 
tain outstanding color purity by eliminat- 
ing stray magnetic fields. 
Easy To Assemble 
Though the GR-2001 is one of our more 
complex kits, the average person shouldn't 
have any difficulty in assembling it. A 
step-by-step illustrated manual will lead 
you through assembly right up to trouble- 
shooting and testing. A test meter (in- 
cluded) lets you check assembly as you 
go, and the built-in dot generator aids in 
setup and service. 

GR-2001 Specifications 
Antenna Input Impedance: VHF: 3002 bal- 
anced or 752 unbalanced. UHF: 3002 bal- 
anced. 
Hi -Fi Output: Frequency Response: ±1 
dB, 50 Hz to 15 kHz. 
Output Voltage: Greater than 1.0 V RMS. 
Audio Output: 411 or 812, 2 Watts. 
Power Requirement: 110 to 130 Volts AC, 
60 Hz, 200 Watts. 
Dimensions: 291/4" W x 201/8" H x 213/4" D. 
GR-2001 TV kit alone (chassis, picture 
tube and one speaker): 699.95 

Heath Company, Dept. 20-261 
Benton Harbor, Michigan 49022 

s Separate 
Audio Circuitry 

Automatice 
Horizontal 
and Vertical 
Hold Circuits 

W Black -Matrix 
Picture Tube 



the world's only computerized TV system. 
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ALL NEW 
NTS/Heath 
GR-2001 
DIGITAL . 

SOLID-STATE 
COLOR TV 
315 sq. in. 

1 

PICTURE 

1- 

(Simulated TV Reception) 

As an NTS student you'll acquire the know-how 
that comes with first-hand training on NTS profes- 
sional equipment. Equipment you'll build and keep. 
Ourcourses include equipment like the NTS/Heath 
GR-2001 computerized color TV (25" diagonal) 
with varactor diode tuning and digital read-out 
channel selection; (optional programming capa- 
bility and digital clock avail.). 

Also pictured above are other units - 5" solid state 
oscilloscope, vector monitor scope, solid-state ster- 
eo AM -FM receiver with twin speakers, digital multi - 
meter, and more. It's the kind of better equipment 
that gets 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 cance'la- 
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VECTOR MONITOR 

SCOPE 

SOLID-STATE 2 -METER FM 
TRANSCEIVER & POWER SUPPLY 

tion privileges spelled out. Make your own com- 
parisons, your own decision. Mail card today, or 
clip coupon if card is missinc. 

NO OBLIGATION. NO SALESMAN WILL CALL 
APPROVED FOR VETERAN TRAINING 

Get facts on new 2 -year extension 

NATIONAL TECHNICAL SCHOOLS 
TECHNICAL -TRADE TRAINING SINCE 1905 

Resident and Home-Stucy Schools 
4000 So. Figueroa St., Los Angeles, Calif. 90037 

COMPARE 
OUR KITS 

AND LESSONS. 
COMPARE 

OUR 
TUITION. 
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SOLID-STATE STEREO 
AM/FM/MULTIPLEX 

RECEIVER 
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GENERATOR / 
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74 sq. in. 
Solid -State 
B & W TV 1 1, 

t. 

o 
\ SIGNAL 
GENERATOR 

a 
SOL D -STATE 

POCKET RADIO 

NATIONAL TECHNICAL SCHOOLS Dept. 206.027 
I4000 South Figueroa St., Los Angeles, Calif. 90037 
Please send FREE Color Catalog and Sample Lesson. 
NO OBLIGATION. NO SALESMAN WILL CALL. 

1 
Color TV Servicing 
B & W TV and Radio Servicing 
Electronic Communications 
FCC License Course 

NAME 

Electronics Technology ] Computer Electronics 
O Basic Electronics 

Audio Electronics Servicing 

AGE 

IADCRESS 

CITY STATE 

I Please fill in Zip Code for last service 
Check it Interested in G.I. Bill information. 
Check it interested ONLY In classroom training in Los Angeles. a 

16 ~ MI- t~ ~ ~ I= 0.1- I. 
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equipment reports 
B 8 K Model 2040 CB 
Signal Generator 
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AS MANY SERVICE SHOPS ARE TOO FREQUENTLY 
aware. it is almost impossible to convince 
most CB'ers that a repair or adjustment has 
restored "like new" performance to their 
transceiver. The time spent just explaining 
the in and outs of sensitivity and adjacent 
channel rejection can eat up a good part of 
the profit in many CB repair jobs. 

But now there's a service instrument that 
not only lops hours off CB service. it satisfies 
customers in minutes and lends itself to 
setting up a traffic -building "lab check-out" 
station in some unused corner of the shop. 

For a modest fee. any service shop can now 
provide a complete laboratory quality check- 
out of any modern transceiver. 

The equipment that does all this is B & K's 
model 2040 CB Signal Generator that is 
specifically designed for the test and adjust- 
ment of Class -D NM and SSB transceivers. 
Just looking at the front panel is almost self- 
explanatory as to features and service conve- 
niences. 

In the center of the front panel is the 
CHANNEL selector for the digitally synthesized 
oscillator that provides all 40 channels plus 
all the frequencies in-between authorized 
channels. For example. the dial is calibrated 
for Channels II and 12. The frequency 
between the two is not authorized for Class 
D. yet the signal generator has a dot and 
frequency readout for Channel 111/2. so adja- 
cent channel rejection for channels I I and 12 

can be measured. The two "channels" 
between Channels 22 and 23 were similarly 
unassigned to CB. They are now Channels 24 
and 25 and are so indicated on the dial. 

The CHANNEL selector indicates the fre- 
quency and the channel. or a dot if no 
channel is assigned, for every step of the 
selector switch. 

On the right side of the front panel are the 
RF output controls and an associated meter 
calibrated in microvolts and dB. A precision 
shielded attenuator provides a full-scale RF 
output of I to 100.000 microvolts. An RF 
LEVEL control permits the output to be 
further reduced to 0.1 µV. For adjacent 
channel and UGC measurements. the atten- 
uator and meter are calibrated in dB as well 
as absolute microvolts. The RF output is 
available at a standard SO -239 -type coaxial 
connector. 

For service and troubleshooting there is 
also a 455 -kHz oscillator complete with its 
own output control and output jacks. This 
oscillator can be used simultaneously with 
the RF signal generator. 

On the left side of the front panel is a fully 
metered modulator and incremental frequen- 
cy control. The modulator provides 400. 1000 
and 2500 -Hz internal modulation, or external 
modulation. to till 100%. The modulation 
amplitude is adjusted by a continuously vari- 
able control and the percent modulation is 
indicated directly on the meter. By "flipping" 
a meter function switch. the meter is set to 
indicate the delta frequency (incremental 
adjustment) of the main oscillator. A control 

744_,,_\ "FERRET" TV MINI -ANALYZER 
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. 

!Air 

1=3E:2 ! OrNr1"Tf1p 

Wee 
UHF 

SG 785 $99.95 

s,l 

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. 

leJe/IkK 

GENERATOR SECTION 

CROSS -HATCH 

LINEARITY ADJUSTMENT 
STANDARD FOR VERTICAL AND 
HORIZONTAL POSITIONING, PICTURE 
CONTRAST, IF BANDWITH TEST 

DOT PATTERN 

CONVERGENCE ADJUSTMENT 
STATIC AND DYNAMIC CON- 
VERGENCE, BEAM ADJUSTMENTS. 

SOLD THRU DISTRIBUTORS ONLY 

I Please send me more information. 

I Name 

Address 
2849 FULTON STREET; BROOKLYN, NY 11207 L Code 
PHONE: (212) 827-1500 
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You get a lot extra 
with Je old' 

ted iyára 
Antennas. loately 

Jerrold 
Super VU -Finder 
and Paralog Plus 
Antennas are now 
Xtra rated to give you: 

Xtra Ease of Installation 

Xtra Mechanical Reliability 

Xtra Performance 

Jerrold VU -Finder and Paralog Plus 
Antennas have long been the per- 
formance standard of the industry. 
Yet, we are constantly working to 
advance the state-of-the-art and 
have now added a number of im- 
portant improvements. Our an- 
tenna line is significantly better 
than any antennas we have ever 
produced. And that goes for com- 
petitive antennas too! The Xtra fea- 
tures found in the Super VU -Finder 
and Paralog Plus Antennas make 
them go up faster, perform better 
and stay up longer. 

Here are a few of the features now 
found in Jerrold Xtra Rated An- 
tennas. 

Improved U -Bolt Assembly 
SERRATED JAW BITES INTO MAST 

RUMINATING TURNING 

VIBRATION PROOF 
WHIZ LOCKNUTS -y 

BOTTOM VIEW 

W DE FLANGE 
BRACKET 

IG +es Prgk, 
balm ls mode 
m. eiplary 
eauel b bryee 
double-bºRm 
mdelsl 

P AC/OR V 

PEE ASSEMBLED 

Improved 
N Stainless Steel 

Terminal Screws 
The no -strip stainless steel wash- 
ers have longer teeth to give a 

better bite on current foam twin - 
leads, assuring excellent electrical 
contact. Terminal screws have also 
been made longer. 

91 
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FM Breakaway 
FM blocking elements reduce re- 
ceived FM up to 12 dB. To receive 
FM at full gain, break off the ele- 
ment at score mark. 

Stamped Termination 
Bracket 
The stamped termination bracket 
provides dc continuity and pro- 
vides higher front -to -back ratio by 
using the rear element as a tuned 
reflector. 

Dollar for dollar, and dB for dB, no 
competitive antennas match the 
VU -Finder and Paralog Series for 
ease of installation, performance 
and reliability. 

Install a Jerrold Xtra Rated An- 
tenna today and see the difference 
for yourself or write for complete 
details. 

JERROLD ELECTRONICS El 
GENERAL INSTRUMENT CORPORATION 

JERROLD ELECTRONICS CORPORATION 200 Witmer Road Horsham, Pennsylvania 19044 (215) 674-4800 

CIRCLE 60 ON FREE INFORMATION CARD 33 



rya 

358 Ways 

To Save On 
Instruments, 
Citizens Band, 

BurglarAlarms, 
Automotive & 

Hobby 

Electronics! 
The more you know about 
electronics, the more you'll 
appreciate EICO. We have a wide 
range of products for you to 
choose from, each 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. 

"Build -it -Yourself" and save 
up to 50% with our famous 
electronic kits. 

For latest EICO Catalog and name 
of nearest EICO Distributor, check reader 
service card or send 500 for fast first 
class mail service. 

EICO-283 Malta Street, 
Brooklyn, N.Y. 11207 

Leadership in creative electronics 
since 1945. 
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for this purpose "slides" the RF output 
frequency ±5 kllz oil' the frequency indi- 
cated by the channel selector. A separate 
scale on the modulation meter indicates the 
amount of incremental adjustment. Red and 
green LED s indicate whether the incre- 
mental adjustment is on the high or low side 
of the center channel. For example, assume 
the channel selector is set to 27.065 MHz. If 
the incremental (delta) tuning is adjusted so 
the meter indicates 2 kllz and the "high" 
LED is illuminated, the It output frequency 
becomes 27.067 MHz. Since modulation is 

applied with or without delta tuning.. it's 
possible to check in less than one minute s 

time either adjacent -channel rejection or SSB 
alternate-sideband suppression (an important 
parameter as more and more SSB trans- 
ceivers come into use). 

Finally. the model 2040 has an EIA noise - 
pulse generator used for checking the effec- 
tiveness of noise limiters and noise blankers. 
(A very easy way to demonstrate to a CB'er 
the effectiveness of both types of limiters if 
the transceiver has noise limiter or noise 
blanker switches.) The noise generator has a 

pulse width of 1 microsecond. a repetition 
rate of 100 pulses -per -second. and a risetime 
and falltime of 10 nanoseconds. This 
provides a very close approximation of 
typical electrical interference pulses. The 
noise generator is applied through a push- 
pull switch on the RF LEVEL control and can 
he applied to the signal with or without tone 
modulation of the carrier. 

The obvious advantage of the B & K model 
2040 CB signal generator is that only one 
single connection need he made to the trans- 
ceiver under test. All frequencies. modula- 
tion, noise pulses. carrier offset (delta). etc.. 
are then available at the flip of a switch and 
are fully metered. There is no need for 
external measuring equipment such as a 

frequency counter or modulation meter to 
insure measurement accuracy. 

Fact is. when the signal generator is 

combined with B & K's model 1040 CB 
service set and a service -grade oscilloscope. a 

complete checkout of a transceiver's receiver. 
transmitter and modulator sections can be 
made in minutes by simply flipping a few 
switches. 

Since the model 2040's output frequency is 

determined through a digitally programmed 
PLL circuit. the frequency tolerance of all 
output frequencies is that of the reference 
oscillator. which is specified by B & K to ±5 
parts -per -million (0.0005%) over a tempera- 
ture range of 0° to 50°C after a 15 minute 
warmup. Our frequency counter indicated a 

maximum error of 90 Ilz (including the 
tolerance of the counter). and less than 3 I Iz 
"drift" during the 15 minute warm up. Essen- 
tially. there is no change in output frequency 
during warm up. 

The cabinet is RF shielded (circuits are 
double -shielded) and there is effectively no 
RF leakage. If the transceiver isn't connected 
to the generator there is no "reception" from 
the generator. 

The output attenuator circuit has built in 
protection against accidental application of a 

transmitter's 4 -watt RF output. (The protec- 
tion is actually rated for 5 watts RF.) 
Normally, the automatic receive -transmit 
switching in the companion model 1040 CB 
service set would protect the signal generator 
against accidental application of a CB trans- 
mitter's output. but if you haven't yet 
upgraded your shop with the model 1040. 

you at least don't have to worry about 
burning out the 2040's output attenuator. 

The suggested retail price of the B & K 
model 2040 CB signal generator is $475. All 
connecting cables are optional. R -E 

Jerrold/Texscan VSM-5 
Spectrum Analyzer 

7`ik. ' r . 
. 
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I HAPPEN 10 BE A TEST -EQUIPMENT FREAK. I GO 
all to pieces with test gear that can really do 
things. So. I was very happy when Jerrold- 
Texscan sent me their VSM-5 spectrum 
analyzer to work with. I had seen an audio 
spectrum analyzer at work, but never had a 

chance to get my hands on an RF type. To 
put it briefly. I was amazed at the things this 
black box with a CRT and knobs on it can 
do. 

The heart of the instrument is a triple - 
conversion superheterodyne receiver. The 1st 

oscillator works between 650 and 1.000 MHz. 
the 2nd oscillator at 586 MI lz and the 3rd at 
54 MI Iz. The 1st IF is 650 MI lz. the 2nd IF is 
64 MHz and the 3rd IF is 10 M I lz. The first 
oscillator can he swept by varactor diodes 
over a tremendous range: front 4 M I Iz to 350 
MHz. So. the instrument can cover the whole 
VHF TV hand at one time. You can see both 
sound and picture carriers of every channel. 

By adjusting the DISPI_RSION control. you 
can change the distance between the channel 
pips. The horizontal sweep rate can he varied 
from a very slow sweep (0.3 Ilz) to 30 Hz. 
The center frequency of the display can he 
moved by a continuously variable control so 
that any channel desired can he centered on 
the screen. Fine and coarse tuning controls 
are also provided. The CRT used is a special 
type that is similar to those used in radar-the 
fluorescence is bright bluish -green. and the 
phosphorescence (a long -persistence phos- 
pher that provides "after -glow") is green. 

The vertical scale of the graticule is cali- 
brated in dBmV. which is the standard for 
CATV N ATV systems. The dBmV requires 
a logarithmic response from the vertical 
amplifier. This is obtained by means of a 
special logarithmic -response amplifier in the 
output of the 3rd IF. Its output feeds a 

special detector circuit. Two ranges can he 
used. 30 dBmV or 60 dBntV. So. the actual 
level of any TV signal or any RI- signal can 
he read instantly. A level of "zero dBmV" 
means a signal of 1.000 microvolts (1.0 milli- 
volt) which is a standard for CATV 
systems. 

So. the VSNI-5 binds its most common use 
in making fast. accurate tests of CATV 
systems to verify compliance with the new 
FCC standards. Among these are such things 
as the minimum amplitude of the video 
carrier. which must he 0 dBmV for each 
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FRECUENCY RESPONSE MEASURED AT LISTENERS 
EAR-UNITS MOUNTED IN TYPICAL CAR LOCCTIONS 
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ExtErnal SpEakers ¡UVE 
1 tCBsund 

Notice what happens to the high frequen- 
cies? You lose them mounting the average 
CB under the dash. The speaker points 
down into the floor insulation. Sound is lost. 
With the addition of an acoustically de- 
signed "KRIKET®" external speaker, also 
mounted under the dash but pointing at the 
driver, the high frequencies come through. 

3a1s/ Kriketm Speakers 

World Wide Headquarters 
Acoustic Fiber Sound Systems, Inc. 
7999 Knue Road Suíte 116 

Indianapolis, IN 46250 
(317) 842-0620 

The consonant sounds are in the high 
frequencies. And they spell the difference 
between voice intelligibility and just plain 
noise. That's why you hear remarkably 
better with a !`KRIKET®" external speaker. 
It's the single best accessory you can add 
to any CB transceiver -23 or 40 
channel-to improve enjoyment of ít. 

Available at CB Dealers everywhere. 

Exclusive Canadian Distributor 
Persona Communications L.T.D. 
1149 Pioneer Road 
Burlington Ontario, Canada 
(416) 629-5373 

All AFS®/KRIKET® speakers are manufactured in the U.S.A. 
using American materials and craftsmen. 

Copyright 1976 Acoustic Fiber Sound Systems, Inc. 
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channel: the level of the sound carrier, which 
must be from 13 to 17 dBmV down to the 
video carrier, and so on and on. These may 
he checked with a field -strength meter, of 
course, but with the VSM-5. the operator can 
get the "whole picture" at once. 

The instrument can be used as a field - 
strength meter. too, for orienting antennas, 
measuring their gain, and similar tricks. The 
height of the pips on the screen is directly 
proportional to the signal strength. In CATV 
systems which change channel frequencies, it 
can he used with an external standard to 
verify that the new carrier is exactly on - 
frequency. 

With a special "slow -sweep" generator. the 
whole CATV system can be tested for flat 
response. This can be done with the system in 
full operation: the subscribers don't even 
know it's being done! The sweep -generator is 
fed in at the head -end. and the VSM-5 is 

connected to a tap at the end of the line. The 
slow -sweep generator generatres a contin- 
uous -wave that is swept at such a speed that 
it passes through active channels without 
causing any disturbance to the picture. The 
VSM-5 is set to the same sweep frequency 
and the resulting trace can he photographed 
to verify flat response of the entire system. 

By adjusting the DISPERSION control, each 
channel can be checked. The sound and 
video carriers will show up as sharp pips. and 
the color carrier as a constantly varying 
smear. Any sign of interrnodulation distor- 
tion in the system shows up instantly as a pip 
where there shouldn't he one. At a very wide 
setting of the DISPERSION control, the 
harmonics of the horizontal sweep'show up. 

The harmonics are spaced 15.75 kHz apart 
and any IM shows up between these. 

Hum levels in the system can be checked, 
and signal-to-noise readings taken. If any 
interfering signals are spotted, the instrument 
can be set to a lower resolution so that the 
exact frequency of the interfering signal can 
he found. The resolution can be set to 200 
kl-Iz. 10 kHz or 0.5 kHz (500 Hz) for this. For 
verification. markers can be switched in at I, 
10 or 50 N1Hz. These generate a set of zero - 
beats or birdies for this test. By counting the 
number of beats, say at 1.0 N I Iz apart. the 
signals can be identified. 

Beside the variable VHF sweep. three 
preset bands may he used. These can be 
tuned to any frequency in the range for tests 
where the same signal must be checked. For 
example, we used the markers to check out a 
set of CB traps by setting up a 27 -MHz signal 
at the left side of the screen, its 2nd harmonic 
(54 MHz) in the middle, and the 3rd 
harmonic on the right. By hooking the traps 
in series with the input and tuning them, 
their effect could be instantly seen. The same 
method could he used for setting TV interfer- 
ence traps in a CB (or any) transmitter. All 
you need is a signal generator that will give 
you harmonics. I found out, by the way, that 
my RF signal generator wasn't all that 
"pure": with the output cranked wide open it 
developed a very perceptible 2nd harmonic! 
For checking CB transmitters, all you need is 

an RF pickoff that will give you about 1.0 

watt into the VSM-5 input. The instrument 
has pushbutton attenuators on the front 
panel that are capable of providing a total of 
62 dBmV in 7 steps. There are two 20-dBmV 

attenuators, then 1,2,3,6 and 10 dBmV so that 
you can get whatever attenuation is needed. 
The actual signal level is then read from the 
screen and the in -circuit attenuators added to 
this. 

The VSM-5 is powered by an internal 12 - 

volt battery that is rechargeable or from a 
I17 -230 -VAC line. It is fully portable and 
may he used "portable" in the field for up to 
three hours of continuous operation. This 
makes it ideal for use as a mobile unit for 
detecting and measuring cable leakage, 
antenna testing, gain comparisons and you - 
name -it. 

This instrument will do a lot more things: 
its usefulness is limited only by the ingenuity 
of the operator. (This almost got me. at first, 
but by diligent reading of the instruction 
manual, l finally made it do everything I 

wanted it to!) The actual operation is quite 
simple once you learn how, which really 
doesn't take all that long. The suggested 
retail price of the VSM-5 is $3950. R -E 
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it works... 
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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 
3'/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. 

I, +1.999 
.. o.. av. ,. 

BENCH & FIELD MASTER 

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

Only $198 

f uravcc.AtaCIVPA 
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DVM38 
"PRIME" STANDARD 
AT YOUR FINGERTIPS 
3t/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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Unique full -function 
8 -digit wrist calculator... 
available only as a kit. 

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

But a wrist -calculator is only worth having if it offers a 
genuinely comprehensive range of functions, with a full-size 
8 -digit display. 
This one does. What's more, because it is a kit, supplied direct 
from the manufacturer, it costs only a very reasonable $19.95. 
And for that, you get not only o high -calibre 
calculator, but the fascination of building it yourself. 

How to make 10 keys dothe work of 27 

The Sinclair Instrument wrist calculator offers the full range of 
arithmetic functions. It uses normal algebraic logic ('enter it as 
you write it'). But in addition, it offers a % key; plus the 
convenience functions 1/x, x2; plus a full 5 -function memory. 

All this, from just 10 keys! The secret? An ingenious, simple 
three -position switch. It works like this. 

1. The switch in its normal, central 
position. With the switch centered, 
numbers-which make up the vast 
majority of key-strokes-are 
tapped in the normal way. 

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

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

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

valuable and useful 
calculator. 

Actual 
Size 

::1.:... 

KIT 

ONLY 
._ 

. 

Sinclair Instruments Inc. 
6 Commercial Street 

Hicksville, N.Y. 11801 

Contents 
Case and display 
window. 

Strap. 
Printed circuit board. 

Switches. 
Special direct -drive chip ; 

(no interface chip needed). 
Display. 

Batteries. 

';;:: Everything is packaged in a neat plastic 
box, and accompanied by full instructions. 

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

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

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

To: Sinclair Instruments Inc. 
6 Commercial Street 
Hicksviille, NY 11801 

Please send me 

Sinclair wrist calculator kit(s) at 519.95$ 

Sales tax (NY residents) 

Shipping & handling ($2.50 per unit) 

Enclosed is check/MO (payable to 
Sinclair Instruments Inc.) 

RE -2 

TOTAL $ 

Name 

Address 

City 

State 7ip 

I understand that you will refund the purchase price of the kit 
in full If I return it in saleable conditlion within 10 days of 
receipt. 



Measure fr* and a full range 
of semiconductor parameters 

for under $300! 

coo`r rr. 

- ,`. 
9. 

oa 
On, t aá 

9 

g ' .z 

g_ v^d` 

't 
Y'Q c 

<<-Q 

JGS'P 

y.10 

\ 
B&K-PRECISION 
Model 530 $295 

with the B&K-PRECISION Model 530 
New from B& K -PRECISION, the Model 530 semiconductor tester can actually perform more tests, on more devices, than any other 
competitively priced semiconductor tester. In the engineering lab, the 530 provides a full range of accurate data including an exclu- 
sive bipolar transistor gain -bandwidth product measurement capability to 1500 MHz. 

In -circuit tests include: 
Positive good/bad tests for bipolar transistors, FET's, 
diodes, and SCR's 
Polarity identification of all semiconductor devices, in- 
cluding identification of N or P channel FET's 
Identification of all leads of bipolar transistors 
Gate lead identification of FET's 
Identification of all leads of SCR's 

Out -of -circuit tests include: 
Transistor gain -bandwidth product(fr) up to 1500 MHz 
Transistor beta using two collector current ranges 
Gm of FET's-including high -power devices 
Nondestructive testing of transistor, SCR and diode break- 
down voltages up to 100 volts 
Reverse leakage from 0.5µ A to 5mA for transistors, SCR's 
and diodes 
IDss and gate leakage of FET's 

Identification of device as bipolar transistor, FET or SCR 
Plus all in -circuit tests and many more parameters 

The 530 is not only one of the most complete 
semiconductor testers available, it's one of the easiest 
and fastest to use. No charts, tables or calculations 
are required for basic operation, nor is additional 
equipment required. The 530 is a direct reading stand- 
alone instrument. Even unskilled assembly line 
workers can perform quality control tests with minimal 
training. Both visual and aural test indications are 
provided. 

The B&K-PRECISION Model 530 is priced at only $295. 
For additional information or for immediate delivery 
see your nearest B&K-PRECISION distributor. 

'Gain -bandwidth product or unity -gain frequency. 

PKPRECISION 
PRODUCTS OF DYNASCAN 

6460 W. Cortland Avenue, Chicago, 11 60635 3121589.9057 
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40 -Channel 
The approval of 40 -channel 

monium among manufacturers 
to abate. Some new type -accepted 

shelves and others on the way. 

JANUARY I. 1977. WILL PROBABLY BE RATED AS A GREAT DAY FOR the 
shipping industry. thanks to the Citizens Band radio industry. 
That was the word at press -time in mid -December as CB 
producers lined up type -accepted 40 -channel equipment for 
shipment to retail stores for Jan. 3 selling. 

Some companies said they had trucks standing by waiting 
to head for local or area warehouses and shipping points as 

soon as the New Year was born. Others said they would wait a 

few hours and use airliners to convey their new products to 
dealers anxious to have them for sale the first Monday of 
1977. 

While the Federal Communications Commission has done 
a yeoman job of processing hundreds of product submissions, 
there are more to complete. However, the industry has enough 
approved product to convince early 40 -channel CB shoppers 
that the new medium is actually here, and there are plenty of 

goodies from which to make a selection. The feeling is that by 
March I all current prototype submissions will have been 
processed and the initial product lineup will he complete. 

In brief asides to our new product information gathering, 
we learned that most manufacturers are not expecting 
consumers to "break down doors to get the new sets." as one 
put it. Some are expecting a new wave of confusion in the 
marketplace as potential purchasers evaluate the new offer- 
ings at their initial high prices against existing 23 -channel 
product at deeply discounted prices. Said one supplier: "That 
price differential is really going to tell us what the bottom line 
actually is." Manufacturers who have been looking forward to 
January I, 1977. have been doing so with somewhat lower 
sales expectations than, say. when they were anticipating 
January I. 1976. 

Come January the industry as well as the consumer will get 

Alpine 
Type accepted: BR640. No details. 

Audiovox 
Several units at FCC of a proposed 

10 -model line for 1977. Marketing 
expected to begin in March. Line will 
consist of six in -dash models, some with 
FM, and four under -dash units. (150 
Marcus Blvd., Hauppauge, NY. 11787) 

Automatic Radio 
Two under -dash models at FCC, 

prototypes of which had earlier been 
type -accepted. Expected to he ready for 
sale on Jan. 3. The sets are: Model 
CBL2270, list priced at $181.95, with 
built-in slide-in/out theft -proof bracket, 
RF gain, Delta tune: and CBH2265, list 
priced at $202.50, with theft -proof 
bracket, RF gain, LED readout. (2 Main 
Street, Melrose, MA 02176) 

Benjamin 
Type accepted: Model 200. 

details. 

Bohsei 
At FCC: Two mobiles. Expected to 

he available in March. (7037 Hayven- 
hurst Ave., Van Nuys, CA 91406) 

Browning 
No Five models at FCC-three AM 

under -dash, one SSB AM under -dash, 
one single sideband AM base station. 
No pricing set. 

Company is confident all five will be 
type accepted, with some product ready 
for shipment to dealers for Jan. 3 sell - 

Boman 
Type accepted: Model CBR-9950, not 

priced, in -dash AM/FM/FM stereo/CB 
with LED readout, T/R mode indicator 
light. S/RF meter, ANL, fader control 
for four speakers. 

At FCC: Nine models, consisting of 
two in -dash, four under -dash, one base 
station, one modular hideaway (trunk, 
firewall installation), and one hideaway 
for attachment to stereo player. 

Expects to ship CBR-9950 Jan. I. 
(9300 Hall Road, Downey, CA 90241) 

B&B 
At FCC: Five mobiles, one base unit. 

Prices expected to he "approximately 
the same price as equivalent 23 -channel 
models when originally introduced." 
Two models are expected to be ready 
for January shipment. (185 Park St., 
Troy, MI 48064) 

B & B's Alaron B-4075 

raº 

,Ai 

A51A44 
G: 

Boman CBH-995 base unit. 

ing, more ready within 10 days. (1269 
Union Ave., Laconia. NH 03246) 

Channel Master 
Type accepted: Under -dash Model 

CB -6835, featuring PLL, LED readout. 
Delta tune, ANL, noise blanker. Price 
not set. 

At FCC: One under -dash model. 
Expects also to submit a base station to 



Rufldup 
CB unleashed a pande- 
that is just starting 
models are on dealer's 
Here's what to look for 

FRED PETRAS 

a final fix on CB as regards the position of 23 -channel versus 
40 -channel. Several suppliers-some with big. some with small 
23 -channel inventories-predicted that as the consumer 
weighs the merits of both types, he will be inclined to lean 
toward 23's in terms of their initial wide price differential. 
This. say the producers, may cause some dealers to jack up the 

.prices of 23 -channel units in their stocks closer to their earlier 
prices-but not all the way. For example. units that once sold 
for $140, later discounted to $ 110. then to $90. and finally on 
retail shelves at $70. may be hiked back up to. say, $100 or 
$110. This will preserve a substantial price differential for the 
cost-conscious consumer. However, we expect to see the 
supply of 23 -channel equipment dry up by the middle of the 
year. So if you plan to buy 23, you best buy soon. 

Other industry members are predicting that the gap will 
lessen as 40 -channel prices move down to "realistic" levels 

that will be determined in part by consumer acceptance of, or 
resistance to, the new products. 

While we have scoured the industry to come up with a 

comprehensive roundup of 40 -channel product available for 
January, 1977, selling, that roundup understandably is not 
complete in the light of: Early press deadlines common to 
magazine publishing; The unfinished processing of submitted 
prototype products by the FCC: Incomplete information on 
the part of CB manufacturers. We beg your indulgence under 
these circumstances. We hope to add to the information that 
follows with a second listing in our next issue. 

NOTE: Prices indicated are those given when companies 
were contacted. Some are approximate. and are so indicated. 
Some prices may change. in line with production/materials 
cost vagaries. 

FCC for late winter/early spring mar- 
keting. (Ellenville. NY 12428) 

Clarion 
Awaiting approval at FCC are: Model 

367. $329, in -dash AM/FM/FM stereo/ 
CB: Model 621, .359. same as 367 plus 
8 -track player; Model 672, $379. same as 

367 but with cassette mechanism; Model 
RCJ-003, $199, modular system with 
separate integrated head containing 
mike and controls, with electronics 
mountable on firewall, under dash, 
under seat, or in trunk. 

Expected to be in production in 
January for marketing the latter part of 
February. (5500 Rosecrans Ave.. Lawn - 
dale, CA 90260) 

meter, PA. Expected to be available at 
retail mid -January. 

At FCC: 450. $230, under -dash, same 
features as 290 plus mike gain control, 
SWR meter; 480. $320, under -dash, 
AM/SSB, with same basic features as 

450; 800, $300. AM base station, LED 
readout, walnut cabinet, SWR calibra- 
tion, Delta tune. ANL. noise blanker. 
(5725 N. Central Ave.. Chicago. IL 
60646) 

Commando 
Type accepted: CC -4040, under -dash 

AM radio. LED readout. PLL. No price 
set. CC4086. no details. 

At FCC: CC -4050, under -dash mini 
model. LED readout. PLL; CC -4055, 

Cobra 
At FCC: Nine models, most varia- 

tions on one basic chassis, consisting of 
six AM mobiles, two SSB mobiles, one 
base station. Expects to have some units 
for shipment Jan. I. Complete 1977 line 
will consist of 12 models. (6460 W. 
Cortland Ave., Chicago, IL 60635) 

Cobra 21XLR 

- 

Colt 
Type accepted: Model 290. $200, 

under -dash. with LED readout, ANL, 
noise blanker, Delta tune. RF gain. S- 

under -dash full -feature unit with Delta 
tune, PA, LED readout. PLL: CC -5010, 
in -dash AM/FM/CB combo with LED 
readout and I'LL. 

Units at FCC expected to be 
approved in time for marketing Jan. I. 
(P.O. Box 11071. Chattanooga. TN.) 

Craig, 
At FCC: Model L-101. under -dash, 

approximate price $170. Features in- 
clude Day/Night filament channel read- 
out under all illumination conditions, 
reversible slide -out bracket. switchable 
ANL. PA. squelch, large S/RF meter. 
proprietary Craig mike/control unit. 

Model L-131, under -dash SSB, with 
full complement of SSB controls. noise 
blanker, Day/Night channel indicator. 
Approximate price. $360. 

Model L-231, SSB base station. 
approximate price $500. Features in- 
clude digital clock alarm timer circuitry, 
dual antenna input. 

Model L-600 under -dash, approxi- 
mately $280. Features include 2 -speed 
up/down channel selector on Craig 
mike and radio itself, provision for foot - 
switch channel selection. Day/Night 
channel indicator, hideaway mike 
bracket. (921 West Artesia Blvd.. Comp- 
ton, CA 90220) 

Fanon/Courier 
Fanon division. At FCC: Eight mod- 

els. consisting of one AM base station, 
one AM SSB under -dash unit, five 



under -dash AM units, and one in -dash 
combination-AM/FM/FM stereo/CB 
with Channel 9 priority switch and LED 
readout/selector built into the mike. 
One of the five under -dash units also 
has the latter feature. 

Six of the above expected to he ready 
for sale on Jan. I. (Subsequently type 
accepted: Fanfare 100F. no details.) 

Courier division: Type accepted: Re- 
bel 40, under -dash. priced at $100. 

At FCC: Eleven models. all expected 
to he type accepted for January I sell- 
ing. (990 South Fair Oaks Ave.. Pasa- 
dena, CA 91105) 

Xtal 
At FCC: Six models in the XTAL 

brand consisting of two under -dash. - 
four modulars for trunk or firewall 
installation. No price information. (Far 
Eastern Research Laboratories. 8749 
Shirley Ave.. Northridge, CA 91324 

Fieldmaster 
At FCC: Model TR-40. $260. under - 

dash. with noise blanker, ANL. PA. RIT 
tuning, and separate LED readout unit 
for above -dash mounting. Micro -Mini - 
40. $240. under -dash compact, LED 
readout. ANL. noise blanker, PA. 

Both expected to he available at retail 
on Jan. 3. (21212 Vanowen St., Canoga 
Park. CA 91303) 

Arthur Fulmer 
At FCC: Model /5-4035, under -dash 

AM/FM/FM stereo/CB with automatic 
warning light, and full lineup of features 
including ANL and noise blanker; 
Model 16-8400, in -dash AM/FM/FM 
stereo CB with LED readout, monitor 
override, overload circuitry. Former 
expected to be available "almost imme- 
diately" in January. the latter by Feb. I. 
No prices set. 

Expected for spring sale, a low-priced 
unit. Model 15-4030, no details. (P.O. 
Box 117, 260 Monroe. Memphis. TN 
38103) 

GC 
At FCC: Model 9200. under -dash. 

with full complement of features. 
including PA and noise blanker. 

Planning to submit several more for 
type acceptance. (4000 South Wyman 
St., Rockford, IL 61 101) 

Gemtronics 
Six models at FCC-five under -dash 

with "standard" features. plus one base 
station. Expected to he approved in time 
for January marketing. (356 South 
Blvd.. Lake City. SC 29560) 

General Electric 
Type accepted (all under -dash units): 

Model 3-5801, $135, lighted S/RF 
meter, quick release mounting system, 
switchable ANL; Mohel 3-5811. $160, 
large meter. PA, switchable ANL; Mod- 

el 3-5819. $220. with 3 -way lighted 
meter. LED readout. antenna warning 
light. switchable noise blanker and 
ANL; Model 3-5821, $240, with channel 
priority feature, S/RF meter. PA, LED 
readout. Model 3-5812. $175, with S/RF 
meter, switchable noise blanker and 
ANL. Model 3-5825, $330. SSB, with 
AWl light. S/RF meter, LED readout. 

At FCC: Model 3-5871. $250. AC/DC 
base station with LED readout. S/RF 
meter. switchable ANL. 

Units 'expected to be ready for 
delivery to dealers on Jan. I. (Audio 
Electronics Products Dept.. Syracuse. 
NY 13212) 

Hallicrafters (Breaker) 
At FCC: Five "Hallicrafters" brand 

under -dash ' units, as follows: Model 
HCM-275, approximately $200. "high 
specs"; 11CM-272, $230, and 11CM-271, 
$210, both with LED readout; 1/CM- 
270. $190; 11CM-261, $170. 

Expected to be type accepted in time 
for early January sale. (1101 Great 
Southwest Parkway. Arlington, TX 
76011) 

Hanabashiya 
No products at FCC. Earliest possible 

40 -channel products in March. (39 West 
28th Street. New York, NY 10001) 

Handic 
Sent 15 models to FCC too late for 

I. A. Sales 
At FCC: Models TRX-400 and TRX- 

500, both under -dash, both with full 
complement of features. Expected to he 
retailed in January. (766 Lakefield 
Road. Westlake Village, CA 91361) 

Inland Dynatronics 
No information available. (10 Hori- 

zon Blvd., South Hackensack. NJ) 

J.I.L. 
At FCC: Model 860. suggested list 

price $400. in -dash AM/FM/FM ster- 
eo/8-track cartridge/CB; Model 615, 
$420. same as 860 but with cassette 
mechanism instead of cartridge; Model 
853-401, $390, in -dash. AM/FM/ 8- 
track/CB; Model 853-201, $690, 120 - 
channel SSB in -dash with AM/FM/8- 
track cartridge facilities. Model 706, 
$375, in -dash AM/FM/FM stereo/CB 
with push-button tuning. SSB version of 
706. $670. (737 West Artesia. Compton. 
CA 90220) 

Ray Jefferson 
At FCC: CB -740, $150, under -dash; 

CB -845, $200. deluxe under -dash with 
LED .readout, ANL, Delta tune; CB - 
7120, $300, SSB under -dash; CB -702. 
$280 (approximate), LED readout; CB - 
712, $230 (approximate), marine unit. 

Expected to be ready for January I 

selling. (Main and Cotton Streets, Phila- 
delphia. PA 19127) 
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Johnson Viking 4740 

E. F. Johnson 
At FCC: Five under -dash units under 

the Messenger brand name, all with 
LED readouts, as follows: 4120. sug- 
gested list $110: 4/40, $180; 4/45, $180: 
4170, $250; 4175. $250. Messenger Mod- 
el 4230, $250, AM base station. Viking 
Model 4740, under -dash SSB priced at 
$360. (299 10th Ave., SW. Waseca, MN 
56093) 

January selling. They consist of four 
mobile under -dash units, I in -dash 
AM/FM/FM stereo/CB, 2 base sta- 
tions, I mobile SSB and I base SSB, 4 
hand-held transceivers, 2 limited -chan- 
nel (3 and 6) mobiles using crystals. 
Handic is projecting a starting price of 
$140, with most full -feature models in 
the $200 to $250 range. (14560 N.W. 
60th Ave.. Miami Lakes, FL 33014) 

Kraco 
Type accepted: Model KCB -4003, 

under -dash leader model, no price set; 
Model KCB -40J0, $220. under -dash 
with PLL, S/RF meter, squelch. ANL, 
noise blanker, Delta tune; Model KCB - 
4020, $180, same features as 4030 but no 
noise blanker; KCB -4088, no informa- 
tion. 

At FCC: Model KCB -40/0. $140, 

Hy -Gain 
Type accepted: Model 2701, $139.95. 

under -dash model with ANL, volume/ 
squelch control, remote speaker jack. 
illuminated channel selector. TVI filter: 
Model 2703. no details. Both expected to 
he available Jan. I 

At FCC: "About 20" models. consist- 
ing of in -dash, under -dash. remote - 
control and SSB sets. including one 
AM/FM/FM stereo/CB combo with 
cartridge playback facilities. (8601 N.E. 
Highway 6. Lincoln, NE 68505) 
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Hy -Gain 2705 



under -dash mini model. PLL, squelch, 
ANL. S/RF meter. (505 East Euclid 
Ave., Compton. CA 90224) 

Kris 
Has three under -dash CB radios at 

FCC. They are: XL -40, $160, with ANL, 
PA. RF meter: XL -45, $210, with ANL 
and noise blanker, PA, LED readout; 
XL -50, $260, deluxe full -feature unit 
with 3 meters (RF, signal strength. 
modulation) talk -back feature. ANL 
and noise blanker, meter dimmer con- 
trol. 

Kris expects to have the units type 
accepted in time for "early January" 
sale. The company also plans to submit 
"at least two other models" for eventual 
marketing later in 1977. (Pioneer Road. 
Cedarsburg. WI 53012) 

Krypton 
One under -dash model at FCC. 

Sending one under -dash and one -in 
dash to FCC in January. Markets under 
BETA brand name. (18 Mileed Way. 
Avenel, NJ 07001) 

Lafayette 
Type accepted: 1IB-940, $200, LED 

readout. SWR calibration control. RF 
gain, squelch, Delta tune. noise blanker, 
ANL, S-RF meter. PLL; 1IB-740, $160. 
PLL, Delta tune, ANL. noise blanker; 
HB-640. $120, with PLL. S/RF meter, 
transmission indicator, squelch. PA. 

At FCC: base station and two SSBs. 
Type accepted models to be available 

in all Lafayette company -owned and 
franchised stores Jan. 3. (III Jericho 
Turnpike. Syosset, NY 11791) 

Lake 
No information available. 11948 E. 

Lehigh Ave.. Glenview, IL 60025) 

Maxon 
Type accepted: Mason 40. No de- 

tails. 

Meishoh 
Type accepted: ME -402. No details. 

Meriton 
Type accepted: RS -5111. No details. 

(35 Oxford Drive, Moonachie, NJ 
07074) 

Midland ' 

Type accepted: Four under -dash 
models all with ANL and Delta tuning, 
squelch, and illuminated rotary dial 
tuning. among key features. They are: 
Models 77-857; 77-882; 77-888; 77-883. 
No price or shipping date information 
available at press time. Also type 
accepted. Model 63-240, and 77-853, no 
details. (P. O. Box 1903, Kansas City. 
MO. 64171) 

Motorola 
No information available. (1499 E. 

Algonquin Road, Schaumburg, IL 
60196) 

Nuvox 
No 40 -channel products planned, at 

this time. Will enter the market when 
pricing "becomes practical and reason- 
able" as opposed to the current heavy 
discounting prevalent in 23 -channel CB, 
said a spokesman. (150 Fifth Avenue. 
New York. NY 1001 1) 

Pearce -Simpson 
Type accepted: Tiger 40, no price set, 

under -dash. Delta tune, PA, ANL, noise 
blanker, S/RF meter, tone, squelch; 
Super Cougar 40, under -dash unit 
whose features and styling are expected 
to be revised before marketing, along 
with a name change. 

Submitted "at least 10 pieces to the 
FCC," in line with plans to have. an 
eight to 10 -unit 40 -channel line in 1977, 

Pace 
Type accepted: Model 804/. $200, 

under -dash unit featuring Delta tune, 
PLL. antenna warning light. 

At FCC: Eighteen models consisting 
of 12 mobiles, three base stations, two 
in -dash AM/FM/CB combos, one scan- 
ner. Combos include cartridge or cas- 
sette facilities. 

Pace expects to ship between 15 and 
17 models starting Jan. I. (24049 S. 

Frampton Ave., Harbor City, CA 
90710) 
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Pace 8155 base unit. 

Palomar 
Six units at FCC. Expects three 

imported models to be approved in time 
for February selling, three all -Ameri- 
can -made in time for sale by end of first 
quarter. 

Import units for possible sale in 
February are: Palomar Model 4/, list 
priced at about $185. Features include 
LED readout. switchable ANL. squelch, 
PA; Model 4100, approximately $219, 
whose features include those of 4/ plus 
RF and microphone controls, snappier 
styling; Model 49, approximate price 
$249. same features as above two units 
plus noise blanker. All three are 4 -watt, 
under -dash units. 

Three all -American -made models 
consist of one tube -type base station, 
one mobile AM under -dash, and one 
deluxe SSB AM base unit. (665 Opper 
St.. Escondido. CA. 92925) 

made up of mobile and base units, and 
SSB's. (4701 NW 77th Ave., Miami. FL 
33152) 

J. C. Penney 
Type accepted: Model 6203. No 

details. 

Pioneer 
Type accepted: GT-6600, no price set. 

in -dash AM/FM/CB with ANL, 
squelch, S meter, five pre-set tuning 
buttons. Expected to be on sale Jan. I. 

At FCC: Model 1100, no price, in - 
dash, AM/FM/CB with ANL, squelch, 
S meter manual tuning. (1555 E. Del 
Amo Blvd., Carson, CA 90746) 

more 40 -channel CB equipment on next 
page. 

Panasonic 
Consumer Electronics Group: Four 

under -dash units at FCC; as follows: 
RJ-3250, $200. with quick -release 
mounting bracket, Channel 9 pr'ority 
switch. LED readout; RJ-3450, $230, 2 - 

piece modular system for under -seat, 
trunk. firewall installation. with built-in 
scanner system, remote control mike; 
RJ-3150, $170, and RJ-3050. $130, both 
with LED readout. 

Auto Products Dept: Type accepted: 
Model CR -B4747. in -dash AM/FM/ 
FM stereo/CB radio with push-button 
tuning; Model CR -B 4700, mini in -dash 
AM/FM/FM stereo/CB radio with 
manual tuning. No prices set. 

Three models at FCC. No details. 
Type accepted models will 

"absolutely be ready for January I ship- 
ping." (One Panasonic Way. Secaucus, 
NJ 07094) 
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President 
Type accepted: Zachary T, $250, AM 

base station with ANL, PA, RF gain, 
LED readout, S/RF meter. 

At FCC: Six models -also named 
after presidents of the United States - 
expected to be type accepted in time for 
January I retailing. They are: Model 
John Q, suggested list price, $170, 
under -dash AM mobile with ANL, PA, 
LED readout, S/RF meter: Honest Abe. 
$200, under -dash AM, PA, ANL, Delta 
tune, S/RF meter, LED readout; Teddy 
R., $230, under -dash AM, PA, noise 
blanker, SWR calibration, Delta tune, 
LED readout. S/RF meter, PA; Dwight 
D.. $330, ' AM base station, noise 
blanker, PA. RF gain, tone, SWR cali- 
bration, clock, alarm control, Delta tune 
PA, on -air light, LED readout, with 
separate speaker; Grant. $340, SSB AM 
under -dash. PA, noise blanker, LED 
readout. S/RF meter, mike gain; Wash- 
ington, $430, SSB AM base station, PA, 
noise blanker, mike gain, RF gain. clar- 
ifier, PA. LED readout, S/RF meter. 
(16691 Hale Ave.. Irvine. CA 92714) 
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President Dwight D. 

Radio Shack 
Type accepted: TRC-455, AM base 

station, PLL, LED readout; TRC-466. 
low-priced "very small" under -dash AM 
with illuminated channel switching; 
Mini -40, compact under -dash AM with 
illuminated channel switching. 

Company expects to have 14 -unit line 
of 40 -channel CB's for 1977 selling. 
(2617 West 7th St., Fort Worth. TX 
761'07) 

RCA 
Type accepted: Model 14T304, AM 

mobile unit with LED readout; 14T270, 
AM mobile unit, 40-detent channel 
switch. Both models with ANL. No 
prices established. 

At FCC: Eight models, as follows: 
one SSB, one base station; five mobiles, 
one AM/FM in -dash combo. These are 
expected to be accepted in time for sale 
in January. (Cherry Hill Offices, Bldg. 
206-2 Camden, NJ 08101) 

Regency 
Type accepted: Models CR -430, 485, 

486. all foreign -made under -dash units 
with LED readouts, expected - 
"Hopefully" -to be available at retail 
Jan. 3. 

At FCC: Model CB -501, American - 
made under -dash unit, first of what will 
be a completely American -made line. 

Price range of the above four models 
is from $159.95 to $219.95. (7707 
Records St., Indianapolis, IN 46226) 

Robyn 
Eleven models at FCC, with first 

seven of those in the following list 
expected to be approved in time for Jan. 

1 marketing, the rest shortly thereafter. 
All units listed feature PLL. All except 

T -240-D are under -dash radios. Model 
WV -110. suggested list price $I50. WV - 
110P, same as HO with antenna and co- 
axial speaker, $170. LB -120. $160. 
(Above three units feature back -lighted 
rotary channel indicator.) DG -130D. 
$180, with digital readout. SX-401, 
$190, with rotary back -lit channel indi- 
cator. SX-402D. $240, with digital read- 
out. 007-140, $200, with antenna, co- 
axial speaker. TR-210D, $200. GT- 

.4/OD, $260, with digital readout, turn- 
on/turn-off switch that automatically 
returns to Channel 9, scanner switch. 
GT-440D, $380, SSB with digital read- 
out. T -240D, $300, mobile or base 
station radio using vacuum tubes, 
featuring digital readout. PLL. (P. O. 
Box 478, 10901 Northland Drive. Rock- 
ford, MI., 49341) 

Royce 
At FCC: Models 1-673; 1-675; 1-678; 

1-680; 1-682. No details. (1746 Levee 
Road, North Kansas City, MO 64116) 

SBE 
Ten under -dash radios at FCC. Most 

feature LED readouts, all use PLL 
circuitry. 

It is expected that the units will be 
type accepted in time for Jan. 3 retail 
sale. (220 Airport Blvd., Watsonville, 
CA 95076) 

Sears Roebuck 
Type accepted: Models 28 62674, CM 

2378SA, CM 6000LB, TA 4501, 28 
62676, CM 6000LA, CM 6100S. No 
details available. 

Shakespeare 
Type accepted: Model GBS-240, no 

details. 

At FCC: Two mobiles and one base 
station. The firm expects these to be 
accepted by Jan. I, but their actual 
retailing time will be determined by 
Shakespeare's Japanese supplier. (P. O. 
Box 246, Columbia, SC 29202) 

Sharp 
Type accepted: CB -2260, approxi- 

mately $140, under, -dash, Delta tune, 
lighted drum channel indicator, flashing 
Channel 9 indicator, ANL, PA. squelch; 
CB -2460, approximately $150, same as 
2260 but with LED readout. 

Delivery expected first week of Jan- 
uary. (10 Keystone Place, Paramus, NJ 
07652) 

Siltronix 
Late in submitting prototypes to the 

FCC, this company will not have 40 - 
channel CB's until late February. 
Awaiting FCC action are three under - 
dash units, all featuring PLL and LED 
readouts. (330 Via El Centro Ave., 
Oceanside. CA 92054) 

Sparkomatic 
At FCC: Five mobile under -dash and 

two base stations. Three of the mobiles 
have touch -bar channel switching. One 
has "memory" control for automatic 
tuning of one channel. (Milford, PA 
18337) 

Standard 
Expects to have unit now at FCC 

approved for sale in January. It is a 40 - 
channel version of the firm's Horizon 
29, to be called Horizon 29A, a mobile 
model featuring" ANL, AN blanking. 
Delta tune, and squelch, among fea- 
tures. It will carry the same list price as 
the 23 -channel model. $229.95. (P. O. 
Box 92151, Los Angeles, CA 90009). 

Surveyor 
At FCC: One AM base station; one 

SSB base; one in -dash AM/FM/CB 
combo with LED readout: three under - 
dash (one with LED readout). (7 Elec- 
tronics Court, Madison Heights, MI 
48071) 

Teaberry 
Type accepted: Model 4002, AM 

base, dial selector; 4006. AM mobile, 
LED readout; 400/, SSB mobile, dial 
selector. All three with PLL. 

At FCC: One SSB base unit, one SSB 
mobile; one base, two AM mobiles. 

Pricing to be determined at end of 
December. At least five models ex- 
pected to be ready for shipment Jan. 1. 

(6330 Castleplace Drive, Indianapolis, 
IN 46250) 

Tram/Diamond 
Five units at FCC: Model D-42, with 

ANL, LED readout, PLL: D-/2, with 
I'LL (both units under -dash): one SSB 

continued on page 50 



Antennas for 
40 -Channels 

The addition of 17 new channels requires increased performance from 
mobile antennas. An understanding of the design and mounting 

considerations is necessary to select an antenna to meet the new requirements 

IT SHOULD COME AS NO SURPRISE THAT CB 

radio has entered an exciting new stage 
of growth. The FCC announcement of 
expanded Class -D service with the addi- 
tion of seventeen channels was encour- 
aging since it supported the largest of 
radio services. Unfortunately, the an- 
nouncement also generated considera- 
ble confusion about the status of 
existing CB products. It also raised the 
question of just what new products 
would he made available to fill the 
needs of the 40 -channel market. Now 
that the dust has settled, what Antenna 
Specialists has done to meet the need 
for forty -channel CB antennas should 
reduce some of the confusion about 
antenna products and the expansion. 

First, it is very important to know that 
an antenna is not just a piece of cable, a 
coil, and a steel tip rod. There are many 
factors that enter into antenna design 
and affect antenna performance. Since 
base -station antennas are already 
"broad band" and will cover the 
proposed additional channels, .they will 
not be discussed in this article. Mobile 
antennas provide a whole different set 
of conditions; however, and those 
conditions should be understood if 
proper antennas are to be selected for 

RICHARD BITNER 
The Antenna Specialists Co. 

each application. Some basics of anten- 
na design and history will help to clarify 
the problem. 

Basic antenna design 
As mentioned above, an antenna is 

more than a length of cable, a coil, and 
a rod. Stated in its most simple terms, an 
antenna is a device that is capable of 
sending and receiving radio -frequency 
energy. 

That's simple enough, but simple 
things are often misleading. For exam- 
ple, each antenna must be constructed 
to operate over a specific range of 
frequencies. In addition, each antenna 
must be tuned to operate with a 
maximum efficiency and it must func- 
tion equally well both transmitting and 
receiving. Under most conditions an 
antenna works best as a half -wave- 
length radiator. 

On CB frequencies, 27 -MHz, one-half 
wavelength is about 18 feet long. A 
quarter -wavelength radiator and a 
quarter -wavelength mirror image or 
ground plane make up the I8 -foot 

system. In the ear y days of CB, the 
most common kind of antenna was the 
108 -inch whip and spring combination. 
Whip and spring were the active or 
radiating half of the system and the 
vehicle body acted as its "mirror image" 
or ground plane. In effect, this formed 
the dipole antenna. The long whip 
system was broad band and offered 
little problem in terms of matching the 
antenna to the transmitter. 

The quarter -wavelength whip and 
spring combination did have some 
problems in terms of aesthetics. In addi- 
tion, the quarter -wave whip & spring 
combination has some mounting diffi- 
culties since most people don't like a 9 - 
foot whip on top of their car. The most 
common place to mount the antenna, 
bumper or deck, played games with the 
antenna's radiation pattern. The quart- 
er -wave whip can also be a problem 
where areas of low clearance exist. 

To meet some of the above shortcom- 
ings, a loaded antenna was developed. 
In this way we make antennas mechani- 
cally shorter without significantly 
changing electrical efficiency. The load- 
ing coil changes the antenna's voltage 
and current components and narrows 
the bandwidth of operation. 

gi) 
THREE BASE -LOADED WHIPS from Antenna Specialists. The models MS178 (left), M-276 (middle) and M-440 right). 



Operation at or near the resonant 
frequency is excellent. Using a loading 
coil permits an antenna of almost any 
length to be developed but, the shorter 
the length the more restricted the design 
and the bandwidth. This is important in 
considering 40 -channel antenna design. 

There are three kinds of loaded 
mobile antennas: base loaded, center 
loaded, and top loaded. The top loaded 
antenna, if it is a true top load, is 

impractical for mobile service since it 
requires the use of a large capacitance 
"hat" to couple it to its mirror image. 
They were not considered for redesign. 
The most common type of antenna. the 
base -load design and the center -load 
design both have advantages and were 
redesigned for 40 -channel coverage. 

Mounting 40 -channel antennas 
The mounting location of the antenna 

also has a direct bearing on its perform- 
ance. The best place to mount any 
mobile antenna is still the center of the 
vehicle roof. Trunk or lid mounting w ith 
a center location is second best. Other 
mounting locations tend to distort the 
pattern, provide restricted mirror image, 
or reduce effective bandwidth and 
matching capability. Site election for 40 - 
channel . antennas may be somewhat 
more critical than for 23 -channel appli- 
cations. 

With a multiple of variables and 
design considerations to take into 
account. design engineers started to 
develop broadband CB antennas. Keep- 
ing antennas as short as possible was 
still a main criteria. 

BASE -LOADED WHIP AND SPRING combina- 
tion. Antenna Specialists model M-125. 

Basically, the base -loaded designs 
were changed by use of a lower Q coil 
and a slightly longer tip rod. Q is a 

measurement of antenna selectivity. In 
essence, the higher the Q the narrower 
the bandwidth. Since we are concerned 
with effective bandwidth, those frequen- 
cies on either side of the antenna's 
resonant frequency. lowering the Q 
expanded the bandwidth of the anten- 

na. Antennas that are broadband will 
feature a reworked coil and a longer tip 
rod. They will physically look the same 
but have bandwidths that approach 700 
kHz at a 2: I VSWR. 
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CENTER -LOADED WHIP with gutter mount. 
Antenna Specialists model M-489 

Center -load designs involve the dif- 
ferent set of design parameters. Broad - 
banding was accomplished by using a 

coaxial matching section in series with 
the feedline. This has caused expanded 
bandwidth to approach 300 additional 
kilohertz and makes it possible to cover 
the entire hand. Short center -load 
antennas. however, will remain narrow - 
hand in configuration. 

Since effective bandwidth is a func- 
tion of VSWR perhaps it would be wise 
to restate some facts about VSWR. 
Throughout the past several years. the 
term VSWR. or more simply SWR. has 
become greatly overused. There seems 
to he. currently, a feeling that an SWR 
ratio of 2:1 is unusable. This could not 
be further from the truth for actual 
reflected power at a VSWR of 2:I is 

only about II% of the total radiating 
power. 

What this really means is that signal 
loss with a VSWR of 2:1 is in the 
neighborhood of % of a dB. This is 
undetectable at either end especially 
during short-range CB communications. 
Above 2:1, however. the ratio in its 
effect changes greatly. No one should he 
overly concerned with a VSWR in any 
installation of 2.0: I since it is a nominal 
figure and sought by commercial install- 
ers. 

Any installation variable that changes 
the design parameters of an antenna can 
reduce bandwidth and cause an increase 
in VSWR. Good bonding to the vehicle 

body. proper antenna site selection, and 
care in tuning are most important. Since 
some applications will call for specific 
types of mounts for antennas, then any 
limitation imposed by that requirement 
should be understood by the user. The 
new 40 -channel designs will work very 
well with 23 -channel equipment. Also. 
remember that any current antenna will 
work with 40 -channel equipment over 
any given segment of frequencies. 

Short antenna designs such as rain - 
gutter mounts contain built-in com- 
promises which make their inclusion in 
40 -channel expansion programs unprac- 
tical. Again, it is up to the user to 
determine exactly what his specific 
needs are in terms of installation re- 
quirements and select the antenna 
which will meet his needs. 

Since there is a wide variety of 
antenna products manufactured, all ap- 
plication needs should he able to he met 
without significant difficulty. Such de- 
signs as dual antennas, provided they 
are not overly short. foldover mast 
designs and 108 -inch whip configura- 
tions are inherently broad handed and 
will function well in the 40 -channel 
expansion program. 

1 

THREE-QUARTER LOADED. Antenna Special- 
ists model MR312 

As we enter this new phase of CB, the 
product which is currently being manu- 
factured to meet the new expansion 
requirements will provide those using 
the service with a means of persuing it 
with a minimum of fuss. It will be 
important for the buyer as well as the 
seller to know what equipment will meet 
their specific needs. Personal Communi- 
cations is an ever growing part of the 
electronics industry and will continue to 
grow as the need for CB product grows. 
The additional seventeen channels au- 
thorized by the FCC are just the start 
and as further changes come about. 
legitimate manufacturers will meet the 
changing demands. Personal Communi- 
cations as a means of communicating is 

here to stay. R -E 
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Using PLL for CB 
Frequency Synthesizers 

CRYSTAL 
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The PLL, an old concept in frequency 
synthesis, when applied to 40 -channel CB, 

provides superior accuracy and stability 
with just one or two crystals. Here's how it 
works 

ROBERT F. SCOTT 
TECHNICAL EDITOR 

WHEN FREQUENCY SYNTHESIS WAS FIRST APPLIED TO CB TRANS- 

ceiver technology in 1963. it was in the interest of conserving 
space and providing a higher degree of accuracy and stability 
in the transmit and receive frequency generating circuits. The 
twelve or so crystals occupied about one-fourth the space 

needed for direct frequency control in a 23 -channel rig. 
When the CB boom hit a couple of years ago. the crystal 

manufacturers of the world did not have the capacity to make 
crystals as fast as they were needed for use in CB transceivers. 
The obvious solution to the problem was to use a frequency 
synthesis scheme that required a minimum number of crys- 
tals. This proved to be the phase -locked loop (PLL) frequency 
generator that uses from one to three crystals depending on 
circuit design. 

Just as the PLL frequency synthesizer was gaining a foot- 
hold in the top -of -the -line models of some manufacturers. the 

FCC expanded the Class -D Citizens Radio Service to include 
seventeen new channels-extending the band up to. and 
including. 27.405 MHz. 

With the crystal shortage still one of the most pressing 
component procurement problems. the phase -locked loop 
frequency synthesizer is the only way to go for a manufacturer 
who wants to remain in the CB transceiver business. 

The phase -locked loop 
The principle of the phase -locked loop is not new. It was 

used in some specialized receiver designs developed in the 

middle 1930's. The most common and most evident. applica- 
tion was in the AFC circuits in some of the deluxe AM 
broadcast receivers of that day. Next came the application of 
the PLL principle to the synchronization of the vertical and 
horizontal deflection circuits in TV receivers. Now that we 

know of two familiar applications of the phase -locked loop. 
let's see just what it is and how it fits into the CB transceiver 
design. 

LOVV-PASS 
FILTER 

VCO 

PROGRAMMABLE 
DIVIDE -BY -N 

COUNTER 

OUTPUT 
SIGNAL 

Ht 
PROGRAM 

LINES 

Fo=N X Fr 

Basically. the phase -locked loop is a type of servo -system 
whose output frequency locks onto and follows, or tracks, an 

input reference signal. The PLL servo system consists of a 

phase detector, a low-pass loop filter and a voltage -controlled 
oscillator or VCO. The function of the circuit is to generate an 

output signal that is an integral multiple of. and in phase with, 
the input frequency standard. 

The input reference signal and the output of the VCO are 
locked in phase by comparing the phase of the two signals in a 

detector that converts any phase difference into an error - 
correcting voltage or cur ent. The error voltage shifts the 

frequency-and therefore the phase-of the VCO output signal 
in the direction that causes it to track the input. The basic PLL 
system is shown in Fig. I. 

INPUT 
REFERENCE 

Fr 

PHASE 
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LOW-PASS 
FILTER P. 

AMPL 
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OUTPUT 
SIGNAL 
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FIG. 1-SIMPLE PLL CIRCUIT produces an output frequency equal to the 
Input reference frequency. 

With no reference voltage applied to the phase detector, 
there is no error voltage at the phase detector output and the 
VCO runs at its natural free -running frequency as determined 
by L -C or R -C constants'. When a reference signal is fed into 
the PLL circuit, the phase detector develops two error signal 
voltages that are proportional to the difference between the 

reference and VCO signals. 
One of the error voltages is the sum of the two frequencies- 

let's can them F and F,. for oscillator frequency and reference 
frequency. respectively. The other error voltage is determined 
by the difference between F and F,. The two error signals are 
passed through the low-pass filter that eliminates Fo + F,. 

leaving only Fo - F, as a DC, or near -DC voltage to control 



the VCO. 
The error voltage reduces the phase, and therefore the 

frequency, difference between F. and F, until the frequencies 
are exactly the same. However, there will be a small but 
constant phase difference required to generate the error 
voltage that keeps the VCO and. reference signals in lock. 

If either the reference or VCO output changes phase, the 
phase detector and filter produce a DC control voltage that is 
proportional in magnitude and polarity to the phase change. 
The error voltage thus produced shifts the phase of the VCO 
signal by altering its frequency until it again locks onto the 
reference signal. 

About now, you're saying, "So what? If all the VCO does is 
generate a frequency equal to the reference frequency, what 
good is it? We would need one precise reference frequency for 
each of the forty CH channels." 

Well, what we have been discussing is the basic PLL 
frequency generator. In practical multi -channel PLL frequen- 
cy synthesizers, F, is a very low value and a programmable 
frequency divider is inserted in the feedback loop as in Fig. 2. 
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PHASE 
DETECTOR 

LOW-PASS 
FILTER .5 

AMPL 
VCO 

REFERENCE SIGNAL 

F, Fo 

COUNTER 
DIVIDE - 

Fo/N BY -N 

FIG. 2-THE OUTPUT FREQUENCY can be made different from the 
reference frequency by inserting a dividerby-N counter In the feedback 
loop. Now the output frequency is equal to N x Fr 

The divider is arranged so it can be made to divide the VCO 
output frequency by any desired integer N. Phase lock is 

obtained by comparing the resultant frequency Fa/N with the 
reference frequency F,. The phase detector output is now 
proportional to the difference between Fo/N and F,. 

In most applications, the reference signal is derived from a 

precision crystal oscillator whose output is fed to a series of 
frequency dividers. Dividing the crystal frequency by as much 
as two thousand is not uncommon as the resulting reference 
frequency is usually made equal to the channel spacing-I0 
kHz except for five 20 -kHz gaps. (There are 20 -kHz gaps 
between Channels 3 and 4, 7 and 8, 11 and 12, 15 and 16, and 
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BOWMAN CB -760 Is loaded with features. This 40 -channel unit is at the 
FCC now and s tould have been approved and available for sale now. 
Note the use of LED channel readouts. 

19 and 20.) 
The block diagram of the PLL synthesizer now appears as 

in Fig. 3. The crystal oscillator frequency is divided by a fixed 
factor (M) to develop an F, that equals 10 kHz. The VCO 
must oscillate at N x F, to achieve phase lock. A program - 
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FIG. 3-MULTIPLE OUTPUT FREQUENCIES can be obtained by Inserting 
a programmable divide -by -N counter in the feedback loop. The value of N 

depends on the data on the program lines. 

mable counter is used to select the desired VCO output that is 

always a multiple of F,. The divisor N can be derived from 
BCD switches, keyboard logic or from BCD data from a two - 
digit 7 -segment channel indicator. 
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FIG. 4-PLL CIRCUIT of a single -crystal AM CB transceiver. 



The CB channel frequencies are not divisible by 10, so 

various schemes have been used to, in effect, reduce channel 
spacing and F, to 5 kHz. In this case (considering circuits that 
develop the direct signal frequencies for the transmitter) Nm,n 

equals Famml/F, and F,,, equals Fwm.a,/F,. Thus, for Channel 
I, N equals 26,965 kHz/5 kHz or 5393. For Channel 40, where 
N is maximum, N equals 27,405 kHz/5 kHz or 5481. 

Most of the earlier PLL frequency synthesizers used in CB 
transceivers employed large-scale integration and/or discrete 
semiconductor components along with two or more crystals to 
generate the precise frequencies needed for the transmitter 
and receiver circuits. For example, in a transceiver with a 

single -conversion superhet receiver, one crystal develops the 
reference voltage. The VCO locks onto F, and is used to 

develop the channel frequency for the transmitter circuits'. 
A second crystal generates a frequency which, when mixed 

with the VCO output. is used as the injection oscillator 
frequency to develop the receiver's first IF. A third crystal is 

used in sets that have dual -conversion receivers. A fourth 
crystal is needed for sideband selection in SSB transceivers. 

Recently, several semiconductor manufacturers developed 
single -IC frequency synthesizers that require only a single 
crystal to generate all transmit and receive frequencies. In 
addition. the devices can be programmed by a simple binary- 
coded channel selector switch, are compatible with digital 
display devices, can be used in both single- and double- 
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PACE 8115 is a 40 -channel unit at the FCC for approval. Can be used on 
AC In the home or DC on the road. LED channel display. Should be on 
sale now. 

conversion receivers and can provide positive lockout against 
operation on frequencies not authorized as CB channels. 

Among the devices available-but not necessarily used in 
CB production at this time-are Motorola's XC3390P and the 
NC6402 by Nitron, a division of McDonnell Douglas Corp. 
These devices provide all receive and transmit frequencies 
while positively locking out all other frequencies. 

The Nitron synthesizer 
The NC6402 is one of a series of PLL-type frequency 

synthesizer IC's developed for CB applications. It is a 16 -pin 
dual in -line device using N -channel MOS integrated circuitry. 
A block diagram of a single -crystal, 40 -channel AM CB 
transceiver is in Fig. 4. All that is needed (in addition to the 
NC6402) for a complete CB frequency synthesizer is one 
crystal reference oscillator, a single -wafer rotary switch, a dual 
D -type flip-flop and an optional two -digit, seven -segment 
display. 

The NC6402 interfaces with a two -digit, seven -segment 
encoded channel -selector switch. Five of the seven lines of the 
one's digit and three of the seven lines of the ten's digit are 
used to generate the address codes for the eight input program 
lines on the IC. Channels are selected by connecting the 
appropriate inputs to ground. Figure 5 illustrates switch 
programming. 

The SEND/RECEIVE switch (Fig. 4) develops a logic signal to 
indicae whether the selected channel is in the transmit or 
receive mode. A logic "I" for receive and a "0" for transmit. 
The switch simp y makes or breaks a connection to ground. 

The VCO output terminal on the device varies between +3 

GENERAL ELECTRIC 3-5819A has already received FCC approval. It's 
loaded with features and has an LED channel display. Should be available 
now. 

- , 

PRESIDENT'S 40 -channel Grant model Is pending FCC approval. It's a 

40 -channel AM-SSB transceiver (that means 120 channels to use). 
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FIG. 5-SWITCH PROGRAMMING of the NC6402 shown In Fig. 4. 

volts and ground during the time that the unknown frequency 
(F) is being locked in. It goes to a high -impedance state 
when the unknown frequency is locked in. The output is 

positive when FOnk is lower than the reference frequency and 
negative when Fok is higher than the reference. The output 
current is sufficient to drive a passive low-pass filter and a 

varactor-tuned VCO. 
While you are absorbing this introduction to PLL frequency 

synthesis for CB transceivers, we will be preparing to describe 
the Motorola XC3390P and to take a look at the circuitry used 
in the General Electric model 3-5800A 23 -channel rig. R -E 



New FCC Rul s 
ON JULY 27, 1976. THE FEDERAL COMMUNICA- 
tions Commission (Charlie) announced 
changes in Part 95 of the Rules and 
Regulations authorizing seventeen addi- 
tional channels for use on the Class D 
Citizens hand, effective January I; 1977. 
In addition; the Commission tightened 
some of the technical standards for type 
acceptance and amended some of the 
sections of the Rules and Regulations to 
clarify the FCC's intent. The sections 
affected by the changes are 95.3, 95.41, 
95.42 95.49, 95.55 and 95.58. These 
amended sections are summarized as 

follows: 
95.3 Definitions (b) A Class -D station 

is 'now defined as one operated for 
radiotelephony in the 26.96 to 27.4I - 

MHz band. (The band has been 
expanded from 27.255 MHz to 27.410 
MHz for a bandwidth of 450 kHz. 
Fifteen of the added channels are 
spaced 10 kHz apart over the range of 
27.255 to 27.405 MHz.) 

95.41 Frequencies available. (2) For- 
merly listed the seven channels used for 
communications between units of differ- 
ent stations. Now, this section lists the 
forty channels ranging from 26.965 to 
27.405 MHz that may be used for 
communications between Class D sta- 
tions. effective January I. 1977. 

The FCC no longer refers to channel 
numbers -only frequencies. However, 
the industry has agreed to continue 
using channel -number designations with 
channel indicators and selectors noting 
Channels I through 40 as in the table. 

(Note that Channels 24 and 25 have 
been centered in the 30 -kHz gap 
between Channels 22 and 23) 

(3) Deleted. Formerly listed Channel 
11 (27.085 MHz) for use solely as the 
calling channel. 

95.42 Special provisions. A new sec- 
tion that states that as of September 10, 

1976, authorizations for use of frequen- 
cies between 26.96 and 27.41 MHz will 
be issued only to applicants in the 
Citizens Radio Service. Any license in a 

radio service other than the Citizens 
Radio Service authorizing the use of 
frequencies between 26.96 and 27.41 
MHz shall remain in effect until 
December 31. 1979. 

(Since its inception; the Class D CB 
service has shared the band -without 
protection against interference -with 
medical, industrial, public service and 
scientific users. No new licenses will he 
issued in this band except to CH users. 
Other services sharing the hand with 
CB'ers must vacate the band by Decem- 
ber 31. 1979.) 

95.49 Emission limitations. (d). This 
section has been amended to require 
that the harmonic and other spurious 

Frequency Channel Frequency Channel 
26.965 1 27.215 21 
26.975 2 27.225 22 
26.985 3 27.235 24 
27.005 4 27.245 25 
27.015 5 27.255 23 
27.025 6 27.265 26 
27.035 7 27.275 27 
27.055 8 27.285 28 
27.065 9 27.295 29 
27.075 10 27.305 30 
27.085 11 27.315 31 
27.105 12 27.325 32 
27.115 13 27.335- 33 
27.125 14 27.345 34 
27.135' 15 27.355 35 
27.155 16 27.365 36 
27.165 17 27.375 37 
27.175 18 27.385 ' 38 
27.185 19 27.395 39 
27.205 20 27.405 40 

outputs of a CB transmitter type 
accepted after September I, 1976 be 
attenuated at least 60 dB below the 
fundamental power output in watts. 

95.55 Acceptability of transmitters for 
licensing. (c) (4). New section. A trans- 
mitter- capable of operating on any 
frequency other Class -D CB channels 
may not be installed or used in any 
Class D station unless a special license 
aut:tprizing that transmitter is posted in 

the CB station. In other words. if you 
have a ham transmitter, transceiver or 
linear amplifier at the CB location, you 
had better have a valid license posted 
for the non -CB gear. 

95.58 Additional requirements for 
type acceptance. (c) (2). Multi -channel 
transmitters shall be capable of oper- 
ating only on those channels authorized 
for Class -D CB service. All frequency - 
determining circuitry and components 
(other than the channel selector) must 
he inside the equipment cabinet and not 
accessible from outside the cabinet or 
from the control panel. 

Add-on devices -whether internal or 
external to the original equipment - 
whose function is to increase the 
frequency coverage of a Class D trans- 
mitter beyond its original coverage 
range, shall not he sold.. manufactured 
or attached to any transmitter designed 
for Class -D CH use. (No matter what 
you may have heard; add-on converters 
or adapters that give you 40 -channel 
performance from a 23 -channel rig are 
illegal and are not to be used.) 

If you purchase a new CB rig -either 
23 or 40 channels -you'll find a current 
copy of Part 95 of Rules and Regula- 
tions, an application blank for a'Class-D 
CB license (FCC Form 505) and a 
temporary permit (Form 555-B) packed 
in the carton. 

The serial number of every Class -D 
CB unit sold after January I, 1977 will 
be engraved on the unit's chassis. No 
more gummed stickers or rubber stamp- 
ings. 

Any CB'er causing interference on 
television Channels 2; 5 or 6; because of 
spurious emissions from his rig, will be 
required to install a low-pass filter 
between the transmitter output and the 
transmission line that is feeding the 
antenna. 

(All CB'ers would be wise to take a 

tip from hams who. for years. have used 
a low-pass filter on their rigs and high- 
pass filters on their TV sets.) R -E 

40 -CHANNEL ROUNDUP 
continued on page 44 

in -dash with LED readout; TD -32 
under -dash AM with controls in micro- 
phone: TD -52. single sideband under - 
dash. controls in the microphone. Latter 
two are full -featured; including PLL, 
LED readout. 

"Two or three" of the above expected 

to be available for sale toward the end 
of January, 1977. (P. O. Box 187 Lower 
Bay Road, Winnisquam, NH 032891 

Trán Sonic 
Type accepted: MCH-41. No details. 

Toyota Motor 
Type accepted: Model 00860-00001. 

No details. 

Well 
Type accepted: W-605. W-705. 

Windsor 
At FCC: Four under -dash units, 

ranging from $90 to $150. (10 Hub 
Drive; Melville. NY 11746) 

\ Zodiac 
"We missed the FCC deadline for 

January selling. We're not ready yet. 
We'll let you know when we have 40 - 
channel CBs," said a spokesman. (626 
Chrysler Building, New York; NY 
10017) 
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THE COMMISSION (FCC) ANNOUNCED AS OF DECEMBER 6. 1976. 

samples of the following models of Class D, Citizens Radio 
Service. 40 -channel transceivers have been tested by the 
Commission Laboratory and found to be in compliance with 
applicable technical requirements for type acceptance and 
certification. 

As stated in earlier releases, grants of certification and type 
acceptance for these, and for other transceivers yet to be 

tested which were submitted by November I, 1976; will be 

mailed in the latter part of December 1976, and will be 

effective January I; 1977. Marketing and importation of these 

transceivers and others is prohibited prior to the effective 
dates of the type acceptance and certification grants issued. 
(See Section 2.803 of the Commission's Rules.) 

"Future lists of transceiver models found in compliance 
with Part 15 and Part 95 rule requirements by the Commission 
Laboratory tests will be issued in the coming weeks." We are 
told that there are approximately 300 waiting to be tested: 

Alpine Electronics Co., Ltd. 
Model: BR -640 

Audiovox Corporation 
15 Marcus Blvd. 
Ha auge. NY 11787 

Model: MCB-3000 

Automatic Radio Mfg. Co. 
2 Main Street 
Melrose. MA 02176 
Models: CBH-2265 

CB 2176 

B & B Import -Export 
185 Park Street 
Troy. MI 48064 
Model: B-4700 

Farmingdale. NY 11735 

Model: 200 

Boman Industries 
9300 Hall Road 
Downey, CA 90241 

Model: CBR-9950 
CB -950 

Channel Master 
Ellenville. NY 12428 

Model: CB6835 

Colt Communications, Inc. 
5725 North Central Ave. 
Chicago. IL 60646 
Model: Colt 290 

Benjamin Electronic Sound Co. Commando Communications Corp. 
40 Smith St. P.O. Box 11071 

Cha:tanooga. TN 37401 

Models: CC4040 
CC4086 

Craig Corp. 
921 West Artesia Blvd. 
Compton. CA 90220 

Models: L101 

1301 

Daiei Electric Co. Ltd. 
Mocel: CTI-90 

Dvnascan Corp., Cobra 
Communications Products 
6460 W. Cortland Avenue 
Chicago. IL 60635 
Models: 21 XLR 

89XLR 
I38XLR 
I39XLR 



Fanon/Courier Corp. 
990 South Fair Oaks Ave. 
Pasadena, CA 91105 
Models: Fanfare IOOF 

Rebel 40. 
Conqueror 40D 
Fanfare 880DF 

Fukuyama Electronics Co. Ltd. 
Model: FKCBOO I A 

Gemtronics 
356 South Blvd. 
Lake City. SC 29560 

Models: GTX-44 
GTX-55 

General Electric Co. 
Electronics Park 
Building 5 

Syracuse, NY ,13201 

Models: 3-5801 A 
3-581 I A 

3-5811B 
3-5812A 
3-58I9A 
3-5821A 
3-5825A 

General Motors Corp. 
Models: GM CBD-IOA 

GM CBD-20A 

Hitachi Sales Corp. of America 
401 W. Artesia Blvd. 
Compton, CA 90220 
Models: CM -2410H 

CM -4850H 

Hy -Gain Electronics Corp. 
8601 Northeast Highway 6 

Lincoln. NB 68507 
Models: 682A 

2700 
2702 
2703 
2705 
2679A 

Ray Jefferson 
Main and Cotton 
Philadelphia. PA 19128 
Model: CB -740 

Kraco Enterprises, Inc. 
505 East Euclid Avenue 
Compton, CA 90224 
Models: KCB -4003 

KCB -4005 

KCB -4010 
KCB -4020 
KCB -4030 
KCB -4040 
KCB -4088 
KCB -4075 

Kris, Inc. 
N 144 W5660 Pioneer Rd. 
Cedarburg. WI 53012 
Models: XL -45 

YCL-23A 

Kyodo Communications & Electronics 
Models: Sawtron 770 

Sawtron 790 

Lafayette Radio Electronics Corp. 
Ill Jericho Turnpike 
Syosset, NY 11791 

Models: HB-640 
H13-740 

HB-940 

Mars Radio Corp. 
1420 Rodondo Beach Blvd. 
Gardena. CA 90274 
Models: CON -400 

CON -450 

M-368 
M-374 
M-375 
M-379 

The Panasonic Company 
One Panasonic Way 
Secaucus, NJ 07094 
Models: CR-B4700EU 

CR -B4701 EU 
CR-B4747EU 
CR-B4748EU 
CR-B4247EU 
CR-B4737EU 

Maxon Electronics Co., Ltd. 
Sunrise Highway 
Great River, NY 11739 

Model: Maxon 40 

Meishoh Electronics Co., Ltd. 
Models: ME -400 

ME -402 
ME -401A 

Menton Electronics, Inc. 
35 Oxford Drive 
Moonachie. NJ 07074 
Models: RS -5111 

Midland International Corp. 
P.O. Box 1903 

Kansas City. MO 64171 
Models: 63-240 

77-853 
77-857 
77-882 
77-883 
77-888 
77-955 
77-825 

Pathcom, Inc.; Pace 
Communications Division 
24049 S. Frampton Avenue 
Harbor City. CA 90710 
Models: 10001 

8041 

2300CA 

CB -166 

8015A 
8010A 

Pearce -Simpson, Inc. 
4701 N.W. 77th Ave. 
Miami, FL 33152 
Models: Super Cougar 40 

Super Cat 40 

Super Tiger 40 

Tiger 40 

J. C. Penney Co. 
Models: 6203 

6237 

Pioneer Electronics Corp. 
1555 East Del Amo Boulevard 
Carson. CA 90746 

Models: GT-6600 
GT-1100 

President Electronics, Inc. 
16691 Hale Avenue 
Irvine. CA 92714 
Models: Dwight D 

. Zachary T 
Honest Abe 
Teddy R 

Radio Shack 
2617 West 7th Street 
Fort Worth. TX 76107 
Models: 21-1520 

21-1521 
21-1524 
21-1526 
21-1542 
21-1562 
21-1580 

RCA Corporation 
Cherry Hill Offices 
Bldg. 206-2 
Camden. N1 08101 

Models: 14T270 
í4T304 

Regency Electronics, Inc. 
7707 Records Street 
Indianapolis. IN 46226 
Models: CR -430 

CR -485 
CR -486 

Royce Electronics, Inc. 
1746 Levee Rd. 
North Kansas City. MO 64116 
Models: 1-648 

1-675 

Sanyo Electric Co. Ltd. 
1200 West Artesia Blvd. 
Compton, CA 90220 
Model: IA -4000 



SBE. Inc. 
220 Airport Blvd. 
Watsonville. CA 95076 

Models: Brute 40 

SBE-43CB 

M.H. Scott Co. Inc. 

Model: DAK MARK 3A 

Sears. Roebuck & Co. 

Models: 2862674 
2862676 

CM 2378SA 
CM 6000LA 
CM 6000LB 
CM 6100S 

CM 6200S 
TA 4501 

CB -4700S 

Shakespeare Company 
P.O. Box 246 

Columbia. SC 29202 
Model: GBS-240 

Sharp Electronics Corp. 
10 Keystone Place 

Paramus. NJ 07652 
Models: CB -2260 

CB -2460 

Sony Corp. of America 
9 West 57th Street 
New York. NY 10019 

Model: ICB-2500 

Standard Communications Corp. 

P.O. Box 92151 

Los Angeles. CA 90009 

Model: Horizon 2900 

Superscope, Inc. 
8150 Vineland Avenue 
Sun Valley. CA 91352 
Models: CB -340 

CB -140 

Teaberry Electronics Corp. 
'6330 Castleplace Drive 
Indianapolis. IN 46250 

Models: 4001 

4002 

4006 

Toyota Motor Sales USA. Inc. 
M4odels: 00860-00001 

00860-00020 

Tran Sortie Industries. Inc. 

P.O. Box 326 

Lexingtcn. MA 02173 
Model: MCB-4I 

Uniden Corporation 
Model: 805 

Well Inc. 
Models: W-605 

W-705 

Western Auto Supply Co. 

2107 Grand Avenue 
Kansas City. MO 64108 

Models: CY.14832A-87 
CY.48:54A-87 
CY. 48.7A-87 
CY14862A-87 R -E 
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New SIderIcss 
Coax Connct.=rP 
FRED SHUNAMAN 

IN THE "FIRST SIGNIFICANT IMPROVEMENT IN CB CONNECTORS 
since the now -standard PL -259 first became available in 
1941," Bunker Ramo's RF division has introduced a new, no - 
solder RG-58 A/U termination that requires no special tools 
nor training for installation. The new, reusable Amphenol 83- 
58FCP (field crimp plug) is useful in both base and mobile 
installations and will be widely used in CB antennas, accesso- 
ries, and all similar applications that use RG-58 A/U coax. 

Not only does the new connector reduce the time and labor 
required to install connectors-it makes better connections, 
especially on connectors installed in the field. This cuts down 
on one of the biggest present causes of radio system failures- 
faulty interconnections. 

STEP 1-SLIDE THE OUTER FERRULE and the coupling nut onto the 
trimmed cable. Fan the braid out slightly by rotating the Insulation. Slide 
the body assembly over the center conductor of the cable. 

r. 

STEP 2-PUSH THE BODY ASSEMBLY over the cable so that the barrel 
goes over the dielectric but under the braid. 

_JA 

r 
STEP 3-POSITION THE BODY so the braid flattens against Its rear 
flange. 

STEP 4-SLIDE THE COUPLING NUT up over the body assembly. Grasp 
the cable with one hand and push the ferrule forward with the other until It 
snaps Into place. 

"Overheating and the damage it causes has been an often - 
unavoidable consequence of soldering," points out Lee E. 
Eichenseer, vice president, of Bunker Ramo's RF division. 
"Until now, there has not been a fast, simple means of making 
reliable connector -to -cable connections. Previously -available 
solderless connectors required special crimping tools and in 
many cases their performance was unsatisfactory. 

"The new Amphenol 83-58FCP is the first connector to 
solve all these problems. It offers performance equal to that of 
standard Amphenol 83-1SP connectors, at the same price." 

The specs are indeed equivalent to those of older types. The 
83-58FCP has a frequency range of 0-300 MHz and a voltage 
peak of 500. The thermal limits are -67 to +300 degrees F 
(149 degrees C). The connectors have standard s/8-24 threads 
and mate with regular UHF receptacles and adapters. They 
are not waterproof. 

Not only are the new connectors offered for field use, but 
for manufactured equipment as well. They are being made in 
OEM (Original Equipment Manufacturer) quantities and, 
according to Mr. Eichenseer, will soon start appearing on CB 
products offered by various leading accessory, coaxial line and 
antenna manufacturers. R -E 

STEP 5-SQUEEZE-CRIMP THE TIP of the center conductor only, with the 
pliers. If the connector Is to be used again, the center contact may be 
soldered. 

l 

STEP 6-TRIM OFF THE TIP of the coax center conductor to flush It with 
the barrel. 

54 



COLOR TV 
What'sNew 

for '77 
A look at what the 

new year has brought us 
in terms of circuitry, 

peformance and features. 

KARL SAVON 
SEMICONDUCTOR EDITOR 

CONTINI.\L PICTURE rUBE DEVELOPMENr. 
solid-state techniques and the integrated 
circuit have matured color TV receivers into 
truly reliable high-performance instruments. 
Manufacturers are bringing performance 
enhancements from the research lab into the 
latest products. 

Progress has been made in such areas as 
electronic tuning with a system that the 
customer can install. in flesh tone correction 
by a system that changes only the flesh tones. 
and in power management by reduction in 
power consumption to the 100 -watt level. 

Though the frequency of servicing over a 

period has been statistically reduced, new 
problems have been created by the increas- 
ingly complex technology. New product 
innovations are slanted toward making set 
repair quicker and more systematic. 

Broadcasters and set manufacturers are 
cooperating by recognizing the amazingly 
few weaknesses in the color broadcasting 
standards as originally devised. They have 
come up with an experimental system that 
subdues one of the deficiencies. 

Quasar 
Servicing solid-state receivers can be a very 

frustrating experience. Very special parts 
(triacs. integrated circuits) are encountered 
more and more. Unless you are a service 
organization specializing in one or two 
brands, these parts are probably not on your 
shelves. The trend makes it more difficult for 
the small service company to stay alive. 

Quasar has made a two -front attack on the 
related problems of serviceability and relia- 
bility by the introduction of the "Super 
Module" and new integrated circuits. 

Modular chassis are becoming universal. 
but Quasar's new Super Module retains the 
basic concept while making it more practical 
for a consumer product. The signal package 
is designed into a single replaceable panel. It 

!' 

performs most of the low-level signal and 
video processing in designated 1977 models. 
One module fits all applicable console. table. 
and varactor and nonvaractor tuned models. 
As much as 75 percent of the total chassis 
circuitry is on the module. It plugs into 
"Works in a Drawer" consoles. continuing 
the convenience of servicing from the front of 
the set. To free the panel from the chassis. 
remove six Phillips head screws and unplug 
the connectors. 

The concept of replacing a large chunk of 
the receiver in a couple of minutes, with one 
large module instead of five or six smaller 
ones, means many fewer plug -and -socket 
connections. Each pin eliminated is one less 
spot where corroded or bent pins can cause 
trouble. Secondary controls mount directly 
on the module. reducing the number of 
connections as well as the wiring to the 
components. 

Five integrated circuits in the IF. AFT. 

' 

1/4 lir: 
r"'. 

r_ 

THE OUASAR PLUG-IN SUPER MODULE. 

sound video. and color sections reduce the 
component count and the interconnections. 
again significantly contributing to reliabil- 
ity. 

Figure I is the block diagram of the 
TS958/959 receivers. The first two stages of 
IF amplification and the AGC functions are 
contained in IC101. Based on sync ampli- 
tude. the IC generates automatic gain control 
signals for the 1st and 2nd IF stages. Both 
AGC polarities are available for forward - 
biased mechanical and reverse -biased varac- 
tor tuners. 

Video processor IC301 accepts the output 
of the delay line and amplifies the signal. 
Brightness and sharpness corrections from 
the viewer controls are performed by IC301 
which then feeds video driver transistor 
Q303. Noise inverter and sync separator 
stages in IC301 process the video and 
produce sync outputs for the horizontal AFC 
and vertical blocking oscillator circuits. 

Color processor IC601 takes the video 
from emitter follower Q301. ACC 
(Automatic Color Control) helps maintain 
the chroma level selected by the color inten- 
sity control. Demodulated red. green. and 
blue color difference signals feed the bases of 
the video output transistors on the picture 
tube socket (the emitters of the output tran- 
sistors are driven with the luminance signal 
from video driver Q303. Relatively few 
external components surround IC601. 

The fifth monolithic device. IC201. takes 
the 4.5 -MHz output from the sound detector 
and frequency demodulates the audio infor- 
mation. Two audio preamplifier stages 
increase the detected signal to the necessary 
level to drive the audio output transistor 
Q201. 

An outstanding accomplishment of the 
designers of the two Super Module chassis is 

the low power consumption. The TS958 25 - 
inch models consume 110 watts and the 
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FIG. 1-BLOCK DIAGRAM, QUASAR TS958/959, 

TS959 19 -inch sets use only 88 watts! The 
TS958 has a ferroresonant transformer for 
voltage regulation. Solid-state electronic reg- 

ulation is featured in the TS959. 

RCA receivers 
RCA's new models have a number of 

innovative features. The top of the line 

direct -access tuning system with a calculator - 
type remote control keyboard is continued 
from last year. A dynamic flesh tone correc- 
tion circuit has all the advantages of the older 
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breed of color correction circuits but does not 

introduce the color distortion to colors 
removed in phase from the range of flesh 

tones. And a new luminance system opti- 
mizes peaking adjustment and produces a 

sharp picture with improved resolution. 
Flesh correction circuits generally distort 

the color signal. Some colors may be shifted 
more than others and overall phase correc- 
tions inadvertently shift correct colors as well 

as incorrect hues. RCA's new system restricts 
the correction to colors closest to the +I 
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vector near the flesh tones. Pure reds, blues. 
greens and normal flesh tones are minimally 
affected. Magenta and yellow -green color 
components are the "off flesh tones" that are 
shifted in phase toward the +I direction. 

The dynamic correction system amplitude 
limits the chroma signal and compares it to 
the color subcarrier with a phase comparator. 
At this point the corrections exist for all 
colors not on the I axis. The phase compa- 
rator output is gated in a modulator to 
produce an output that is added to the color 
suhcarrier before it is used by the Q and I 

demodulators. Figure 2 shows the action of 
the modulator. An offset bias applied to the 
modulator blocks the color corrections for 
colors outside the portion of the spectrum 
near flesh colors. 

The block diagram of the Colortrak lumi- 
nance system is shown in Fig. 3. A new 
integrated circuit produces a unique combi- 
nation of functions including DC controlled 
phase corrected peaking. nonlinear transient 
compression in the white direction, and true 
black level clamping. 

Optimum video transient response has one 
preshoot and a matching overshoot. Until 
now. the techniques used in TV receivers 
have not produced this ideal response. The 
new RCA sets use a transversal filter system 
that adds the signals from taps on an other- 
wise conventional delay line. A high - 
frequency signal is generated by adding the 
voltages from the taps closest to the ends of 
the delay line. By adding or subtracting the 
high frequency signal from the output of the 
center tap. a variable peaked signal is formed 
while maintaining the ideal transient re- 
sponse. 

As illustrated in Figure 3. one input to the 
peaking system is picked off the end of the 
delay line so only two actual taps are 
needed. 

Zenith 
New Zenith engineering advances for 1977 

include a 19 -inch diagonal Chromacolor 100 - 
degree picture tube with the high -resolution 
EFI. electron gun. The patented EFL gun 
focuses the electron beam with four instead 
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of two electron lens elements. reducing spot 
size up to 60% compared with conventional 
guns. Improved picture sharpness and high- 
light detail is the result. 

Also new is the Color Sentry automatic 
picture control system that ties together five 
electronic circuits to adjust the color, level. 
saturation. tint, color balance. and other 
parameters automatically. Color Sentry ad- 
justs the picture when changing channels or 
any other time the program material is 

altered. 
Up to 12 VIIF or UHF channels are 

selected with the touch of a button with 
Zenith's Touch -Command. Married to the 
Electronic Video Guard tuning system. light 
pressure on the selected channel button 
brings in the viewer's choice without the 
distraction of passing through other stations. 
Electronic Video Guard tuning is in 85% of 
Zenith's color line which is the broadest use 
of electronic tuning in the industry. 

Admiral 
The Admiral Group of Rockwell Interna- 

tional Corporation has a new line with a 100 
percent deluxe solid-state television chassis. 
The ERA II Limited chassis features the 
industry s first optional electronic remote 
control that can be installed by the customer. 
The suggested retail price of the tuning 
system is $99.95. A SELECT button on the 
calculator type keyboard enters the previous- 
ly keyed -in channel number. Apparently this 
is Admiral's way of dealing with the problem 

THE SEVEN MODULES of the Admiral ERA II 

can be changed In seconds. 

28V 
PP 

+28V 

TP 
39 

CH ROMA 
REFERENCE 
INTERVAL 

PULSE 

= D39 

15 vSEC PULSE 
WIDTH 

28V J L P -P 
FROM 

LINE RECOGNIZER 

+28V 

FIG. 4-GENERAL ELECTRIC VIR TINT COMPARATOR. 

+5V 

R46 
3.3K 

1.2V 

e j 5K5 Y44 

17j 
I1N7 v44 

R43 SETUP 

R48 R49 

110 47K 4.7K 

1/41060 I 

3900 I 

TINT 
COMPARATOR 

-M/K - 
R47 
3.3M 

8V 

C48 
10NF 

25V 

050 

f20V 
P -P 

of differentiating between one and two -digit 
channel entries. 

Remote control can he added to five sets 
that have the built-in adapter. The remote 
transmitter is a duplicate of the tuning panel 
on the set. Installation consists of simply 
plugging the unit into the adapter after 
removing the cover plate on the front of the 
receiver. A 9 -volt hatters' is inserted in the 
transmitter and the system is in operation. 

The ERA II Limited remote transmitter 
has a self -checking system that indicates 
battery condition. If the battery is strong. 
pressing the sEtLcr button causes the least 
significant digit on the receiver's digital 
display to flash. When the battery is weak. 
the lower digit stops winking. 

The \dmiral ERA II Limited chassis is 

offered in certain 23 and 25 -inch consoles. 
They feature a negative black -matrix picture 
tube and ambient light sensing. Some 25 -inch 
models are equipped with a digital channel 
read-out display. 

All complex parts. including the power 
supply and the high -voltage deflection 
system. have been designed into efficient 
compact units. Each module is computer 
tested before installation at the factory. 

General Electric 
G -E also has an industry first for 1977. It is 

the 25 -inch in -line gun picture tube used in 
the new Y\I chassis. One of the main 
features of the in -line picture tube is the 
simplified convergence procedure that G -E 
calls the "4 minute half hour." 

The big G -E feature for 1977 is the VIR 
"Broadcast Controlled" Color system. Details 
of the experimental Vertical Interval Refer- 
ence system are described in the November. 
1976 issue of Radio -Electronics. As ex- 
plained in the article. General Electric uses 
tint and color controllers to compare the 
received luminance and color signals with 
information extracted front the VIR signal. 
The VIR reference was carefully designed to 
allow easy correction for transmission distor- 
tions. The signal format is such that it is 
relatively unaffected by the transmission 
errors that affect the color burst reference 
phase and amplitude. 

Figure 4 is the schematic of the tint 
controller and demonstrates the principle of 
both the phase and amplitude correction 
mechanisms. 

The R-Y color difference signal from the 
chroma/video module feeds the base circuit 
of emitter follower Q38. Limiting the band- 
width with R37 and C37 reduces noise. Tran- 
sistor Q38 drives Q4I and Q42 when the 
signals are allowed through by the inter- 
vening diode gates. The lower switching 
diode -gate (diode D39) is controlled by the 
chroma reference interval and the upper gate 
(D40) by the black reference interval keying - 
pulses developed in the line recognizer 
portion of the system. The line-recognizer 
detects the nineteenth picture line where the 
VIR signal is located and extracts the chroma 
and luminance levels from the appropriate 
signal segments. 

\1 hen the cathode of either D39 or D40 is 

at ground potential, the corresponding anode 
is one above ground and the bases of the 
transistors at ground potential holding them 
off. One Vw is insufficient to forward -bias 
the two -junction combination cif the series 
diodes D42 or D41 and the base -emitter 
junction of transistor Q4I or Q42. Positive 

continued on page 84 
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Part II. Play music anywhere with this self-contained battery -powered 
mini -organ. It has its own keyboard, speaker, a unique 

pitch -bender and covers a five octave range 

LAST MIONTI-I. PAR I I OF rhos ARTICLE 

introduced Oz and presented the sche- 
matic. foil patterns and began the 
construction details. 

This month. the article concludes with 
the rest of the construction details and a 

description of how to connect and use 

Oz. 
Mount the circuit board, keyboard 

and front panel in the housing that 
you've built or purchased. (Another tip: 
build a box, then cut it in halves or 
quarters or whatever. to make it open; 
don't cut the pieces first then try to put 
them together so that they form a 

closing box.) Then wire the connections 
between the circuit board and front 
panel (see Fig. 6). The caveats that I 

mentioned for PC hoard to keyboard 
wiring apply equally here. Leave 
enough slack so if something breaks, it 
can be fixed without dismantling the 
entire thing-but not so long that radia- 
tion problems pop up. 

That makes twice that I've mentioned 
"radiation problems." Conceivably 
some of you are wondering what that 
means. It means this: as we've already 

TO PITCH BENDER 
CIRCUIT BOARD 

I 

Ilk 
WWI`i I 

o© Ll elo oh© m i Z 

noted, the output of the top -octave IC is 
a bunch of squarewaves. I might now 
mention that these squarewaves have 
very respectable rise and fall times. 
When we have fast rise and fall times, 
Mr. Fourier tells us that we will have 
high -frequency components. Mr. Max- 
well tells us that high frequencies have a 

great ability for launching themselves 
into space in the form of electromag- 
netic radiation. The longer the wire that 
these high frequencies have to pass 
through, the greater will be their ability 
to leave the conductor entirely. 

Similarly. long wires connected to the 
input of an amplifier will act as 

antennas that pick up the radiation and 
amplify it just as it would any other 
signal. The net result, in this case, is that 
notes work their way from the tone - 
generating circuitry to the amplifier and 
speaker without bothering to go through 
the keyboard. It becomes our task, then, 
either to prevent the radiation to 
whatever extent possible (short wires): 
or, failing that, to at least contain the 
radiation (shielding). Besides short wires 
there are a couple of other things that 

TO KEYBOARD 

FIG. 6 -PANEL -TO -BOARD WIRING. 

you can do to minimize-and probably 
eliminate entirely-this problem. 

Use coax to make the connections 
indicated to be coax on the schematic 
and in the illustrations: specifically, the 
signal path from keyboard to front 
panel and back to the circuit board. 

It is not practical to use coax to make 
all the connections between the circuit 
board and keyboard; but fortunately it's 
not necessary either. Most keyboards 
have a solder lug attached to their frame 
somewhere. It's there for a purpose-the 
purpose being that if you ground it, the 
whole frame of the keyboard becomes 
one big shield to prevent radiation 
spilling out into places it shouldn't. 
Point "BB" on the PC board is ground 
and has been provided for just this 
purpose. 

Just a little more. we're almost done. 
Special note also needs to be given to 
the pitch -bender panel. If you really 
want to, you can eliminate it entirely 
simply by not wiring it in (in which case 
it would not hurt to parallel an addi- 
tional 47 pF across C20). But the ability 
to tremolo and "glide" single notes and 
chords is to a great extent what OZ is all 
about, so I will assume you are going to 
use it. Connect the pitch bender panel to 
the rest of the circuitry with small diam- 
eter coax, like RG-I74/U. Coax is 

important here because we're working 
with an element that is capacitance 
sensitive and we want to minimize the 
effect that grabbing the connecting cord 
with your hand will have. The most 
important part of using coax is to make 
sure that the shield goes to the driving 
terminal of the clock circuit (the output 
of 106-b-point "L" on the circuit 
board). Figure 7 shows the assembly of 
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the pitch bender panel. 
You're finished. Now, before you 

hook up the batteries, why don't you 
check it through one more time? 
always do (well, almost always). 

OZ requires a 12 -volt power source 
for proper operation. This can be a line - 
operated supply if you like. but be 
aware that a portion of the audio bus is 

connected to the supply lines, so power 
supply ripple rejection at the output is 

low. Make sure the supply is well 
filtered. 

The best bet is batteries. "AA" size 
cells work well and even taking into 
account OZ's 60-mA typical current 
drain, a fresh set of quality batteries 
should last for a month or more of daily 
intermittent operation. 

Testing 
Turn the POWER switch ON and 

observe that one and only one of the 
range indicating LED's lights. Change 
the Ocrnve switch and observe that the 
LED's follow the action of the switch. 
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FIG. 7-PITCH-BENDER board assembly. 
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Depress one of the keys and advance 
the LEVEL control until a tone is heard 
from the speaker. Test all the keys to 
make sure they produce a tone and that 
the pitch of the tone ascends as you 
work your way up the keyboard. 
Confirm that all positions of the OCTAVE 

switch work and that as the knob is 

advanced in a clockwise direction the 
pitch produced changes by octave 
steps. 

While pressing keys, check the opera- 
tion of the trigger status LED. With the 
TRIGGER select switch in the STEP posi- 
tion. the LED should come on and stay 
on as long as any keys are down. In the 
pulse position of this switch. the LED 
should wink briefly (very briefly) every 
time a new key is pressed down. 

Try connecting the tone -generation 
circuitry to an external amplifier by 
connecting the OUT jack J2 into the 
input of the outboard amplifier. Under 
these conditions make sure that signal is 

being supplied to the external amplifier 
and that no sound is coming from OZ's 
speaker. 

To test OZ's input jack, you can either 
run an external program source into JI 
(IN) or you can just jumper from OZ's 
output to its input. If. under these 
conditions, you still hear sound from the 
speaker, then the IN jack is working. 

Using OZ 

There is little to he said about using 
OZ by itself. You simply turn it on. 
select the octave that you want to play 
in. set the LEVEL and TONE controls to 
your taste and wail! 

Interfacing to full synthesizer systems 
is only slightly more complicated, and 
more than anything else, requires that 

T 
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you have a firm grasp of exactly what 
OZ is and what it is supposed to do. 
Let's pin that down right now: OZ is a 

combination controller and polytonic 
pitch source. Nothing more (it doesn't 
need to be anything more). In most 
synthesizer systems, it will he used in 
place of-or possibly in conjunction 
with-a keyboard/voltage controlled os- 
cillator combination. 

For example, Fig. 8 shows a "classic" 
synthesizer configuration. In a patching 
arrangement like this, there are really 
two different circuits with which we 
need to be concerned; the control circuit 
(triggers, control voltages, etc.) and the 
audio circuit (outputs of oscillators, 
inputs and outputs of voltage controlled 
filters and amplifiers, etc.). In the 
scheme illustrated, the control circuit 
can also be broken down into control 

VCF 

TO APPROPRIATE 
CV SOURCE 

FUNCTION 
GENERATOR 

VCA 

OUT 

TRIGGERS 0 b 
OCONTROL3 

VOLTAGE 

FIG. 8-A SYNTHESIZER PATCH. The Initials 
stand for voltage controlled oscillator, filter, 
amplifier, and control voltage source. 



PARTS LIST 

All resistors 1/2 watt, 10%. 
R1 -R18-330,000 ohms 
R19 -R36, R51, R53, R54-22,000 ohms 
R37-33,000 ohms 
R38-3.9 megohm 
R39-150,000 ohms 
R40, R41, R56, R60-10,000 ohms 
R42-2700 ohms 
R43-680,000 ohms 
R44-100,000 ohms 
R45, R46, R47-10 ohms 
R48, R52, R55-2200 ohms 
R49-4700 ohms 
R50-1000 ohms 
R57, R58, R59 -5000 -ohm 

potentiometers 
C1 -C18, C24-.005 µF, ceramic disc 
C19, C22, C26, C31-.05 µF 
C20-47 pF 
C21, C28, C29, C30-.01 µF 

C23-100 pF 
C25, C32-1 µF, 12 -volt electrolytic 
C27-250 µF, 12 V 

C33-0.22 µF, Mylar 
D1 -1N914 diode 
IC1, IC2, IC3-CD4013 
IC4-MK-50240 
IC5-CD4024 
IC6-CD4001 
IC7-LM380 
J1-miniature open circuit phone jack 
J2-miniature closed circuit phone jack 
J3-pin jack 
LED's (6)-MSL-7-50 light -emitting diode 
01, Q2 -2N5129 or 2N3904 transistor 
S1, S3-SPST slide switch 
S2-2P5T rotary switch 
Keyboard -18 -note DPST switching 
Miscellaneous hardware, 4 knobs, 

front panel, vinyl covered case, 8 - 

ohm speaker, speaker bezel, grille 
cloth, two 5 -lug terminal strips, wire, 
plastic tubing, coaxial cable, bare 
wire, cable clamps, wire ties, printed 
circuit board, LED circuit board, pitch - 
bender circuit board. 
A complete kit of parts to build OZ, 

including case, PC boards, keyboard, 
etc, less batteries, is available from; 

PAIA Electronics, Inc. 
P. O. Box 14359 
Oklahoma City, OK 73114 

for $84.95 plus shipping and insurance 
for 12 lbs. Order No. 3760 

A set of three circuit boards may 
be obtained for $10.00 postpaid. Order 
No. 3760 PC. 

The keyboard is available for $39.00 
including postage and handling. Order 
No. AGO -18. 

voltages and triggers. When a key is 

depressed on the keyboard, a voltage 
that tunes the VCO appears at the 
control -voltage output of the keyboard 
while a trigger appears at the trigger 
outputs. The trigger activates a function 
generator that produces a precisely 
preset time -varying voltage which in this 
case takes care of controlling the VCA 
to produce varying attack and decay 
times. The filter is stuck in there for 
harmonic control and it can be driven 
by control voltages from a variety of 
sources that we're not really concerned 
about. 

The audio circuit is from the output 
of the VCO. through the VCF. through 
the VCA and finally to some sort of 
amplifier or recording device. 

The part of this circuit that OZ 
replaces is only the keyboard and VCO 
and the control voltage path between 
the two. The rest of the patching config- 
uration remains unchanged as shown in 
Fig. 9. The biggest difference is that by 
using OZ in place of the keyboard/ 
VCO. you can now play full chords 
instead of the one -note -at -a -time restric- 
tion you previously had. Notice that the 
processed output can, if you wish, be 

VCF VCA 

FIG. 9-OZ REPLACES KEYBOARD/VCO. 

routed back to OZ's amplifier. You do 
have one drawback-OZ's output is 

basically a squarewave rather than the 
multiplicity of waveforms that you have 
available from most VCO's: but, with 
appropriate filtering (at the VCF). that 
is not really as much of a pain as you 
would first think. 

Many of you will (I hope) he using 
OZ with the Gnome Micro -Synthesizer 
(See Radio -Electronics, November and 
December. 1975, and January. 1976. 

issues.) That's great; that really is what 
it's designed for. But, you're going to 
have to make some very light -weight 
changes to the Gnome before OZ and 

M N NOISE 

FROM GNOME AUDIO OUTPUT (Jl) 

TO GNOME TRIGGER INPUT (J2) 

TO "NEW" GNOME EXTERNAL 
AUDIO INPUT 

FIG. 11-CONNECTIONS TO GNOME. 
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FIG. 10-THE GNOME'S AUDIO BUS, showing the added input and 10K resistor. 

the Gnome are compatible. Specifically, 
you're going to have to add an external 
audio input to the Gnome audio bus. 

Figure 10 shows the audio bus of the 
Gnome as it was illustrated in the series 
of articles. and you can see that we have 
added a new resistor that connects to 
this bus. 

How this new input is made available 
to OZ is largely a matter of personal 
preference. In mine, the other end of the 
new resistor connects direct to a piece of 
co -ax which then drops out of the seam 
at the back of the Gnome case and 
terminates in a miniature phone plug. 
(In fact, the resistor is inside the plug 
that terminates the coax-but I'm par- 
ticularly lazy.) A word of advice-Do 
Not connect both ends of the shield of 
the coax-there should be one and on y 
one ground connection between OZ and 
the Gnome and that should be part of 
the line that runs between the Gnome's 

output and OZ's input. Multiple 
grounds in different locations are like an 
insurance policy guaranteeing hum 
problems. Ground the shield of the coax 
mentioned above at the plug that termi- 
nates the line only. 

From there. the interconnections are 
simplicity personified. Your "new" 
audio input cable connects to OZ's 
output, OZ's input goes to the Gnome 
output. and the trigger jacks of both tie 
together. These connections are shown 
in Fig. I I. 

Playing the Gnome/OZ combination 
is not very different from playing either 
one separately-though they are very 
definitely a synergistic pair. As a matter 
of fact, only one point need really be 

brought to your attention. It's this: leave 
the Gnome's VCA SUSTAIN switch in the 
sustain position. If you don't, the 
Gnome s percussion "mute" function 
will drive you bananas. R -E 
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Part II-Construction details on a useful 
automotive accessory that is rarely avail- 
able as original equipment. A valuable aid 
for the trucker and road ralley enthusiast 
that is simple and easy to build. 

ROBERT C. ARP* 

AN INI ROOM IION rO I HIS ISI-.I-LL 1'I1(JF.('I 
appeared last month along with a detailed 
description of how the circuit works. 

This month. the article concludes with the 
construction and calibration details, and foil 
patterns. 

Construction 
So that either type of display may he used 

with the clock. foil patterns for two double - 
sided display hoards were prepared. as shown 
in Fig. 7. The two display hoards are directly 
interchangeable with the main hoard. How- 
ever. if incandescent displays are used. the 
copper trace on the main hoard that connects 
the emitter of Q3 to the -5 -volt bus must he 
cut. Then. a jumper wire should he connected 
from the emitter of Q3 to V1)1). The compo- 
nent layout for each display hoard is shown 
in Fig. 8. 

Because the main hoard is separated from 
the display hoard. a variety of mounting 
schemes are possible: the display board may 
he dash mounted and connected to the re- 
motely located main hoard with an edge 
connector. a display socket may he used to 
house the display (such as the Allied Elec- 
tronics Cat. No. 658-1130) or the display 
hoard may he plugged into the main hoard. 
using Calectro Digi-Klips (Cat. No..14-645). 

*Product Engineer, National Semiconductor 
Corp. 
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Digi-Klips are available at local Calectro 
dealers and are manufactured by GC Elec- 
tronics. Div. of I-Ivdrometals Inc.. 400 South 
Wyman St.. Rockford. IL 61101. 

If you decide to use Digi-K lips. they are 
available in packages oí'24 pins. Although 26 
connections are required between the main 
hoard and the display board. a package of 24 
pins will do the job if two connections are 
made with wire soldered to each hoard. The 
Digi-Klips allow a rigid perpendicular con- 
nection between the display hoard and the 
main hoard. They may. however. he placed 
in the main hoard with one pin higher than 
the other to provide a tilted display. If you 
elect to use the Digi-K lips. a drilling guide is 

provided in Fig. 9. 

Caution: When mounting the Digi-K lips. 
do not remove them from their plastic 
carriers: insert the entire row into the holes in 
the hoard at the desired angle. and solder 
each Digi-Klip to its bottom edge -connector 
pad provided on the hoard. Then remove the 
plastic carrier with a small screwdriver and 
solder each Digi-Klip to its edge connector 
pad provided on top of the hoard. 

The numeric displays should not he 
soldered directly to the display hoard. Mount 
Calectro Cat. No. J4-635 IC terminal sockets 
or Molex IC Terminals to the hoard. in strips 
of seven or eight. by soldering them both to 
the top and bottom in -line pads. The two tabs 
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to which the strips of terminals are connected 
should he closer to the center line of the in - 
line pads than should he the openings into 
which the display pins will he inserted. The 
tabs may he removed by bending them from 
side to side with long -nose pliers until they 
snap from the terminals. The displays are 
inserted into the terminals the same way they 
are inserted into an IC socket. IC sockets may 
he used on the main and display hoards if the 
leads are long enough so the sockets can he 
soldered to all pads on the top of the main 
hoard and on the front of the display hoard 
that have copper traces running to them. In 
either case. the terminals or sockets that have 
copper traces running to them on the top and 
bottom of the board. must he soldered on 
both sides of the hoard. 

If the incandescent displays are used. and 
if a viewing screen is used in front of them. 
the Radio -Shack Cat. No. 276-116 photore- 
sistor must he used (see parts list). It must be 
mounted to the display hoard so that the 
black chimney is in direct. flush contact with 
the viewing screen. This will prevent light 
from the incandescent displays from reaching 
the photoresistor by reflection from the 
viewing screen. 

If the LED displays are used. mount the 
photoresistor to the display hoard so that it 
stands as far away from the hoard as do the 
displays: the ambient light reaching the 



photoresistor should he equal to the ambient 
light reaching the displays. 

Display bezels may he purchased from 
Allied Electronics or Tracy Design Corp. The 
Allied No. 658-1240 bezel assembly has a red 
circularly polarized viewing screen and two 
mounting screws that can he used to mount it 
to the display hoard. The bezel may he 
separated from the display hoard with metal 
or fiber spacers. The No. 658-1240 bezel is 

actually made for five LED displays: the 
extra length is specified so that the bezel will 
accommodate the four displays plus a Clairex 

The main printed -circuit hoard layout 
demands that these two integrated circuits be 
mounted from the bottom of the printed - 
circuit hoard. or that their pins be bent back 
180 degrees before they are mounted from 
the top of the hoard. This form of mounting 
is necessary because of the layout of the 
N M5385 pins. 

There need he no fear of bending hack the 
pins of an integrated circuit as long as the 
bending is done correctly. with the proper 
tool. Use a pair of tweezers with sharp, rather 
than blunt. blades to grasp each pin exactly 
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FIG. 7-DISPLAY BOARD foil -patterns shown half-size. a-front of incandescent display board; 
b-rear of same board; c-front of LED board; d-back of the LED board. 
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FIG. 8-DISPLAY BOARD COMPONENTS 
LAYOUT. Front view. Bezel mounting holes are 
centered by drawing a Ilne across board, 
through the center of the displays. Inner bezel 
holes accommodate Allied 658-1240 bezel; 
outer ones the 658-1260. The photoresistor 
mounting holes are for Archer 276-116 or 
Clairex CL704L. Photoresistor solder pads are 
large enough to accommodate Clairex CLM54L 
If Allied 658-1260 bezel is used. 
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FIG 9-GUIDE FOR DIGI-KLIPS 

CL704L or a Radio -Shack No. 276-116 
photoresistor. The fit is tight; width of the 
bezel is 3.2 inches. 

If a greater bezel width can be tolerated. 
the Allied No. 658-1260, with a bezel width 
of 3.7 inches. may be used. This bezel will 
allow the use of a Clairex CL5M4L photore- 
sistor. All three of the photoresistors men- 
tioned above were used as intensity controls; 
the Clairex CL5M4L gives the best results. 

The foil pattern for the double -sided main 
hoard is shown in Fig. 10 and the component 
layout diagram is shown in Fig. 11. Sockets 
should he mounted to the main hoard for the 
integrated circuits and a socket should be 
mounted for the opto-isolator/coupler in the 
same manner as they are installed on the 
display hoard. However, a decision must he 
reached about the MM5385 and MM74C221 
installation before the terminals are 
mounted. 

-: 

TOP 

at the point it enters the package. The pins 
must he bent precisely at the package exit 
point and the edge of the tweezers must he 
held as close to the package as possible 
during the entire bending operation. This will 
prevent the pin from bending and breaking 
at the shoulder. 

Bend the pins the full 180 degrees. one at a 

time. starting with a pin in the upper right 
hand corner of the IC and proceeding from 
pin -to -pin in a clockwise direction. You can 
practice on a bad IC. if one is al hand. or 
rejected IC's may he purchased at very little 
expense. Of course. a jig could be set up to 
bend all the pins on one side of an IC 
simultaneously. 

After all the pins have been bent: check 
them for alignment before the IC is inserted 
into the terminals. The pins of all IC's should 
be carefully observed while the IC's are being 
inserted to make sure that all pins are 
actually inserted into the socket. 

Next', without removing them from their 
plastic carriers. insert the first row of Digi- 
Klips from the top into the holes prepared in 
the main printed circuit hoard. Start at the 
end of the hoard where the heat sink is 

mounted. Look through both ends of the 
carrier and make sure that all center flats are 
touching the hoard. If they aren't. press them 
down with a very small screwdriver or other 
thin tool inserted into the appropriate end of 
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FIG. 10-THE MAIN BOARD toll -patterns shown half-size. a shows component side; b shows 
bottom. If board is made a little larger, corner holes may be moved out slightly; they are now 
positioned for minimum -sized board. 

FIG. 11-COMPONENTS 
LAYOUT, MAIN CIRCUIT 
BOARD. Top view. Capa- 
citor C2 mounts to bottom 
of board. Unless pins of 
MM5385 and 74C221 are 
bent back 180 degrees (see 
text) they must also be 
mounted to bottom of 
board. 
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the carrier. 
Turn the hoard over. and. while holding 

the carrier in place. solder the Klips to the 
bottom. Remove the carrier with a screw- 
driver and solder the Klips to the top of the 
hoard. Do not allow solder to Klock the hoard 
opening in the center of the Digi-K lips. 

Mount another row of Digi-Klips to the 
main printed circuit hoard in the same 
manner. then remove a Digi-Klip from a row 
in a fresh carrier. After mounting this Digi- 
Klip there will bean empty Digi-Klip hole at 
the end of the hoard on which Q2 and Q3 are 
to he mounted. (A connection must he made 
to this Digi-Klip hole. through an ammeter, 
from the display hoard power bus during 
calibration.) 

Enough room on the main hoard has been 
provided for at least two types of crystals: the 
cylindrical and flat -type crystals up to I -inch 
in diameter. 

The heat developed by the LM320K-5 
voltage regulator during normal operation of 
the clock may be dissipated in three ways: 

1. Because the input to the 
LM320K-5 is the negative side of 
the battery, the voltage regulator 
may be mounted directly to the 
metal body of cars with negative 
ground electrical systems. 
Choose a level spot, make a 

good electrical connection, and 
use any silicone -type of heat 
sink compound between the reg- 
ulator and the body of the car. 

2. If the clock is to be housed in a 
metal cabinet, the voltage regu- 
lator may be mounted to the 
cabinet for heat dissipation as 
long as the total outer metallic 
surface area of the cabinet is 
equal to or greater than 42 
square inches. 

3. A heat sink equivalent to the 
Wakefield 680-1.25-A (see parts 
list) may be mounted to the 
printed circuit board and used to 
cool the regulator. The size of 
this heat sink is the minimum 
that can be used. All heat sink 
areas and sizes discussed as- 
sumes the use of a silicone heat - 
sink compound between the reg- 
ulator and the heat sink. Sepa- 
rate the heat sink from the board 
about .05 inch. The heat sink 
must also be electrically in- 
sulated from the circuit board. 

After mounting the LM320K-5 voltage 
regulator. a jumper must he soldered from 
the top of the main hoard at the LM320K-5 
pin -2 hole to the bottom of the hoard at the 
same hole. This connects the -5 -volt bus 
that runs along the top of the board to the 
output of the voltage regulator. 

A heat sink must alto he provided for Q2 
and Q3. The Allied Electronics No. 957-2670. 
or a similar heat sink sold at Radio Shack 
stores as part of an assortment (Cat. No. 276- 
003). gives excellent results. The height of the 
heat sink is sufficient. so that three of the 
seven fins may he cut from the Radio Shack 
heat -sink. Use the three -fin sink for Q2 and 
the four -fin sink for Q3. Many similar heat 
sinks may he used: the thermal resistance 
should he about 24° centigrade -per -watt. 

Switches for all the desired functions can 
he mounted in any convenient location. 
Wires from the power supply and switches 
must he soldered to the appropriate pads. 

These pads are labeled A through M (see Fig. 
I I). Solder the wires necessary to provide the 
desired functions to their pads. and solder 
one in -line fuse from the accessory terminal 
of the ignition switch to pad "C" and an in - 
line fuse from the battery terminal of the 
ignition switch to pad "A". A wire must also 
connect from pad "B" to the negative 
terminal of the battery. It may he fastened to 
any part of the car chassis from which paint 
and/or rust have been removed. 

The display hoard may he mounted to the 
main board by placing the main hoard on a 

sheet of Ih-inch Styrofoam. then. by pushing 
the display hoard into the Digi-Klips. The 
Digi-Klips should he centered on the connec- 
tor pads of the display hoard. 

If possible. the main hoard -display hoard 
assembly should he mounted in its perma- 
nent location before calibration. (This may 
not he feasible unless it is to he mounted in a 

metal cabinet.) Some suggestions for dash 
mounts have been: in a panel that has been 
cut to fit an original automotive clock, in 
seat -belt control cutouts provided in certain 
models. or in any blank area of the dash. 

After calibration. remove the display hoard 
by prying it out of the Digi-Klips with a 

screwdriver so that the last Digi-Klip may he 

mounted to the main hoard. This Digi-Klip 
connects to the display hoard power bus. 

Frequency calibration 
The calibration instructions are the same 

for all supply voltage levels. However, with 6 - 

volt systems the intensity of incandescent 
displays will he lower than that specified for 
12 -volt systems. Furthermore, the instruc- 
tions for calibrating the display current are 
different for each type of display. 

clock to the vehicle's electrical system. If the 
clock is to he mounted in a truck. use the 12 - 

volt supply rather than the 24 -volt supply. 
lithe clock is to he mounted in a truck that 

does not have a 12 -volt supply. change 1)1 to 
a 24 -volt Zener diode. Also. lower the 24 -volt 
supp:y to 12 or 15 volts using an L.\1340K-12 
or LM340K-15 and appropriate heat sink. (If 
a much larger heat sink is used for the 
LM320K-5. a preregulator may not he neces- 
sary.( 

Depress the SLow SET or the P.1ST SET 

switch momentarily. to reset the power 
failure indicator. LED I. on the main circuit 
board should begin flashing at some rate 
between 36 and 180 flashes -per -minute. This 
is because the input to the clock will he 
between 30 and 150 Hz. 

The 50 Hz input to the MM5385 may he 
adjusted precisely by connecting a digital 
counter with a resolution of 0.1 Hz between 
the collector of Q I and Vss. C4 may then he 
adjusted with a non-metallic tuning tool until 
the counter reads 50.0 Hz. 

If a counter with at least this much 
accuracy cannot he used. the 50-I Iz input to 
the clock can he adjusted by tuning C4 while 
observing the flashing rate of LEDI. Because 
of the oscillator configuration. LEDI will 
flash only at rates between 36 and 180 per 
minute. This may be observed by rotating 
C4 counterclockwise 360 degrees while 
observing LEI)l. At some setting of C4. 
LEDI will he flashing at 180 flashes -per - 
minute. As the variable plate of C4 is turned 
counterclockwise past this setting. a point will 
he cached at which LEDI stops flashing at 
180 flashes -per -minute. and, precisely at that 
point, begins to flash at a 60 flash -per -minute 
rate. At this point. the input to the N M5385 
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FIG. 12-CALIBRATION SETUP. Install both fuses before turning on power; set both pots to 
minimum resistance. If displays show an Illegal readcut after clock has been reset at initial 
power turn -on, disconnect power and troubleshoot the display board and displays for shorts or 
opens. Voltages shown are for a 12 -volt system, engine running. 

Before applying voltage to the clock. set 

both the DARK \D)USI potentiometer (R9) 
and the BIAS potentiometer (RIO) for 
minimum resistance (full counterclockwise). 
Set RIO for minimum resistance at initial 
turn -on to prevent the flow of excessive 
display current that could destroy the 

.displays. 
Connect both the batten supply lead and 

the accessory supply lead to the positive side 
of the automotive voltage supply (see Fig. 12) 

with the engine running and the alternator 
delivering rated voltage to the electrical 
system. Insert a 0-500-mA meter between the 

display power Digi-Klip located at the 

extreme right on the main hoard and the 
display power edge connector located at the 
extreme right on the display hoard. 

Connect the Vol) supply lead to the nega- 
tive side of the automotive voltage supply. 
During the calibration, a cigarette lighter 
power plug may he used to interface the 

is 50 I-Iz. The accuracy of the adjustment may 
he checked by counting the number of 
flashes that occur within one minute as 

observed with a watch. 
This method of adjusting the frequency of 

the oscillator is more accurate than that 
which can he obtained by using a digital 
counter with a resolution of I Hz. and is. at 
least. equivalent to the accuracy that can he 

obtained with a counter with a resolution of 
0.1 Hz. 

Although there are two points of adjust- 
ment that cause LEDI to flash at 60 flashes - 
per -minute. C4 should he adjusted counter- 
clockwise through settings that cause LEDI 
to flash at 36 flashes -per -minute. 60 flashes - 
per -minute. 180 flashes -per -minute and set to 
the point at which it stops flashing at 180 

rashes -per -minute. Whichever setting is 

used. C4 should he varied so that LEDI 
flashes at 180 flashes -per -minute just before 

continued on page 86 



Amplitier/Speaker _---- 
Interlace a new 
concept 
Until now, matching the performance of an amplifier to 
a speaker has been a hit or miss affair. A new speaker 
system handles this problem in a unique way 

LEN FELDMAN 
CONTRIBUTING HI -Fl EDITOR 

TIIE STRINGENT RULES REGARDING AUDIO 
amplifier power ratings imposed nearly 
two years ago by the Federal Trade 
Commission has done much to standar- 
dize the way that hi -ti amplifier and 
receiver manufacturers advertise the 
power capabilities of their products. 
This standardization makes it easier to 
compare power specifications of differ- 
ent competing products. As most 
readers are aware. the law requires that 
amplifiers be rated on the basis of their 
ability to deliver continuous sinewave 
power into a specified resistive load. 
The amplifier does this over a specified 
hand of audio frequencies at some spec- 
ified value of total harmonic distor- 
tion. 

That's all well and good as far as 
amplifiers are concerned. but in some 
ways it has made the problem of inter- 
facing amplifiers with loudspeakers 
even more difficult than before. For one 
thing, we do not normally listen to 
continuous sinewaves and the complex 
waveforms produced by program 
sources may he handled quite differ- 
ently by an amplifier compared to the 
way that it handles continuous sinewave 
signals. 

Generally, amplifiers can deliver 
greater short-term power when fed with 
transient, musical signals than it can 
when dealing with continuous sinewave 
signals. Also, since music encompasses a 
wide dynamic -range of signal ampli- 
tudes, it is quite possible to listen to a 
system at what seems like reasonable 
loudness levels only to have sudden 
peaks (that may be greater in amplitude 
by as much as 10 dB, 20 dB or even 
more) drive that amplifier well into 

clipping and audible distortion. 
Conversely, a 50 watt -per -channel 

stereo amplifier, connected to a speaker 
system that is nominally rated to handle 
50 watts, may well he driven to beyond 
its power handling capability by tran- 
sient signal peaks. These transient 
peaks, though instantaneously well in 
excess of 50 watts, are nor causing 
amplifier clipping because they are of 
such short duration. However. such 
power levels fed to the speaker, even 
intermittently, have been known to 
damage speakers or at least to drive 
their cones into non-linear operating 
regions with attendant distortion pro- 
duced this time from the speakers them- 
selves. 

Finally, the so-called nominal power 
handling rating of the speaker may he 
based upon the capabilities of the more 
rugged woofer and not on the lower 
power -handling capacity of the mid- 
range or high -frequency drivers in the 
system. Inordinately high levels of high - 
frequency energy fed to such speaker 
systems (either because of super -audible 
amplifier oscillation, non -typical fre- 
quency distribution of musical energy 
commonly encountered with some 
forms of electronic music or from 
amplifier -generated harmonics due to 
inadvertent amplifier clipping) have 
been known to "blow" many an expen- 
sive mid -range driver or tweeter while 
the woofer remains intact. 

A New Speaker System 
A new speaker system. developed by 

British Industries Company, includes 
many innovative design features that 
are intended to alert the user of these 

FIG. 1-FORMULA-7 MONITOR SERIES speak- 
er system from British Industries Company. 

dangers and even to protect against 
their consequences. The B.I.C. Venturi 
Formula -7 Monitor Series speaker. 
shown in Fig. I. is one of two new 
speakers that the company describes as 
a "speaker systems that think". It is our 
purpose here not to evaluate the sound 
reproducing qualities of the Formula 7 
(preferences in speaker sound remain. 
as always, largely subjective). but rather 
to discuss the electronic and indicator 
circuits that have been incorporated in 
this unusual system. 

The upper section of the speaker 
system contains a control and indicator 
panel that is shown in Fig. 2. On the 
front panel to the left of the speaker 
system is an LED indicator light and 
just above it, on the sloped section of 
the front panel. is an AMPLIFIER CLIPPING 
control. A special test record is supplied 
with the Formula 7. It contains a contin- 
uous signal made up of repeating bursts 
of 300 Hz, three cycles of which repeats 
every 100 milliseconds. as shown in Fig. 
3. Thus. the duty cycle of this signal is 
10%. not unlike the duty cycle of the 
peak signals in typical music. 

In actual use. the listener plays this 
record through his amplifier and the 
Formula 7. increasing the volume 
setting until a distinct change is heard in 
the character of the pulse -like sound. 
This point corresponds to amplifier clip- 
ping (assuming the amplifier is the 
limiting factor of the combination). The 
user then rotates the AMPLIFIER CLIPPING 
control until the indicator light just 
flashes. Once the setting is made. the 
LED will light whenever the amplifier is 
driven to clipping levels by other 
musical program sources. The nice thing 
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FIG. 2-CONTROL-PANEL of the Formula -7 speaker system. 
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FIG. 3-TEST RECORD supplied with Formula -7 
provides three cycles of 300 -Hz signal every 
100 milliseconds. 
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about this indicator is that it does not 
require that the user know or care what 
the dynamic (or music) power capability 
of the amplifier in question is in relation 
to its steady-state or continuous -power 
rating. since this is really of academic 
interest and not necessarily directly 
related to when the amplifier will begin 
to clip under actual listening condi- 
tions. 

The clipping indicator feature, as well 
as two other major indicating and 
protecting features. will best he under- 
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FIG. 4-INTERFACE AND CROSSOVER circuitry of the Formula -7 speaker system. 
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stood by referring to the complete sche- 
matic diagram of the Formula 7. shown 
in Fg. 4. Audio signals delivered by the 
power amplifier to .11-I and .11-2 are fed 
to the usual speaker drivers and cross- 
over network components. with which 
we will deal shortly. In addition. the 
audio signal is rectified by diode 1)2 and 
applied to the positive input of IC3-a. 
The (rigger point of LEI)9 is determined 
by picking off a portion of the fixed 5 - 

volts DC from a built-in power supply 
via R23 and applying it to the negative 
input of IC3-a. Thus. the trigger point of 
LED9 can he adjusted by means of R23 
(the front panel AMPLIFIER CLIPPING 

control previously referred to) over a 
wide range corresponding to amplifier 
outputs up to around 125 watts -per - 
channel. 

Now. suppose the user owns an 
amplifier that exceeds the safe power - 
handling capability of the speaker 
system. In that case. auditioning of the 
test record might result in speaker 
distortion or damage well before the 
amplifier begins to clip. To prevent 
overdriving of the speakers in this 
manner, additional indicator and pro- 
tection devices have been incorpo- 
rated. 

Referring now to the portion of Fig. 4 
that shows the four drivers you will note 
that there are three circuit breakers 
(CBI. CB2 and CB3) wired in series 
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with each driver. Each circuit breaker is 
rated at an appropriate value from 2.0 
amperes for CHI to 0.6 amperes for 
CB3. When the current exceeds the 
circuit -breaker rating, the appropriate 
circuit breaker opens and an indicator 
light wired across that circuit -breaker 
flashes in accordance to the signal 
current that then flows through it. 

The three circuit breakers are located 
on the sloped portion of the front panel 
and are manually resettable. Dividing 
up this indicating system instead of 
having a single circuit -breaker permits 
the user to determine which driver 
elements of the unit are being over- 
driven and even warns of trouble in the 
event of super -audible high -frequency 
oscillation that, while inaudible, might 
easily destroy the high frequency driver 
elements. 

One other aspect of the Formula 7 is 
worth mentioning before we leave the 
speaker -driver section of the schematic. 
Thermistor R37 is the key component in 
what B.I.C. calls its "dynamic tonal 
compensation" system. When front - 
panel mounted potentiometer R38 
(which varies the signal level fed to 
midrange and tweeter) is rotated fully 
counterclockwise, switch S2 is thrown to 
the position shown in Fig. 4. The value 
of thermistor R37 varies in accordance 
with the average current flowing 
through it. R37 is chosen so that when 
loud levels are reproduced, its resis- 
tance is very low (due to the heating 
effect of the thermistor) while at lower 
listening leve s, its resistance increases 
and reduces the mid- and upper -mid 
frequency sound levels. This amounts to 
the same thing as boosting (relatively) 
the bass response and is designed to 
compensate for the well known Flet- 
cher -Munson loudness effect in human 
hearing. This effect is often com- 
pensated for by the so-called loudness 
controls on amplifiers and receivers. 
The advantage in this approach is that 
the resultant response can be directly 
related to actual sound -pressure levels 
and not to arbitrary settings of a master 
volume control that cannot take into 
account such variables as program 
source signal levels, speaker efficiency 
or amplifier gain. 

SPL Indication 
The audio signal from the amplifier is 

rectified and filtered by capacitor C3 
and diode DI. (See Fig. 4.) This varying 
DC voltage is applied to the negative 
inputs of' eleven comparator circuits 
(four in ICI, four in IC2 and the three 
remaining in IC3). The positive inputs 
of these comparators are supplied with 
progressively lower and lower DC 
voltages that are determined by the 
string of series resistors R4 through R 18. 
Thus, when the lowest -level signals are 
applied. LED12 will light, while increa- 
singly stronger input signals will trigger 

LEDII, LEDIO and so forth up to 
LEDI which flashes when the greatest 
audio signal levels are applied to the 
system. 

The row of LED's on the front panel 
are calibrated in approximately 4 -dB 
increments all the way fróm 75 -dB SPL 
(Sound Pressure Level) to 117 -dB SPL. 
A chart inscribed right on the system's 
front panel (see Fig. 5) permits the user 
to translate the LED indications into 
actual sound pressure levels. measured 
at specific distances on -axis from the 
speaker system. Alternatively, the user 
can read the average sound pressure 
level atained in listening rooms varying 
in cubic volume from 1000 cubic feet (a 
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several others inscribed over the various 
LED's below the chart. Observing the 
flashing lights while listening to music 
for extended periods may appeal to 
some hi-fi fans while others may wish to 
just listen and not look. having estab- 
lished desired levels. For this reason, the 
Formula 7 has a switch (SW2 in the 
schematic diagram) that permits you to 
turn off the sound pressure level indica- 
tors at will. 

Much of what R.I.C. has built into the 
Formula 7 is fairly simple in terms of 
circuit complexity, and the information 
it provides could he obtained if you 
owned a good SPL meter and an 
accurate audio power meter. But few 
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FIG. 5-GRAPH ON FRONT -PANEL enables user to translate power readings Into actual sound 
pressure levels. 

room having floor dimensions of around 
10 X 12 feet) to 6000 cubic feet 
(approximately 24 X 32 feet). 

The idea of using LED indicators to 
show audio power levels is. of course, 
not new and is currently being used on a 

variety of higher -powered high-priced 
audio amplifiers available in the hi -ti 
market. The unique thing about incor- 
porating such indicators on the speaker 
system itself is that, for the first time, the 
indicator readings are directly trans- 
latable to actual sound pressure levels 
and not just to wattage levels delivered 
by an audio amplifier into a fixed resis- 
tive load. The manufacturer (in this case 
B.I.C.). having control of the efficiency 
of the speaker system and being able to 
measure actual sound output (in dB 
SPL) for a given signal voltage input to 
the loudspeaker system, was able to 
prepare the chart shown in Fig. 5 so that 
users can relate the information sup- 
plied directly into perceived loudness 
levels. 

From a practical point of view, the 
system enables the user to balance 
stereo channels in terms of actual audi- 
bility and also permits listeners to judge 
how loud various programs they listen 
to really are, as compared with familiar 
reference levels such as symphony 
orchestra, dance band, discotheque and 

serious audio enthusiasts want to 
become audio technicians as well. The 
incorporation of these features in this 
speaker, as well as in a lower -priced 
Formula 5 system announced by the 
company (that one lacks the SPL indica- 
tors but has the amplifier clipping indi- 
cator as well as the speaker protection 
indicators and dynamic tonal com- 
pensation feature) will. at least, provide 
a certain amount of peace of mind to 
users who tend to push their systems to 
the limit. R -E 

Higher hi-fi recording group goes 
back to direct -on -disc 

A Canadian record company, Nimbus 9 
Productions Ltd., has abandoned the 
tape-recording stage of disc production. 
The new direct -on -disc albums, bearing 
the Umbrella trademark, will be sold in the 
United States by Audio-Technica, the 
phono cartridge firm. 

According to Jon Kelly, general manag- 
er of Audio-Technica, bypassing the tape 
recording stage eliminates problems of 
distortion, limited dynamic range, and of 
course, tape noise. Because engineers 
mix and record the studio performances 
direct onto a master disc, Kelly points out: 
"Musicians and engineers must display a 
high degree of professionalism. There is 
no room for error. 

Records were expected to be available 
early this winter at $12.95 retail. 
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7 Equalizer 
LEN FELDMAN 

CONTRIBUTING HI -Fl EDITOR 

LAST MONTH WE EXAMINED A RELATIVELY INEX- 
pensive five -band add-on graphic equalizer 
supplied in kit -form by Heath. The add-on 
type of graphic equalizer lends itself particu- 
larly well to application in hi-fi systems that 
have already been assembled and which may 
contain an all -in -one receiver, or an inte- 
grated amplifier. or even a separate pream- 
plifier and basic power amplifier. The audio 
enthusiast who chooses to use completely 
separate components may find it a bit 
cumbersome to add yet a fourth major 
component such as an equalizer to what is 

already a growing number of individual 
components. After all, one's shelf or cabinet 
is only so large. Accordingly, Soundcraftsm- 
en decided that it would be a good idea to 
combine one of their better graphic equalizer 
circuits with a highly flexible and well 
designed preamplifier/control unit, and that 
is just what their PE2217 adds up to. The 
front panel, shown in Fig. I, looks very much 
like the front panel of that company's model 
RP2212 equalizer that sells for around 
$370.00 alone. So, if you are in the market for 
a preamp and a graphic equalizer you might 
say that the preamp section of the PE2217 
only adds around $160.00 or so above the 
cost of a 10 -band graphic equalizer. Viewed 
from that point, that's quite a bargain, espe- 
cially when you consider what the preamp 
section of the PE2217 can do all by itself. 

Preamp related controls are located along 
the bottom of the front panel and include a 
POWER on/off pushbutton with an indicator 
light just above it, a master VOLUME control. a 

BALANCE control, two stereo HEADPHONE 
jacks (one disables the line outputs at the rear 
when a plug is inserted, the other does not) 
and a TAPE 2 input and output jack pair that 
provides front -panel connection of a second 
tape deck and are wired in parallel with 
similarly labeled phono-tip jacks at the rear. 
The rightmost bank of pushbuttons take care 

of program source selection. Six more push- 
buttons at the center handle the Tape I and 
Tape 2 monitor circuits, as well as the 
dubbing options from Tape I to Tape 2 or 
vice versa. The two remaining buttons in this 
bank permit instant comparison of equalized 
or unequalized sound and also enable you to 
apply pre -equalized signals to your tape deck 
inputs-a very handy feature for adventurous 
recordists, and one generally not found on 
preamps or even on separate equalizers. 

The upper section of the panel resembles 
the front of the previously referred to RP2212 
equalizer. Two identically calibrated groups 
of ten slide controls handle octave -by -octave 
response adjustments for left and right stereo 
channels. Between these banks of slide 
controls are two additional gain controls, 
flanked by upper and lower LED indicator 
lights for each channel. These controls are 
active only when the equalization circuits are 
selected and are used to re-establish identical 
overall sound levels with those of the 
unequalized signals, when comparisons are to 
be made. This is necessary because even if a 
few of the slide controls are in the "boost" 
region, overall apparent reproduced levels 
will be louder than would be the case if all 
sliders were set to their mid -positions, where 
the response of the system is flat. The indi- 
cator lights flash when program material is 

channeled through the equalizer, and equal 
flashing of upper and lower lights indicates 
correct setting of the gain adjust controls. 

MANUFACTURER'S SPECIFICATIONS: 
Frequency Response: High Level Inputs: 5 Hz to 100 kHz, ± 0.25 dB; Phono Inputs: 
RIAA ±0.5 dB. Harmonic Distortion: 0.05% at 1 volt. Signal -to -Noise: High Level 
Inputs: 100 dB; Phono Inputs: 84 dB (ref. 10 -mV input); Equalizer Section: 90 dB 
below 1 volt Overall Maximum Gain: High Level Inputs: 21 dB; Phono Inputs: 63 dB. 
Phono Overload Level: 105 mV. Output Impedance: 600 ohms. Octave Control 
Range: ± 12 dB minimum. Octave Centers: 30 Hz, 60 Hz, 120 Hz, 240 Hz, 480 Hz, 960 
Hz, 1920 Hz, 3840 Hz, 7680 Hz, 15,360 Hz. Dimensions: (In supplied wood cabinet): 
20 wide by 71/4 high by 111/4 inches deep. Panel Dimensions: 5'/4 high by 18 inches 
wide. Also available for rack -mounting, less cabinet at same price. Suggested Retail 
Price: $529.50 (cabinet or rack panel mount). 

FOR MANUFACTURER'S LITERATURE, 
CIRCLE 85 ON FREE INFORMATION CARD 

The rear panel of the PE2217 is shown in 
Fig. 2. The twin pairs of low-level phono 
inputs at the left are isolated from the high 
level inputs and tape output at center, a 
layout detail that permits the most direct and 
shortest wiring from these inputs to the criti- 
cal, low-level phono preamp section visible at 
the rear right of the chassis in Fig. 3. A 
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chassis ground terminal is located near the 
phono input jacks, and, at the extreme right 
of the rear panel, there are six convenience 
AC outlets (four switched, two unswitched) 
for connection of other components. A line 
fuseholder is located at the lower right, adja- 
cent to the power cord. 

Circuit layout 
In examining the layout and construction 

of the PE22I7 (Fig. 3), we noted that two 
identical circuit boards are used for the two 
channels of equalization. LC filters, using 
discrete inductances, are employed for each 
octave filter circuit and, if like us, you can 
only count six "cans" on each board, rest 
assured that there are four more per board, 
resting securely on the surface of the PC 
boards since they are the ones that handle the 
lower octaves and are therefore too large in 
size for standard encapsulation. The power 
supply at the left -rear is in its own fully 
shielded compartment, as is the phono 
preamp section at the right rear. Separate 
power -supply voltages are provided for the 
preamplifier circuits and the equalizer 
circuits in this design. All switches (Obscured 
by the equalizer boards) have gold plated 
contacts for lowest possible resistance, and 
the PC boards themselves are of military - 
grade G -I0 glass -epoxy construction. In 
examining the circuit boards closely, we 
noted the use of several low -noise carbon - 
film resistors in critical low-level circuits. 

An idea of the flexibility of this combina- 
tion unit can be gained by examining the 



signal flow. The master VOLUME control is 

located just ahead of the line amplifier so 

that best signal-to-noise ratios are main- 
tained. The equalizer section contains those 

level -matching gain controls that were men- 

tioned earlier and insure against possible 
overload or distortion within the equalizer 
section itself. The position of the equalizer 
section and the switching arrangement per- 
mits the user to equalize both the signals at 

the tape -output jacks and at the line -output 
jacks. and either of these outputs can he fed 

with an unequalized signal while the other 
delivers an equalized signal. Tape dubbing 
can be accomplished even while listening to 

another program source such as phono or 
tuner. 

Laboratory measurements 
Our measurements of the PE2217 neces- 

sarily consisted of two separate groups. First, 
we checked the action of the equalizer 
controls themselves. We did this by 
"plotting" the response obtained at the 

maximum boost and maximum -cut position 
of each of the ten octave -controls of a single 
channel and storing the combined results on 
the storage -scope of our spectrum analyzer. 
The spectrum analyzer had been swept from 
20 Hz to 20 kllz for each of the twenty-one 
(including flat response) response curves. The 
results are shown in the photo of Fig. 4. 

Maximum boost range to maximum -cut of 
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each control measured approxima ely 28 dB, 
or ± 14 dB from the mid -position of each 
slide control. Peaks are quite evenly spaced 
which, in this logarithmically plotted sweep 
means that they were exactly an octave apart. 
as claimed. 

To check the interaction of adjacent 
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controls. we set up an arbitrary response 

curve that might typically he required in a 

less -than -perfect component/acoustic situa- 
tion. The ten control -knobs were set as shown 
in the close-up photo of Fig. 5 and a response 
curve was plotted for these settings. The 
response obtained is shown in Fig. 6. It 

corresponds quite closely with the settings of 
the ten knobs, with the exception of the 
region of the eighth -octave control that had 

called for a slight rise in frequency and was 

TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Soundcraftsmen Model: PE2217 

PREAMPLIFIER PERFORMANCE MEASUREMENTS 

INPUT AND OUTPUT R -E R -E 

REFERENCE LEVELS Measurement Evaluation 

High level input levels (V) 1.0 

Low (phono) input levels (mV) 10.0 

DISTORTION MEASUREMENTS 
THD at reference input level (%) 0.04 Very good 
Input clipping level (V) 3.5 Excellent 
Output clipping level (V) 5.0 Good 

PHONO PREAMPLIFIER MEASUREMENTS 
Frequency respose (RIAA ± _ dB) 0.2 Excellent 
Maximum input before overload (mV) 100 Good 
Hum/noise referred to full output (dB) (10 mV input) 84 Very Good 

HIGH-LEVEL INPUT MEASUREMENTS 
Frequency response (Hz -kHz, ± _ dB) 10-50, 0.5 Excellent 
Hum/noise referred to full output (dB) 98 Excellent 
Residual hum/noise (min. volume) (dB) 98 Very good 

TONAL COMPENSATION MEASUREMENTS 
Action of bass and treble controls Not applicable 
Action of secondary tone controls See Fig. 5 Excellent 
Action of low frequency filter(s) Not applicable 
Action of high frequency filter(s) Not applicable 

COMPONENT MATCHING MEASUREMENTS 
Input sensitivity, phono 1/phono 2 (mV) 1.1/1.1 
Input sensitivity, auxiliary input(s) (mV) 100 

Input sensitivity, tape input(s) (mV) 100 

Output level, headphone jack(s) (V or mW) 1.0V (Hi Z only) 

EVALUATION OF CONTROLS, 
CONSTRUCTION AND DESIGN 
Adequacy of program source and monitor switching Superb 
Adequacy of input facilities Very good 
Arrangement of controls (panel layout) Excellent 
Action of controls and switches Fair (see text) 
Design and construction Excellent 
Ease of servicing Good 

OVERALL PREAMPLIFIER PERFORMANCE RATING Very good 

offset by the dip position of the ninth -octave 
adjacent control and the flat setting of the 
adjacent seventh -octave slider. The likeli- 
hood of ever needing such a narrow peak in 
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the response of a real system is very slim. 
Measurements related strictly to pream- 

plifier performance of the PE2217 are listed 
in Table I and generally ranged from good to 

excellent. The sole exception was the action 
of the slide controls themselves, and our 
criticism of these will he found in our 
summary comments following our overall 
product analysis in Table II. 

Use and listening tests 
In general, the PE2217 handles well. 

Program -selection pushbuttons and the six 
centrally located pushbuttons that handle the 
tape functions and equalization selection are 
all interlocked within each grouping to 
prevent accidental pushing of two buttons at 

once. The preamplifier's output was at all 
times adequate for driving even the most 
insensitive (low gain) of basic power ampli- 
fiers. 

We found that it is extremely important to 
he guided by those flashing gain -adjust test 

lights when the equalizer is "in -circuit", for 
to ignore their warning is to invite higher 
levels of overload and distortion. While it is 

possible to disable the indicator lights at the 
push of a button (the presumption being that 
you will tire of watching them flash after 
proper levels have been set up) we would 
suggest that they he allowed to do their job at 

all times, or at least when you switch from 
one program source to another. 

While much of the flexibility of the 
PE2217 is related to tape recording activities, 
we feel that even the audio enthusiasts who 
does not own a tape deck but wants to own a 

good preamp and an effective graphic equal- 
izer will find that Soundcraftsmen's PE2217 
merits consideration on both counts. 

Accessories 
Although. in theory, one setting of the 

equalizer controls should suffice for all times 
(as far as one's system and room acoustics are 
concerned), there are times when particular 
program sources may call for different 
settings of the twenty octave controls. After 
all, recording engineers apply "equalization" 
at the studio, too, and you may not always 
agree with their ideas of tonal balance. For 
this reason, and because some over -enthu- 
siastic visiting sound -buff friend may not be 

able to resist the temptation to try his or her 
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TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Soundcraftsmen Model: PE -2217 

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

S529.50 
High 
Good 
Excellent 
Excellent 
Good 

Comments: Combining the functions of a ten -band graphic equalizer and a preamplifier/control 
unit in a single chassis makes a lot of sense to us, particularly since the increased 
popularity of graphic equalization, or "room voicing", is primarily one that has 
arisen from audio enthusiasts who choose to assemble their systems from separate 
components. Octave -by -octave tone adjustment is, in our opinion, the minimum 
segmentation needed to do a precise compensating job and, while not as precise as 
third -octave equalization, it is more effective than what can be done with the lower - 
cost five -segment units that are available. Although Soundcraftsmen suggests that a 

good job of equalization of one's system can be done using their supplied test 
record and one's own ears, we found that a much better job can be done using a 

sound -level meter-even if it has to be one of the very inexpensive ones that are now 
available. The ear is too easily deceived, even when pink noise bands are used as 
the test signal. 

As for the preamplifier/control sections of the PE2217, they measured right up 
there with the best of the separate preamps around. Audible distortion is not likely to 
be a problem, unless generated by other components in your system, and the 
flexibility of the switching facilities (especially those related to tape recording, 
including the pre -equalization possibilities) make the unit a self-contained "patch 
panel" that will be appreciated by those who own a pair of tape decks and are 
constantly finding it necessary to plug and unplug cables to achieve required 
results. 

We wish that Soundcraftsmen had supplied detents, or click -stops for the flat 
settings of each octave control, and that the overload characteristics of the unit 
(when in the equalization mode) were not so critically dependent upon correct "zero 
gain" adjustment of those gain controls, but when care is taken, the preamp 
behaves like a good preamp should, and the equalizer does its expected job much 
as a separate one would. 

own preferred settings, Soundcraftsmen sup- 
plies six reference -charts that enable you to 

permanently record your preferred settings 
for different program sources and listening 
situations. The charts may be cut out, so that 
when you want to return to the settings called 
for on a given chart, you simply slip it under 
the ten octave -controls (spacing on the chart 
between controls is to scale) and position the 
levers until they intersect the upper edge of 
the cut-out chart. 

Another accessory supplied with the 
PE2217 is a special test recording that 
contains octave -band pink -noise signals that 
can be used to help you "voice" your entire 
system, including your listening room. 
Instructions are offered for both those who 
own no test equipment and for those who 
own a sound -level meter. In the ears -only 
method, a mid -band pink noise signal is 

reproduced over one channel, while indi- 
vidual octave -bands corresponding to the ten 
controls on the other channel are played for 
level comparison. As noted in our summary 
comments, we did not find this by -ear 
method to be particularly accurate and 
preferred using an inexpensive sound -level 
meter with which we were able to do a much 
better job in our listening room. R -E 

Bigston BSD-300 Cassette Deck 
WHEN FRONT -LOADING CASSETTE DECKS WERE 

first introduced for home high-fidelity sys- 
tems. they were fairly expensive gadgets 
selling for $300.00 or more if they included 
Dolby noise reduction circuitry. The public's 
acceptance of the front -loading cassette deck 
configuration has prompted a great number 
of manufacturers to produce lower -cost decks 
that offer the same advantages of 
"stackability" with other high-fidelity com- 
ponents. One of the lowest priced of these 
that we have had an opportunity to test and 
evaluate is the Bigston BSD-300. Bigston 
Corporation is perhaps not too well known 
here for its own products but. according to 
information we obtained from the company's 
U.S. headquarters. that company has been 
and continues to be a large supplier of 
"private label" or custom manufactured tape 
recording products for retail chains. 

As for the RSD-300 itself. the photo of Fig. 
I shows its front panel layout. Cassettes are 
inserted. tape forward. into the sloped 
compartment at the left. This compartment is 

illuminated for better visibility inside when 

tt+ 

' 
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FOR MANUFACTURER'S LITERATURE, 
CIRCLE 86 ON FREE INFORMATION CARD 

power is applied by means of the pushbutton 
switch at the lower left. A three -digit counter 
with the usual reset button is also located in 
the forward part of the cassette compartment. 
Seven identical metal toggle -levers just below 
the cassette compartment take care of the 

EJECT. RECORD. REWIND REVIEW. PLAY, FAST 

FORWARD'CUE. STOP and P -\USE transport 
functions. 

This is one of the few decks we know of 
that can be placed in the record mode by 

MANUFACTURER'S PUBLISHED SPECIFICATIONS: 
Frequency Response: Standard Tape: 30 Hz to 13,000 Hz; Cr02 Tape: 30 Hz to 
15,000 Hz. Wow -And -Flutter: 0.08% WRMS. S/N Ratio: Without Dolby: 48 dB; With 
Dolby: 56 dB. Output Level: Line: 0.58 volts; Phones: 0.3 mV/8 ohms. Power 
Consumption: Approx. 10 watts. Dimensions: 147/16 wide x 5'/2 high X 10"/16 - 
inches deep. Weight: 113/4 lbs. Suggested Retail Price: $169.95 

pressing the single RECORD button. Most 
others require simultaneous hold-down of 
both the RECORD and PLAY buttons. The 
dual -button arrangement is normally a 

precautionary measure to prevent acciden- 
tally erasing a precious recording and is a 

carry-over from the early days of cassette 
decks. We have often thought that the bother 
of having to carefully depress two buttons at 

once to get into the record mode more than 
offsets the safety feature and apparently 
Bigston thought so too. 

The REWIND'REVIEW and FAST FORWARD/ 

CUE levers serve a double purpose. Used 
alone, they perform the normal fast rewind 
or fast forward functions. Used when the 
PLAY button is depressed, they permit fast 
wind in either direction (so long as the button 
is held down manually) while some sound is 

heard through your system, thereby enabling 
rapid location of a specific point in a given 
cassette tape. The only other units we know 
of that have this capability (aside from low -fi 
portable dictating cassette decks) are those 

offered by Kenwood and sell for quite a bit 
more than this Bigston model. 

The right section of the panel is equipped 
with a pair of small VU level meters, cali- 
brated from -20 dB to +5 dB and with a 

Dolby level mark. A RECORD indicator lamp 
is located between the meters. Below, are 
three buttons that select tape bias, equaliza- 
tion and Dolby circuitry. The bias and EQ 
buttons work independently, thereby afford- 
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Only CREI offers you a choice 
of 18 home study programs 

in electronics with circuit design, 
plus special arrangements 

for engineering degrees 

Advanced Electronics 

Circuit design is perhaps the one qualifi- 
cation that distinguishes advanced 
technical personnel and engineers from 
the average electronics technician. 

If you can design electronic circuits, 
you can more readily understand the 
circuitry of all types of electronic equip- 
ment. Thus you can more easily handle 
the repair and maintenance of such 
equipment, as well as assist in the devel- 
opment of new electronic systems. 

The ability to design electronic cir- 
cuits to solve practical engineering prob- 
lems is one of the most valuable skills 
you can possess. Those with this ability 
are sought after and command posi- 
tions of far greater responsibility, pres- 
tige and pay than the average techni- 
cian. 

If you are going to have a worthwhile 
career in the field of electronics, the 
ability to design circuits is a skill you 
will want to acquire. 

Circuit design in 
all CREI programs 
CREI covers circuit design in its home 
study programs in electronics. This is 

one of the factors that makes CREI 
training different from most other home 
study schools. CREI programs, of 
course. are college level-the same level 
of training you will find in any college 
or university offering programs in elec- 
tronic engineering technology. 

CREI training, however, is designed 
for home study. The programs give you 
effective, step-by-step training to help 
you move up in your career in elec- 
tronics by using your spare time for 
technical self improvement. 

Unique Design Lab 
CREI gives you both theory and prac- 
tical experience in circuit design with its 

Electronic Design Laboratory Program. 
The professional equipment included in 
this program allows you to construct, 
test out and correct the circuits you de- 

sign until you have an effective circuit. 
This Lab Program helps you under- 

stand advanced electronics. It also gives 

you practical experience in many other 
important areas of electronics, as in 

prototype construction, breadboarding, 
test and measurement procedures, cir- 
cuit operation and behavior, characteris- 
tics 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 otters you special arrangements 
for earning engineering degrees at cer- 
tain colleges and universities as part of 
your home study training program. An 
important advantage in these arrange- 
ments 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 Program Choice 
CREI gives you a choice of specializa- 
tion in 14 areas of electronics. You can 
select exactly the area of electronics 
best for your career field. You can 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 de- 
scribing your opportunities in advanced 
electronics and the details of CREI 
home study programs. 

Qualifications 
You may be eligible to take a CREI 
college -level program in electronics if 
you are a high school graduate (or the 
true equivalent) and have previous 
training or experience in electronics. 
Program arrangements are available 
depending upon whether you have ex- 
tensive or minimum experience in 
electronics. 
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TABLE I 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Bigston 

CASSETTE TAPE DECK MEASUREMENTS 
R -E 

FREQUENCY RESPONSE MEASUREMENTS Measurements 
Frequency response, standard tape (Hz -kHz ±dB) 35-10, ±3 dB 
Frequency response, CRO2 tape (Hz -kHz ±dB) 32-8, ±3 dB 

DISTORTION MEASUREMENTS (RECORD/PLAY) 

Record level for 3% THD (1 kHz) (dB) 
Harmonic distortion @ -3 VU (1 kHz) (%) 
Harmonic distortion @ 0 VU (1 kHz) (%) 
Harmonic distortion @ + 3 VU (1 kHz) (%) 

SIGNAL-TO-NOISE RATIO MEASUREMENTS 

Standard tape, Dolby off (dB) 
Standard tape, Dolby on (dB) 
CRO2 tape, Dolby off (dB) 
CRO2 tape,' Dolby on (dB) 

MECHANICAL PERFORMANCE MEASUREMENTS 
Wow and flutter (%, WRMS) 
Fast wind and rewind time, C-60 (seconds) 

COMPONENT MATCHING CHARACTERISTICS 
Microphone input sensitivity (mV) 
Line input sensitivity (mV) 
Line output level (mV) 
Phone output level (mV) 

TRANSPORT MECHANISM EVALUATION 
Action of transport controls 
Absence of mechanical noise 
Tape head accessibility 
Construction and internal layout 
Evaluation of extra features, if any 

CONTROL EVALUATION 
Level indicator(s) 
Level control action 
Adequacy of controls 
Evaluation of extra controls 

OVERALL TAPE DECK PERFORMANCE RATING 

Standard/CRO2 
+8/+8 
1.0/0.85 
1.0/0.85 
1.3/1.0 

Model: BSD-300 

R -E 
Evaluation 

Poor 
Poor 

Excellent 
Excellent 
Very good 
Very good 

unweighted/weighted "A- 
56/60 Excellent 
64/67 Excellent 
61/65 Excellent 
68/72 Excellent 

0.06 (0.09 RMS) 
74 

0.17 
120 
500 

40 (8 -ohm load) 

Excellent 
Fair 

Very good 
Good 

Average 
Good 

Very good 

Fair 
Fair 
Fair 

Good 

Good 

1 

TABLE II 

RADIO -ELECTRONICS PRODUCT TEST REPORT 

Manufacturer: Bigston 

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

S169.95 
Low 
Good 
Excellent 
Fair 
Excellent 

Model: BSD-300 

Comments: If our overall evaluation of this low-cost deck seems particularly negative 
(considering its low price and the fact that it does Incorporate Dolby noise reduction 
at that price) it is because there is so much that is good about this unit that we were 
particularly disappointed at its very poor record/playback frequency response. If 

that response could be tweaked up to, say, 14 kHz or 15 kHz when used with top - 
grade tapes (and we have a feeling that it could be, very easily), the other 
parameters such as signal-to-noise, headroom, harmonic distortion and wow -and - 
flutter are all so superior to anything found in this price category that the unit would 
be a most outstanding buy. 

We suspect that in our sample, the cue/review feature was not operating properly 
for, instead of rewinding when this button was depressed (with play button 
depressed too), the tape simply came to a standstill. The fast forward cueing feature 
worked well, however, and is a handy added feature that permits one to reach a 

desired point in the tape without having to go through the stop mode. Record -level 
meters are rather on the small side and in our sample, there was a 1.5 dB 
discrepancy between left and right meters when input levels to both channels were 
identical and level controls were at maximum. The manner in which the front -loading 
cassette compartment is arranged makes for fool -proof insertion of cassettes and a 

ledge up front forestalls cassettes from popping out on to the floor when the eject 
button is pushed (a failing on some other front -loaders we have seen). In summary, 
then, the Bigston BSD-300 is in many ways equal to cassette decks costing much 
more-but that limited frequency response range prevents us from concluding with 
overall raves for this product. 

ing four possible combinations. (Figure I 

shows a prototype unit that has a single bias/ 
equalization button. The production model 
separates the two functions.) Both buttons 
are in their out position for standard low 
noise tape and both should he depressed for 
Cr02 (or equivalent) tapes. 

Large. dual concentric RECORD LEVEL 

controls are active in the record mode but do 
not affect the playback output level which is 

fixed. At the right are a pair of microphone 
input jacks (that accept standard 1/4 -inch 
diameter phone plugs) and a stereo head- 
phone jack for monitoring source signals or 
for listening to recorded tapes via phones. 
Inserting microphone plugs in the mic jacks 
deactivates the rear panel high-level line 
inputs, so mixing of mies and line inputs is 

not possible with this deck. Of course, one 
could use a mic in one channel and a line 
input in the other. In addition to the line -in 
jacks, the rear panel of the unit contains the 
required pair of line-out phono-tip jacks. 

Laboratory measurements 
Table I summarizes our laboratory test 

results. In all of our tests, we used TDK- 
Audua C-60 cassettes as our standard for 
low -noise, high output and TDK-SA C-60 
cassettes as an equivalent for the Cr02 tape 
settings. As many readers probably know. 
TDK-SA tape and the newer Maxell UD- 
XL-II. while basically ferric particle tapes, 

are designed so that they require the higher 
bias normally associated with the Cr02 tapes 
that some companies are phasing out of their 
product lines because of recent improve- 
ments in ferric tape formulations. 

Most of the results obtained were extreme- 
ly impressive, especially for a tape deck in 
this low price category. Our only disappoint- 
ment came when we measured frequency 
response using both grades of tape. The 
frequency response for the TDK-Audua 
sample is plotted in Fig. 2 and is seen to 
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extend only from 35 Ilz to 10 kHz ±3 dB at 

the nominal -20 dB record level used in one 
of our tests. The frequency response for 
record playback of the TDK-SA tape was 

even poorer. as can be seen in Fig. 3. 

Normally. we would have expected the 
response to he somewhat better for this tape. 
as it has in fact been on almost all other 

continued on page 84 



Analog Voltmeters 
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Part ii. The analog voltmeter is alive and well. 
Here's a rundown of the different types currently 

available-their features, specifications and applications 

LAST MONTH, IN PART I OF THIS ARTICLE, 

we discussed the different types of analog 
voltmeters that are currently available. 

This month we will cover the various 
features of these voltmeters and the mean- 
ing of their specifications. 

The ammeter circuit 
The most common form of ammeter on 

TVM's is the simple shunt. The TVM 
offers the advantage of high gain and 
low insertion loss. Since the VTVM has 
an insertion loss of 1 to 1.5 volt for a 

shunt, ammeters are not normally in- 
cluded in VTVM's. When shunt am- 
meters are used, the DC and AC am- 
meters are very similar. The change from 
AC to DC consist of selecting the correct 
shunt to be placed across the voltmeter. 

Even though the shunt insertion loss can 
be kept low with a meter having sensitive 
ranges (0.1 volt, for example), the shunt 
resistance becomes large for the sensitive 
current ranges. For example, a meter with 
0.1 volt sensitivity has 10,000 ohms in - 

'Manager Design Engineering, Heath Co., 
Benton Harbor, MI. 

CHARLES GILMORE* 

sertion resistance for the l0-pA full-scale 
range. On the same meter, the 1 -ampere 
range has a 0.1 -ohm shunt. Due to other 
series resistances, the 1 -ampere range 
might have an insertion resistance of 0.2 
ohms or more. 

The TVM ammeters appear in two 
other, less frequently used forms. First, 
the scheme shown in Fig. 9-a. In this cir- 
cuit, an operational amplifier is used as 

a current -to -voltage converter. The un- 
known current is introduced to the sum- 
ming junction of the operational amplifier. 
This current is nulled by an equal ampli- 
tude but opposite polarity current devel- 
oped by the output voltage of the opera- 
tional amplifier across the feedback 
resistor. As this current is flowing through 
the feedback resistor, the voltage drop 
across the resistor is directly proportional 
to the resistance and the unknown cur- 
rent. The output voltage of the operational 
amplifier (the voltage across the resistor) 
is then measured with the TVM voltmeter. 
Since there is no voltage drop at the input 
to the null amplifier, this technique offers 
the advantage of essentially zero input im- 
pedance. 

Figure 9-b shows schematically the 

technique developed and patented by 
Weston for current measurement in their 
model 670 TVM. This TVM features in - 
circuit current measurements. Measuring 
the current does not require opening the 
circuit, a considerable inconvenience with 
other ammeters. The circuit relies on the 
inherent resistance in the circuit conduc- 
tors. The voltage drop across the circuit 
conductors is reduced to zero by a current 
equal in amplitude and opposite in polarity 
to the unknown one. This "bucking cur- 
rent" is maintained at exactly the correct 
value by the null amplifier. 

This technique requires a special pair 
of two -terminal probes and is especially 
useful for measuring currents in printed 
circuit board foils. Both these latter tech- 
niques are applicable only where the cur- 
rents being measured are low enough so 

the measuring circuit can produce an 
equal and opposite current, and where 
DC currents are being measured. 

The TVM ohmmeter circuit 
The simple and most frequently used 

ohmmeter circuit for TVM's is identical 
to the series -resistance type of the VTVM. 
The newer and more elegant TVMs fea- 



ture a dual -range ohmmeter circuit which 
has a choice of two open -circuit voltages. 
A low -voltage range is provided so semi- 
conductor junctions (both germanium and 
silicon) are not forward -biased. The maxi- 
mum open circuit voltage of such ohm- 
meters is about 0.085. The high -voltage 
range of these ohmmeters is usually 1.5 
volts and can easily forward -bias a semi- 
conductor junction. 

These two circuits are constructed in 
two different ways. First and simplest, the 
low voltage is obtained by reducing the 
1.5 -volt ohmmeter battery to the low volt- 
age by a voltage divider circuit. This effec- 
tively yields a low -voltage source with 
a 10 -ohm series impedance. Alternatively, 
the test signal is derived by applying a 
constant current source to a resistor as 
shown in Fig. 10. In this circuit, the con- 
stant current source is applied to the basic 
range resistor (say 10 ohms). The value 
of the current flowing through this resistor 
determines the maximum open circuit 
voltage of the ohmmeter. If the 10 -ohm 
resistance is shunted with an unknown 
resistance, the voltage drop across the 
resistor is determined by the parallel value 
of the two resistors. A two -range constant - 
current source is uséd for high/low mea- 
surements. The constant -current technique 
permits simple control of the maximum 
open circuit output voltage of the ohm- 
meter. 

The AC voltmeter 
A specialized form of electronic analog 

vo tmeter amplifies and measures only AC 
voltages. The AC voltmeter finds special 
application in laboratory work. It is also 
part of the standard test equipment used 
in audio service work. The AC voltmeter 
is characterized by high sensitivity (com- 
pared to the ordinary VTVM or TVM), 
a voltage -only function, extended fre- 
quency response, alternate calibration in 
dB (usually dBm) and of course AC -only 
response. 

The major difference between the AC 
voltmeter and the other types discussed 
lies in the amplifier. As DC voltages are 
not being measured, they need not be 
amplified. This allows an amplifier design 
with considerably more gain but without 
the worries of DC drift which accom- 
panies a high gain DC amplifier. 

The input attenuator of the AC volt- 
meter is similar to the attenuator described 
for that AC portion of the TVM. On AC 
voltmeters with extended frequency re- 
sponse, the input attenuator is often di- 
vided into two portions. The first portion 
is a compensated attenuator providing 
decade attenuation. Finer attenuation fol- 
lows an input buffer stage. This is a lower - 
impedance attenuator and does not need 
compensation. A specialized form of AC 
voltmeter offer linear response to log- 
arithmically changing signals. That is, the 
voltmeter is calibrated linearly in dB and 
logarithmically in voltage. Such a meter 
has an additional logarithmic converter 
placed between the rectifier and the meter 
circuit. Low -noise amplifier design is re- 
quired for the amplifiers used for the AC 
voltmeter. 

VTVM AC and DC voltage ranges 
The voltage ranges of the VTVM are 

most common in 1.5-5-I5 sequence. This 

UNKNOWN 
CURRENT 

UNKNOWN 
CURRENT PRINTED FOIL 

FIG. 9-TWO SPECIAL CIRCUITS for measuring current. Operat'ona' amplifier used as current - 
to -voltage converter i4 shown in a. Ranges are selected by the reedback resistor. The patented 
Weston circuit that sets up a bucking current equal to the unknown one and then measures 
the bucking current is shown in b. 

1052 

a b c 

FIG. 10-TWO TYPES OF TEST SIGNAL generators for TVM ohmmeters. Battery and voltage 
divider combination is shown in a; equivalent circuit is shown in b. Constant -current generator 
is shown In c. 

is a modification of the 1-3-10 sequence 
and is chosen because the steps represent 
10 dB voltage changes. This is convenient 
when working with AC signals, and most 
VTVM's have a LIB scale for this purpose. 
The 0 dB level is 0.774 volts (I mW on 
600 ohms). Figure 11 shows a typical 
VTVM scale. Occasionally VTVM's are 
found with a 1-3-10 sequence. 

Normally the most sensitive range of the 
VTVM is 1.5 volts. The 1.5 -volt AC range 
may require special calibration to correct 
for the nonlinearities of the rectifier when 
operated at this low input level. The 1.5- 
5-15 sequence also permits the user to 
make all measurements in the upper two- 
thirds of the scale, where the meter is 
most accurate. 

The full scale of 150 volts AC is also 
handy in countries where a nominal t 15 
to 120 VAC power -line voltage is used, as 
measurements of the line voltage are made 
in the upper third of the meter scale. 
Needless to say, this advantage disappears 
when the common line voltage is 200 to 
240 VAC. VTVM's have an upper voltage 
limit of 1,000 to 3,000. 

Input impedance 
Input impedance for the VTVM is gen- 

erally specified separately for the AC and 
DC modes. The general purpose VTVM 
has an I 1-megohm input impedance. Al- 
though the I I-megohm input is the most 
common, other input impedances are 
used. There is little or no significant dif- 
ference between the VTVM with II meg- 
ohms and the VTVM with 13-megohms 
input impedance. There is, however, a 
significant advantage with the VTVM that 
offers an input impedance in the hundreds 
of megohms. Such a high input impedance 
costs money! 

If the VTVM is to be used with a high - 
voltage multiplier probe, then its input 

impedance, with probes disconnected, 
must be some standard value. The accu- 
racy of the input impedance is of no con- 
sequence unless a multipler probe is being 
used. Often the accuracy of input impe- 
dance is not specified, or a simple note 
stating the attenuator is composed of I% 
tolerance resistors is given. Remember, a 
VTVM which has 11 megohms input im- 
pedance with one megohm in the probe 
must be calibrated for that series impe- 
dance. The direct input to the VTVM 
without the probe finds the calibration at 
these points sensitive by an extra 10%. 

The VTVM AC mode input impedance 
is one megohm, except on the expensive 
VTVM's, which use the same attenuator 
for the AC and DC modes. The AC input 
specifications also include the value of 
shunt capacitance across the input ter- 
minals. This figure does not include the 
probe capacitance, and therefore is sim- 
ply an indication of the lowest capaci- 
tance achievable with special care. 

Accuracy 
The accuracy specifications of both the 

AC and the DC modes of the VTVM are 
given as a percentage of full scale. This is 
a good reason to keep the measurements 
as close to full scale as possible. Accu- 
racies of ±1% to ±3% are common for 
the DC ranges and ±2% to ±5% are 
common for the AC ranges. The lowest 
AC range may have a separate error spe- 
cification due to the nonlinearity of the 
rectifier at low forward voltages. Accuracy 
of course depends to a great extent on 
the price paid for the VTVM. Accuracy 
also diminishes with time and environmen- 
tal conditions such as temperature and 
humidity. 

Accuracy specifications of the ohms 
function are given in one of two ways. 
On the lower -cost VTVM's, the ohmmeter 
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accuracy is indicated by noting the accu- 
racy of the resistors used in the measure- 
ment circuits. This indicates an error 
about the center scale value of the ohm- 
meter. The error at other pouts must be 
calculated. The lowest ohmmeter range 
does not have the indicated accuracy, due 
to variations in the battery internal resis- 
tance. Accuracy also depends on the pre- 
ciseness of the ohmmeter scale calibra- 
tion. 

The alternate mode of accuracy specifi- 
cation notes the accuracy as a percentage 
of the mid -scale reading. VTVMs with 
such a specification have different specifi- 
cation values for the first range and other 
ranges of the ohmmeter. A 2 to 5% accu- 
racy figure is common. 

Frequency response 
Although the accuracy of the AC mode 

of the VTVM is given as a percentage of 
full scale, this specification must be fur- 
ther qualified by a frequency range. The 
most common method of specifying fre- 
quency response is to indicate the fre- 
quency range over which the response 
will not vary more than ±I dB when 
referred to a low -impedance 60 l Iz source. 
The common frequency range for the low- 
cost VTVM ís 25 Hz to I MHz. Higher 
upper frequency limits can be had for 
additional cost. The Hewlett Packard 410B 
has a 20 Hz to 700 MHz specification, for 
example, and costs $275. 

Ohmmeter ranges 
As noted earlier, ohmmeters conven- 

tionally used in the VTVM are specified 
with a center -scale value, usually 10 

ohms. The ohmmeter is ranged in decade 
steps from this point up, R x I megohm 
being the upper limit. This gives usable 
measurements in the vicinity of 100 meg- 
ohms. 

Probes 
The VTVM is normally supplied with 

some form of probe. In many cases these 
probes are either attached to the VTVM 
or have connectors or characteristics of 
such a special nature they must he used 
only with the original model of VTVM. As 
noted before, the DC probe often has an 
internal 1-megohm resistance at the tip. 
If one probe is used for all modes of the 
VTVM, the probe is switched at the tip. 

Alternatively, separate leads may be sup- 
plied for the DC and AC/onMs functions. 
There is always a separate lead for the 
common or return path. Some specialized 
VTVM's offer an additional probe for ex- 
tended high -frequency operation. The 
mechanical ease and flexibility of the 
probe are important to consider when pur- 
chasing the VTVM. 

Controls 
The VTVM has two front -panel con- 

trols in addition to those for selecting 
range and function. These are the zero 
control and the ohmmeter adjustment. The 
zero control balances the meter electri- 
cally when the test leads are shorted to- 
gether. This control can also move the 
meter from left zero to center zero, per- 
mitting readings of a signal that passes 
through zero volts. This feature is partic- 
ularly handy for null detection. 

The ohmmeter adjustment sets the full- 
scale sensitivity of the voltmeter when 
used in the ohmmeter function. This fea- 
ture is necessitated by the variations in the 
battery used for the ohmmeter voltage 
source. 

The function switch selects AC, +DC, 
-DC, and ohms. The ± selection of the 
DC mode is useful as it eliminates the need 
to reverse the test leads. Often reversing 
the test leads is not practical as it is with 
the conventional VOM, as the common 
test lead may be connected to earth 
ground. If the common lead is not con- 
nected direct to earth ground, the impe- 
dance to ground (especially the capacitive 
component) may be quite low. Either situ- 
ation will cause considerable disturbance 
to the circuit under test if the voltage 
source in the circiut is connected to the 
common lead. 

The TVM-voltage ranges 
The typical scales for a VTVM are 

shown in Fig.. 11. Decibel, peak -to -peak, 
and zero -center scales are given for special 
applications. Often meter scales are color - 
coded for ease of interpretation. 

Three different range sequences are 
commonly used for the TVM. The 1-3- 
10 seems the most common at present. 
These meters start at 0.1, 0.3 or 1 volt and 
extend to 1,000 or 3,000 volts. A few 
TVMs use the 1.5-5-15 sequence, and 
cover approximately the same voltage 

range. When a very low cost TVM is de- 

signed, the scales may run in a 1-10-100 
sequence. Such units start with a 1 -volt 
range and go to 1,000 volts. The 1-3-10 
sequence is the most practical when work- 
ing with voltages found in solid-state cir- 
cuits. 

Accuracies 
Accuracy for the TVM, like accuracy 

for the VTVM, is given as a percentage 
of full scale, and is given separately for the 
AC and DC voltage modes. DC accuracies 
are in the ±2% to ±3% area. The accu- 
racy of the DC voltmeter is further limited 
by environmental factors and possibly the 
position of the meter. 

The AC accuracy lies in the ±2% to 
±5% of full scale area, with accuracy 
being very proportional to price. Accu- 
racy is either specified at a particular fre- 
quency or specified over a limited band of 
frequencies. 

Ohmmeter accuracy is much the same 
as the VTVM ohmmeter accuracy. That 
is to say, it has a specification indicating 
a percentage of the mid -scale figure. Ac- 
curacies are in the area of 5% for TVM 
ohmmeters. An alternate method of ohm- 
meter specification indicates the accuracy 
in degrees of arc of meter swing. This 
method of ohmmeter specification is one 
of the most descriptive. An ohmmeter 
specification of ±3 degrees of arc is com- 
mon, on a meter with 100 degrees of 
swing. Further limitations are given for 
very low values of resistance. 

Frequency response 
The frequency response of the AC volt- 

meter portion of the TVM may be given in 
a number of ways. The specification may 
be identical to the AC specification of the 
VTVM, with AC accuracy specified at a 

particular frequency (and usually with a 

low driving impedance) and a frequency 
response characteristic of plus/minus a 
number of dB given for a range of fre- 
quencies. 

Response limits of ±l dB or ±2 dB are 
common for TVM specifications; ±I dB 
is approximately ±10% error. The specif- 
ication may be given as error due to the 
influence of frequency (for example 
±5%, 40 Hz to 10 kHz), or the frequency 
response may be given graphically. The 
graph plots dB error vs. log frequency. 

When limited specifications, such as 

those in a distributors catalog, are given, 
the actual numerical values of the fre- 
quency response may be omitted. In this 
case, the meter may have only a frequency 
range specified, or perhaps a simple error 
specification on the AC ranges. In the 
latter case, this error figure should not be 
taken as the error figure including fre- 
quency response, but more as an idea of 
the error at some fixed frequency such as 
60 Hz. Note that the frequency response 
of theTVM is much more limited than the 
response we have come to expect from the 
VTVM. Where the VTVM is specified to 
one or two megahertz, the upper limit of 
all but a few of the TVMs is 10 to 100 
kHz. When buying the TVM, pay close 
attention to this tipper specification of fre- 
quency response if you need accurate mea- 
surements at the upper end of the audio 
spectrum. A meter that stops at 10 kHz 
may not suffice. continued next month 
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Screen controls 

Obscure reactions 

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 by service 
technicians on their letterheads indi- 
vidually, by mail, and the more inter- 
esting ones rill 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. 2(0 Park Avenue 
South, New York. NY 10003 

R -E's Service Clinic 

COLOR IV SETS ARE FILL OF JOLLY LITTLE 
surprises for us. Some of them are really 
obscure and some of them are so 
obvious that we overlook them. We rely 
heavily on symptoms and reactions for 
our diagnoses. The picture -tube section 
of the set has some really good ones. 
Here's one of the most popular (??) 
(This column was prompted by a surpri- 
singly large amount of letters on just 
these symptoms and reactions!) 

In the stock tube circuit. the picture - 
tube cathode voltages are determined by 
the plate voltage and current of the 
video -output tube. If we pull this tube, 
or if the tube is dead. no plate current 
can flow. Without a load the plate 
voltage promptly rises to the supply 
level, which is usually about +400 volts. 
(See Fig. l.) Since this point is directly 
connected to the picture -tube cathodes, 
their voltage goes more positive also. 

VIDEO 
OUTPUT 
TUBE 

FIG 1 

+400v 

PICTURE TUBE 

+1200V 

Since the picture -tube grids have 
presumably been unchanged. the cath- 
ode voltage going tip makes the grids far 
more negative. Normal ballpark DC 
voltages are: +300 volts for the 
cathodes and +200 volts for the grids. 
This results in a net bias of -100 volts. If 
the cathode voltage increases to +400, 
we now have a bias of -200 volts. The 
raster promptly blacks out because the 
picture tube is completely cut off. 

Or does it? What if we pull the video - 
output tube or it goes dead and we still 
have a raster? This is a reverse reaction 
to what we ought to see: it gives us a 
very useful clue. If the raster doesn't go 

out, this is telling us that the picture 
tube is not cut off, and it ought to be. 
Something has changed the cutoff 
voltage. (llave you got it yet? What 
affects the cutoff voltages of the picture 
tube?) 

The answer in almost all cases is a 

simple one. One other voltage has a 

great effect on the cutoff point of the 
picture tube, and this is the screen grit! 
voltages. If these are set too high. you 
will still see a raster. One more good 
clue here: you will not see any video 
though you may have sound. If the 
screen voltages are raised to their 
maximum level. somewhere around 
900-1.000 volts, the cutoff point of the 
tube will he raised to the point where 
even the -200 -volt bias won't kill the 
raster. 

Why? Very simple. Someone has 
turned all three of the screen controls 
wide open! This first happened to me a 
long time ago. The set came in with the 
symptoms just described-zero plate 
current in the video -output tube, no 
video and a raster. The no -current 
problem turned out to he a contrast 
control that was wide open. Since this 
control is the cathode resistor of the 
video -output stage, this stopped things 
dead. Further checking (and some little 
elapsed time!) showed that all three 
screen controls had been turned full 
open. 

This can happen when a novice tech- 
nician can't think of anything else, so he 
turns the screen controls full on. It can 
also happen if a child gets behind the set 
and turns the pretty little red, blue and 
green controls. (Age anywhere between 
about 10 and 60 or so.) So: when you 
get this kind of reaction, don't go 
looking for complicated things yet. 
Check the setting of the screen controls. 
Fix the problem in the video stage, run 
a grey -scale setup adjustment and 
you're hack in business. 

My own pet method of setting these 
controls is to turn each one till I just see 
a line. Then back up till it has just gone 
out. This gives you a little better equali- 
zation of the three screens. In the sets 
that do not have a SERVICE switch, you 
can use the same method. Turn the 
brightness to about 25% on and bring 
each screen control tip till you can 
barely see a raster. then back it off till it 



disappears. This gives the same results. 
From here on. setup is the same as 
before. If dark areas of the picture show 
color, back off the screen control for 
that color. If the lighter areas (whites) 
show color. adjust the drive controls 
until these are a good white. 

Other reactions 
Excessively high screen -voltages can 

cause other problems that are not so 
obvious. Among these are retrace lines 
that won't go away as they should with 
brightness and contrast properly set up. 
In some cases, excess blooming can he 
caused by a high screen voltage. Before 
going through a lot of other and more 
difficult tests. run a grey -scale setup 
adjustment and see if this won't solve 
the problem. This can save a lot of 
time. 

This can work the other way. of 
course. If none of the screen controls 
will give you a line or raster on setup 
and yet you get a dim raster with the 
SERVICE switch in the NORMAL position. 
check to see if the screen -grid voltages 
are up to normal. Read these on the 
sliders of the screen controls or on the 
picture -tube socket. In the stock circuit. 
all three controls will have the boosted - 
boost (B+ +) of 1.000 1.200 volts on 
one end and B+ of about +400 volts 
on the other. If the B++ rectifier that 
is almost always (or always. I'm pretty 
sure) a solid-state diode is down a little. 
this will reduce the B+ + voltage and 
the screens won't be able to reach the 
correct voltage. Quick -check: see if B+ 
and the raw boost are normal. The boost 
should be about +850 volts. If these are 
OK but B++ is low. try a new diode 
unit. This is practically a dry circuit- 
there is hardly any measurable current 
flow aside from the bleeder current 
through the high -resistance screen con- 
trols and these go back to B+. Large 
resistors can he used. If you find one of 
these that is too hot. look out for 
leakage somewhere! 

Another cute one is the bypass capa- 
citors that are usually connected from 
the sliders of the screen controls back to 
the low end. If one of these is leaky or 
shorted. you won't he able to get that 
screen up to normal voltage. This is one 
possible cause for the "two colors make 
lines on setup but the other one won't" 
symptom. 

Ballpark figures for a typical 21 -25 - 
inch picture tube will be +300 volts on 
the cathodes, +200 volts on the control 
grids and about +700 volts on the 
screens. You will find sets with the same 
tubes using lower DC voltages! So, 
check the schematic before you start 
tearing things up! 

It's always a good idea to check the 
bias voltages on the picture tube when 
you run into unusual reactions involving 
low high -voltage. dim raster and similar 

symptoms. The typical maximum beam - 
current for the picture tube runs some- 
where around 1.3-1.4 mA. So. it doesn't 
take too much of an upset in bias to 
overload the high -voltage supply and 
cause problems. R -E 

reader 
questions 

SCHEMATIC FOR COLOR BAR 
I've a problem of horizontal Instability 

in an Amphenol model 860 color -bar 
generator. I've checked everything I can 
with no results. I don't have a schematic. 
Do you?-P.C., New York, NY. 

Sorry to say that I don't. If any of the 
readers has a schematic of this instru- 
ment, it would he appreciated by Peter 
Campione, 32 Jones St.. New York. NY 
10014. (Also by Jack Darr, Service 
Editor. for his files!) 

DEAD HORIZONTAL OSCILLATOR 
No high -voltage, no bias on horizontal 

output! This is a Wards GCI-17241A. I 
know the horizontal oscillator isn't run- 
ning! I've changed the sinewave coil and 
the horizontal oscillator coil. No go. Help, 
help! Customer mad also!-L.H., Detroit, 
Ml. 

Don't get mad at it; it's just a 

machine! Go hack over all of the things 
you've tried and recheck. Also, check 
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for signal on the DC voltage supply. A 
feedback loop here, due to an open 
filter, can upset the oscillator. 
(Feedback: "Better glad than mad! I 

had replaced C521. Turned out that the 
one I replaced it with had died on the 

shelf! Thanks for the help." Note: C52 I 

was not an electrolytic. as I assumed at 
first. It was the 390-pF coupling capa- 
citor in the horizontal oscillator circuit! 
These can go had. too.) 

HORIZONTAL OSCILLATOR 
SUPPLY? 

I can't see where the plate voltage 
comes from, for the horizontal oscillator, 
in circuits like a Motorola TS -921. It is fed 

from the boost; there isn't any boost until 
the oscillator starts, is there? So, this is a 

chicken -and -the -egg question to me. 

Which comes first and how does it get 
there?-M.M., Madras, OR. 

This causes a lot of confusion among 
technicians (including me, for far too 
long). The secret lies in the fact that 
there is DC voltage on the boost line, 
even though the horizontal oscillator 
and output are not running. 

This voltage conies "through" the 

damper tube. Its plate is tied to B+. As 

soon as this tube warms up and starts to 
conduct current, DC appears on the 
flyback, and also on the plate of the 
horizontal oscillator. This voltage must 

be present at normal value on the 

damper cathode or nothing can work. It 
will he high enough to start the oscil- 
lator and let the output tube conduct. 

COLOR PROBLEMS 
Thís Philco-Ford 20KT4OB chassis has 

had repeated loss of color problems for 
quite a while. It seems to be in the 3.58 - 

MHz oscillator IC. The DC voltages on 

pins 1 and 7 are high. The supply voltage 
is a little high, too. 23 volts instead of 
20.0. What do you think?-D.N., Baton 
Rouge, LA. 

I think two things right at the 
moment. One. I think this IC is shorted 
or damaged internally. The DC voltages 
on pins I and 7 come "from inside the 
IC". Whenever any of these are quite a 

hit oft, as they are here, this indicates 
internal problems. Second. I think the 
supply -voltage situation should he 

checked. This voltage should be brought 
down to the rated 20.0 volts. Over - 
voltage operation could be the cause of 
the repeated failures in this circuit. 

(Feedback: reader says "Bingo!" That 
did it.) 

ROLL AND DIM-OUT 
The raster shrinks, then the picture 

starts rolling, then it gets dimmer and 
goes dark; this is in an RCA CTC-53. At 
the shop, I had to raise the AC line 

voltage by 10 volts to make it show up. 

What could be affecting all of these 
things at once?-J.M., Evanston, IL. 

There is one thing that could affect 
the vertical size. the sync and the bright- 
ness all at once in this chassis. This is the 

boost voltage. It affects the picture -tube 
screen. and also feeds the input half of 
the vertical oscillator. So. if the boost is 

dropping. this is the kind of symptom 
you would see. (Just for luck. check the 
3I LZ6 horizontal output tube. We have 
found some of these with gas or grid 
emission. etc.) 

TRANSISTORS OVERHEATING 
While testing an RCA Stereo, a YVD- 

994, on my bench speakers (4 -ohm), I 

noticed that the output transistors got 
very hot. The emitter -collector voltage 
across the transistors would drop to less 
than 0.5 volt at high volume. What is 

causing this?-S.R., Macogdoches, TX. 

This overheating at full volume under 
these conditions is normal. The speaker 
rating on this model is 8 ohms. If you try 
to run the amplifier into a 4 -ohm load. it 
will try to develop the same amount of 
power. This means that the collector 
current will be double the normal 
amount. You're 'bottoming" the power 
transistors. Output-transformerless 
(OTL) stages in class B or AB. which 
these are, draw much more current with 
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a high signal level than they do at rest or 
no -signal. 

You can always use a greater load 
impedance. but don't go below rated 
load or short the outputs. This can 
damage the output transistors. 

REPLACEMENT TRANSISTOR 
TRICK 

I'd like to know what transistors will 
replace these: A634 and C1096. That's all 
the markings; they were in a little orphan 
stereo.-C. W., Graham, WA. 

There's a little trick you can use with 
some of these import transistors when 
seeking replacements in Substitution 
Guides. If you look under "A634" and 
get zlich. try adding "2S". Looking 
under 2SA634. you'll come out with 
something like a Sylvania ECG -I87. 
These seem to he complementary - 
symmetry. so the other one would be an 
ECG -I86. In RCA, SK-3083/SK-3054. 

HORIZONTAL OUTPUT TUBE 
GLOWS RED 

The horizontal output tube in this G -E 
G1 chassis glows red, and the fuse blows. 
I can get high voltage by driving the plate 
lead to the flyback with an Analyst. 
Doesn't this clear the flyback and other 
circuits?-J. M., Nashville, TN. 

Yes! From the symptoms, you've lost 
the grid drive to the horizontal output 

tube. Check to see if you get the normal 
-60 volts on the 21 LG6 grid. If not. 
check the horizontal oscillator. We have 
had some troubles with intermittent - 
starting oscillators. Try replacing the 
capacitors across the oscillator coil. Use 
exact replacements. 

(Feedback: .0033- and .0068-µF capa- 
citors replaced and she plays pretty! 
Thanks.) 

NO COLOR 
Here's one for you: An Admiral 2K2084 

with no color. All color circuits seemed to 
check out OK. Color very pale at maxi- 
mum -on color control: some slight bar- 
ber -pole effect. Finally checked the tint 
control and found It open. When the slider 
hit the bad spot, it bridged it and the color 
came back. New control fixed the whole 
thing. Have you ever run into this one?- 
L.S., Brunswick, OH. 

Not exactly, but I'm glad to get the 
data for future use. 

REPEATED DAMPER BLOWING 
This Magnavox 7940 chassis has a bad 

habit; It blows the damper tubes at 
assorted intervals. This is getting monot- 
onous. What can I do! l noticed that the 
last tube that blew had a small blob on 
the end of the cathode ribbon. Does this 
tell us anything?- W.M., Phoenix, AZ. 

Yes, indeed! The blob on the end of 

the cathode ribbon means that this was 
blown out by a sudden heavy pulse of 
current. This is NOT likely to come 
from something inside the damper tube 
itself. Look for something that would 
indicate an arcover: maybe in the 6JE6 
tube, boost, or anywhere in the high - 
voltage circuitry. Try tapping things. 

(Feedback: It worked! I put a '/4 - 

ampere fuse in the damper plate and 
then started tapping things. At first I got 
nothing, then after the set had warmed 
up a little more. I tapped the 6JE6! 
There was a flash inside it, and the fuse 
blew. It's been working ever since with a 
new 6JE6! Thanks.) 

BULLSEYE! 
You told me to look for an intermittent 

connection around the horizontal oscil- 
lator circuit, when I asked about reasons 
for the damper tube In this set turning red 
hot Bullseyel The oscillator coil had a 

very Intermittent connection due to a 

crack In the PC board. The customer told 
me why. He and a friend had the set out 
on the floor, trying to test tubes, and his 4 

yeer old son dropped a pop bottle In it! 
What next?-P. T., Chicago, IL. 

What next? Goodness only knows! 

SERIES -HEATER BREAKDOWN 
A Magnavox T931 keeps blowing 

12AT7 tubes! This shuts down the whole 
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thing since it's a series string. I replace it 
and the thing works for a while, then pow; 
same 12AT7 out. I found a couple of bad 
capacitors, but this didn't help.-G.B., 
Seattle, WA. 

This used to be quite a common 
problem in series -heater string sets. The 
most likely cause is a heater -cathode 
short in the next tube in the circuit! This 
will put a much higher AC voltage 
across the tubes remaining between this 
point and the input. In this circuit, it 
would be VI, the 4E1-17 1st IF tube. 

(Feedback: Right on! That was it.) 

VERTICAL RETRACE 
I can't get rid of the vertical retrace 

lines on this Magnavox T908 black -and - 
white set. The blanking -gate Zener diode 
had been broken and replaced by some- 
one else. It connects from the collector of 
the vertical output to the + 420 -volt 
boost. All of the DC voltages seem to be a 

little low, too. The picture tube heater is 

only 5.1 volts instead of 6.3. Is this signil- 
Icant?-G.R., Pine Bush, NY. 

You seem to have two problems! The 
low voltage isn't significant: probably 
due to low line -voltage since even the 
AC voltage to the picture tube heater is 

down. Not too had anyway. 
The other one is. The vertical blank- 

ing gate Zener does NOT connect from 
the vertical output collector to the 
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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 
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International Crystals 
are available from 
70 KHz to 160 MHz. 

Write for information. 
ICM 
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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+420 -volt boost! I'll admit that if you 
do not examine the schematic very 
closely, it LOOKS as if it does! The 
anode of this Zener goes to the vertical 
output collector, and the cathode goes to 
the emitter of the video output, through 
a I5K resistor. Change it; probably 
blown up. 

NO SOUND FROM AMP WITH 
GUITAR 

My son is trying to use an electric 
guitar he just got on my stereo amplifier. 
However, we get no sound from the Auxil- 
iary or Tape Inputs. The guitar is OK; we 

checked It on a guitar amplifier. Why 
can't we get sound from the stereo?- 
E.P., Philadelphia, PA. 

For a ballpark guess. the guitar 
pickup doesn't have quite enough 
output to drive the stereo amplifier 
input. The voltage output of these is 

very low. You can probably get better 
results by adding a small preamp stage. 
Your stereo amplifier has plenty of 
power output, but may not have enough 
voltage gain in the early stages. Phono 
pickups and tape decks usually have a 

fairly high signal output, and these will 
drive it. 

RASTER WITH DEAD DAMPER 
TUBE? 

Here's one for you, Swami! In an old 
G -E, the raster was about hall width and 
folded over very badly in the middle. 
Looking around, I found the damper tube 
completely dead! New damper tube fixed 
it. Here's the question: How can this 
happen?-L.C., Mena, AR. 

That's a good question and I wish you 
hadn't asked. The only thing I can think 
of is that the damper tube had a dead 
heater, but also had a very good plate - 
to -cathode short! This would be neces- 
sary so that you could at least get B+ 
voltage on to the horizontal -output 
tube. The loss of any "damping" action 
would cause the severe foldover. and the 
loss of boost would reduce the width. (If 
you want the truth, I have never seen 
this one at all, but I'll believe any- 
thing.) 

LOSS OF HIGH CHANNELS 
I've a peculiar condition in an Admiral 

tuner. We get Channels 2, 4, 5 and 6 on 
the low band, and 7 and 11 on the high 
band. Low -band stations are pretty good, 
but the high -band stations are weak; in 
fact, It won't even get Channel 11. I tried a 
new 4GS7 mixer tube, but 1t didn't help. 
Tried a 5LJ8 which was given as a substi- 
tute, same thing. What Is?-R.M., Hous- 
ton, TX. 

The most likely thing for this is a load 
resistor on the oscillator plate which has 
gone away up in value. A previous 
mixer tube with a short can cause this. 
Take a resistance reading from the B+ 
terminal on the tuner to the oscillator 



plate pin on the tube socket: you can do 
this from the top. If this resistor is far 
higher than it should he. replace it. 
Hint; you can usually clip the leads and 
tack the new one in. This is much easier 
than trying to get the ends out of the 
switch lugs! 

WHAT'S THE CHASSIS NUMBER? 
I need a schematic on this Emerson. All 

of the labels and markings have disap- 
peared.-M.H. Maple Shade, NJ. 

Service Ed.: "Send me a tube layout 
and any part numbers you can find". 

M.H.: OK, here. Only part number I 

can find is 294-6631 on the yoke; also 
"70841". but I believe it's a patent 
number or something. 

Service Ed.: Nope: that's the part 
number for the deflection yoke! We're 
so lucky we stink. Emerson used this 
yoke in only one model. which is a 

Chassis 120837/839/840. etc.. etc.. in 
Sams Photofact Folder 838-2! Tube 
layout. etc.. all agrees with your 
sketch. 

BALLAST TUBE FOR OLD RADIO 
I've got an old radio I want to fix. Uses 

25L6-6SK7-6507-6J5-25Z6 and a BL42D. 
What the heck is a BL42D? It is an odd 
looking thing, all metal.-B.F., Chicago, 
IL. 

A BL42D is a "ballast tube"; it is just 

a heavy duty wirewound resistor 
mounted in a can on a tube base. The 
"42" in the type number stands for the 
voltage drop across it. Add up the 
heater voltages of the tubes. and 
subtract it from 110 (which was the line 
voltage used at that time) and you'll get 
42 volts. 

This comes out as something like 140 
ohms. Your heater current is 300 mA. 
Use at least a 10- or 20 -watt resistor. 140 
ohms is an oddball size so use 150 ohms. 
You can use a little more resistance 
since line voltages are higher now. 

INTERMITTENT VIDEO 
Thanks for your suggestions on my 

problems with a CTC-25 RCA. The 
video was intermittent: horizontal lines. 
flashes. complete picture fade and so on. 
You said "Check the ground points on 
the PC board." I looked at all of them 
and resoldered the ones that didn't look 
good. No help. So. I got out some solder 
lugs. nuts and bolts. and I grounded 
those points! 

That did it. The problems all went 
away and haven't come back! 

Persistence and perspiration all help. 
Thanks to Wes Terrv. Carlsbad. CA.) 

INTERMITTENT WIPEOUT OF 
6JE6'S 

This RCA CTC-38 chassis has a bad 

habit of wiping out the 6JE6 horizontal - 
output tube at odd intervals! Most of the 
time ít comes on and plays perfectly, but 
every so often It will blow the 6JE6 tube! 
I've been all over it and I can't find what's 
doing this. No smoke, no smell, no noth- 
ing.-A.S., Gardena, CA. 

This evidently is not an intermittent 
short. The most likely cause would he a 
horizontal oscillator stage that is inter- 
mittent. If the oscillator doesn't start, 
you will lose the 6JE6. Try tapping and 
bending the PC board around this stage: 
bad solder joints are a common cause. 

(Feedback: That was it! Bad solder 
joint on the coupling capacitor from 
horizontal oscillator to horizontal out- 
put stage!) 

CONVERT TV TO SCOPE? 
I've got a curve tracer and I need a 

scope to work with it. Can I convert a 
portable TV to do this?-J.M., Bristol, 
TN. 

There is a way of converting old TV's 
for scopes, but you'd probably be better 
off to use a regular type! The scope 
bandwidth has a good deal to do with 
the curve -tracer patterns! Look for a 
fairly good "previously -owned" scope. 
and this might do very well. Check a 
few known good transistors and you'll 
get an idea of what the patterns should 
look like. 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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Z ' The f Organ Corp., Dept. RE -159 

43 West 61st Street, New York, N.Y. 10023 
CC I 
I- g Please send me Schober Organ Catalog. 

s C Enclosed please find $1.00 for 12 -inch L.P. 
record of Schober Organ music. 
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NAME 

ADDRESS 

Don't Get Caught With Your 
MODULES DOWN MIJOULES 

O` 

Increase Your Profits By Utilizing 
Our Module Rebuilding Program 

Co#.4lde z tIce,e 6eatit/A64 / 
Original Parts. We use ONLY original parts. 

Brands we rebuild include Magnavox, 
Admiral, GE, Montgomery Ward, Quasar, 
RCA, Zenith and others. 
Quality. Only professionally trained tech- 
nicians will handle your modules. All modules 
are tested, temperature cycled, retested and 
airtested. 
Protective Packaging. Rebuilt modules are 
returned to you in polyethelene skin packag- 
ing for protection during shipping and storage. 
Fast Service. Quick, reliable service is our 
tradition. 

One Year Warranty. One year limited 
warranty on workmanship and parts. 

PTS ELECTRONICS, INC. 
P.O. Box 272 Bloomington, IN 47401 812.824.9331 

OR, check the white pages for the location of the PTS branch nearest you. 
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You can build a better 
organ than you can buy! 
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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 tun 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.) 

STATE ZIP 
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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 
O I am a veteran or serviceman 

on active duty. B B 3 

MT/ 
formerly 

MOTOROLA TRAINING 
INSTITUTE 

College Hill, Summerdale, Pennsylvania 17093 
ri 
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R -E TESTS BIGSTON 
continued from page 74 

cassette decks on which we have used it as a 

reference tape. 
Judging from the very low distortion 

figures obtained with both varieties of tape. 
we suspect that the people at Bigston have set 

their bias too high for both standard and 
Cr02 tapes. A recording level of +8 dB was 

reached before 3% total harmonic distortion 
was recorded during playback measurements 
and, while we certainly are in favor of good 
"headroom" in a cassette deck, we suspect 
that backing off on the bias a bit would 
improve frequency response. Even if the bias 
reduction resulted in a reduced 3% THD 
point for this deck to a record level of say +4 
or +5 dB, we would have had much higher 
praise for the deck. All of which goes to 

prove once more how inter -related the three 
important tape specifications of THD. fre- 
quency response and signal-to-noise level 
are. If the settings of bias on this deck are 
typical of all production units of this model 
(and they well may not he). we would urge 
Bigston's engineers to reconsider those 
settings at once. 

Use and listening tests 
Transport action and control functions 

were amazingly smooth for a deck priced this 
low and after a few moments of use we were 
thoroughly familiar with the control layout. 
Not mentioned earlier is another innovative 
feature not found on decks in this class. If 
both the REWIND REVIEW and PLAY button are 
depressed simultaneously. a given tape being 
played will come to its end and then the PLAY 

button will automatically spring up (thanks 
to the automatic end -of -play stop feature). at 
which time the REWIND button takes over and 
automatically rewinds the tape at high speed 
to its starting point. With so many fine 
features going for it. we were distressed at the 
absence of highs during playback of sample 
musical material that we recorded. Our 
product analysis and summary will he found 
in Table II. R -E 

COLOR TV '77 
continued from page 57 

pulses on the diode cathodes hack -bias their 
junctions, allowing their anodes as well as the 
base and emitter of the corresponding tran- 
sistor to rise. 

Transistors Q41 and Q42 act as peak detec- 
tors, since they are emitter followers with 
high current capability in one direction. 
Emitter -connected capacitors C42 and C4I 
are the detector storage elements. 

Capacitor C42 charges to a voltage 
dependent on the amplitude of the chroma 

MY. MAtelt 

THE GENERAL ELECTRIC 25 -Inch In-lIne color 
picture tube. 



signal during the 35 -microsecond black refer- 
ence interval. Capacitor C41 charges during 
the I5 -microsecond chroma reference pulse. 
One of the four op -amps in IC60. an 
LM3900. is connected differentially to the 
two detector outputs. The output of the 
amplifier is filtered by R48. C48 and R49. 
and is proportional to the error between the 
two detected signals. 

Selecting the VIR feature with the front - 
panel control substitutes the filtered output 
of the op -amp for the DC voltage on the 
slider of the manual tint control. Variations 
between the chroma tint and vi hat the VIR 
signal says it should he is automatically 
corrected in closed -loop fashion. 

GTE Sylvania 
The 1977 Sylvania color line includes the 

carryover GT-Marie II E40 chassis in 21- and 
25 -inch models. the varactor-tuned E41 and 
E42 19- and 25 -inch sets. and the E20 and 
E21 17- and 19 -inch models. Continuation of 
the countdown vertical synchronization sys- 
tem remains unique to the GT-Matic 
receivers. 

Seven IC's are used in the high -end GT- 
Matic II's. They feature an electronically 
regulated power -supply. low H+ short pro- 
tection and horizontal shutdown circuits. 
Three circuit modules plug into the chassis. 
The II module contains the power supply 
minus the transformer. the video IF and 
detector. the tuner WC. and the sound IF. 
audio detector and power amplifier. 

The video chroma module contains the 
chroma processor. the 3.58-M Hz CW regen- 
erator and control. video processing and 
blanking. and the color drive circuits. 
Vertical and horizontal drive and sweep 
systems, the pincushion circuitry and the 
Boost H+ power -supply are all on the deflec- 
tion module. The remaining heavy parts. 
including the power transformer and filter. 
horizontal transformer, and tripler. and heat 
sinking for the B+ regulator and horizontal 
output transistor. mount on the main chas- 
sis. 

All IC's and transistors plug in for ser- 
viceability. The receiver is loaded with safety 
features for protection against X-ray radia- 
tion and fire. Contributing to fire protection 
are the power -supply short circuit sensing 
circuits. the horizontal shutdown system. 1. I. 

rated self -extinguishing wire. and a mylar 
insulated and epoxy encapsulated high - 
voltage transformer. X-ray protection compo- 
nents are the horizontal shutdown device. the 
high -voltage tripler and the strontium -90 
softened CRT glass. 

The varactor E41 and E42 receivers use 

upgraded Ell and E12 chassis. Single -knob 
control of the varactor tuners make VHF. 
t I -IF. and remote control tuning equal. 
Mechanical memory tuning centers around a 

21 -pot turret tuner that uses a regulated 33 - 

volt Zener supply as the reference supply. 
Handswitching applies power only to the 
VHF or UI-IF tuner at any time. The slider 
on the potentiometers feed a PNP-NPN dual 
emitter-follosser circuit that buffers the tuner 
from the pots. The voltages of the two oppo- 
sitely poled base -to -emitter junctions tend to 
cancel. 

These sets use a constant voltage ferro - 
resonant transformer for supply regulation. 

A special retrace capacitor design prevents 
an increase in high voltage due to opens or 
shorts in the capacitor. Normally either 
failure would shorten the flyback time and 

increase the 2nd anode voltage. Figure 5 

shows the four -legged arrangement. Each of 
the two capacitor foils act as jumpers 
connecting the horizontal output transistor to 

0402 
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FIG. 5-SAFETY RETRACE CAPACITOR acts as 
fuse in Sylvania E41, E42 chassis. 

the output transformer and to ground. If any 
connection opens. the output transistor is 

disconnected and the circuit is disabled. 
Shorts in the capacitor divert the current 
around the output transistor which shuts 
everything down. 

The regulated supph in the E20 and E2I 
chassis uses a current sensing resistor to turn 
on a current limiter transistor when currents 
exceed 1.5 A. An SCR shuts off the drive 
pulses to the horizontal driver and holds the 
horizontal output transistor off. 

Due to differences in the chromaticity 
coordinates of today's picture tubes and the 
NTSC chromaticity specifications. color er- 
rors result in straight inverse NTSC decod- 
ing. Decoding in the E20 and E2 I have been 
modified to minimize these errors. R -E 
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Here's your chance to get start- 
ed in solderless breadboarding 
and save in the process. Buy 
our SK -10 sock- 
et above for 
$17.75 and we'll 
also give you 
our SK -20 sock- 
et as a bonus. 
Not only that, 
but if the SK -10 
doesn't live up 
to your expec- 
tations, return 
it for a full re- 
fund and keep the SK -20 for 
your trouble. 
E&L sockets are the finest made 
in the industry and have a 
life of over 10,000 insertions. 
Integrated circuits and dis- 

.-f 1 

crete components insert di- 
rectly without adapters. And 
all interconnections are made 

with 20 to 26 
gage solid con- 
ductor wire. 
Get started 
now. E&L sol- 
derless bread- 
boarding sock- 
ets are avail- 
able through 
local participat- 
ing computer 
stores. These 

stores also carry E&L.'s full line 
of breadboarding and micro- 
computer equipment as well as 
our line of BUGBOOKS®. Stop 
in today and start going sol- 
derless. 

E&L INSTRUMENTS, INC. 
61 First Street, Derby, Conn. 06418 
(203) 735-8774 Telex No. 96 3536 

Dealer inquiries invited. 
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 Empire's 
Blueprint For 

Better Listening 
No matter what system 

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

The advantages of 
Empire are threefold. 

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

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

Three, Empire uses 
4 poles, 4 coils, and 3 
magnets (more than any 
other cartridge) for better 
balance and hum rejection. 

The end result is great 
listening. Audition one for 
yourself or write for our 
free brochure,"How To 
Get The Most O'ut Of Your 
Records" After you com- 
pare our performance 
specifications we think 
you'll agree that, for the 
money, you can't do 
better thañ 
Empire. 

Already your system sounds better. 

Empire Scientific Corp. 
Garden City, New York 11530 
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CAR CLOCK 
continued from page 63 

reaching the setting that causes it to flash at 
60 flashes -per -minute. 

If C4 is adjusted to provide the 50 -Hz 
input to the clock up from 30 Hz. the oscil- 
lator may not begin oscillations at 100 kHz 
whenever power is initially applied to the 
clock. This is true even if a counter is used to 
adjust the frequency. 

Display current calibration 
During display -current calibration, the 

time should he set to 10:08 or 10:09 for 
optimum results. This can be accomplished 
by manipulating the FAST SET and SLOW SET 

switches. 
The BIAS potentiometer (RIO) and the 

DARK ADJUST potentiometer (R9) must he set 
to values that allow maximum safe current to 
flow through the display when maximum 
ambient light is striking its face. In addition, 
the display current must fall to a value that 
will yield the desired display intensity for 
night-time driving. Therefore. the display 
current must he monitored with an ammeter 
between the display power Digi-Klip located 
on the main hoard and the display power 
edge connector located on the display 
hoard. 

During LED display calibration. the nuts 
that hold the bezel to the display board 
should be loose enough to allow easy access 
to the photoresistor. However. during the 
incandescent display calibration. the bezel 
must he secure so that the chimney of the 
photoresistor is flush against the viewing 
screen: this will eliminate the problem of 
light reaching the photoresistor via the 
display itself. 

For this reason the calibration procedures 
for the two types of displays are different. 
Calibration for the LED display will be 

discussed first. 

LED display calibration 
With R9 and RIO set at minimum resist- 

ance. and the viewing screen in place. allow 
the maximum expected ambient light to 
strike the display and the photoresistor 
through the viewing screen. 

Increase the resistance of RIO until the 
display current. as read on the ammeter. is 

about 210-220 mA. The display should be 
visible, but not flashing to indicate a power 
failure. 

After a 5 -minute warm-up period. adjust 
RIO for a display current of 300-310 mA. 
Allow another 2 -minute warm-up period; 
adjust the potentiometer. if necessary. to 
keep the display current at or below 310 mA. 
Set the time to 10:08 or 10:09 and reset RIO 
to 300 310 mA, if necessary. 

Remove the viewing screen or bezel, and 
cover the photoresistor with black electrical 
tape. With the time set to 10:08 or 10:09. 
increase the resistance of R9 until the display 
current is about 20 mA. In bright light. the 
display will not seem visible. however. it will 
he about right for nighttime viewing. 

Remove the black tape from the photore- 
sistor. replace the viewing screen. and apply 
maximum expected ambient light to the 
display. Readjust R 10 for a display current of 
300-310 mA with the time set to 10:08. 

Repeat the dark adjustment and the light 
adjustment until the display current is about 
20 mA when the photoresistor is covered with 
black tape, and 300-310 mA with the black 

tape removed, the viewing screen in place, 
and maximum expected ambient light strik- 
ing the display. 

The 20-mA dark display current is an 
approximation only: the display should he 
adjusted for final desired intensity under 
actual conditions. During all display current 
adjustments, the time should he set to 10:08, 
if possible. After adjustments are completed, 
the display brightness should be sensitive to a 

hand passed in front of the photoresistor. If 
absolutely necessary. the maximum permis- 
sible display current is 315 mA. However, 
some allowance should be made for seasonal 
changes in the weather. With the display 
disabled, maximum current drawn by the 
clock will he about 15 mA: with displays 
enabled, about 325 mA. 

Incandescent display calibration 
With R9 and RIO set at minimum resis- 

tance. the viewing screen in place, and the 
chimney of the photoresistor flush against the 
viewing screen, allow the maximum expected 
ambient light to strike the display and the 
photoresistor through the viewing screen. 

Increase the resistance of RIO until the 
display current is about 200 mA. Allow a 2 - 

minute warm-up period, then set the time to 
10:08 or 10:09. 

Readjust RIO for a display current of 
about 290 mA. Remove the viewing screen 
and cover the photoresistor with black tape. 
Then increase the resistance of R9 until the 
display current is about 100 mA. 

Remove the black tape from the photore- 
sistor. replace the viewing screen, and allow 
maximum expected ambient light to strike 
the display. The display current should rise to 
about 290 mA if the time is set for 10:08. 

Once again, the viewing screen should he 
removed and the photoresistor covered with 
black tape to make sure that the display 
current will fall to about 100 mA when the 
photoresistor is fully dark. 

If this operation is not correct repeat the 
above adjustments, hut adjust RIO to about 
285 mA with the time set at 10:08. Continue 
in this manner, reducing the initial light 
current in steps of 5 mA. if necessary. until 
the maximum display current (not to exceed 
290 mA) can be obtained under maximum 
ambient light. However. the display current 
should fall to about 100 mA when the 
photoresistor is covered with black tape. 

With the incandescent displays. only one 
adjustment of the etAs and DARK ADJUST 
potentiometers should he necessary: the 
additional steps are simply given in case they 
are needed. 

With the display disabled, maximum 
current drawn will he about 15 mA: with 
displays enabled, about 305 mA. R -E 
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"I hardly think it's proper, to have my 
alnta mater, scavenging upon my 
clientele." 



Convenient cable plug-in 

$200-.90 VALUI 

SPECIAL INTRODUCTORY OFFER 

$229.95 
CJMPLETE WITH CAT 

RESISTOR BURNUP 
I've been very confused trying to get this Ken wood amplifier 

straightened out. There's a 68 -ohm resistor in the left channel 
output that keeps burning up. What can I do to prevent this?- 
W.Q., Granada Hills, CA. 

For one thing, check the resting current in both channels. 
This is the output stage current with no signal at all. It should 
be the same in both channels and should be fairly small, say 
about 20 mA ballpark. It will increase as the volume is turned 
up but should still be about the same in both. 

(Feedback: That did it! One channel read about 15 mA, the 
other read over 100 mA resting current! This was the one that 
was blowing the 68 -ohm resistor. Further checking showed up 
a couple of resistors in the bias network that had changed in 
value. I cross-checked against the same resistors in the other 
channel. Thanks.) 

WHY DOESN'T THE RASTER GO OUT? 
There is raster and sound on this CTC-39XA RCA but no 

picture. The plate voltage is high on the 12HG7 video -output 
tube but the cathode voltage is zero. Screen voltage is high too. 
In fact, I can pull this tube with no effect. Why does the raster 
stay on? I thought it should go out!-T.H., Pontiac, Ml. 

It ought to. In either case (zero cathode voltage indicating 
no plate current, or tube out), the plate voltage should rise to 
the supply level. This bias change on the picture tube should 
cut it off. Now: let us heat up the analyzing iron and see. 

One: It sounds to me as if your controls are all honked up! 
See if all three screen controls on the picture tube aren't 
turned full on. This will raise the cutoff so that you can get a 
raster. 

Two: Check continuity in the 12HG7 cathode circuit; the 
contrast control may he open. Also, look to see if this tube is 
LIT! This booby -trapped me in a case with the same symp- 
toms! 

.' MATHEMATICS 
11 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 IN- 
DIANA HOME STUDY INSTITUTE, who has personally 
lectured in the classroom to thousands from all walks 
of life on mathematics, electrical and electronic engi- 
neering. 

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 Icse! 

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 

CIRCLE 26 ON FREE INFORMATION CARD 

ONE RIG DOES IT ALL! 
3301 

BUILT-IN SPEAKERS 
Easy audio checking 

40 KV METER 
50aU sensitivity monitoring 

FRONT CONNECTORS 
Ii 

. Tube and Solid State 
THE UNIVERSAL 

PJS-298 

OBSOLETE PROOF 
Plug in modules for up -dating 

ele atic 
2849 FULTON ST., BROOKLYN, NY 11207 

PHONE (212) 827-1500 

CIRCLE 73 ON FREE INFORMATION CARD 

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 

'LEASE SEND ME MORE INFORMATION P-2 

NAME 
l 

ADDRESS 
I 

CITY STATE ZIP J 



er: aney's 
a tough- inded 

opt mist. 
ow about you? 

Herb takes his future seriously. Without worrying about it. 
He knows his CIE training is giving him valuable skills in electronics. 
Skills a lot of people will be glad to pay for. And that's good reason 

for all the optimism in the world. How about you? 
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Learning new skills isn't 
something you just breeze through. 
Especially in electronics. You've 
got to really wont success if you're 
going to build your skills properly. 

Herb knew that right from the 
stall. But he also knew what 
rewards he could earn if he took 
some time and did it right. He knew 
that, in today's world. people who 
really know electronics find a lot 
of other people ... even whole 
industries ... looking for their help. 

How about you? How much do 
you want that thrilling feeling of 
success ...of being in demand? 
Enough to work for it? 

Why it pays to build 
skills and know-how. 

One of the things that got Herb 
interested in electronics is that 
electronics seems to he something 
just about everybody needs. Almost 
everywhere you look these days- 
in a business office ... a 
manufacturing plant ...a 
department store ...a doctor's 
office ...a college ...even your 
own home you'll find all kinds of 
electronic devices. 

That spelled "opportunity" to 
Herb. Plus he liked the idea of 
having a set of skills that might 
lead to jobs in places as different 
as a TV station ...a hospital ...an 
airport ...a petroleum refinery. 

But what I lerb liked most about 
electronics is that it's just plain 
interesting. Even though it takes 
time and effort to learn. the subject 
is so fascinating it o/roost doesn't 
seem like "studying" at all! 

How CIE 
keeps you interested. 

CIE's unique study methods do 
a lot to keep you interested. Since 
electronics starts with ideas ... with 
principles ...CIE's Auto - 
programmed " Lessons help you get 
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the idea-at your own most 
comfortable pace. They break the 
subject into bite -size chunks so 
you explore each principle. step by 
step. until you understand it 
thoroughly and completely. Then 
you start to use it. 

How CIE helps you 
turn ideas into reality. 

Depending on the program you 
choose. CIE helps you apply the 
principles you learn in a number of 
different ways. 

If you're a beginner. you'll likely 
start with CIE's Experimental 
Electronics Laboratory. With this 
fascinating workbench lab. you 
actually perform over 200 
experiments to help you grasp the 
basics! Plus you use a 3 -in -1 
precision Multimeter to learn 
testing. checking. and analyzing. 

In some programs. you build 
your ow n 5M Hz triggered -sweep. 
solid-state oscilloscope-and learn 
how to "read" waveform patterns 
... how to "lock them in" for closer 
study ... how to understand and 
interpret what they tell you. 

To help you develop practical. 
skill -building knowledge you then 
receive a Zenith 19" diagonal 

solid-state color TV featuring nine 
removable modules. You learn 
how to trace signal flow ... how to 
detect and locate malfunctions... 
how to restore perfect operating 
standards. 

What to do first. 
Get all the facts. Send for CIE's 

FREE school catalog and career 
information package TODAY. 
Check u// the CIE programs-and 
see which one's right for you. Do 
it now. 

Why it's important 
to get your FCC License. 
\lore than half ofClE's courses 

prepare you for the FCC License 
exam. In fact. based on continuing 
surveys. better than 4 out of 5 
CIE graduates who take the exam 
get their License! 

That's important. For some jobs 
in electronics. you must have your 
FCC License. For others, 
employers often consider it a mark 
in your favor. It's gor'er'nnrent- 
certifrecl proof of specific 
knowledge and skills! 

Free catalog! 
Mail the card. If it's gone. cut 

out and mail the coupon. If you 
prefer to write. mention the name 
of this magazine. We'll send you a 
copy ofCIE's FREE school 
catalog- plus a complete package 
of independent home study 
information! For your convenience. 
we'll try to have a representative 
call to help you with course 
selection. Mail the card or coupon 
...or write: CIE. 1776 East 17th 
Street. Cleveland, Ohio 44114. 
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Cleveland Institute of Electronics, Inc. 
1775 East 17th Street, Cleveland, Ohio 44114 

Accredited Member National Home Study Council 

YES. .. I want to succeed in electronics. Send me my 
FREE CIE school catalog-including details about all electronics courses- ' plus my FREE package of home study RE -o3 

NAME 
ADDRESS 

Iell 
STATE 

1. AGE PHONE (area code) 

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

Mail today! 
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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 106. 

S/RF METERS. Signal strength and relative 
power output are easily read with these units. 
The base version is in a 3 x 7 x 4 -inch case; 

1 - 7,- :.. 7 
,44%, 

1 

the mobile version in a 3 x 4 x 5 -inch case. 
Both units come with a 5 -foot shielded cable 
and a standard phone plug-Kris, Inc., Pioneer 
Rd., Cedarburg, WI 53012 

CIRCLE 101 ON FREE INFORMATION CARD 

CB HEADSET ADAPTER, model CB -88 consists 
of an eyeglass adapter and a CB -88 lightweight 
headset. The adapter is an eyeglass clip onto 
which either of the eyeglass temples is inserted. 
The adapter is held firmly in place with a 
setscrew. The headset weighs less than 3 
ounces. When receiving and transmitting ele- 

ments are used with the eyeglass, making use of 
the headband unnecessary, the weight is further 
reduced. The unit includes a noise -cancelling 
power mike and is mounted on a pivoting boom. 
The push -to -talk switch is equipped with a 
clothing clip. The unit is priced for less than 
570.00-Telex Communications, Inc., Minnea- 
polis, MN 55420 
CIRCLE 103 ON FREE INFORMATION CARD 

CB ANTENNA DISGUISE. The Little Fooler AM/ 
FM/CB antenna deters theft simply because it 
doesn't look like a CB antenna. It looks like an 
ordinary three -section telescopic antenna. 

The antenna transmits and receives CB simul- 
taneously with AM and FM. It covers all CB 
channels. VSWR of 1.2:1 is claimed on any of 
the 40 channels-Anixter Bros., Inc., 4711 Golf 
Road, One Concourse Plaza, Skokie, IL 60076 
CIRCLE 104 ON FREE INFORMATION CARD 

CB ANTENNAS. Four styles of fiberglass 
antennas offering a complete selection of top-, 
center- and base -loaded models. They are avail- 
able individually, in kits with mounts, or twin 
antenna kits with harnesses featuring GC Co - 
Phase Mixer-Balun Circuitry-GC Electronics, 

al 

i- 
Div. of Hydrometals, Inc., 400 S. Wyman, Rock- 
ford, IL. 

CB ANALYZER, model GN-13758 is AC/battery- 
powered portable instrument for testing per- 
formance and troubleshooting CB transceivers 

and other communication products. Comes 
complete with test cables, probe, battery pack 
module, regulated power supply -charger, AC 
cord and instruction manual. The unit uses 
crystal -controlled RF oscillators to provide labo- 
ratory -grade performance of high accuracy, 
stability, and reliability. Also, it is equipped with 
an RF/AF signal tracer, and RF wattmeter, 
dummy load, SWR meter, relative field -strength 
monitor and % of modulation meter.-Nikol- 
tronlx Electronic Engineering Co., 2437 W. 
Peterson Ave., Chicago, IL 60659 
CIRCLE 106 ON FREE INFORMATION CARD 

CB ANTENNA MOUNT. Quick -disconnect ver- 
sion for automobile and marine applications is 
easily removed with a simple flip of the wrist. 
Designed with a holding pressure of 300 pounds 

in the locked position, it is adaptable for use on 
automobile mirrors and luggage racks, or boat 
rails. It can be adjusted for r/2 inch to 1 inch 
tubing-Midwest Electronics, 229 Fassett St., 
Toledo, OH 43605 

CIRCLE 105 ON FREE INFORMATION CARD CIRCLE 107 ON FREE INFORMATION CARD 
92 
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6 ,Digit LED Clock Kite- -12/24: hr. 120824 -HOUR OPERATION 
MOBILE LED CLOCK 

$995 OTY.12 $áp95. QTY. $11915. QTY. 
'12 VOLT AC or DC POWERED FOR 

ea. OR MORE ea. 6-11 ea. -1-5 

KIT INCLUDES 6 -LED Readouts(FN D-359 Red, corn. cathode) 
13-Tra sis14 Clock Chip 4" DIGITS! INSTRUCTIONS 13 -Transistors LARGE .} QUALITY COMPONENTS 6 -Capacitors ORDER KIT #850-4 50 or 60 Hz OPERATION 5 -Diodes AN INCREDIBLE VALUE! 12 or 24 HR OPERATION 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 E1 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. 
Kit 8 850-4 will fit Plexiglas Cabinet II. 

6 'Digit-LED' Clock-Calendar-Alarm Kit 
This is a complete, top of the line, Kit for 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 I AC failure, Aux. 
timer, CHOICE OF DIGITS. 

Kit #70016 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 optionsFAIl #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 # 70018 or 8 7001C (Set of 2) $7.95 

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 Ill 
Kit *5314-5. '199a 2P38. 

JUMBO DIGIT CONVERSION KIT 
Convert small digit LED clock lo large .5" displays.Klt 
includes 6-.5" LED's,Multiplex PC Board & easy hook-up info. 
Kit *JD-1CC Forcommon Cathode 
Kit*JD-1CA For common Anode 

SEE THE WORKS Clock Kit 
Clear Plexiglas Stand 

6Big .4" digits 
12 or 24 hr. time 
3 set switches(back) 
Plug transformer 
all parts Included 
Plexiglas is 

' Pre-cut & drilled 
' Size: 6"H,4'/3 W,3"D 

A SUPER LOOKING 
CLOCK! 

Kit #850.4 CP *235.1 2/'45. 

7 -SEC LED 
COMMON CATHODE 

COLOR HT. DEC PT. PR EA 

FND-359 RED .4" RHDP S .95 
FND-503 RED .5" RHDP $1.35 
DL -750 RED .6" LHDP S 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 RED .3" RHDP 
XAN-362 RED .3" LHDP 
XAN-662 RED .6" NDP 

o XAN-692 RED .6" NDP 
Form Ineipens,re 

Sock ers 
100 for 51.25 

Reel o11000. 58.50 

$1.951 
S1 .25 
S1 .75 
$1.50 
$1.50 
$1.50 
$1.95 
$1.95 

'99 a. 2/'19. 
Fairchild Super Digit 

FND-359 
.4" Char. NI. 

7 segment LED 
RED Can. Cató. 

Direct Pin 
replacement for 

popular END70. 

95v' ea, 101$8.50 
100IS19.00 

SET OF 6 FND-359 
WITH MULTIPLEX 
PC BOARD 56.95 
[CA Mr s:.IOtr 

S1.95 ea. 

3/55.00 
100 PIV 

TELEPHONE FORMA 
KEYBOARD 

BY Chomerics 
2-1/4"x 3" 

5132" 
thick 

96 Assa,^6I.4 unn 
EA May Be M,.ea WRh 

Kiss Io, Orr. Pnce 

450ns MEMORY 
Fairchild 1K Ram 

low, low, low power. 
2102L1PC $1.95ea. 
25-99 51.75 ea. 
100-199 $1.60 ea. 
200 or more $1.45 ea. 

JUMBO RED LED's 

PRESCALE 

11C9000 
95H90 

515.95 
9.95 

DIODES 
IN 41302 1A.100PIV 12/51.00 
IN 4005 IA,600P1V 11/11.00 
IN 4007 1 A, 1000 PI V 10/51.00 
RECTIFIER 2.5A. 1000 PIM 4/11.00 

114914 SIL. SIGNAL 20/5100 
IN 4148 I I N914 Eau,c.120/51.00 
DYAC 28V. 4/51.00 

PLUG TRANSFORMERS 
12VAC at 150 MA 52.50 
12VAC at 500 MA 3.50 

7 VAC at 1.75VA 2.50 
LINEAR 

556 TIMER 2/11.00 
556 DUAL TIMER .95 
565 PLL .95 
566 FUNCTION GEN. 1.75 
567 TONE DECODER 1.75 

IC SOCKETS 
PINS 1-24 75 100 

8 5 .25 1 .22 120 
14 .25 .22 .2 
16 .28 .25 23 
18 .31 .28 .2E 
24 .50 .45 .4u 
28 .60 .55 .50 
40 75 .20 .65 

COMPUTER 
B080A 
1702 
5203 
2102L1PC 

CPU 
E P,or., 

E Prism 
1 K R 1m 

19.95 
895 
8 95 
1-95 

12/$1.00 50/53.95 
EXAR 

XR 2556 $ 1.75 
XR 2567 11.95 

TRANSISTORS 
252222 TO -18 
252554 TO -5 
252712 10.98 
21513415 T0-92 
253704 1012 
254400 TO -92 
254125 TO -92 
254249 TO -92 
254437 TO -92 
756027 PUT 
255457 N J-Fet 

5151 00 
2'51 00 
5/51.00 
5/51 00 
5/51.00 
5/51 00 
5/51 00 
5/S1 00 
5/51,00 
2/S 1.00 
2/51 00 

SWITCHES 
ROCKER SPOT 6/$1. 
MINI -SLIDE SPOT 5/$l. 
REG SLIDE OPDT 6/61. 
PUSH BUTTON N.0 3/51. 

MINI TOGGLE SPOT 51.30 
MINI TOGGLE DPDT 1.50 

TRANSISTOR SOCKET 
TO -5/18 GOLD PINS 

5/51.00 

NYLON WIRE TIES 
8" TIE-WRAP 100/51.95 
4'TIE-WRAP 100/51.75 

MOLEX PINS 
REEL OF 1000 $ 8.50 
STRIP OF 100 1.25 

MISC. PRIME IC's 
FAIRCHILD 9316 1741611 
75234 DUAL CORE SENSE AMP 
MM 502H TO -S SHIFT REG 

OP AMPS 
3/61.00 

301 TO -5 
709 DIP 
709 TO 5 
741 DIP 
741 M -DIP 
741 TO -5 
747 DIP 
746 DIP 

DISCRETE 

LED's 
JUMBO RED 

12/11.00 
50/53.95 

100/57.50 

PC TRIM 
POTS 

250 6/51.00 
4.70 6/51.00 

SPECTROL 
10K 10TURN 

º5c 
4753.00 

6 .95 
1.50 
.95 

PLEXIGLAS CABINETS 
Will enable Digital Clock or' - Black, White or Clear Cover 
Clock -Cal. Kits to operate Great for Clucks 
from 12VDC. Uses MM5369 or any LED Digital 

SCHOTTKY 
TTL 

74500 6 .35 
74501 .40 
74504 .55 
74505 .1U 
74509 .55 
74510 .40 
74520 .50 
74522 .45 
74540 .45 
74550 45 
74551 .56 
74S60 .85 
74564 .56 
74573 1 25 
74574 .85 
74575 1.75 
74S78 1.50 
74586 .95 
745107 .95 
745112 .95 
745113 1.40 
745114 .95 

745133 .T5 
745134 .T5 
745138 1.75 
745139 1.50 
745151 1.95 
74S153 1.95 
745155 1.95 
745156 1.95 
745157 1.50 
745158 2.50 
745174 250 
745175 2.50 
745181 2.35 
745182 135 
745251 2.75 

DTL 
930 6.09 
932 .09 
937 .09 

LED DRIVERS 
7447 6 .95 
7448 .95 
75491 .66 
75492 .66 

VOLTAGE 
REGULATORS 

LM309H TO -5 6 .95 
LM 309K TO -3 125 

7805 TAB .95 
7812 TAB 125 
7815 TO -3 1.25 
7815 TAB 1.25 
78L 15 TO -5 .75 

LM3407.18T AB 1.25 
LM340T-24 TAB 1.25 
7824 TO -3 125 
723 DIP .75 
723 TO -5 .75 

OR VIOBILE OPERATION. 
SIX LARGE .4" DIGITS! 

KIT OR 
ASSEMBLED 

ACCJRATE TIME 
WITH ADJUSTABLE 

%TA{ TIME BASE 

Approx. Size: 
13/4"Hx4"Wx41/2"D 

FIXED 

MODEL 
2001 

BATTERY BACKUP 
FOR POWER FAILURE 
OR TRANSPORTING 
FROM HOUSE 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 (Use When Key Of/ In Car. EIc.) 
TOP QUALITY PC BOARDS 6 COMPONENTS - EXCELLENT INSTRUCTIONS 
»PUNTING BRACKET INCLUDED 

KIT 2001 
COMPLETE KIT $2786 29sÓ 3" Rau 9V. Benryl EA MORE 1Í` EA 

ASSEMBLED UNITS WIRED & TESTED 6 
ORDER 02001 WT ILESS 9^ BATTERY) 5396 *ram rue I) a or If ,01 S lninlD 01ErnS1 

CPU.. 4bpP $19.95 ea 
I 

NS8080AD 
Micro Processor Chi 

40 Pin socket 
Prime National LSI 

$.50 with each 8080A! 

DIGITAL 
CLOCK IC's 

MM5312 5 4.95 
MM5314 395 
MM 5375 AB 3.95 
CT -7001 7.95 
CT -7002 13.95 
50380 395 
MM 5369 2.50 

XTAL 
3579545 MHZ. 5 195 

60 HZ. 
XTAL TIME BASE KIl 

and 3.58MHZ. XTAL. Req. project. Clear -Red 5.15VDC/2.5 MA. 1"x2"PC p J 

Board. Easy 3 wire hookup Chassis serves as 
Accuracy: - - 2 PPM Bezel to increase 

#TB -1 [adjustable] contrast of digital 
CABINET II $4.95 Complete kit 54.95 ea displays. 

6/'28. Wired & Cal. 59.95 ea ' $6.50 ea. 2`$12 ANY SIZE/ 2T/2" H. 5" W, 4" D 
COLOR 

115 VAC $260 Power Pack L 
AC -1 EA. 

3 oR 
MORE 7 

Visit Our Store I o x' x1/8" REC OR GREY 
at 823 S. 21st. Avenue, Hollywood, F . PLEXIGLAS FOR DIGITAL BEZELS 

, BOX 219 HOLLYWOOD, FLA. 33022 (3051 921-2056 

WE PAY AL, SMIPPINaaIÑ..7511 1T1AL - 0iHFS'SA/a` ST,o ,I8 
- - 1 I. 

CIRCLE 40 ON FREE INFORMATION CARD 

CABINET I 

3" H, 61/4" W, 

5'/2" D 

95C ea. 4/$3 
ORDER BY PHONE OR MAIL 
COO ORDERS WELCOME 
151.00 CHG.I 
Orders Under $15 Add $1.00 
Handling 
Fla. Res. Please Add 4 
Sales Tax. 

r 4' A5, lesAio., 



NEW PRODUCTS 
continued from page 9? 

weighs 15 lbs. and retails for $40.00.-Olson 
Electronics, 260 Forge St., Akron, OH 44327. 

CIRCLE 87 ON FREE INFORMATION CARD 

The meter is housed In a high -impact black 
plastic case. The suggested retail price is 

HI -FIDELITY SPEAKER SYSTEMS. The model 
SP -325 is a three-way acoustic suspension 
speaker system featuring an 8 -inch woofer with 
13/4 -pound magnet with a 1/a -inch rolled suspen- 
sion cone and a 1'/4 -inch long -throw voice coil. 

The SP -325 also has a 3 -inch mid -range speaker 
and a 3 -inch super tweeter. Crossover frequen- 
cies at 6.000 and 9,000 Hz. frequency response 
1s 50 to 20,000 Hz at 8 ohms, power handling 
capacity is 20 watts RMS with peak power 30 
watts. This speaker system also features a 

cabinet structure, 103/8 by 163/e by 73/e inches, 
of oiled walnut with a laminated finish over '/2 - 
inch composition board. The removable grille is 
contrasting brown grille cloth fabric, stretched 
over plastic molded perforated base. The model 

INTERFERENCE FILTERS, models AV -800, ÁV- 
811 and AV -820. If the CB transceiver is 
radiating harmonics of the same frequency 
assigned to one or more of the local TV chan- 
nels, installation of the model AV -800 low-pass 
filter (shown) on the transceiver should clear up 
the problem. If the problem is at the TV receiver 
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due to front-end overloading, the model AV -811 
filter on the TV lead-in should solve it. The filter 
lets the TV signals come through unhindered, 
while choking oft the incoming CB signal. A 

third filter, model AV -820, used at the TV set, 
prevents outside CB signals from entering the 
TV through the AC power line.-Avanti Re- 
search & Development, Inc., 340 Stewart Ave., 
Addison, IL 60101. 
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CB METER, Model 10043. is a combination 
power -meter and voltage standing -wave ratio 
bridge. The new meter measures RF output 
power up to 10 watts as well as providing VSWR 
measurements. An important feature of the 
meter is that it does not require a perfect 
impedance match to read accurately. It will read 
±5% regardless of the input-output impedance 
match. 
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$88.00.-Antenna Incorporated, 23850 Com- 
merce Park Road. Cleveland, OH 44122. 
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CB MONITOR, model CB 23, converts any AM 
car radio to a Citizen -band receiver. Includes a 

C 8 MONITOR 
by Elenco 

l MODEL C8-23 

"N OF M ee 

built-in noise suppression circuit using 4 tran- 
sistors and 3 diodes to minimize ignition noise. 

fi 

GO 
DIGITAL, 
GO DANAMETER® 

(The New VOM For Today's Needs.) 

0.25% Accuracy 
Full Overload Protection 
Really Drop -Proof 
Full One Year Battery Life 

D A n A 
Dana Laboratories, Inc. 

2401 Campus Dr, Irvine, Co 92715, (714) 833-1234 
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aleps 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. 11.39 
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 li.te 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, 
connectors, earphones, headsets, miniature components. 

Available through your local 
distributor, or write to: 
RYE INDUSTRIES INC. 
128 Spencer Place, Mamaroneck, N.Y. 10543 
In Canada: Rye Industries (Canada) Ltd. 
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Can be installed in less than 2 minutes with no 
tools. No special antenna is needed. All 23 - 
channels are tuned by using the regular AM 
radio dial with Channel -10 corresponding to the 
1000 spot on the dial. Price: $34.95.-Elenco 
Electronics, 1940 Raymond Drive, Northbrook, 
IL 60062. 
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TOOL KIT, model 39991, is a 13 -piece combina- 
tion nutdriver and screwdriver set packed in a 
see-through plastic case that also serves as a 
bench stand. Included are; a handle, 4" exten- 

i 

4» I.. 4. 
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Í I 

sion, 3/16" slotted, 1/4" slotted, w 1 phillips, = 2 
phillips, 3/15' nutdriver, 1/32' nutdriver, 1/4" 

nutdriver, 9/32' nutdriver, 5/16' nutdriver, 'x/32' 
nutdriver, and 3/8' nutdriver.-Hunter Tools, 
9674 Telstar Ave., El Monte, CA 91731. 
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MICROWAVE LEAKAGE MONITOR, model 
245M is an easy -to -use, hand-held, portable 
instrument designed for the consumer, indus- 
trial engineer, or service technician who wishes 

to check for microwave oven leakage. The self- 
contained instrument operates without batter- 
ies, or any external power and is designed to 
check for 2,450 -MHz microwave leakage in the 
home, industry or commercial establishment. 
The meter reads from zero to ten milliwatts per 
square centimeter. The model 245M is a direct - 
reading instrument mounted in an impact - 
resistant case. It is approximately 2 inches wide 
by 4 inches high by 1 inch deep. $49.95.-UCE, 
Inc., 20 North Main, Norwalk, CT 06854. 
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KRIKET AUTO. SPEAKER, Series 6000, model 
KK-E069. is an acoustically designed 6 x 9 inch 
convertible (surface or flush) mount external 
speaker. It handles up to 30 watts RMS and has 
8 ohms impedance. Extended frequency re- 
sponse of 35 Hz to 20,000 Hz is provided 
through a dual -cone design, while superior 
sound dispersion is assured by exclusive air 
suspended front -load speaker mounting tech- 
nique. The new stereo speaker, made of impact - 
resistant Dylark in black Duralex, mounts on the 
rear deck, dashboard or any surface selected, 
or it snugs under the deck, with or without grille 
exposure. The unit comes complete with 
instructions and mounting hardware for either 
application and an 181/2 -foot cable. Weighing 6 
pounds, each speaker'retails for about $44.95.- 

Acoustic Fiber Sound Systems, Inc., 7999 Knue 
Rd , Suite 116, Indianapolis, IN 46250. 
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HIDE -IT TRUNK MOUNT. The model CBTM-20 
is a new quick -disconnect trunk mount for CB 
antennas which can be placed almost anywhere 
in the trunk of an automobile without the need to 
unscrew the antenna from the mount. It 
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The best-selling CDI system of its kind in i /75i ̀j ` I ' " 
the world now at 1 `'' , - -- --- b 

Your 

disc oun prices!- 
Would you like more power? Better mileage?,1 Q ,a I III 
And could you stand to eliminate 3 out of 4 11 .. ' - `rte 
of those expensive tune-ups? Well, that's 7 
what the MARK 10 capacitive discharge 
electronic ignition system is all about. Very 
simply, it boosts the spark to your engine- 
promoting better combustion, and minimizing 
combustion contaminants. Spark plug 
life is extended, all-weather starts 
are insured, and you can feel an increase 
in acceleration and overall engine 
performance-no matter what kind of 
car you drive. Learn more about a 
MARK 10 CDI system for your car (and 
take advantage of year-end discount prices), 
when you write today for a catalog and price list . 

-vz. - - L 

:. `, --` ".= 

a 

DELTA PRODUCTS, INC. 1 
P.O. Box 1147, Dept. RE 
Grand Junction, CO 81501 
(303) 242-9000 

I want to know more about Mark Ten CDI's. 
Send me complete no-nonsense information on 
haw they can improve the performance of my car. 

Name 

Address 

City State lip 

L --------------I 
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ULTRASONIC TRANSDUCER 
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DYNAMIC TRANSISTOR CHECKER 
mullet n moat a out a m0001nto 0edeTrans." Checker 

lets mean amanitas0 ,n 
currents 

O t m,dDyne a merepro (1 a ll 
al00 and N0. eI born Sma to Soma, re hoar 

amen.memo? 
Van 

boob cI aped Old typeca<u00 *110 meskumaMet to .capend 05 
lase PTA and types Camel ar,e, 6'.. ..r socket test clod end ba. 
UlebVM2aCl'hV batter. Sue olux B'-. .34.". 2" 
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accepts wore, banana 

DC POWER SUPPLY 
Tn. DC power supply mil dearer loot rand. of OD .onepe0 4 59. 5V.. 
90 and 12V 11 wel supply My homed .1w1 01 one of muse .d*p 
al 150 mraunlm capacrOr Cal be deed for any DC poem supp 11 mt., 
I e voter, range 0 capacity such as °pareln9 

small 
bedery rdo. 

nro Otuleta or p laboratory 
h Uses standard 117 V 90C AC Power Output end,nV posts 

pads Wren 4' r Ft Cord and plug Ste d case 5'2.5 8 1 5 a- 
15.88 Value 

599 FI45 
TRANSISTORIZED SIGNAL TRACER 

FDI Special!! 
Toss.a:Vace" a ta M 

pWF 
bd O 

srvob 0 eeu,oroI bedlobo 
sl 

Omn 
speakerstageby stage An atom Motto, servo., a no eda amolters 
toners weavers etc R 2 speakerand test teach Uses .58 
9Vnan5or . ySue case 5'.2 S. L.Oaand 
Ilona Included. 

Was 17.88 

F-171 
999 

ELECTRONIC DUAL TRACE OSCILLOSCOPE 
CONVERSION INSTRUMENT 

Con n Your Old 0.0100.009. To Dual Trace With Simpson Model 

11 
11. ]N0. 

You 00.1 hare to nude et your OW [,..scope You roar can early 
convert 0 toMl .0..(0 date due, me scope ed. It. S,mpsoO model 

- a 3n8 SR conrersron instrument Fa tuba 110[1,00 , Smp5On ord,nal 
Suppeated lean9 Puce 015189 95 
Specification*: Swatch, Rates App0OMnMtely 150 500. 15000., 
SVhal Fre00ency Response t lm 0.100[ R, M*.,mn SdrW 
Output 25 Von Peal lo Peak Input ImpedrY! 1008 Ohm M4.num 
1np01 AI Ma. Gan 5.0011 Peak to Peak 0,menrdn, 11 ,"R . 7, 'W r 7. D 

LIMITED QUANTITY 

F486 EDI Value Price 2999 
VOICE ACTIVATED iii o SOLID STATE SWITCII 

momen N 1000001armed 10 t.elºd e s Open when r t IS t.Wsy 

xa0,e<Ie0 Featesxnrhnryyushnenl 
u, 

5-45 
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PANASONIC MODEL 450C -II 
CD -4 SEMICONDUCTOR TYPE STEREO CARTRIDGE 

Sp.0I.( Dymond SITIu. TIP Stylus Pl.re Panda 1.5 to 2.5 9. 

tfl 4 Speclall $59.88 Value 

Ceti 1999 

Y". 

Rm'=_ 
E-206 

2441Y DESK 

CALCULATOR KEYBOARD 

. ,.. 1.99 
' 

3/5.50 

SPERRY-RAND UNIVAC 
KEYPUNCII KEYBOARD ASSEMBLY 

A hnl sl, rnell. I *In .. IT 4 component pans The 
super ba9a,n on s complete '95 .al t5 .°.eyb d ra 

0. . ply Sue 13 8'. 4'r 50009 WI 0 Absl 

- 1888 
N45 

PKG/101(.-VOLT HOBBY MOTORS 
Ito Tordu. Type Saw Y1 Ste 

"Si" , . (deal fanobboesl E.,nmsnls Etc `. ' 99 O -II 

5 
12 VOLT DC SPOT 

MINIATURE COAXIAL 
RELAY 

IS Ohm elf R ener I0. nn 
[dot transfer 0.l Rh energy at S j` 
nemely low loss 

1 
99 

PRECISION 
1 -RPM TLMING MOTOR 

Trn, Motor for 
Clocks 

.LEtc Clocks WILB 

D.lOO .39 3/1.00 

4 -RANGE DIGITAL 
)rte W/P"DJE9 READOUT INTERVAL 

' }'_ TIMER KIT 
I two tuncaonSI 199 S,, 19e Sec. 199 

Mn . I 0 n 3'1159 Now Tube Read09I9 
p For esses n use Ion porn ,a:esul0 b r0mq / E207 ,dnsswa A5 4 omen la seal 8 counts 

lamed 12ma AC mdal 
to 

ºd0. 
NO contact ando5P ry0ull WIln0. hºearalumd -Suet 

Saber Fuas Meng el/cc Tllne In[luded -N0. 
100.00 cannnae,SeAya,laaeraT,mel 

VALUE ALI81000 
vnual 0(01 

1. 19.99 LOOla1M SPECIAL 

Send for free catalog satisfaction guaranteed 
Min. Order $3.00 Allow For Postage 

Ill. Residents Add 5% Sales Tax 
Prices good thru February 28, 1977 or while stocks last. 
Notice: Some Items may be of imbed Ruantdks and subject lo pnor sale. 

ELECTRONIC DISTRIBUTORS, INC. 
DEPT. RL 1-4900 ELSTON 

CHICAGO, ILL. 60630 
Tel: 312/283-4800 

detaches quickly for storing and does not inter- 
fere with the tire, jack, luggage, etc. The Hide-lt 
mount and antenna is easily attached into its 
secure operating position by an adjustable 

I' 
bracket which fits most cars and accepts most 
CB antennas. Chrome finished, the mount is 
complete with self -adhering rubber strip to 
protect the car's finish and secures the coaxial 
antenna cable In place, and is self -grounding. 
$11.95.-RMS Electronics, Inc., 50 Antin Place, 
Bronx, NY 10462. 

CIRCLE 94 ON FREE INFORMATION CARD 

CB BASE -STATION ANTENNA, model 11-101, 
is a 27 -MHz quarter -wave, beta -matched, 

,1 

ground -plane design. It consists of three quart- 
er -wave 108 -inch radials to produce the 
elevated ground -plane, plus a vertical quarter - 
wave element for signal transmission and recep- 
tion. All elements include static arrestors, built- 
in lightning protector and may be fastened to 
masts up to 15/8 inches in diameter. The antenna 
terminates with a 50 -ohm impedance to a SO - 
239 connector that mates with a standard PL - 
259 plug. -Breaker Corporation, 1101 Great 
Southwest Parkway, Arlington, TX 76011. 
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THE ULTIMATE 

MEDITATION 

ENVIRONMENT 

MACHINE 

y/11 
i ` a 

4#10 
/ 
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The EGG plugs Into any stereo amp to 
create soothing, flowing environmental 
sound textures -and through headphones 
it's incredible. The chords and notes 
EXIST in your mind, they pan and swell 
and phase their way through your psyche 
in unpredictable patterns never repeating 
The combination of LSI organ technology 
with synthesizer -type processing and 
digital randomizing/control elements 
make the EGG an altogether intriguing 
package from either technological or 
metaphysical viewpoints. 
Kit includes: Circuit board, parts and 
step-by-step instructions. 

CHORD EGG Kit $24.95 postpaid 
*Encenhalo Gratification Generator 

FREE CATALOG - 
ELECTRONICS DEPT. 2- R 

1020 W. WILSHIRE BLVD. 
OKLAHOMA CITY, OK 73116 
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NEW! 
D.V.M. KIT 

rsd 
1 
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KIT FEATURES BASIC 2 RANGE D.V.M. 
ACCURATE TO 1%. CIRCUITS FOR ADDI- 
TIONAL VOLTAGE RANGES, OHMS, D.C. 
CURRENT, AND A.C. VOLTS CAN BE 
ADDED. PARTS MOUNT ON EDGE CARD 
CONNECTOR P.C. BOARD. DISPLAY 
BOARD HAS EASY TO READ 1/3' 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 D.V.M. Kit S39.90 
(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 

96 
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ULTRA -MINIATURE AM RADIO, stock No. 1976 
is a tiny 1-11/16 r 1-1/16 11116 inches and 
weighs 1-1/4 ounce. Earphone listening only, the 
radio can be carried easily in your pocket; will 

41R,,,,, . . 
..0--`R . / Its:!,- 
....-- `/ 

-- 

. 

operate for approximately 100 hours on two 
hearing -aid batteries (included). Priced at 
$14.95.-Edmund Scientific Co., 380 Edscorp 
Bldg., Barrington, NJ 08007 
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MOBILE SCANNING RECEIVER, Globe 9700 
accommodates 16 standard crystals, providing 
eight low -band or eight h gh-band channels, or 

O 

O cv 

GLOor M OM 
----- ---- 

any combination of the two. A convenient band 
selection switch allows instant and safe band 

switching while the scanner is n operation. 
Operates from either AC/DC supply and comes 
complete with AC/DC power cords, Mounting 
bracket, antenna and hardware. less crystals- 
Globe Electronics, Div. of Hydrometals. Inc.. 
400 S. Wyman, Rockford, IL 61101 
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FOLD -DOWN CB ANTENNA. A line of full-sized, 
40 -channel coil -loaded whip antennas that can 
be conveniently flipped down and hidden in the 
automobile trunk when not in use. Both. base - 
loaded and center -loaded models are available. 
Chrome -plated bracket serves as a self-ground- 

! i 

ing base. 11 is designed to fit most domestic and 
foreign cars and can be purchased separately 
for use with an existing antenna-Channel 
Master, Div. of Avnet, Inc., Ellenville, NY 
12428 
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endeco 
soldering & 
desoldering 
equipment- 

SOLDERING r 
IRONS 

Pencil style. Safety light. Two heats - 20w and 
40w. 6 tips. Unbreakable handle. 2 and 3 wire 
neoprene Cords. 

DESOLDERING ó 
IRONS 

: r 
Pencil style. Safety light. Some operate at 40w. idle 
at 20w. 8 tip sizes. 2 and 3 wire neoprene cords. 

`"1 44444 

See your distributor or write... 

Enterprise Development Corp. 
5127 E. 65th St. Indianapolis IN 46220 

SOLDERING & 

DESOLDERING 
KITS 

271. Everytring needed 
to solder or de- 

solder or both. All 
J in a handy lifetime metal 

box with hasp. 

PHONE (317) 251-1231 
II I 
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Perfo once 
where it counts 

for CB. .. 
and beyond 

DUMMY METER oc vvATT 

W\ -551A I 

Model WV -551A 
$60.00 

These two new wattmeters from VIZ not only let you take 
advantage of the current CB boom, but also provide ex- 
ceptional testing capabilities for ham, fm, vhf...even uhf. 
Dummy -load rf wattmeter Thru-line rf wattmeter 

Broadband (1.9 MHz to 512 Frequency range 20 MHz to 
MHz) 230 MHz 
Easy to operate and read Power range 100W or 20W 
VSWR less than 1.15 at 500 (reflected power 20W or 5W) 
MHz VSWR less than 1.15 

l V 
IR R WATT METER 

Model WV -552A 
$150.00 

e 

See them at your VIZ distributor 

VIZ Test 
Instruments Group 

of VIZ Mfg. Co. 
335 E. Price St. 

Phila. PA. 19144 

Formerly 

viz 
8710 Instruments 
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Test Equip. Special Discount Prices 

\\' 
RCA 110 FLYBACK TRANS. For Mk.. & 9 

J95 ht. .eta 180 V 

110 TV DEFLECTION YORE (or all type, 495 
TO. 

COMBINATION SPECIAL" RCA 1111 C95 
FLO 1111 k & 1.1 HO, V 

90 COLOR YOKE for reef. 19 to 2 795 
CRT 
70 COLOR YOKE for round color 95 

CAT'. 5 
UHF TUNERS Transistor type used in all 295 
TV .eta .. L 
GE UHF TUNERS Transistor Type Yodel 

395 
ADMIRAL TUNER Model 941'393-I 795 
ISeneitt 

ADMIRAL TUNER Nlo,lel T941'441:3 795 
ITnm I ton ......... in GE TV TUNER .votlel =RI'$KXII 795 
(Stn. I 

PHILCO UHF/VHF TUNER Transistor 995 
tc J 
ZENITH TUNER Model 175-1101 or 172 995 
11 ;1 In BLUE LATERAL MAGNET ASSY Rcpt. for 179 

nt TV 
COLOR DELAY LINE 

1'st11 In m,. t I'\ 169 
ZENITH SILICON STICK RECTIFIER I':;rt 695 

= 1113-'-'I-, ............. 
ZENITH TRIPLER Pan 21! -IVY -Same 395 1-1 
a. EeG-X11 J 

1 -73 -POLARIZED CHEATER CORDS 100 cr 
COLOR POWER TRANSFORMER RCA Pan 795 
=2df1 I 

1_12-COLORBURST 
CRYSTALS 189 

I3579.54.5 lie 1 

3 -COLOR TV RECTIFIER 195 

6 -TV ALIGNMENT KIT mum popular 279 
type .. .... ... 
4 -TV ALIGNMENT KIT 100 

eftd as 1 

5 -DUAL DIODE moat popular type 250 
''omen n or Sen.-a) 

VU "T" PANEL METER 179 
1-21 11 .11. S, d, 

COAX CABLE 110591.1 IIMIL.l l 241-410.IMII 269 

LiHI 
VOLTAGE POWER TRANSISTOR Equiv. 279 

to I pep 7117 

TRANSISTOR RA010 :e a. types broods 150 
had. Lrok.n. a,.;.. 

1_1TAPE 
RECORDERS a.m. typo (RUNT. had. 400 

broken. 
100' GREY SPEAKER 

WIRE 

L_.1UNIVERSAL 
TV ANTENNA back of vet type 299 

(7,.tItnn1 
3 -ZENITH VIDEO AMPLIFIER Part =121- 200 
71.1 

r-1wAHL CORDLESS SOLDER IRON 795 
Irontppfete o uh rharg,rl ...... 

1 

8' HEAVY DUTY 100Z. SPEAKER ceramic 050 
tt pe a ohm J 
6"r9" HEAVY DUTY 1001 SPEAKER Cyr. 650 

1_1Tvoe n Ohm 
STEREO HEADPHONES Ill Fl Quality 5,95 
with plug 
TACHOMETER 29e" SQUARE PANEL MET- 

ER I.VIK'-IkhihIM1101 01... ... 
CASSETTE TYPE MIKE L'nivcrsd Plug- 299 

:7181 Ihm. 
5 ZENIER DIODES 100 
IX4757A I \V -51I \' 
1-3" TWEETER 159 

bark ..... ... 
2 -REP 50015 SILICON 

TRANSISTORS... .. 181 
l -REP 55004 SILICON NPN 

TRANSISTOR. 19° 
1-HEP S5011 OR REP S5012 HV 

TRANSISTORS 1 

TRANSISTOR SPECIALS SKaAt6. SK3U18 00 
SK:M07I 1 ea. 

TRANSISTOR SPECIALS 00 
SK:11 _ SC 1-1. lea. 
TRANSISTOR SPECIALS SK3o09, MM 
SK:8U10. 

1 co 

ea. 

(: IC3 OR ICI INTERGRATED 00 

CIRCUR...... 1 
6 -SILICON RECTIFIERS 1 Amp -1000 100 

7 TUBE AM FM STEREO AMPLIFIER fí95 
CHASSIS ,ngdm a .,,lh tubs as in . 

F-1DELUXE PILLOW SPEAKER with plug & 249 
volume rnntml. 
2-12BH7 WESTINGHOUSE 00 

.......... 1_1 TUBES 1 
B -MINI PILOT BULBS 16.8V 30Mal or 100 
(11:1V 111101,,1 

SPEAKER ras" TV repinnment.... . 

139 

-ELECTROLYTIC COND. 00 

: oriNI I -'1)-':'A\'. 
1 

1 
3 -ELECTROLYTIC COND 
Ilfd :mart' 

100/80, 20 00 
2 

3 PACK C-60 CASSETTE 50 

fine quality.. 
1 

Minimum Order $5.00 Immediate Delivery 

BROOKS RADIO & TV CORP. 
529 Columbus Ave., New York, N.Y. 10024 

TELEPHONE 212874 5600 

new lit 
More information on new lit is 

available from the manufacturers 
of items identified by a Reader 
Service number. Use the Free 
Information Card following page 
106. 

CASSETTE TAPE AND HOW TO MAKE IT 

WORK FOR YOU, No. CB -1-176-25, is a 28 -page 
booklet containing practical information on the 
selection and use of cassete recorders/ 
players. 

The booklet describes cassette tapes and 

explains in detail the steps to take before 
recording. Includes a section on the language of 

cassette tapes and converting engineering 
terms into plain English.-Send SASE to Audio 
Tape Division Fuji Photo Film U.S.A., Inc., 
Empire State Building, New York, NY 10001. 

FLAT CABLE AND CONNECTOR CATALOG, 
No. FC-2, is a 20 -page, 2 -color catalog. The 
catalog covers a complete line of flat cable and 
connectors used for multiple termination in 

electronic circuits. 
The catalog includes complete information on 

the company's 14- to 50 -conductor flat cable, 
14- and 16 -pin DIP IC connectors, female socket 
connectors In 20- to 50 -pin versions, straight 
and right-angle terminal headers to mate with 
the female socket connectors, PC board 
connectors and assembly tools consisting of a 

bench press, universal adapter and a low-cost 
hand tool for DIP connectors. 

The new connectors are designed to permit 
the user to inspect the connections before 
covering and crimping. Connections can be 

checked for proper contact and conductors can 
be examined for proper alignment before final 
installation. Socket contacts have self-cleaning 
dual -cantilever construction for lower resist- 
ance connections. The connectors also have 
built-in strain relief so that cables will not pull 
apart. Assembly of the connectors can be made 
on a unique bench press with universal adapter 
that accepts all connectors without additional 
components or adjustments. 

Features of the new Alpha flat -cable include 
compatibility, excellent tear -down characteris- 
tics and high resistance to damage due to 
repeated folding and bending. The cable is 

rated at 300 volts and is UL listed.-Alpha Wire 
Corp., 711 Lidgerwood Avenue, Elizabeth, NJ 

07207. 
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CIRCUIT DESIGN AIDS, 26 -page catalog con- 
tains electronic circuit design aids from sockets 
and breadboards to complete educational sys- 
tems. Described are systems for teaching and 
experimenting with operational amplifiers, inte- 
grated -circuit logic and microprocessors. Com- 
plete specifications, technical data and prices 
are included.-E & L Instruments, Inc., 61 First 
Street, Derby, CT 06418. 
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TEST INSTRUMENTS, 40 -page illustrated cata- 
log includes oscilloscopes, analog and digital 
multimeters, frequency counters, signal genera- 
tors, semiconductor and transistor testers and 
numerous other test instruments. The catalog 
lists the features and complete technical speci- 
fications for each instrument.-B&K Precision, 
Dynascan Corporation, 6460 W. Cortland, Chi- 
cago, IL 60635 
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Over 24 years of service to the world's finest 

craftsmen and technicians. 

A carefully selected and tested assortment 
of unique, hard -to -find tools, clever 
gadgets, precision instruments, bargain 
kits. One -stop shopping for the technician, 
craftsman, hobbyist, lab specialist, 
production supervisor. Many tools and 
measuring instruments available nowhere 
else. One of the most unusual and complete 
tool catalogs anywhere. Get your copy of 
the NC FLASHER today. 

j.tiational Camera 
2000 West Union Ave., Dept.GBA V Englewood, Colorado 80110 

1303)789-1893 
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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 - V 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 If with 
5VDC offset. The time base output drives the X axis of an 

X - V 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 - V recorder or tone 
burst. Amplitude is 15 Vpp into 500 11 or 10 Vpp into UP.. 

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 V axis of X - V 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. 

5550, stock to 30 days. Warranty: 1 year. 
1894 Commercenler W.0105 
San Bernardino. Ca 92408 
17141 889.7623 FIDELITY SOUND 
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next month 

MARCH 1977 

Hi -Fi Issue 
Loaded with special articles on the 
latest developments in high fidelity 
sound reproduction. 

Q-Biphonic. 
A new way to reproduce recorded 
sound. Delivers the effects of binaural 
listening without the headphones. You'll 
want to know how the system works. It's 
a 4 -channel system. 

Industry Innovations. 

Report from Tokyo and New York. 
Infrared link to headphones. Three new 
biphonic and binaural systems are high- 
lighted. And more. 

Audio Rectification. 
How, to eliminate unwanted RF signals 
picked up by your hi-fi system. 

Two More Lab Tested Reports. 

Nakamichi 610 preamp and Garrard GT- 
55 turntable. 

PLUS 

Phase -Lock -Loop For CB 

Action Football 

Another IC Data Sheet 

Service Clinic 

Analog Multimeters 

FCC LICENSE 
STUDY GUIDE 

If you have experience or training in electronics, but need 
specific help in preparing for FCC license exams, perhaps 
you need Grantham's FCC License Study Guide - not a 
Q&A book, not a correspondence course, but simply an 
authoritative, down-to-earth presentation of what you 
should know to pass your FCC exams for 3rd, 2nd, and 1st 
class radiotelephone licenses. Included are four informa- 
tion sections, and 1465 FCC -type multiple-choice ques- 
tions with more than 65,000 words "explaining" the correct 
answers. The book is 7 x l01/2, with 377 pages. Self -study 
presentation. Now. only $10.70 postpaid. Order from: 

GSE Publishing Company 
2000 Stoner Ave., Los Angeles, CA 90025 

GRANTHAM OFFERS YOU 

College -Level Training 
and a college degree. 

Electronic circuit design, engineer- 
ing analysis (including math through 
calculus), classical and solid-state 
physics, computer science, etc., etc., 
are all part of the Grantham home - 
study electronics degree program. 

PUT PROFESSIONAL 
RECOGNITION IN 
YOUR CAREER. 

By adding college - 
level home training 
and a college degree 
to your experience, 
you can move up to 
greater opportuni- 
ties in electronics. 

Grantham offers the 
A.S. E.T. degree by cor- 
respondence. After earn- 
ing this degree, you may 

i 
f 

continue with additional 1 I I 

correspondence plus a 3 -day 
residential seminar and certain transfer credits, to 

earn the B.S.E.E. degree. Our free bulletin gives 

complete details of the program itself, the de- 
grees awarded, the requirements for each degree, 

and how to enroll. Write, or phone (no collect 
calls please, for our free BULLETIN R-77. 

GRANTHAM SCHOOL OF ENGINEERING 
2000 Stoner Ave., Los Angeles CA 90025 

Telephone (2/3) 477-1901 

Worldwide Career Training thru Home Study 
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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 

Complete with card 
= connectors 

Comprehensive 
User's Manual, plus 
Intel 8080 User's 
Manual 

Completely 

- factory assembled 
and tested-not 
a kit 

Optional ac- 
cessories: Key- 
board/video 
display, audio 
cassette modem 

interface, power supply, ROM programmer 
and attractive cabinetry ...plus more options 
to follow. The HAL MCEM8080. $375 

} 

...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. 1 

HAL Communications Corp. 
Box 365, 807 E. Green Street, Urbana, Illinois 61801 

Telephone (217) 367-7373 
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Circuits happen Faster and Easier 
with Super -Strip: 
As little as 

17 

Now, whenever you'd 
like to give a circuit a try, 
you can build it up nearly 
as fast as you can dream 
it up with Super-StripsTM, the faster, 
easier and less expensive solderless 
breadboards from A P Products. When 
you build your circuit on a Super -Strip, 
everything stays as good as new. Once 
you're through, you can use everything 
again and again. Instantly. Put a Super - 
Strip to work for you. Eight distribution 
lines handle signal and power, and 128 
five -tie -point terminals can handle 9 

ICs and then some. It's a whole lot 
easier than printing a circuit 
and a whole lot handier than 
haywire. 
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Part 
Number 

Model 
Number 

Terminal 
Type 

Price 
Each 

923252 SS -2 nickel -silver $17.00 

923748 SS -1 gold-plated $18.90 

Order from your A P distributor today. 

Our distributor list is growing daily. 
For the name of the distributor near- 
est you call Toll -Free 800-321-9668. 

Send for our complete A P cata- 
log, The Faster and Easier Book. 

A P PRODUCTS INCORPORATED 
Box 110-R Painesville, OH 44077 (216) 354-2101 TWX: 810-425-2250 
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Featuring a new integrated 
that simplifies sonar and 
and anti -collision radar. 

KARL SAVON 
SEMICONDUCTOR EDITOR 

SONAR AND SOD\R TECHNIQUES ARP THI- BASIS 

of a variety of fish finder. burglar alarm, and 
collision avoidance products. A new inte- 
grated circuit from National Semiconductor 
reduces the active circuitry for this useful 
class of equipment to little more than the 
single chip and an ultrasonic transducer. The 
medium-sized 80 x 93 -mil chip contains a 

complete transmitter -receiver. 
Choice of two frequencies adapts the 

equipment to both water -confined Sonar 
(Sound Navigation and Ranging) and air - 
operative Sodar (Sound Detection and Rang- 
ing) systems. 

Figure I is the functional schematic of 
National's LM 1812 ultrasonic transceiver. 
The single transducer is time-shared by the 
receiver and transmitter circuits. One -milli- 
second transmit intervals are interleaved with 
longer. range -dependent intervals to listen 
for the reflected echo. 

Modulation input pulses at pin 8 propor- 
tion the two time periods. Some applications 
generate the modulation pulse with a perma- 
nent magnet attached to an electromechan- 
ical display that excites an inductive pickup. 
Under the control of the pin -8 pulse. Q6 is 

turned on. enabling the gated oscillator tuned 
by the LI-C3 tank. The tank is used by both 
transmitter and receiver. ensuring that they 
are always at identical frequencies. 

The transmitter 
Multi -collector transistor Q7 couples the 

oscillator signal to the I -µs one-shot. Having 
been enabled by the modulating pulse on pin 
8. the monostable produces a pulse train of I - 

Ns positive -going pulses with a total 5-µs cycle 
time defined by the reciprocal of the 200 -kHz 
oscillator frequency. Incidentally. 200 kHz is 

the water sonar application frequency. 
Because of the attenuation of the higher 
frequencies in air. a lower 40-kl-Iz rate is used 
in sodar. 

The 20 percent duty -cycle monostable 
output feeds the three -transistor transmitter 
output stage. One -ampere transmitter current 
pulses multiplied by the 12 -volt supply is 12 

watts of peak power. yet no special heat - 
sinking is needed. The power is dealt with by 
switching the output transistors on fully 
during the shorter I -µs positive pulse. 

Transistor QI4 is a buffer amplifier that 
turns on during the 1-µs period. When it is 
conducting. its collector is pulled low and an 
inverted modulation pulse appears at pin 7. 

Transistors Q15 and Q16 are a high-current- 



S e ll!' 
circuit from National Semiconductor 
sodar circuitry. Useful as depth -finder 
Also included is RCA microprocessor 

gain Darlington output stage. The output 
voltage on pin 6 is limited to the base -emitter 
voltage drop of Q I6 because as Q15 becomes 
saturated. the base and collector of Q 16 are 
effectively tied together and Q 16 looks like a 

diode. The base voltage of Q16 is the output 
voltage on pin 6. 

With the output transistors off, no power is 

dissipated simply because there is no current. 
Switched on. the power dissipation of the 
output device is limited to the saturation Vb, 
output times the output current. Averaging 
further limits the power dissipation to '/s the 
peak power since the stage is only active for 
that portion of the total duty -cycle. 

Technically. the output operation falls into 
the Class -C category since the stage conducts 
for less than half a cycle. The square -wave 
output is filtered by the low -Q tuned trans- 
former network. Tuned to resonate with the 
combined cable and transducer capacitance. 
the transformer coupling tolerates field trans- 
ducer replacements without retuning. 

In some applications such as hydro - 
acoustic communication systems. either AM. 
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FM. or pulse modulation can he used at 
reduced power levels. 

The ultrasonic receiver 
When the input swings negative, capacitor 

CI charges more positive at the base of Q I 

due to the conduction of DI. Positive input 
signals then drive QI into conduction. Q2 is 
an emitter -follower that buffers the high -gain 
first RF stage from the gain control pot. The 
pot slider is coupled to the second RF stage 
that is biased by the same diode -capacitor 
method. Switching off the cascode transistor 
Q4 disables the second RF stage during the 
transmit mode. 

During the longer receive periods. the base 
of Q4 is biased at two Vs,.'s above ground by 
D3 and 1)4 fed from a current source. The 
second stage of the receiver is disabled by 
duty -cycle control transistor Q5 to Q6. 
Turning on Q5 grounds the base of Q4 
directly. When Q6 goes on. the subtractive 
effect of D5 and 1)6 also grounds Q4. shut- 
ting down the receiver. 

LI-C3 acts as a selective filter tuned to 

V. 12V 

12 

l4 
ONE SLOT 

PULSE 
TRAIN 
DETECTOR 

014 

NOISE 
REJECT 
PtT 

either 200 or 40 kHz in the receive portion of 
the sequence. Transistor Q7 sends the 
received signal to pulse -train detector Q8. Its 
purpose is to discriminate against noise. Two 
or three missing pulses allows C5 to charge 
sufficiently to dump the charge from integra- 
tion capacitor C4. Noise reject pot R2 and 
series resistor R I in combination with C4 
provide an adjustable noise -threshold. After 
a number of cycles have been received, indi- 
cating a valid return echo. display driver Q I0 
turns on. which in turn drives drives display 
transistors QI I, Q12. and Q13. Like the 
transmitter stage. it can deliver ten watts of 
peak display drive. 

The diagram shows an LED display 
although neon. digital. and CRT readouts 
can also be used. Neon displays common in 
depth measuring and fish finding equipment 
use a voltage step-up transformer. Various 
methods of chip protection are possible to 
prevent excessive current buildup in the 
transformer primary. Returning the trans- 
former winding to an RC filter gives the peak 
power delivery of the capacitor and the long - 
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FIG. 1-NATIONAL SEMICONDUCTOR LM1812 ULTRASONIC TRANSCEIVER. 
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save on gas! 
save on tune-ups! 
save on maintenance! 
Electronic ignition is "IN"I So says 
Detroit. 
Update your car with either a TIGER 
CD or a TIGER I breakerless system. 

Enjoy the benefits of better gas mileage, 
quicker starting, elimination of tune-ups, 
50,000 miles on points and plugs, and 
reduced maintenance expenses. 

TIGER MAX CD $69.95 
TIGER 500 CD 59.95 
TIGER SST CD 42.95 
SIMPLIKIT CD 31.95 
TIGER I 45.95 

Postpaid U.S.A. only. 

W Star Corporation 
Dept. WW, P.O. Box 1727 
Grand Junction, Colorado 81501 
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term current limiting of the series resistor. 
The average output power is thus controlled. 
but high peak power surges are permitted. 

The LM 1812 is packaged in an 18 -pin DIP 
and sells for $12 in lots of 100. For additional 
information. contact National Semiconductor 
Corporation. 2900 Semiconductor Drive. 
Santa Clara. CA 95051. 

CDP1802 microprocessor 
Microprocessors are available in different 

technologies--PMOS. NMOS. bipolar. and 
CMOS. CIv OS has the distinct advantages of 
low poser dissipation and wide -temperature 
operation. RCA's 1801 microprocessor was a 

two -unit deal that was relatively slow and 
expensive. Started out at $200. the price of 
the pair dropped into the still unattractive 
$50 range. 

But they haven't been sleeping! Just 
announced is a single -package CDPI802 
COSMAC microprocessor that is a dramatic 
improvement over the earlier version. New 
instruction repertoire has been added. cost is 

competitive. down to under $30 levels. and 
the execution speed of single -cycle instruc- 
tions is down to 2.5 microseconds. Standard 
aluminum gate construction has been sup- 
planted with a self -aligned silicon -gate proc- 
ess that cuts down chip area and increases 
yield. 

RCA's new. 230 x 180 -mil µl' retains the 
unique architecture of the older 1801 design. 
Programs written for the earlier circuit will 
run without change on the ness one. It is built 
with a new C21. closed -COS, MOS logic. 
Source connections are common and sepa- 
rate contacts are not needed. Guardhands to 

prevent parasitic action are not needed. yet 
the CDPI802D can operate at full supply 
range of 3-12 volts. 

The CDP1802 block diagram in Fig. 2 

shows an 8 -bit address bus MAO through 
MA7. The bus is time -multiplexed to 16 bits. 
Storing the first 8 bits in an external latch 
gives 65K of memory addressing capability. 

Sixteen general-purpose registers distin- 
guish the RCA approach from contemporary 
processors. Each register is 16 bits long. 
which adds up to 32 8 -bit bytes or a total of 
256 read-write scratchpad hits. By loading 
these registers with frequently used addresses 
and data. efficient programming code can he 
written. Single -byte instructions replace mul- 
tiple -byte main memory addressing oper- 
ations in other schemes. 

Any register can he designated as the 
program counter or data pointer. One of 
three 4 -bit registers selects the particular one 
of the 2' scratchpad registers. 

Many of the memory and register instruc- 
tions include a 4 -hit operand that is stored in 
the N register. The most significant 4 hits of 
the instruction is the operation code and is 

stored in the 4 hit I register. For example. the 
instruction format IN is an increment register 
operation. To increment register 5 by one, the 
instructions would be 15 in hex or 00010101 
in binary. Binary. number 0001 would he 
stored in the I register and 0101 in the N 
register. The control logic decodes the op - 
code and sends out signals to direct the N 
register to select register 5 in the array. The 
control logic then causes the addressed 
register to he incremented by one by the 
incr deer block in Fig. 2. 

Accuracy like a VTVM... 
-Convenience like a VOM... 
NEW BATTERY -OPERATED FET 
SOLID-STATE VOLT -OHMMETER #116 
Easy -to -build KIT 

$39.48 =1165 - 

Factory -Wired St Tested 

$52.95 =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 
versatility: 4 P -P AC voltage ranges: 0-3.3, 
33, 330, 1200V; 4 RMS AC voltage ranges: 
-1.2, 12, 120, 1200V; 4 DC voltage ranges: 

)-1.2, 12, 120, 1200V; 4 Resistance ranges: 
0.15, 0-1005, 0-10 meg., 0-1000 meg.; 
4DB ranges. -24 to +56DB. 
Sensitive easy -to -read 41/2" 200 micro - 
amp meter. Zero center position avail- 
able. Comprises FET transistor, 4 silicon 
transistors, 2 diodes. Meter and tran- 
sistors protected against burnout. Etched 
panel for durability. High -impact Bake- 
lite case with handle useable as instru- 
ment stand. Kit has simplified step-by- 
step assembly instructions. Both kit and 
factory -wired versions shipped complete 
with batteries and test leads. 51/4"H x 
61/4"W o 27/e"D. 3 lbs. 
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Send FREE catalog of com plete EMC line 
and name of nearest distributor. 

RE -02 

Name 

Address 

City 

State lip 

EMC 
ELECTRONIC MEASUREMENTS CORP. 

625 Broadway, New York, N.Y. 10012 

ANO WORLD'S MOST PRACTICAL SOLDER HANDLING TOOLS 
4. 
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FIG. 2-BLOCK DIAGRAM OF THE RCA CDP1802. 

In instructions where register addressing is 
not used. all 8 bits are interpreted bs the 
control logic and none of the scratchpad 
registers are selected. 

The 4 -bit I' register decides which of the 16 

is to be used as the program counter. The 
program counter holds the address of the 
program stored in memory and is incre- 
mented sequentially to fetch successive 
program steps. 
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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 
has a tough 5 -year guarantee on both 
the case and pallet. 

P,11 \ 3.~.2s5 Cases for business and industry. 

2301 S. Prairie Ave., Chicago, Ill. 60616 1312) 225-6670 
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The -world of electronics'is becoming both 
larger and smaller. Aslts essential hardware is 

F 

rapidly decreasing in size, the demand for 
competent technicians is rapidly increasing, 
especially in communications and marine 
,technology. 

The Jensen Beech Campus of Florida Insti- 
tute of Technology offers an Associate of 
Science degree in Electronic Technology con- 
centrating on the specialized skills needed in 
modern marine and communications-ápplica- 
tions. Students in this program receive broad - 
academic training in electronics as well as 
civerse'practical experience qualifying- them 
for various career opportun ties, in industry. 

To- learn more about F.I.T.'s Associate of 
Science degree in Electronic Technology, re- 
turn,the coupon below today. 

Florida Institute of Technology 
720 S. Indian River Drive 

Jensen Beach, Florida 33457 
Name 
Address 
City 
Zip 
Age_Vete anC 

Phone 
State 

Area Code 

RE RP 2/77 
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ATC-10 

GENERAL TELEVISION 
SERVICER 

Extra wide range RF/IF attenuator for 
testing receiver sensitivity. 

GRAY QUAD pattern for gray scale 
tracking checks/adjustments. 

COLOR BARS pattern with 6th bar 
marked to make your job easier. 

3.58 MONITOR pattern for oscillator 
frequency checks with no need to short 
the AFI'C test point. 

RED RASTER pattern for checking and 
adjusting purity at the flip of a switch. 

All dot patterns have fine pinpoint dots. I High level, 75 ohm video output. 
2 year factory warranty. 
30 day money back guarantee. 

Carl Ilabcoke (Electronic 
Servicing) says, "If I 

could choose only one 
of the many kinds of 
dot or crosshatch pat- 
terns, I would want this 
one. Think how much 
easier the composite 
I-1 MCI I DOTS pattern be- 
low would make your 
job. It can also perform 
size, linearity, pincushion 
and centering checks. It's 
only one of several 
unique patterns produced 
by the ATC-I 0 that can 
save you time, trouble 
and most important - 

money. We'd love to 
show you how. Write us. 

rnaaaaaaaa, iaaaaaaaaai laaaam>. aat i aaaaaaai la aaaaaoai aaaaaaaa iaaaaaaaai aaaaaaaaai aaaaaaaoa: 
American Technology Corporation 

225 \lain Street. Dept. ICC. Canon Cite. Colorado 81212 
(:rrAit ,ard S (:01I ph,nu..,rdrr 7,..uu.r. d.,, .IpinrW. (3113) 2774t991, r,t.:t 
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Now... PUSH-BUTTON 
REMOTE TV CONTROL 

MODEL TRC-82 

For ALL Channels 
For ALL TV SETS! 

INSTANT PUSH-BUTTON CHANNEL 
SELECTION, UHF and VHF 

TURNS TV ON and OFF, FINE TUNES 

IMPROVES TV PICTURES- 
AMPLIFIES TV SIGNALS 

rn UL LISTED 
2- 
Z FCC CERTIFIED 

cc UNIVERSAL-WORKS WITH ANY TV 

SOLID-STATE VARACTOR TUNING 

9 
Q \` 

JERROLD ELECTRONICS 
GENERaL iNSTRUr.nENT COgaogaTiON 

Horsham,Pa.190441215)674 4800 J 
CIRCLE 61 ON FREE INFORMATION CARD 

FREE bufglar- 
re 

alarm catalog 
over 900 

systems, 
detectors, 
controls, 

sounders, 
= tools, locks, 

"nrci 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- 
sional 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 

The 4 -bit X register picks the register to be 
referenced by arithmetic and logic oper- 
ations. 

Interruptions in program executions by 
peripherals such as terminals and disk 
memories are standard computer procedures. 
The 8 -bit T register is used to hold the X and 
P register contents and store them in a single 
memory -location. After servicing the inter- 
rupting device with a special program 
routine. the T register is used to reset X and P 
to their original values so the main program 
can continue from where it left off. 

The 8 -bit D register is the µP accumulator. 
Data is transferred in either direction 
between the D and scratchpad registers. 
Since the general registers are twice the 
length of the D register. either the low or 
high byte can he loaded by separate instruc- 
tions. 

Data transferred to and from memory 
must pass through the accumulator and is 

handled by a series of eight memory refer- 
ence instructions. The instructions use either 
the X or I' registers as operands. These 
pointers will either stay fixed or will be 
automatically incremented by the choice of 
instruction. 

Arithmetic and logic operations take place 
between memory and the D accumulator. 
governed by an extensive series of instruc- 
tions. The 1802 has a number of new imme- 
diate instructions that are two bytes in length. 
These load constants or use them as other 
operands. Immediate means the constant is 
stored in the second byte of the instruction. 
This is very useful when setting up indexes or 
initial memory pointers, which can then be 
incremented or decremented by the pro- 
gram. 

At the heart of many machine -language 
routines are the branch instructions. and a 

large assortment will save programming 
code. The 1802 selection includes two -byte 
short branches where the second byte is the 
address that replaces the low program 
counter byte. Jumps over a 28. 256 word total 
range on the same memory page use these 
instructions. New to the 1802 are long 
branches that are three -bytes and allow 
jumps to any location in memory. The high 
and low address bytes to be inserted into the 
program counter are in the second and third 
instruction words. Except for the uncondi- 
tional branches, the decision to jump or not is 
based on the state of the D register. and the 
DF, Q, and EF flags. DF, the data flag. is a 

one -bit ALU carry flip-flop. Q is a program 
controlled flag. and EFI through EF4 are a 
group of flags controlled by peripherals. 

Short and long skip instructions are similar 
to the branches in that they are executed in 
response to the same flag conditions. but 
their action is limited to the skipping of either 
one or two steps in the program. They are 
single -byte instructions that are very efficient 
in terms of memory space. 

The ten control instructions include the 
stack return and idle operations. The remain- 
ing group are the output instructions that 
route data from the registers pointed to by X 
to the output data bus or from the input data 
bus. During input-output operations. the 4 - 
bit N register is set to a value between 1 and 
7 and used to select the peripheral device. 

The unit price of the 4 -6 -volt 5-ps 
CDP1802D is $29.50. The 3-12 volt full speed 
CDPI802CD is $43.50. Information is avail- 
able from RCA Solid State Division. Route 
202. Somerville. NJ 08876. R -E 
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cen e 
CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or 
services). 51.40 per word (no charge for zip code) . . . minin-um 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. 

EDUCATION & INSTRUCTION 
TELEPHONE bugged? Don't be Watergated! 
Countermeasures brochure $1.00. NEGEYE 
LABORATORIES, Box 547 -RE, Pennsboro, WV 
26415 

ELECTRONICS 
DESIGN NEWSLETTER * Logic Design Techniques lyet 

1.-65°0 Digital 6 Linear Design r4/*!¡a 0Eque55 "Theory 6 Procedures ¡/óo/00 

t c * Construction Protects by, ̀  
Subscription $6 Sample Copy Si 

VALLEY 14EST Boa 2119-L Sunnyvale, CA 94087 

FREE educational electronics catalog. Home 
study courses. Write to: EDUKITS WORKSHOP, 
Dept. 288G, Hewlett, NY 11557 

GRANTHAM's FCC License Study Guide -377 
pages, 1465 questions with answers/discus- 
sions-covering third, second, first radiotele- 
phone examinations. $10.70 postpaid. GSE 
PUBLICATIONS, 2000 Stoner, Los Angeles, CA 
90025 

F.C.C: EXAM MANUAL 
PASS FCC EIAMSI Mererio, Rudy-lnh. 
Answers for FCC 1e* end 2nd doss Radio- 

telephone hostel. Neely 'coiled mulliale 
choice outshoot end diagrams carer all 

arras in FCC crams, plus Sell.Sludy 
Ability Teo. $9.95 podpeid. Money 

both guarantee. 

OMMAND'PRODUCTIONS . PIG. 805'76348 E 

RADIO ENGINEERING, DIV: SAN FRANCISCO, (AL. 94126 

BUSINESS OPPORTUNITIES 
BIG profit in Real Estate, learn from an expert 
how to successfully buy and sell residential and 
investment properties, plus bonus Real Estate 
definitions $2.95: LINPAUL ENTERPRISES, Box 
60, Dept. RE 277, West New York, NJ 07093 

HIGHLY 
PROFITABLE ONE-MAN 

C 

ELECTRONIC FACTORY 
Investment unnecessary, knowledge not 
required, sales handled by professionals. 
Ideal home business. Write today for facts) 
Postcard will do. Barta-BN, Box 248, 
Walnut Creek, CA 94597. 

CABLE FM station: Start your own. No invest- 
ment, excellent income. Details free. CAFM, Box 
5516-FB, Walnut Creek, CA 94596 

YOUR HOBBY EXPENSES ARE 

TAX DEDUCTIBLE! 
FOR FREE INFORMATION WRITE 

FINANCIAL MANAGEMENT ASSOC., INC. 
BOX 82129AD SAN DIEGO, CA 92138 

WANTED 
QUICK cash . . . for electronic equipment, 
components, unused tubes. Send list now! 
BARRY, 512 Broadway, New York, NY 10012, 
212 Walker 5-7000 

PLANS & KITS 
SAVE 50%. Build your own speaker systems. 
Write: MCGEE RADIO ELECTRONICS, 1901 
McGee Street, Kansas City, MO 64108 

TV JAMMER 
Amaze your friends! Makes TVS go into distortion. 
Max. range 20: IN EASY KIT FORM.,.$2.65 

* SEND FOR FREE CATALOG * 
ELECTRONICS COMPANY 

6827 Tobias Av. Van Nuys Ca.91405 

Independent News Company, Inc. is pleased o announce a Retail Display Plan available to 
all retailers interested in earning a display allowance on Radio -Electronics magazine and 
who purchase the magazines from suppliers other than Independent News Co., Inc., or the 
publisher. 

To obtain details and a copy of the formal contract please write to Director, Retail Sales 
Division, Independent News Co., Inc., 75 Rockefeller Plaza, New York, N.Y. 10019. Under 
the display plan in consideration of your acceptance and fulfillment of the terms of formal 
contract to be sent to you upon your request you will receive a display allowance of 10% of 
the cover price per copy sold by you. This plan will become effective with all issues of 
Radio Electronics delivered to you subsequent to the date your written acceptance of the for- 
mal Independent News Co., Inc. Retail Agreement is received and accepted by our Company. 

READY TO 00 
All CORDS do,E.x,t.,N MOTOROLA woo 

EASILY DI 

IT'S READY TO GOI Feature.: 115 VAC dpere- 
tion. An exceptional feature: 115 VAC motor, to "WOW 
FREE" heavy duty wheel; built in pow.' supply: built- 
in preamp, panel, blackand-ellvertrimmed a 414 a 4V, a ye' heavy duly plaatie.DcptA 11 Wt. 3 Ibs, Gt. No. 283444 

FAIRCHILD, NATIONAL 
VOLTAGE REGULATOR PANIC 

YOUR To.aao ar To.3 CASES 
CHOICE S POSITIVE OR NEGATIVE 

31 for $2.750 1.000 RATING I p EI,,, a4 
C.t. 204449 Positive Voltage State voltage and cone 
C,l. 283450 Nae*tlea Voltage style when ordering. 

Roils tx 
a ¡ii 

TOUCH TONE 118 
ENCODER 

KIT* g 
REPEATER 1e.a Cy -/t Mz-Zo 

/%^ -il rnEn `_Q 
i \\ CypRy O 0'I 

SHOP 

1.25M, 2 -meter and 0 -meter amateur radio operators. 
if your rig la mobile, convert it *roily to a mobile 
telephone station and contact your home, shop. school. 
factory TTF.-100 touch tone encoder kit. Kit include*: 
Chomertes touch tone pad, Motorola MC14110 chip. 
trimpot, reeintore, teller, diagram, and C-10 pc board. 
Electrical epee..: 12.16 volts, 5 mils (mas), 4 volt.. 
PP output. . Les. 1 -MC eryetai. Gt. No. 20 3385 

CM. No. Description Sale 
BUY 'EM 283149 Touch Tor. Pad $4.50 

203382 MC14410 Chip 10.50 SEPARATELY 
2R 3313 P.C. Board 2.93 

DIGITAL CLOCK 
4 -digit. 0.5" Dig" MODULES 95 c.k., LED, built -In red 

filter, with a MM5385 m 1- WITH 
function alarm chip. 

mounted one 3 1 ,, n BUILT-IN Cal. Ne. 
" module. Ile* ml oeeet uCHIP" 2Ñ3411 

my discrete components 
anted onmodule by fac- 

tory.o to equire only a 

function awl thee, 
and voltage 

patrol, 12-16 rolea Sla- 
t transformer, AC line 

cord a e Man se oal- 
bulltiu al and radio 
Alarm ON/OFF. Irutruction 
and hookup diagrams. 
SAPS. wt. T ore, 

o 

CITIZENS BAN 
$1995 POWER SUPPLY 

3 AMPS 12 VDC @ 
REGULATED. CONTINUOUS DUTY 
CONVERTS CB, NAM RIGS TO NOME 

115y to I2VDC cony eeeee! 
Built -In automatic RESET 
circuit breaker. Powerful 3 
arne, (B amp. peak) make. 
it ideal for SSB ros, tool 
Attraction walnut like metal 
modern -design cabinet (Ax 
a ',u a214"). Dig U.S, 
maker design. Built-in cir- 
cuit breaker. Front Panel 
h,.. OFF -ON switch and 
1.1..0 light. For 115 VAC 
60 cyCle. WI. 5 lb.. 

Cat. No. 203452 

Rotron' Fans 

e$ 88 Its VACI 
Compact' 
Llghtwelabtl 

AG2AGh only 4.11/16^.A. 
a 1 % " deepI 

P ans by Rotron. Used extensively. for hi -h root because 
of low -coot, dependable cooling, s. well an flushing 
computers, power nupphen orrice' equipment. light 
nroiectorn, tranomittero. receivers & morel Weighs only 

1 -lb. LOW NOISE IF.VF.LI /tumidity de moisture resis- 
tnnl oto . REVERSIBLE. AIR FLAW! Impedance pro- 
ected. Suitable for -40. to +100 F. Both 115 VAC. 
3200 rpm. 15 »'alts, .1 O amps. Ili -impact, name retard- 
ant p.,lyearbonote propellers in a reinforced phenolic 
vnind block. ...moved from oew equipment. Money 

back .guarantee 1 t/a Iba. 203109 "Muffin" 3 -blade 

MICROPROCESSORS 
0 8008 $14.95 0 8080 $ 24.95 

2102-1 51.95 8 FOR 511.95 
O 1702-A $9.95 3 FOR 525.00 

MM5262 $1.95 3 FOR 53.00 

Terms: Add postage Rioted: net 30 MIN.ORDER $6 Phone : Wakefield, Maas. (617) 245-3829 
Retail: 16-18 Del Carmine St.. Wakefield, (Plus Postage) 

POLY PAKS 
P.O. BOX 942R LYNNFIELD, MASS. 01940 

.. .1,115Á ITV 
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NÓU CAR WILL 

STAR - even with a LOW BATTERY! 
-even in COLD WEATHER! - even in DAMP WEATHER! 

.RR.12 

... THANKS TO: 

Coii#FiiiI® 
AUTOMATIC STARTING BOOSTER 

. the Amazing New Invention! * GIVES YOU 

"Sure -Fire -STARTS 

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 Awires & 2 -Boils). 

Fits ALL Vehicles with Battery/Coil 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 
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! 

SPECIAL Comes with... 
Iniroducto Otter FACTORY WARRANTY. ry 

Copy evadable on written request. Only 
ADVANCED ELECTRONICS. N.V., Si 995 EYE Sr. N W. wasnngro DC 70006 

ORDER NOW! ... and never be caught 

r675 E 

with difficult Starting AGAIN! Install 
the COIL/FOIL and prove to yourself 
that it works or your money back. 

106 

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 S 

30 -DAY "NO RISK" TRIAL...SATISFACTION GUARANTEED 
or Return Unit In 30 days for Full Refund. 
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Free Information Number Page ADVERTISING INDEX 
kmerican Used Computer 120 RADIO -ELECTRONICS does not assume 
ATV Research 110 any responsibility for errors that may 

appear in the index below. 46 Babylon Electronics 116 

Karel Barta 105 

Free Information Number Page CFR Associates 110 

Command Product ions 105 
Acoustic Ober Sound Systems 35 

68 Allison Automotive 22 50 Delta Electronics 116 

79 American Audiupurl Cover Ill Devi runix Organ Products 110 

47 American Technology 104 57 Digi-hey 113 

9 Al' Products 100 Fair Radio Sales 110 

811 B&h-Div. of Dvnascan 38 59 Fordham Radio Supply 112 

31 Br ks Radio & TV 98 16.45 Formula Electronics 111.116 

Financial Nlanagcmenl Associates 105 
CIF -Cleveland Institute of Electronics 

88.91 311 Godhoul Electronics 112 

18 Cobra -Div. of Dynascan Cover IV 63 Hot b-v-1ronk 122 

67 Continental Specialties 13 Information Unlimited 120 
CREI-Div. of McGraw -I lill Continuing 42 International Electronics 119 Education 70-73 

Inlerfab 110 
84 Dana Labs 94 

69 Della Products 95 
4.5 James 114.115 

74 Digital Concepts 24 Lab Science 110 

28 ECD Cover II Lakeside Industries 110 

2 EDI 96 GI Meshna 120 

20 Edmund Scientific 124 21 Mini Micro Mart 120 

23 Edsvn 102 52 New -roue 122 

81 EIC'O 34 13 Nevus Trading 122 

E&L Instruments 85 19 Olson Electronics 110 

34 

38 

EMC -Electronic \Ieasuremenl 102 
P.P.G. Electronics 105 

Empire Scientific 86 
24.25 Poly Pals 105.123 

Enterprise Developnsenl 97 

IO 
41 Guest 118 

Fidelity Sound 98 

3 Florida Institute of Technology 103 75 Radio Hut 109 

GC Elect ronics 17 55 SI) Sales I 1 7 

(:FN Communications 37 62 Solid State Sales 118 

14 Grantham School of Electronics 99 7 Surplus Center 118 

GTE Sylvania -Consumer Renewal I Trunthell 120 

6 Hat Communications 100 64 TN' Tech Aids 112 

100.102 Heath 18-21.26-27 70 Utep Marketing 120 

58 Hickok Electrical Instruments 14 Valley West 105 

26 Indi:ura I lomc Study Institute 87 Visules 110 

39 International Crystal 82 

66 .10 Electronics 96 

MOVING? 
60.61 

78 

Jerrold 33.104 

I.ect rot ech 79 

37 McGraw-Ilill Books 5 

22 XI 84 
8 Mountain West klarns Supply 104 Don't miss a 

IS National Camera Supply 98 single copy of 
National Radio Institute (\RI) -Div. 

of McGraw-Ilill Continuing Education 
8-11 

National Technical Schools '78-31 

Radio -Elec- 
tronics. Give 
us: 

ATTACH 

33 Oh \lachine & "fool 80.81 
LABEL 

40 OpNmleclronics 93 Six weeks' no- HERE 
II I' %IA Electronics 96 tice 
77 Platt Luggage 103 

56 PIS Electronics 84 Your old ad- 

35 

65 

R:ulio Shack 23 
Rye Industries 94 

Schuhcr Organ 84 

dress and zip 
code 

76 Sencore 36 
44 Shakespeare 2 Your new ad- 
54 Southwest Technical Products 83 dress and zip 
17 TAR Books 16 code 
29 Tektronix 25 
72.73 Telematic-Div. of UXI 32.87 
12 Tri-Star 102 name (please print) 
49 'Tuner Service 15 

53 V.I.Z. Mfg. 97 address 
27 Weller-Xcelite-Div. of Cooper Induslrics..7 

city state zip code 
NI \RKEI CENTER AD INDEX 

36 %drive Electronics 121 
Mail to: Radio -Electronics 

SUBSCRIPTION DEPT., P.O. BOX 2520, 
71 ldvanced Electronics 106 BOULDER, COLO. 80302 



TERMS: 
Tax. 

For 
orders 
527-2304. 

m" 
9 +: 

Radio 
Money Back Guarantee. No. COD's. Texas Residents add 5% 

Add 5% of order for postage and handling. Orders under $10.00 
75c. Foreign Orders: US Funds ONLY! 
your convenience, call your BankAmericard or Master Charge 

In our Continental United States. Call Toll Free. 1 - 800 - 
Texas Residents call Collect 1 -214-271-8423. 

P l eurttlum O. Box 64783 Dallas, Texas 75206 

VARIABLE POWER SUPPLY KIT 
Continuously variable from 3V to 20V 
Excellent regulation up to 300 mill. 
3000 MFD of filtering 
Fiberglass PC Board mounts all components . 9 
One hour assembly 

. Makes an excellent bench or lab power supply 

. Includes all components except meters 
Yes, case is included 

,,,.A ONLY $9.95 

SOCKETS - Pulled from PC Boards 
24 PIN Low Profile 6 for $1.00 
14 PIN Low Profile 8 for $1.00 

Solder Tail Limited Quantity 

WATERGATE SPECIAL complete with drilled PC Board. 
Telephone relay automatically PARTS AND CASE 
starts and stops tape recorder. SATISFACTION GUARANTEED 
No batteries required. Kit ONLY $10.95 

PLASMA Discharge Display 
By National Electronics 

12 DIGIT DISPLAY.4" character 
Neon Orange in color 
Specs Included Only $ .79 

Money Back Guarantee 

VOLTAGE REGULATORS 

LM340-6 LM340-15 
LM340-8 LM340-18 
LM340-12 LM340-24 
Your Choice Only S .85 ea. 

180Á1/4 20KÁ1/4 
330..1/4 22KA1/4 
330.1/8 27KÁ1/4 
470..1/4 33K"1/4 64 39K,1/2 
1K 1/4 43K A1/4 

Complete Power Supply Kit for above, 
including P.C. Board XFMR, and 
Instructions. Only $3.25 

Money Back Guarantee 

TRANSISTORS 

2N4400 6 / $1.00 
2N5401 6 / $1.00 
2N3055 .75 

1.2KÁ1/4 47KA1/4 
2.2K"1/4 56KA1/4 
3.3K" 1/4 82K A1/4 
3.9K"1/4 100KÁ1/4 
4.7K.Á1/4 150K.,1/4 
6.8K.Á1/4 220Kn1/4 

3N201 
PROTECTED DUAL GATE N -CHANNEL 
FET FOR LOW NOISE, VHF PREAMP 
APPLICATIONS Only $ 

BRIDGES 
1 amp 50V $ .89 

10 amp 50V 1.29 
25 amp 50V 1.49 

All resistors are PC Lead 
but are not pull offs 
5% - 100 min. order Each value 
No Mix -990100 

- .80 

HARDWARE 
New, includes 2-56, 4-40, 6-32 and 8-32 
screws and nuts. A very useable selection 1/2 pound $1.50 

ELECTROLYTIC CAPS 
2200 OF 35VDC Upright PC Lead S .29 
1000 OF 35VDC Upright PC Lead S .29 

of hardware. 1 pound 2.60 
LM309K $1.50 PROJECT CASES 

FCM 7010 

4 DIGIT DIRECT DRIVE 
RADIO ALARM CHIP 

DIODES BY MOTOROLA 
2-1/2 AMP 1000 VOLT 

N E 565 1.00 
NE555 .45 
LM3900 .35 

(Order by number) 

CASE 

" 
SIMILAR TO M K50380 

ONLY $4.95 

8 for $1.00 
Limited Quantity 

w-3" ,t 
L-4 3/8" - - 

CASE 3 

s1.40 

FND 359 
COMMON CATHODE 
DIRECT REPLACEMENT 
FOR FND 70 BUT 
LARGER .40 IN. 
CHARACTER 

Only $ .90 

FCS 8000 
COMMON CATHODE 
12 HOUR 3-1/2 
DIGIT ARRAY 
Includes AM/PM 
Indicator and Colon. 
.80 in. character 

H-21/2" $3.40 ':;::;%::::::::::::::::r,.:.. 
W-7 ( iii;:?`: 

... 

Slope Front -h" :f 

CASE 4 
FOR CUSTOM BUILT 
CASES, CALL OUR H-1 7/8' 
TOLL FREE NUMBER IN -4 3/B 
Also nh aboutour 

CASE 2 

is:.;: H-2" $3.00 
. w-47/8' J L-3'6" 

Slope Front - ' " 

;.;:::: -^ ;::;;;y;,;:: CASE 5 
H-lh" $.99 

$2.50 $; W-2 7/8" 

6 for $4.95 $4.95 T - 
1ib , 

p.m.,'e,u°°nr+ L-3" L-214" 

TTL 
7400 7425 7454 74100 $1. 

Special CD4013AE By RCA 
5 for $1.00 100°h PRIME 

.19 .30 .19 
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 $1.25 
7421 .19 7453 .19 7496 .89 74193 $1. 
7423 .39 74195 6g 

100% GUARANTEED! OR YOUR MONEY BACK. 

GUARANTEED! C MO Pg7,UE 

CD4001 .23 C04017 1.00 CD4030 .40 C134056 1.80 
CD4002 .23 CD4018 1.20 CD4035 1.24 CD4060 1.45 
CD4007 .23 CD4019 .40 CD4040 1.35 CD4066 .85 
C04009 .53 CD4021 1.20 CD4041 .85 CD4071 .23 
C04010 .49 CD4022 .95 CD4043 .73 CD4076 1.25 
C04011 .23 CD4023 .23 CD4044 .50 CD4098 1.65 
CD4012 .23 CD4024 .87 CD4049 .55 CD4512 1.30 
CD4013 .45 CD4025 .23 CD4050 .50 CD4516 1.75 
CD4014 1.30 CD4027 .53 CD4051 1.45 CD4518 1.60 
CD4015 1.10 CD4028 .90 CD4052 1.25 CD4520 1.60 
CD4016 .49 CD4029 1.20 CD4053 2.25 C04911 .30 

CALL OUR TOLL FREE NUMBER 1-800-527.2304 
FOR QUANTITY DISCOUNT INFORMATION 
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VOICE ACTIVATED SWITCH 
CActivates devices such as 
lights tape recorders etc 
Comes with 5 leads 3 x 

1 Operates on 4 5 VDC 

Reg.1 98 Shpg wt '1 lb 

X M-556 

8 -TRACK Blank Tape 
C40 -Min Blank tapes for 
quality reproduction Just 
the right length for record 
log most LP s etc Shpg 

Reg 
G9C 

wt '2lb -907 

ELECTROLYTIC 

L 

REG. $5 \/ 

CAPACITOR KIT 

70 Package of 50 axial and 
radiall lead types Low 
voltage. high capacity 
types Shpg wt 1 lb 

CD -407 

SOLDERING 

- - -á' 
I 

REG. 

IRON 

Easy to use pencil -tip iron 
for those delicate solder - 
ing lobs Reaches tem- 
perature to 250 9'.' 
long 117 VAC Shpg wt u{.7 r, lb TL -448 

HARDWARE AND COMPONENTS 

I. RPM Timing Motor 115V AC MO -277 Reg 89 .39 
I RPM Timing Motor 115V AC M0.289 Reg 89 .39 
3 6V DC Hobby Motors Kit of 5 MO -333 Reg 2 00 .59 
2 Speed Motor II5V AC MO -336 Reg 4 98 2.49 
3600 RPM Motor 11SV AC MO -361 Reg 300 .99 
4000 RPM Appliance Motor IISV AC M0.395 Reg 2 98 .99 
6V Panel Lamp I -Red I Green P1-065 Reg 1 79 .79 
6V 30 ma Lamp W leads Pig 2 PL -270 Reg 89 .59 
6V Mini -Screw Base Bulb Pig 2 PL -211 Reg 69 .59 
I2V Mini -Screw Base Bulb. Pig 2 P1.272 Reg 89 .69 
12V Bipin Mini Bulbs, Pig 2 P1-213 Reg 119 .59 
N Cheater Cord. Pig of 2 WW 061 Reg 129 .59 
Terminal Strips, Pig 40 Asstd KM -501 Reg 130 .50 

256474 Output Transistor TR-174 Reg 3 79 1.19 
Fairchild 703 Type IC TR 293 Reg 99 .39 
Fairchild 717 Type IC TR-294 Reg 99 .39 
IC Grab Bag 10 Asstd. Types TR-421 Reg 119 .50 
Calculator IC Chip. Nortec 4202 TR 424 Rey 6 00 2.99 
SCR Grab Bag. 25 Asstd Types TR-446 Reg 2.69 .90 
Cadmium Photo Cells. Pi0R of 2 1R-512 Reg 90 .49 
Motorola Amplifier IC. 8 Pin 0 1 P TR-513 Reg 1 29 .59 
Alum nurn Heat Sink 191 v I'2 . KM -027 Reg 49 .29 
12 Digit Calculator IC EM -330 Reg 6 00 1.49 
20 Key Calculator Keyboard SM 339 Reg 6 00 1.29 

3 7 Seg LED . Green. Comm A AM 341 Reg 2 69 1.39 
3 7 Seg LED . Yellow. Comm A KM -341 Reg 2 49 1.39 
3 7 Seg L E D.. Red, Comm A AM -370 Reg 2 00 1.19 

Sperry 9 Digit Display EM -399 Reg 149 .79 
3 7 Seg L E D . Red, Comm K EM 414 Reg 2 00 .99 

TI Calculator Keyboard. 20 Key EM 523 Reg 5 00 1.00 
16 Key Switch Pad. less Keys E4-524 Reg 129 .59 
73 Key Switch Pad. Less Keys KM -525 Reg 149 .69 
Calculator Keys. Pig of 20 Asstd KM -538 Reg 1 50 .49 
455 KHa IF Transformer. Pair 11-083 Reg 198 1.00 
Toggle Switch Kit Pkg 3 Asstd SW -154 Reg 2 19 1.49 
Mini Toggle Switch D P D T 30 SW -406 Reg 1 79 .99 
See Saw Rocker Switch D P D f 3A SW 409 Reg 1 19 .69 
Center -Off Mini Toggle S P D t 3A SW -423 Reg 189 1.09 
Three Level Push Switch. 8A SW 460 Reg 29 .19 
Mercury Switch. S P D 1 5A SW 586 Reg 169 .49 
117 V AC Relay. Mini. S P D f 2A SW 641 Reg 2 00 .69 
Mini Rocker Switch. S P S T IA SW 773 Reg 59 .49 
leaf Switch S P D 1 5A Pkg 2 SW 814 Reg 159 .69 
Heavy Duty Toggle. 3 P 0 1 10A SW 838 Reg 90 .40 
117 V AC Solenoid, 1 Travel SW -840 Reg 2 00 .69 
Side Switch. D P 3 T Pig of 2 SW 846 Reg 1 20 .59 
II Pr Slide Switch Kit SW -850 Reg 1 29 .79 
6 0 12V Trans . 1170 PRI SA SEC IF -048 Reg 300 .90 
12 8 IOV Trans . 117V PRI 2A SEC TF-050 Reg 1 79 .60 
6 3v Trans 1178 PRI IA Sec 11.076 Reg 200 1.79 

FREE CATALOG - 

ery-ton'cs 
260 SO. FORGE ST. 

DEPT. LU, AKRON, OHIO 44327 

NAME 

ADDRESS 

ZIP 

Free PA Cataba 

CITY STATE__ 
Send Olson Catalog 

She The Following 
How 
Many 

Stock 
Number Description Price Total 

ENCLOSE POSTAGE AND SALES TAX 
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FASCINATING microcomputer kits! Build inex- 
pensively ASCII keyboard, paper tape reader, 
teletypewriter interface, trivoltage PS. Construc- 
tion manuals $2 each. 1702A Programming -S1. 
Free Catalogue. MICROTRONICS, P.O. Box 
7454, D101, Menlo Park, CA 94025 

KITS, semiconductors, components. Fast de- 
livery, free flyer. CHIPS ELECTRONICS, Box 
1030, Oakville, Ont., Canada L6J 5E9. U.S 
Inquiries. 

Wunitrer reproductions 

ORGAN KITS 
KEYBOARDS 

THE ULTIMATE IN DESIGN 
AND SOUND 

DEMO RECORD AND 
BROCHURE $1.00 

DEVTRONIX ORGAN PRODUCTS, Dept.4B 
m* 5872 Amapola Dr. San .lose, CA 95129 

LINEAR amplifier, 3-30 MHz, 100 watt mobile. 
Construction plans, $3.00, WILSON, Box 5516- 
FB, Walnut Creek, CA 94596 

QS 

0 kit 
P/C 

Send for your 
information 
packet today - 
which also includes circuit 
functions, component line-up, 
and accessories. Information 
Packet 51.00 (refundable 
with order). 

visulex P o. Box 4204R Mountain View, CA 94040 

;ids 

MOTHER Board for custom design, compatible 
with Altair, IMSAI, bus structure 22 slots, wr 
power connections $39.95, 100 -pin edge con- 
nectors $4.50 each, Z-80 CPU chip $69.95. 
12VAC 750 mA AC adapters each $4.50. 
NATIONAL DEVELOPMENT, P.O. Box 10061, 
Glendale, CA 91209 

BUILD' YOUR OWN TV 'CAMERAL' 
Idea/ 'for hone & business 

' THE ECONOMICAL ANSWER TO HOME MOR 
ITORING OF NURSERIES. ENTRAP CET, 
DRIVEWAYS...BUSINESS and INDUSTRIAL, !tit SURVEILLANCE...ITY...AMATEUR TV PLUS 

1 HUNDREDS OF OTHER APPLICATIONS. 
MODEL ET -IA. SERIES 0 - KIT FORM SIBS. 
ASSEMBLED 5215 SOLID-STATE. WORKS ONl 
ANY TY SET. OPTIONAL SOUND KIT S2,. 95', 

t ' I PHONE R WRITE for catalog. Dial 102-BS1-3TTI L L.' 
Rgx 453 -RE , ATV ,Research DANots art, NE. 687.1 

FUNCTION generator PCB using 8038 IC. Provi- 
sions for power supplies: variable offset, duty, 
amplitude, frequency. Complete instructions. 
$7.00. TELUS ELECTRONICS, 77 Leacock 
Drive, Ottawa, Canada K2K 1S5. US inquiries 
invited. 

SHOOT OUT 
JUST ONE OF THE 16 GAMES YOU 

CAN PLAY WITH OUR NEW INCREDIBLE 
HAND HELD ELEC TRONIC GAME 

SATISFACTION GUARANTEED 
ASSEMBLED & PPD. $QQG 

KIT $ 6.95 v /J 
INTERFAB, 27959T CABOT RD. 
LAGUNA NIGUEL. CA. 92677 

DECORATOR telephone kits. Over 50 styles and 
colors. Catalog 500. PHONE FACTORY KITS, 
RE016, Box 43147, Las Vegas, NV 89104 

FOR SALE 
RECONDITIONED test equipment. $0.50 for 
catalog. WALTER'S TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806 

SEMICONDUCTOR and parts literature, J. & J. 
ELECTRONICS, Box 1437R, Winnipeg, Mani- 
toba, Canada. U.S. Inquiries Invited. 

SURPRISE! Build inexpensively, the most un- 
usual test instruments, futuristic gadgets using 
numerical readouts! Catalogue free! GBS, Box 
100B, Greenbank, WV 24944 

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 

11 

e 
IC -101 CURVE TRACER 

STILL BY FAR TNI LOWEST COST WILL NNCTiON 
CURVE TRACER ON TIN MARKET. ATTACHES TO 

L 

U 
TOUR SCOW IN SECONDS. USED RV EDUCATORS. 

PRORSMONALS AND NOWTISTS ALL OVO THE 

WORLD. 30 DO MONITIACI GUARANTII. 

le ill inns ~LT 
$39.50 
ADD of PAN 

COLO. m 
ADO3'1% 
SAYS Toll 

PO ROT 1972, EOULDO, C010. 00301 . 

NEW Canadian Magazine, "Electronics Work- 
shop", $5.00 yearly, sample 61.00. ETHCO, Box 
741 "A", Montreal, Canada. 

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 

Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 
CATALOG 
New ITEMS... New BARGAINS! 

FREEUPON REQUEST! 
It you haven't received our new 

Catalog, write for free copy today. Address: Dept. RE 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45002 

MANUALS for Govt. surplus radios, test sets, 
scopes, List 500 (coin). BOOKS, 7218 Roanne 
Drive, Washington, DC 20021 

DESCRAMBLERS: Several professional models 
that work with all scanners. Tone encoders/ 
decoders. Scanmate, AAPP, radar detectors, 
Big Ears, alarms, books, kits, parts. Catalog 25 
cents: KRYSTAL KITS, Box 445, Bentonville, AR 
72712 

NON semi surplus. Monthly picture flyer. Qual- 
ity. Low price. Send 250. U.S. only. STARTRON- 
ICS, Box 683, McMinnville, OR 97128 

PICTURE TUBE MACHINE 
we 1m` anal r..1' NI:\,' and 
limm... irr r.,l ,Minx m 

,,I?llI.1.TS. TN I IN. 
I No. nut a11h CONY II ,Cs: u lilt' ORIGINAL. NI Cr:ll. 
For complete details 
send name. address. zip 
Code to 
LAKESIDE INDUSTRIES 
25aó W E,,,l.,la e. . 
CMtaeo. iii 606.7 
Phone 312.Sa2.3,os 

FREE catalog. Calculators, digital thermome- 
ters, ultrasonics, kits, strobes, Ni -Cads, LED's, 
transistors, IC's, unique components. CHA- 
NEY's, Box 27038, Denver, CO 80227 

ELECTRONICS, tools, hobby supplies, specials 
2N2222, 3906, 4403 all 6/1.00. Catalog avail- 
able. CHEMLAB, Box 41472-R, Chicago, IL 
60641 
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MODEL RCA 102 
AM -FM MONO 

TUNER AMP 
J 3 WATT OUTPUT 

All Solid State 
mss- v) With Indicator 

And Power Supply 
ONLY S12.00 EACH 

ADD S 1.00 POSTAGE FOR THIS ITEM 

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 

are.. (Not (NotAKit) 
I' 

t 
c' Only ;:22-i SD: 

O11 911E $17.SOea. 

AM -FM STEREO TUNER 
MODEL 20 WATT PER CHANNEL AMP 

2N3055X4 
All Solid State 

With Dial Indicator 

110V AC INPUT f. 
ONLY S55.00 EACH 

ADD $4.00 POSTAGE FOR THIS ITEM 

CLOCK KIT 
MOST POPULAR 
MM5314 KIT 

WITH A NEW CASE" 
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 Gre:n Color 0.3" Tube Readouts, 
All other transistor Drivers and other Corn 
ponents. Special Only 519.95 ea. 

FM 

ELECTRONIC 
SWITCH KIT 
CONDENSER TYPE 
Touch on Touch Off 

use 7473 I.C. 
and 12V relay 

$5.50 each 

WIRELESS MIC KIT 
Transmit range up to 500 ft. 

Easy to assemble 

$4.50 each 

Sub -Mini Size 
Condenser Microphone 

$2.50 each 

STEREO AM -FM MUX 
TUNER AMP MODEL 

RCA 104 

WITH BUILT IN ~may 
8 TRACK PLAYER 

USES HITACHI 
I.C. POWER AMP 
4W PER CHANNEL OUTPUT 
All Solid State with a Beautiful Panel. 

ONLY $55.00 EACH 
Ac 

So/60 HZ INPUT 
ADD 53.00 POSTAGE TO THIS ITEM 

SW AUDIO AMP KIT 
USE 2 LM380 

with Volume Control 
POWER SUPPLY 6VDC 

only $5.00 ea. 

ASCII KEYBOARD ENCODER CHIP 
G1 AY.5-3600 /o::. 40 pin DIP package, 4 level, 

rY/; ' 10 BITS per level, encoding 
for up to 90 keys. Latched 
data outputs and control sig. 
nal output, TTL compatibil. 
ity for all controls. 

WITH DATA ONLY $15.00 EACH 

STEREO AM -FM MUX 
TUNER AMP 

4 WATT PER CHANNEL 0- 
All Solid State t 

With a Vertical Panel r S 
All Brand New with Power Supply S 

ONLY S45.00 EACH 
1100 AC SO/60 HZ INPUT 

ADD 51.00 POSTAGE FOR THIS ITEM 

MODEL RCA 105 

STEREO AM -FM MUX 
MODEL RDA 106 TUNER AMP 

5 Watt Per Channel Output 
Uses Sanyo STK011 , Hybrid Power Amp 

and RCA Hybrid Dri 
vers. Two separated dials 

for AM and FM with slide vol- 
ume control and signal indicator. 

110V AC ONLY $40.00 EACH 
SO/60 2 INPUT 

ADD 53.00 POSTAGE FOR THIS ITEM 

3 AMP POWER SUPPLY 
UA723 REGULATED 

Output 5V and 12V 
Input 110AC 

only $19.50 
Postage 

for this item 
$2.50 

12 VOC Relay 
SPDT 4 amp 
S1.25 ea. 

MINI SIZE 
12V RELAY 
DTDT 500 
S1.40 ea. 

NI -CD RECHARGEABLE 
BATTERIES 

o AA SIZE. t 2V SI 25 each 

C SIZE. 12V SI 50e10h 
F SIZE. 12V 5250 each 

ALL GUARANTEED 
GOOD 

CPU ' 8080A 
UART TR1402A 
PROMS 1702A 
ROM'S 2513 
RAM'S . 11103 
RAM'S' 2102 

$19.50 
$10.50 
$11.50 
$19.00 
$ 11.00' 
$ 1.90 

19 KEY ALPHANUMERIC 
KEYBOARD 

TANDARD SIZE 
KEY TOPS 

WITH 

UNENCODED 
SPST KEYS 

ONLY $9.95 EACH 

COMPUTER KEYBOARDS 

f bt w O N. rT tr 
M-;.. BI J ?t' Rt A l a- 

yl . u-'' 

Stancard 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 
. - r. , I I 

SPÉCIAL THIS CO 0.3" 8 DIGITS DISPLAY 

1.111111111111(11111M111~ 
p áree'e; PUI 

IIIIIIIII9NINIIBI 11111011iiiiiiI1 

ONLY S1.75 EACH 
SAE DIP SWITCHES 

-L 

.n. Nu 1004 692 4xSPST SW 
10086918.SPST SW 

4 1 opt, sP51 S.v t hoes n a .n 
u 

DI P 
18 1On 

M5150e 

8 T,.IOa SP51 5+v,tc e a DIP 
16 arena. n le s2. 60 .. 

MODEL 8 TRACK STEREO RCA 10) 

TAPE PLAYERS 

I 
Complete Stereo Players 

With Built -In 
Pre -Amp 

AC so/BO el INPUT 

ONLY S7.50 EACH 
ADD $1.50 POSTAGE FOR THIS ITEM 

MoD" 
RCA RCA FM -AM MUX 
109 

J TUNER 
'T Without Case 

rret 
ti f/I Ki 

Special Price $16.00 each 

(Power Supply 
Not Included) 

MODEL 
RCA 1a. 

CHANNEL 
FM -AM MUX 

RCA 12 WATT PER 

TUNER AMP 
- 1 L All brand new 

f but no case. 
ce l Aoo s4.00 POSTAGE 

9 :,r OR THIS ITEM 

Special Price $35.00 each 

AUTO ALARM KIT 
Th. Crtmr.trgnter Auto 
Mom . an .lot Ironic. 
snll 0n0011.61 .eu O Pro 

t 
nlrurt SySem normally 

ho.n.d moon the 41001. 
or an mdnle 

TWO Tw a alter ng 011 l tugnr 
the alren7n om ea atr8 luau Owl' lua Owl' 
When the . IS r ered. Inc horn 0o 11 

sound .111,, .. 1045 SW nod eery delay The 
automobile own., , brt 

7t h 
eng t rgnrlron 

4 Y. will ac 
ar 

the a (r activated. ce ad. 
the diJOW well rowel IOrlwo rtfinutra tleloee 
eutornabcallb, to rang oft The alarm then m 

sots end .s Nrady to . I.,,n protect the vh.ele 
horn unwanted entry 

FEATURES Semple ,TSlallabon n, 
Auiomtn(aly to when auto:,et .nked. 
Adwsl.rhle role Inn,.. EV.tenVM e. bon. to 
allow toe urgushedes,, horn a nle. Numee 
cars anphc.rf.ons include utOlrelron OI boars. 

den, motorcycles. Hurls, Cannot 
0,. lea, t.va13.0 by "hot wet'ng" an a010 Can 

t 11« torr'.d 011 wdhout .gnrl.on trey. Neg 
Move WOund Only 

ONLY 510.00 per hot Completed Und 516.00 

SO UA PANEL METER 
óneer°5<:lneal7rrm' On10 

es rn norput 
on too aBran 1 

Only S3.80 ea. 

SUBMINIATURES TOGGLE 

yII 
SWITCHES 

eOFF el/SPOT 0.017 SI 10.. 
-- DPDT 00011 S150. Pep. ;p ] OT On Orr $1 )s.. 

I ...Ir.; Men. Sree Roc.. Tree 
iii 

iU 
Ano A.aelanlr at ene Same Pnte 

150UA METER . - ;º;,,;;;;' 
..ó 

1;-1 only fj el 

S1.50 ea. ic, 

QUAD VOLUME CONTROL 
J(.. STI -' 

006 Vo . or n one 

n .., angle o 
pee Stqeit ter We< 

onlyo,. 15.60 '. oanna 
for tmo0. 

Knob for Joystick 506 ea. 

17. 

EECO BCD THUMBWHEEL 
D't['_ SWITCHES 

...-- SI 25,3 
5? 15.a 
52 50 ra 

PUSH-BUTTON SWITCH 
RED COLOR NeOPEN 

4/$1.00 
BLACK COLOR N CLOSE 

2/S1.00 
LARGE OTV. AVAILABLE 

SOLID STATE ELECTRONIC BUZZER 
S,Je 1 .3 4 .3 4 (r Suunly soilage 5V 12V 

-) o 
t 

ór 
51.50each or 2/52.50 

MINIMUM ORDER 510.00. Cahfornea reddens add 6% sales tax and 1 50 to cover postage and handling 

Out of state adc 2 50 for postage. Overseas eoun-r.es add l0% of total order for postage. 
SEND CHECK OR MONEY ORDER TO' 

FORMULA INTERNATIONAL INC. 
12603 CRENSHAW BOULEVARD HAWTHORNE. CALIFORNIA 90250 

For more mformafOo, Please call (273/ 679 5 762 

STORE HOURS 707 Monday Saturday 
2/77 

CIRCLE 16 ON FREE INFORMATION CARD 



SEND FOR 

IDEE CATALOG 

WITH ALMOST 

3000 ITEMS 
INCLUDING 

B&K, EICO, RCA, 
FLUKE, SENCORE, 
SIMPSON, HICKOK 

and LEADER 

plus a complete line 
of tubes, tools and 
electronic supplies 
at prices you won't 

believe. 

FORDHAM 
RA010 SUPPLY CO.. INC. 

8550 Conklin St . Farmingdale. N.Y. 11735 

Tel. (516) 752-0050 

CIRCLE 59 ON FREE INFORMATION CARD 

BHA CIODBOUT ELECTRONICS 
BOX 2355. OAKLAND AIRPORT, CA 94614 

All items on this 
page while they last 

and are subject to 
prior sale. 

LED mounting gizmo--- press fits 
into 1/8" panel or glue to thin- ,11.11i 

ner metal. Fits standard size 1 j 
LED (no minis or jumbos)...10/$1 1 

II! l 
6 

SIIRMINI PC MOUNT SLIDE SWITOI 
Center off SPDT. Only 5/8" by 

LIAni m z with pins on 1/8" centers. 

UUU U 
A VERY GOOD BUY 10/$2 

I 

TIE REAL THING FROM MONSANTO: (1 

with bar, not dot, LEDS. Lim - 

MAN -10A seven segment readout 

:ill 

it 8 to a customer. Digit I 

is .27" high 95$ EACH 11-' 

NUMÑEN Jts 
The parts below Include pinout and data --- 

988 ONE-SHOT similar to 74121 4/$1.00 

íN14058 DUAL 4 INPUT AND GATE with open collec- 
tor or totem pole output 7/$1.00 

C4347 TRIPLE 3 INPUT NOR GATE same as SP370A. 
6/$1.00 

7472 FLIP FLOP house numbered 5/$1.00 

INTEL 3101-4 BIPOLAR 4%16 RAM super fast, 
same pinout as 745189. TTL, single a5 Volt sup- 

ply $1.50 each 

75325 3/52.00 2S 

SILICON SIGNAL/SWITCHING DIODES 35/52.00 
S3Cr 

SEND FOR O31R FLYER 
TERMS add 50t to orders under $10. No COD. Cal 
res add tax. Mastercharge/BankAmericarda call 
(415) 562-0636, 24 hours. SEND FOR OUR FLYER! 

SUPER Specials 
ZENITH 
COLOR FLYBACK 5.964530.2 $5.95 
VOLTAGE TRIPLER-212.109 $2.95 Ea. 

VOLTAGE TRIPLER-212.139 $6.95 Ea. 

212-72-CONV. DIODE PAK 2 for $1.00 
VIDEO IF STRIP -150.115 $7.95 
SPACE COMMAND "600".HAND REMOTE $8.00 
HV STICK 45KV (RECTIFIER) $3.95 Ea. 

15 MEG. FOCUS POTS 2 for $1.00 
COLOR YOKE S-89750 (Y162) $7.95 

COLOR FLYBACKS-(SPECIAL DEAL) 
RCA 136640 $2.95 
RCA 137545 $2.95 
PHILCO 32-10132.1 ...$2.95 
MAGNAVOX 361374 $5.95 
JAP FLYBACK (USED OLYMPIC, ETC.) 2 for $1.98 

TUNERS -NEW 
PHILCO TRANSISTOR 76.14340.1 $3.95 
SYLVANIA 5G11.3HQ5 $3.50 
G.I.-6GS7-6HA5 2 for $5.00 
CURT. MATHES SERIES 6CG8.3GKS $3.95 
6-ASST'D UHF TUNERS $3.00 
UHF TUNER DETENT TYPE (DIAL ASSEMBLY) $1.00 Ea. 

COLOR YOKES 
REPL. DY95AC.Y109 (LESS COVER) 

LAP YOKES (USED SEVERAL SETS) 

$5.95 
$4.00 

GEN. ELECT. 76X8 $2.00 
70% (21" ROUND CRT) ONLY $2.95 Ea. 

GRAB BAG -4 B/W FLYBACK XFMRS (JAD) $2.00 

DIODES -RECTIFIERS 
100-2.5 AMP. -1000 PIV $9.95 
10-15KV FOCUS RECTIFIERS $4.50 
5-8KV FOCUS RECT (G.E.) $2.00 
5 -BOOST RECT. (G.E.) $2.00 
5-G.E. BFP.004 DAMPERS (4KV) $2.00 
10 -DUAL DIODES (COMMON CATH.) BULK .. $2.95 
20-IN60 CRYSTAL DIODES $2.25 
VOLT. TRIP REPL {CG 500 $6.95 Ea. 

2 -SHUNT REG HOODS (6BK4, ETC.) $1.19 
50 ASST'D CONTROLS $2.00 
200 RESISTORS (CUT LEADS) $1.29 
50 ASST'D WIRE WOUND RESISTORS $1.98 
50 ASST'D FILTERS (TRANS. WORK) $4.95 
25 ASST'D FILTERS (CANS) $4.95 
25 ASST'D FILTERS (AXIAL LEADS) $4.95 
6 ASST'() ALIGN. TOOLS $1.00 
6 ASST'D FOCUS SOCKETS (2AV2.1V2) $1.19 
4 -COLOR CRT HARNES (19"23"25") $1.19 
6 ASST'D CIRCUIT BREAKERS $3.00 
66 MEG. HA RESISTORS (IRC) 4 for $1.19 
50 FT SPEAKER WIRE 5.89 
100 FT. SPEAKER WIRE $1.79 

ANTENNA EQUIPMENT 
6 ANT. CLOTHESPINS $1.19 
2-2 SET COUPLERS $3.00 
2-4 SET COUPLERS $4.50 
6-75300 OHM MATCHING TRANS $5.95 
UHF -LOOP ANT. 18" LEAD 6 for $1.00 
BEHIND SET ANT. (UNIVERSAL) 2 for $5.00 
1000 FT. -300 OHM FOAM 7 Sir. 100 Mil. $24.95 
1000 FT. 59 U COAX (BLACK) ONLY $39.95 
VHF/UHF 300 OHM SPLITTER $1.49 
VHF/UHF/FM-300 OHM SPLITTER $1.98 

CONDENSERS AXIAL LEADS 
I Mfd. 50 Volts $1.00 
500 MFD. 25 VOLTS (P.C.) 5 for $1.00 
50.30 MFD. 150 VOLTS 4 For $1.00 
500 MFD. 50 VOLTS 6 For $2.49 
200 MFD. 175 VOLTS 2 for $1.59 

CONDENSERS CANS 
500 MFD -200 VOLTS 3 for $2.19 
500.500.100 MFD.-50 VOLTS 3 for $1.98 
250.100 MFD. 350 VOLTS 3 for $2.19 
200.20.500 MET. 200 V.-150 Mfd. 350V 3 for $2.19 
300300.100.100. Mfd. 150 V 6 for $2.69 
80 Mfd. 175 V.-10.40 Mfd. 150V. (I") 3 for $1.00 
400.400.40 Mfd. 150 V. 500 Mfd. 35V. 3 for $2.19 

AUDIO EQUIPMENT 
4X6-16 OHM SPEAKER $1.29 
4" SQ. SPEAKER . 5.79 Ea. 

3" SQ. SPEAKER 5.79 Ea. 

2" SQ. SPEAKER 5.79 

51/4"-5 OZ. Mag. $3.95 
6" ROUND SPEAKER $1.59 
3.C.60 IRISH CASSETTE $1.49 
3.C.90.IRISH CASSETTE $1.98 
UNDER PILLOW SPEAKER 6FT /With PLUG 5.59 
MONO TONEARMS $1.69 Ea. 

VM-45 ADAPTOR (FLAT) $.59 Ea. 

89T. CARTRIDGE $1.29 Ea. 

8T SONOTONE (BULK) $1.00 
BSR.8TCS.CART, 8 NEEDLE (BULK) $1.00 
25 ASST'D NEEDLES (EXCELLENT DEAL) $4.95 
CASSETTE MIKE 200 OHM IMPED. $1.99 

REPL. DIAMOND NEEDLES 
SHURE-N-3D $2.95 
SHURE-N 44 $2.95 Ea. 

SHURE-N.75 $2.95 
SHURE N-91 $2.95 
PICKERING V.15 -ORANGE $2.95 
PICKERING V-15 GREY $2.95 
CARD 12 FORK NEEDLES $2.39 

RECORDING TAPE 
1200 FT. 7" REEL $2.19 
1800 FT. 7" REEL $2.69 
600 FT. 5" REEL $1.29 
900 FT 5" REEL .$1.79 
1200 FT. 5" REEL $2.98 
CASSETTE HEAD CLEANER $.69 Ea. 

8 TRACK HEAD CLEANER 5.79 Ea. 

CR -200 70% COLOR BOOSTER 3 for $11.50 
CRT 250 90% COLOR BOOSTER 3 for $12.50 
SONY COLOR BOOSTER $3.50 Ea. 

513E BRUTE CB LIST $144.95 -YOUR COST $89.95 
SBE FORMULA D 26CB ONLY $99.95 
SBE FORMULA D "TOUCH COM" $189.98 
SBE CATALINA III-SBE 29CB $89.95 
SBE)-SM.SCANNER LO. 30.51 Mhz. HI: 144.171 Mhz 

$109.95 
CB. SWR/FS/POWER METER -SALE PRICE 519.95 
PL 259 10 for $4.95 
CB -LOW IMPED. HAND MIKE ONLY $4.95 
CB -HOT LINE FILTER KIT $1.69 
3 PIN MIKE CONNECTOR (FEMALE) $1.00 
4 PIN MIKE CONNECTOR (FEMALE) $1.00 
6 FT. CHEATER WITH CLIP 3 for $1.39 
6 FT CHEATER WITH CLIP (POLAR) 3 for $1.49 
6 FT. CHEATER CORD (SONY) 3 for $1.69 
6 FT. CHEATER ZENITH .... 3 for $1.69 
6 FT. CHEATER ZENITH (POLAR) 3 for $1.69 

COLOR IC CHIPS 
REPL ZENITH 221.62 4 for $5.00 
REPL. ZENITH 221-46-221-51 4 for $5.00 
REPL ZENITH 221.42 4 for $5.00 
REPL. ZENITH 221.69 4 for $5.00 
REPL. ECG 715 4 for $5.00 
REPL. ECG 748 4 for $5.00 
REPL. ECG 749 4 for $5.00 
FINCO 4 SET BOOSTER 65.1 (TUBE) $31.95 
FINCO AUTO FM ANT. BOOSTER $15.95 
FINCO SIGNAL 23 CB CONVERT $24.95 
TV AMP. ONE SET 75 OHM BOOSTER $11.95 
TV AMP. FOUR SET 75 OHM BOOSTER $15.95 
30 WATT PENCIL SOLD. IRON. $1.99 
4 VOLT. UNIV. AC ADAPTOR ONLY $3.29 
MURA DX 2000 BASE STA. MIKE ONLY $19.95 
40 KV HA PROBE CURRENT 8 VOLT. SALE $26.95 
15 FT. REMOTE ON/OFF CORD. $1.69 Ea. 

STEREO CASSETTE MIKES ....ONLY $9.95 Pr. 

12 VOLT REG. POWER SUPPLY. 7 A. SURGE $18.95 
RUBBER DUCKIE SCANNER ANT. 150.162 Mhz $4.25 
RUBBER DUCKIE SCANNER ANT 450.470 Mhz. $4.25 
WELLER 8200 PK KIT. 100 /140 WATTS $10.95 
WELLER WC 100 CORDLESS SOLD. IRON $13.95 
WAHL CORDLESS SOLD IRON =7500 $13.95 

DIST. FOR B/K TEST EQUIPMENT DIST. FOR SBE-CB-RADIOS 
SEND FOR FREE CATALOG 

TUBES UP TO 80% OFF MINIMUM ORDER $50.00 
Orders under S50.00-$2.00 shipping & handling 

SEND CHECK 
OR M.O. 

TV TECH SPECIALS 
P.O. BOX 603, KINGS PARK, L.I., NEW YORK 11754 
PHONE 516-269-0805 

112 CIRCLE 30 ON FREE INFORMATION CARD 
CIRCLE 64 ON FREE INFORMATION CARD 



DIGI-KEY CORPORATION 
Qualify Electronic Components 

Double -Digit Discounts 
Save You Even More 

2102-1 8080A LM3909 

$1.99 $24.95 694 

MA1002A 12 Hour (AM -PM) Version 510.50 
MA1002C 24 Hour Version 510.50 

0.541 
High LED Digits 

oo o 

STRIP 

Special transformer and 6 switches, 
when ordered with module add 53.45. 

Hobby -Wrap -30 $5.95 
Stripy, Wraps ene Un...5 10 9...k. on ,t.ed.nd wire .,eery pint 

el 
r , c 

ACE201-K 
524.95 

WRAP UNWRAP 

1 1 

' 

et 

f 

1,032 SOLDERLESS PLUG-IN TIE POINTS .. 
CAPACITY: 11' T11 12 14 -PIN DIP', '- I 
TWO sway bindirw posh e - 
Sire, 4-9/16 by 7 
Kit form 

WIRE 

NATIONAL SEMICONDUCTOR CLOCK MODULES 

MA1010A 12 Hour (AM -PM) Version ... $13.00 
MA1010C 24 Hour Version $13.00 

Hi'h LED Digits __ 
it Ó li A 

NATIONAL 

1kiiliTn.. 
WRAPPING WIRE 

. I 3. 
Actual Sise 

=ssssssssss=s=== =s Special transformer and 6 switches 
when ordered with module add 53.45 

MA1002 & MA1010 Series 
S.naN.k Electronic Clock Modules 
The MA1002 A MÁ1010 Series Electronic Clock Modules 
ore assembled and Petesad modules which combine o 

monolithic M05 -L51 integrated clock circuit, 4 -digit LID 

display pother supply and other associated discrete con, 
ponents on a s.ngl printed circuit board to form o complete 
electronic clock m ment. Ih user need odd only a trans. 
form and switches to construct o d,gital clock for applica- 
tion in cock -radios, claret m instrument panel clocks. Tine. 
keeping may be from 50 or 60 Ne inputs and 12 or 74 hour 
display formats may be chosen. Direct LED drive eliminates 
RE interference. Time setting is mode easy through use of 
"feat"- orld 'Slow" scanning controls. 

The MA1002A and MA1010. nave a 12 hour display with on 
AM and PM indicator. The MA1007C and MA1010C here a 

24 hour display 

features include Morin "on" and "PM" indicator, "sleep" 
and "snore" timers and variable brightness control copo- 
bility. The modules o extremely compact, the MAI002 
measuring 1.375" by 3.05", the MA1010 measuring 1.75" 
by 3.75". This small sire is achieved by bondeg the I.C. 
to the bock of the circuit board. 

It is highly recommended thor the transformer be obtained 
with the clock module es it is a special dual secondary 
type not otherwise readily available. 

Double Digit Disco.)nts Sáve You (Even Morel 

e.e w 48001 rma 00001091 1/09.5 ma so* 10 p, -n 
el ,mua..n n r«e..4 ,.. .9,h en/ 

35' 40 
5.0 
6.0 
7.0 

10 0" 
15 0" 

No. In 

100 
100 
100 
100 
100 
100 
100 
so 
so 
50 
50 
50 
so 

5250 
5260 

52 65 
52 70 
5275 
52 BO 

52 90 
53 00 

51 60 
51 70 
51 80 

51 90 
5700 
$250 

INTEGRATED CIRCUITS - TTL, CMOS, LINEAR S. MOS 

7400 11 
7401 .21 
7402 .21 
7403 .21 
7404 .71 

7405 .11 
7406 .25 
7407 .25 
7408 .21 
7409 .11 
7410 .21 
7411 .11 
7411 71 
7413 .75 
7414 .89 
7416 .25 
7417 .75 
7420 .21 
7471 .25 
7423 .35 
7425 35 
7426 .25 
7477 33 
7478 .18 
7430 .21 
7431 .25 
7433 .30 
7437 .75 
7438 .25 
7440 .21 
7442 53 
7443 63 
7445 .70 
7446 .70 
7447 70 
7448 70 
7450 21 
7451 21 
7453 71 
7454 21 
7459 21 
7460 21 
7470 .30 
7472 30 
7473 .30 
7474 .30 
7475 .49 

7476 32 
7480 70 
7482 .70 
7483 .70 
7485 89 
7486 .28 
7489 2.19 
7490 .44 
7491 70 
7492 .44 
7493 Ale 
7494 .70 
7495 .70 
7496 .70 
74100 1.28 
74107 .30 
74109 .33 
74121 .35 
74127 .44 
74123 .61 
74125 .40 
74116 .40 
74131 .70 
74141 88 
74145 70 
74147 1.63 
74148 130 
74150 1.16 
74151 70 
74153 65 
74154 1 03 
74155 .70 
74156 .70 
74157 70 
74160 88 
74161 88 
74167 .88 
74163 .88 
74164 .96 
74165 115 
74166 176 
74170 2 64 
74173 1 42 
74174 08 
74175 93 
74176 79 
741.7 79 
74180 70 

74181 215 
74187 79 
74184 219 
74185 219 
74188 3 50 
74189 3.50 
74190 1.23 
74191 1.23 
74197 .88 
74193 88 
74194 .88 
74195 88 
74196 .88 
74197 .88 
74198 1.49 
74199 149 
74251 1.09 
74279 .55 

74365 .67 
74366 .67 
74397 .67 
74368 .67 
8093 .40 
8094 .10 
9095 .67 
8096 .67 
8007 .67 
8098 67 
75450 1.16 
75450 68 
75451 61 
75451 61 
75453 61 
75154 61 
'5491 81 
75491 84 
75493 1 09 
75494 1 19 
87575 719 
4000 73 
4001 73 
4002 73 
4006 1 73 
4007 73 
4008 79 
4019 44 
4010 44 
4 11 73 

4017 73 
4013 .40 
4014 .96 
4015 .96 
4016 .40 
4017 1.05 
4018 1.05 
4019 .23 
4020 1.14 
4021 1.14 
4022 .96 
4073 .23 
4014 .84 
4025 .13 
4076 1.68 
4077 .40 
4028 89 
4079 1.14 
4030 .23 
4033 1.51 
4034 3.50 
4035 1.14 
4040 1.14 
4011 79 
4047 .79 
4043 70 
1014 .70 
4046 1.86 
4049 40 
4050 .40 
4051 1.16 
1052 116 
4053 1 70 
1060 158 
4066 .79 
4071 73 
4072 23 
4073 .73 
4075 .13 
4081 .23 
4082 73 
4507 79 
4510 1.14 
4511 1.05 
4514 2.80 
4515 1 B0 
4516 113 
41111 114 

4520 
4517 
4578 
4585 
7107-1 
B0B0A 1 
CA3046 
LM2111 N 

1683096 
083240 
LM340T-5 
1.1634076 
LM310Td 
18340T-17 
LM340T-15 
1M340T-18 
1M3407.74 
IM3900N 
1.65390911 
MC1456V 
MC1458V 
MC3301P 
NE536T 
7415401 
565559 
NE556A 

NE5608 
NE5618 
7415628 
14E5654 
NE566V 
6E5679 
u470909 
uA710(A 
uA7l1CA 
uA713(A 
uA733CA 
uA741CV 
uA747CA 
u4748CV 
uA7BO5CU 
uA7806CU 
uA7808CU 
uA7B12CU 
uA1815CU 
uA7818CU 
uA7874CU 

14 
6e 
ea 

95 
75 
25 
80 
78 
25 
75 
25 
75 
25 
25 
25 
88 
69 

1 00 
.53 

1.15 
324 
204 

3 83 
3 83 
3 83 
I 25 

1 78 
136 
44 

103 

75 
L' 
70 

49 
25 
75 
25 
15 
251 -RESISTOR ASSORTMENTS 
75 ::1:::::;: -1 

tow,h,s-«owe..: sn99 
.,or , weer.. Hn m,: nt. 

100 5100 

WIRE WRAPPING WIRE IN BULK 

IN or 46<k 31 ga. ly,.r 
500 580 1000 515.00 

ENTIRE ROCKWELL CALCULATOR LINE 

ON DISCOUNT IN OUR LATEST CATALOG 

-46 

SLIDE SWITCHES 
Single Pole Single Throw 

.15 1.79/10 10 00 C 

Double Pole Double Throw 

.73 7.00/10 19.00/C 

BATTERY HOLDERS 
I./LA ... 2k 
2 -AA ... 42c 
I -C....334 
2-C -...424 

2.0....424 

PERF BOARD 
0.1" spacing between holes 

4','; 6' 51.71 
4'1 p' 54.25 

BISHOP GRAPHICS Printed Circuit Drafting 
Aids are now available from Digi.Key 

TERMIN ALS 
for above perf board 

11.50/C 

LED LAMPS 
6515053 T.1 '. .18 515/C 
6515056 1-I t. .18 $15/C 

MOLEX PINS 
Make your own IC sockets on PC board 

85/C 8.20'9 38 '1575M 77500,50M 

LED DISPLAYS 
168357 CC .375" .. 51.75 
160500 CC .500" .. 51.75 
END 507 CA .500.. 51.75 
1ND800 CC 000" .. 53.50 
167807 CA .800" .. 53 50 

1144001 
1144007 
164003 
151004 
1144005 
154006 
154007 
164148 

SILICON DIODES 
64/10 5.50 C 

66,10 5.60 C 

68,10 580 C 
.7010 595C 
.82 10 7.05 C 

9010 7 75 C 

9910 8 60 C 

4010 350C 

549 M 

551 M 

557 M 

554 M 

563 M 
569 M 
577 h 

529 M 

Double Digit Discounts 
Savo You Even Morel 

SILICON TRANSISTORS 
MP5918, MP5930 MP517274 7,10573694 MP52712 MP57907A 9804391 
MP53393, 9803394 9803395 MPS3563 MP53565 MP536371, MP536384 
18803640 6953641, 611953643, 9P53615 61953646 753904. 143900 264174 
154116 7144401 7144403. 2144410, P64888, 755087 755089, PN5129 P6513 
P145134 PN5137 P745138 PN5139 165710, P745964 . 16 ti 55 10, 513 60 1I 

of some port no 

MP1107 30 530601C 755457 .48 141.00/C 980413 .28 574 00/C 263055 99 

585 OM 

t/s WATT ZENER DIODES 
551768 3 3v 15 511 C 

N517'e36. 15511C 
55778839h 15511/C 
552798 4 3r 15 511 C 

N523158 4 7. 15 511/C 
55731851415511C 
7451378 5 60 15 511,C 
; 860v 15511IC 
5.!e 6 74 15111/C 

17457/00680 1551110 

1557308 7 5. .15 511 C 

1557376 810 15 511 C 

16573136 7r 15511C 
17407998 9 1.35 ill C 

174574 8 IOh .15 511,C 
155N18 11, 15 51110 
1652428 11. .15 SI1IC 
1407... 13 15 511 C 

657 14 15 511 C 

1551456 154 15 511 C 

DATA BOOKS 

TEL DM ROM 
mar 

ti 

DATA BOOKS 
111 IC's 595 p..... 54.00 
linear IC's 957 p. 55.00 
CMOS IC's 756 p. 53.00 
Transistors 288 p. 53.00 
Memory IC's 592 p. 53.00 
Interface IC's 464 p. 54.00 
Volt. Reg,. 128 p. 53.00 
Linear Appl. 1432 p. 54.00 
Linear Appl. 2 246 p. 5.3.00 
Audio 196 p. 53.00 

RADIAL ELECTROLYTICS 
47/508 ..08 65,10 27/504... 11 1 00/10 330'759. 23 1.86 10 
150V .. .08 
2 7'509...08 

.65 10 
65 10 

100 6 39 09 
100 10V 10 

75/10 
77/10 

470/108 .. 21 
470 160.. 73 

1.71 10 
1.81 10 

3 3 509.. .08 
4 7 358. .08 

65 10 
.65 10 

100,169 Il 
100 155 . 13 

.85,10 
1.10 10 

470 758. 29 
1000 lOV 74 

7.35 10 
1.96 10 

4 7 506.. .08 
101169 . . .08 

.68 10 

.05 10 
100 50V 21 
220 10V 17 

1.71,10 
1.08 /10 

1000 16V 79 
1000 75V . 41 

2.35 10 
3.33 10 

10/759...08 6510 720169 15 1.16'10 210810V 47 3.3310 
10 509 . 10 .75,10 770 159 21 1.71,10 2100 165 . 54 4.30 10 
11/169 , 08 
77,259...09 

.67 IO 
7010 

220 500 79 
33010V 15 

2.35/10 
116/10 

7200 75V 58 
3300169.89 

4.67 10 
7.1110 

330,10V.. 21 1 b6/10 

AXIAL ELECTROLYTICS 
47,100 , . 11 90,10 33/258 . 14 1.15/10 330/16 S1.. 79 2.35 10 

1 30V . . II .90 10 
3.3,359 . . 17 .95,10 

33 509 . 19 1.52/10 
17/16V. . . 11 1.15/10 

331159.. 31 7.54 10 
470/169 . 31 2.55 10 

3.3/508..12 1.00/10 
4.7,759 .. 11 ,90110 

47/258. .I7 1.30,10 
47/509... 21 1.17/10 

470/i59..37 3.0010 
1000/109 . 33 1.65 10 

4.7 35V .. 11 95/10 
4.7/500 .. 12 1.00/10 

100 10V.. 14 1.13/10 
100/160.. 17 1.30/10 

1000116V . 39 3.15 10 
1000r75V . 56 4.50 10 

10,250... 11 1.00 10 1C0/759.. 20 1.55/10 2200 10V . 50 3.96 10 
10 50V... 14 1.15/10 
77,169...12 1.00/10 

100/509, , 29 1.30/10 
220109..18 1.42/10 

7700/769 . 62 1.95 10 
7200/25V.79 6.3610 

77 75V. . . 13 1.05/10 
77/500... 17 1.37/10 

720 16V.. 20 1.55/10 
270/259.. 79 2.35/10 

3300/16V . 95 7.63 10 
4700/1691.09 8.70 10 

33,169... 11 1.00/10 220/509.. 40 3.73/10 10000/108 1.15 9.19/10 
130/10%1.. 14 1.16/10 

II I 

WIRE -WRAPPING TOOL I.C. SOCKETS 
8 Pin Solder 17 1.60/10 $5.95 14 Pin Solder .20 1.90/10 

Wraps. Unwraps 6 16 Pin Solder .72 2.10/10 
18 Pin Solder .29 2.75/10 Strips 30 go. Wire 24 Pin Solder .38 3 60/10 

Yea Ya WATT 5% 
28 Pin Solder .45 4.25/10 
40 Pin Solder .63 6.00/10 

8 Pin w -W .24 7.30/10 

CARBON FILM RESISTORS 14 Pin W -W .16 2.50/10 
16 Pin W.W .30 2.85/10 

Sc each m nwelples of S per valve 18 Pin W.W .60 5.70/10 
51.10/100 4 117.00/1000 of wen, robe 74 Pin W.W .96 9.10/10 

1 ohm *bra 1.0 mogohm 
78 Pin W -W 1 12 10.00,10 
40 Pin W -W 92 8.75,10 

HARDWARE 
1 56 4 Sae. 99 C 7.20/9 

C 7.65161 
4-40 

2 
Screw 

99 Screw 
C 3 60'M 

4-40 7 Screw .60,C 4.05 M 
6 37 4 Screw .65,C 440 M 
6-32 1 Screw, .75,C 4.85,6 
832 8 Screw .90/C 5.85 M 

8-32 8 Screw ?9,C 7.00'M 
7 56 Un, Nut .55 C 3 60,61 
4 40 He. Nut .55 C 3.75'M 
6 82 He. Nut 60 C 400'68 
B He. Nut 60 C 4 15 M 
No 1 lack washer .85 C 5 75 M 

No 4 lock.asner 15 C 300 M 
No 6 Leclwaser 45 C 30068 
No I Lock/hastier 45 C 3.00 M 

DOUBLE DIGIT DISCOUNT SCHEDULE 

5 00151099 NIT 41000094.. 0.01155 
5500005999091.0,405 e 

575 99199 19 la, t0 . 5105 00 0 U 9 1,10 71 . 
Then de the S ..lord ch..a. eaaw 

STANDARD SNIPPING/NANOIING CHARGE 

.«, . w .6.. . m 4, rte. 
500654. 4445/00 15000599. 0445005 
1536574. aá1475 5100005. .00,9, 
sts mug . me w so 

onekne«, Cow. 

COD 000185 ACCEPTED 804 WWI DAY 

SNIPMINT - CALL 710.641.1674 

"(PION Ilanlils I pe r.nIN 
PON./ e0.a117 ro eeu 0neou6T sCNrauu 

DIGI-KEY CORPORATION 
Boa 677, Thief River foils, MN 56701 218681.6674 

CIRCLE 57 ON FREE INFORMATION CARD 



CRYSTALSTHESE PREOUENCIES ONLY -- 
Pall o - Frequency Case Style -Wir 
CY1A 1.000 MHz HC33,U 55.95 
CY2A 2 000 MHz HC334.1 55.95 

4 000 MHz HCT8 U 54 95 
5 000 MHz HCIBrU 54 95 

10 000 MHz HC18 U 54 95 
14 31818 MHz HC1BU 54 95 
18 000 MHz HC18 U 54 95 
20 000 MHz HC16U 5495 
32 000 MHz H018 5495 

CY3A 

CY7A 
CY12A 
CY14A 
CY19A 
Cv22A 
CY308 

XR226010 Kit $27.95 KR2206KA Kit 317.95 

WAVEFORM 

EX AR GENERATORS I H AR 205 58 40 

AR 2206CP 4 49 

AR 2207CP 385 MISCELLANEOUS 

611-2211CP 56 70 

STEREO DECODERS R-4136 99 

AR 131005 53 20 65 1468 3 85 

AR 1310E5 320 65.1488 580 
.5 180)8 320 .I 1489 480 
1.6 2567 299 AR 2208 520 

TIMERS 
6R.555CP _ 

1.0 3205 
aR556CP I 

MR 2556CP 3 

xR 2240CP 3 

PHASE LOCKED LOOPS 
AR 210 5 20 
AR215 660 
AR 562C8 1 M 

AR 562C1 I '0 

CONNECTORS 
PRINTED CIRCUIT EDGE -CARD 

.156 Spacing -Tin -Double Read -Out 

Bifurcated Contacts - Fns .054 to .070 P.C. Cards 

15130 PINS (Solder Eyelet) 
18 36 PINS (Solder Eyelet) 
22 44 PINS (Solder Eyelet) 
505100 (.100 Spacing) PINS (Solder Eyelet) 

25 PIN -0 SUBMINATURE 
DB25 PLUG 
DB25 SOCKET 

S1.95 
52.49 
S2.95 
S6.95 

S3.25 
54.95 

8080A 
8212 
8216 
8224 
8228 

MICROPROCESSOR COMPONENTS 
CPU 519.95 MC6800L 8 Bit MPU 535 00 

8 Bit Input Output 4.95 MC6820L Penhh. Interface Adapter 1500 
Bt -Directional Bus Dover 6 95 MC6810AP1 128 x 8 Static RAM 6 00 

Clock Generator/Driver 12.95 MC6830L7 1024 x 8 Bit RON 18 00 

System Controller - Bus Driver 12 95 

CPU 6 

8008 8 51T CPU 

8080 5..11 8008 
80601 Supe, 8008 

SR S 

250. 1028 Dreamt 
2518 Re. 32 97 
2:' nu a0BT 

512 D,nams 
5 r024 D,nam 

Oua 256 8111 

9 Dual 512 611 

Cuan B0 BIT 
1024 Static 
Too 

96-0 16 4 Rod 

DIRT'S 
A 5 013 305 Baum 

RUM S 

Cr).. Gen 

6 Citar Ca 

' 1024 Br Roprammanr 

519 955 

2: 95 
19 95 

5900 

CO 

2 49 

600 
95 

w 
4 95 

' 95 

;y5 
5 

6595 

5 9 95 

1095 
1 95 

63301 
6331-1 
6300.1 
63011 
6305 1 

RaM S 

1120 256 1 5 2 2! 
1101 1024 1 1 Drna- 1 00 
2102 256.4 Star 5 95 

210: Na4 51a'S 75 

2101 4096 . Dyna 
21.1 256 I Sufic 695 
09 14.4 .1 MN05 9.- 

'889 
8101 

4 

25..1 
Sta 

Sta1l 6 n 
8111 Suba 6 95 

8599 

+E6. 1u4I 
Surd 
Sur i is 

93421 
Slal4 

2 95 
MM5262 2e 1 Dr,um[ 

eROMS 

99 

-02< fou 512 95 

5203 
82521 OP C 

825' a 

6 610 ' ,61.4 

tlaei 

Fesl 3 95 

BiPOLAR P600 SPECIAL 

256 BO 132 . 810pen Cakpor 2 95 
256 161132 a 111 Three State 2 95 
1024 B4 1256 . 41 Open Co.kpo, 3 49 

1021 81.256 . 41 1111,8 Sta'e 3 49 

2048 88 1512 . 41 Open Co can 9 95 

6306 I 2048 Bo 1512 . 4) TRer Stale 
6340.1 2048 Bd 1512 8I 00en Cawclor 
6341-1 7048 Brt1512 . el Three sine 

6352 1 4096 B4 1102 A 41 Ops1 Ulterior 
6353 1 4096 B 1 11024 . 41 1 n1< State 

9 95 
1995 
1995 

19 95 
19 95 

p Timeband 
. 

DIGITAL ALARM CLOCK 516.95 

. 24 -Hour Alarm 

. "DOZE' Button 

. 100°. Solid State 
Large Red Led Display ( 8" high) 

. AM PM Ind,Cator 

. Seconds Display at touch Or button \ `- 

. SPECIFY BLACK OR IVORY 

=.1248 

p.q 
DIGITAL WATCHES 

M 
Ladles Watch 

6 Furnon 
Bra- el 51Minp 

1 Ye Guarantee 

Model 906 

SS0,o y Gad 
or Chrome 

S59.95 al 

EXELAR Mens Watch 
5 Fund10n 

004rt/ 018901 

B xA LPAMr 6arq 
41 MarrWactuer Glunmee 

Sou" Gam 

Cnre 
S25.00 

31/2 DIGIT DVM KIT 

7 
Thu 0 2 VDC OS per cent Modal voltmeter features the Motorola 3', digit 
DVM chip set II has a 4 LED display and operates from a single 5V 

power Supply The unit is provided Complete wart an InleCtlon molded black 

plastic Case complete NMI Betel An Optional power supply is available 

which Ins Into the same case as the 0 N DVM allowing 117 VAC operation 

A. 0-2V DVM with Case S49.95 
B. 5V Power Supply S14.95 

VECTOR WIRING PENCIL 
.411 I 

Pr-Ir,r I9 a.1 h- ah d pro _née, 1. 1 m F I P, 

Proto Board 100 
Continental Specialties 

$19.95 
BREADBOARD 

HE MINI 

BUDGET BIT 

Alp rap to. 

' 79.95 
[Aurora p. 

DESIGN MATE 1 

Pad 

IAA 

29.95 

' 39.95 

59.95 

, eC..gi 
11r jyf6 

Prato Board 6 515.95 

5 FUNCTION ELECTRONIC CALCULATOR 

RADOFIN MODEL BP 

FEATURES' 

8 Dlgn Deplay 

5 Funnomc0Ae601daemon suotranon mN 

toleran d.46Un atcmuge .mnconstanton 
functions 0,111 fun foaling ample pool 

Pow.' source 6 I Atol 93 DC Barn coop 
5I. AC aaa4:r 

B4.900,11.go..-.dlnónaSIS can net 

$8.95 

DIGITAL STOPWATCH 
6'ryM 6 093 (ED 0184,, 

. lime. to 59 m nutra 59 59 eran; 

. Costal Confirmed Irme Base 

. room Stopwatches n One 
Emu Smpe bent - Sad 6 14no1 

sItI 4 5 .2 15 90 1y+ ounces, 
uses 3 Femme Cava 

Kit - 539.95 
Assembled - S49.95 
Heavy Duty Carry Case 55.95 

SPECIAL! 

LOGIC MONITOR 

S Iur 4 
S slat lc ano 

.p 'u1 OTl ill 

1 HIla CMO5 E 

8.54.1 Sea 95 

REPLACEMENT WIRE - BOBBINS FOR WIRING PENCIL 
W 16 3 A Pkg 3 25011 36 AWG GREEN 52 40 
W 16 3 B Pug 3 25C n 36 AWG RID 52.40 
W361 C Pug 3 25011 36 AWG CLEAR 52 40 
W36- I D P0 3 250 R 36 AWG BLUE 52 40 

1/16 VECTOR BOARD .. 
0 1 Nola Seaton; P Pap, Real 

Cl,, No L W 1 Up 

h. Thu C 61..062.i .50 650 1 2 15. 
tb9F..02.P 450 I. 00 69 2 

E60.8 6-.44062 450 650 20 1.6 
450 650 256 2 1 

1690.. 062 . 50 1 CO 5 04 4 5 

1691._ 062 650 1. 00 92 18215 

E901510 1690..062C1 450 1 00 6110 612 
fmFfF CL -D 

ul 596 

01 595 

.ol 

or or,. 

re. 
111 

4-B 

1,27 

s 
r1 

to,l 

OT 00010 SI.P 

1-0 

011100 

0só 
1000 

.1 

DIGITAL QUARTZ CAR CLOCK 

KIT: $29.95 

Assembled: 539.95 

CASE ONLY One udeshard 

0101. ,t are 5,3110 , ae 

pm. -muwren.n . 
ns.r'adea 

MM51 rus6i 
01 0 'I a .:D 

el '10C1 0 Wi. 
I mar 

n. 
a,ro1,e.,a 

are mount rg bracket and bezel) 55 95 

HEAT SINKS 

205CB 13'4 rl 100415 01 408 66 nr,.n 
291-.36H . rl It n 1 6 RI gie;o 

680-.75A . - n r 5 10 

S .25 

5 .25 

51.60 

HEXADECIMAL ENCODER 19 -KEY PAD 

o DID y-_ 
.r.0 
. ABCDEF 

Return Key 

. Optional Key (Period) - Key 

S10.95 each 

63 KEY KEYBOARD 
1 

.. .1.. .:. 
S19.95 

00165 16 LINE TO OuR BIT PAR4LLEL MEe10AR0 ENCODER ST 95 

JOYSTICK 
These Ioyst,cks feature Our 

potentiometers, that vary re- 

sistance proportional to the 

angk of the stick. Sturdy metal 

construction with plastics 
components Only at the mova- 

ble pint Penh for ele (tunic 
games and Instrumentation 

55K Pots S6.95 
*100K Pots 57.95 

GEMINI -68 The Unique Microprocessing System 
MIN 11'14810061 

BP 10 RAM 
TIA r. 

samRr 
1:.:9M 

rCaNn 2at 1et ,,t ,, y1 
s era/ alj 

/,-,--------; '..t-- 
1 

imam 111W, ' I 
Nan1aA CyrN.&rJrq \ ; Fv..1ae 

OW' NOSY MIA ,... 

ALL BOARDS BUS EXPANDABLE 

Uses standard size 442" wide boards, dual 22 pin edge connector 
Fully buffered and tristatable address and data buses 

STAND ALONE CPU BOARD - Has 384 bytes of RAM on board, serial I/O (RS -232 
and 20 ma current loop, cycle stealing direct memory access (DMA), built In soft- 
ware - selectable echo -back capability. Pan SA -CPU Board 5279.95 
CPU BOARD - Same as above but only has 128 bytes Of RAM on board -used with 
8K RAM board listed below Pad H Gemini 68 CPU Board S259.95 
8K RAM BOARD - Uses low power static RAMS. 500ns cycle time, 1.5 Amps Max 

Part H Gemini 68 RAM Board S269.95 
81( EPROM BOARD - Uses 5204 EPROMS by AMI or NATIONAL Shipped with all 
decode and miscellaneous IC's, except the 5204 EPROMS 

Pan Gemini 68 EPROM Board S 89.95 

NOT A KIT - ALL BOARDS ARE COMPLETELY ASSEMBLED. 

BURNED -IN AND TESTED. COMES WITH COMPLETE DOCUMENTATION. .t Spa. 1.119'_ wee. 0 0 e0 

2153rVa 

JE700 CLOCK 
150,1 I .. 'c . der 

tnr u I 

Id Au 

016 ,2., 
unt 

it 01110 

a 

K MAN ` 'o0 6011,185 1000001 a, l mr 

1200 :Hour 
MMSI.4oUca hp 

115 VAC $17.95 

12:493 
This large d,p I flock 1 6 ht.S 
minufeS 3 -eolId 1 t. attn. I'. 

MM53t4 clock chip If Operates 

from 117 VAC and will operate in 

ether a 12 or 24 hour mode The 

clock is complete with a walnut 
grain Cde and has last 4,1 5 on 

set ind timid 'me ser Iratures 

JE500 KIT - ALL COMPONENTS & CASE 534.95 
WIRED 8, ASSEMBLED 539.95 

I 
tiI' 

' 
r I 

C- I 1...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 clock lealures big 369" 6146 digits for viPwmg in offices. auditoriums, 
etc Each OIDO IS formed by 31 264610 2. LED 5 The clock operates from 
117 VAC, has either 12 or 24 hr operation Tne 6 digit version is 27 A 

3rº .136" and the 4 digit i5 18" x 324" A 155" Kits Come Complete wrm 
all components. case and transformer. 

SpeuiIy 12 or 24 Hour When Ordering 

55.00 Minimum Order - U.S. Funds Only Spec Sheets - 256 - Send 24e Stamp for 1977 Catalog 
California Residents - Add 6% Sales Tau Dealer Discount Available - Re00.81 PH081g 

ames 
ELECTRONICS 

1021-A HOWARD AVE.. SAN CARLOS. CA. 94070 
PHONE ORDERS WELCOME - (415) 592-8097 

All Advertised Prices Good Thru February 

CIRCLE 4 ON FREE INFORMATION CARD 

JE803 PROBE 
'he lmuePlaN unl phich rs10.1/1Pm4LPar. 
nmeaenimIe n .pope ino0hng 100c 404, 
ill 01L Ill CMoS it oernei I4 Comm m 1 

rms 10 oxute O rmfh mR o1 me e mud unto. 
uI O1'nascnlOmAmd Il uses aM4Y1 

_ to odes,. am o' foe uo.ng Mnve9 n 
s4m0oh iiR 1112W1 PULSEI Irr ..ran dned nor lrodueney {fumes to 45 MR; n 1 De used at M135 NyRS 01 ellce,f mampe 

J 

S9.95 Per Kit 
printed circuit Boat 

T'L 5V 1A Supply 
In 61a a sunned nl pewee .v00, 41 . TT n 

lY5@Or.,epule101 C102' . k4 1AraP atom .15 

.emnngrouroldn e ,mwale 

!or 
OD V S9.95 Per Kit 



FIIINI 
7400N TTLOM," 

5674006 16 

5674016 16 

547402N 2? 

5574036 16 

56740411 18 

5974054 24 

56740614 70 

5674076 29 
5674086 25 
5674096 25 
$67410N 18 

56741184 30 
5N'112N 33 
567:13N 45 

58471146 70 

5674166 35 
5674131 35 

56742014 25 

5674216 33 
5674226 :9 
5674239 
$6742514 

56741614 

5674276 
5N/429N 
5674306 
51474326 

5914379 
51474386 

5674396 
5674406 
5674416 
5671426 59 56741366 
5074436 75 511'41419 
5674446 75 59741426 
5674456 75 51474143N 

9914468 81 56741446 
5674476 69 51'414511 

9I74188 9 5N74147N 
51474509 26 55741486 
56745111 27 S674150N 
5674536 27 59741516 
5674546 20 567415314 

58474590 25 

56746014 22 54741514 I 00 
5674706 45 56741556 
56747211 39 59741566 
56'47304 31 547415'N 
5674746 32 S4241606 
9671756 50 56741616 99 
514747684 32 011741636 99 
5571796 5 03 56741646 I 10 

56748011 50 5147416584 1 10 
5674826 98 59741566 125 
5674e314 70 56741676 5 50 
5674851* 89 567/1/06 2 10 
58474869 39 567/1726 8 95 
59748814 3 50 56741736 1 50 
5874896 2 49 5674174N I 25 
5474909 45 56741156 99 
584749184 75 S67417611 90 
56749214 49 567417711 90 
9474936 49 56741806 99 

37 56'9,46 79 55'41616 2 49 

29 474956 79 SN'11829 95 

29 5674964 89 567/1646 I 95 
37 584.49'1 4 00 56741856 2 20 
42 5r'4100A 1 00 S61411366 15 00 
26 514'+1031 39 56741876 6 00 
31 56'41216 39 584741888, 3 95 
27 54741225 39 56741906 1 19 

2' 561412311 50 514741916 I 5 
25 567412514 60 S047419284 84 
15 56741266 60 56741936 89 
89 56741329 109 567419414 1 25 

95 561419584 '5 
I 85 581791969 125 

4 CO 56'41976 75 

4 50 554'419384 1 75 
4 50 067419914 1 75 

I 15 567420071 559 
2 35 5674279N 90 
200 56742516 1'9 
1 00 584742845 6 CO 

79 5674285, 6 00 
89 5N74361N 75 

MANY OTHERS A9AILAB1E ON REQUEST 

20.. 2114nu1 10, 4th Comb.ned 7400', 

99 
99 

125 

FIFzcF-1100 TECHNOLOGY KITS F, IFici-ilLO 

i1(49w)LOC.9 
M1 Complete Specifications on back al each kit 

4/ Packaged for WALL DISPLAY APPEARANCE 

Dealer's Inquires Invited - Price List Available 

evemoecm/1-0 
010115 

1140001 0 5 Hen Common Camode Dpa 
8150002 0 5 M Common Anode Dea 
8760003 357 Mph Common CmSlde Den 
77608005 0 8 Mph Con Cathode oerl 
RAMS 0 8 Men Cawrnn,mon Anode 041, 

51 00 
1 00 

75 

200 
200 

81C« 
9150041 
8159042 

PHOTO ARRAYS 

9 ENrem Tape Recaer Andy 

12 Element Card Reader 4118 
llenen,, 0410 Coupe. 

1600 
24 00 
400 

0.8" HIGH OISPLA/ 081485 
81144010 12 Hour 3'7 044 Cpa 050818 

1150011 24 Hour 4 Gm Coo D40 
700 
810 

COUPLERS 
8160050 33...1. Purpos. 0610 Gougers 
8,750051 D18mpton 00,0 Coup" 

1C0 
1 00 

WIRE WRAP CENTER i 
$34.95 

CORDLESS 
HOBBY -WRAP TOOL-BW-630 

. Battery Operated (Size C) 

. Weighs ONLY 11 Ounces 

. Wraps 30 AWG Wire onto 

Standard DIP Sockets (.025 inch) 

Complete with built-in bit and sleeve 

0180020 

8160028 
8150022 
8150023 

LEO LAMPS 

10 Red LED Lamps 
I Mod Cawed LED lamss 
10 000 Mountn9 Ups 
5 Three Pelt LED Mo-noip 4MUlens 

100 
100 
I 00 
1W 

8180030 
8160031 
8160032 
7101133 

PHOTO MA65107065 
5 P411.465 Photo Trans.°, 
5 Round Lens Photo 7,190010,, 
3 bat Lens P1p70 Dan1p19ns 
3 Round lens Photo Del./eons 

1 00 
00 

I00 
1 00 

8160+00 

8160301 

FT603C2 

8150403 

8160305 

MOS CLOCK CIRCUITS 

De M Coo Camelar Cepa 
3CM10011 

Dpne Loes Gondar .1m BCD 

Moue 48CM70021 
D reo Dine 09 tal Leek Caws 

nh AC Output 100/3817411 
ec DmDove Dena Clock Coati 

mn DC 0014.1 10CM3111701 
Da, D.ne 0.01141 COO Camele. 

C ce111CM70151 

700 

700 

5 00 

500 

600 

4175 

81.0106 0,1007 eCnth Sn 40 00 

WIRE -WRAP KIT - WK -2-W 
WRAP STRIP UNWRAP 

. Tool for 30 AWG Wire \R 

. Roll of 50 0 White 30 AWG Wlre 

50 pcs. each 1". 2. 3" 6 4" lengths - 
Dre-stripped white wile 

$11.95 ` ® 
s 

WRAP STRIP UNWRAP -55.95 

WIRE WRAP WIRE - 30 AWG 
250 mm 51 25 500 S1 95 1000 52 95 100011 515 00 

SPECIFY COLOR - White Yellow - Red Green - Blue - Black 

CD4000 

COMO 
004002 
C04006 

COJ007 
C04009 
CW010 
C04011 
C0a012 
CD4013 

CD4U16 
CD4017 

004019 
C09020 
C04022 
024023 
C04014 
024025 
C04027 
CD5026 

C01029 
024030 

25 

2 50 

59 
091047 

25 C4049 
47 C04050 
56 094051 

1 35 704053 

s5 C04060 

1 49 C0+066 

1 25 1201069 

25 C04011 

50 C04061 

25 004511 

69 CD1518 
165 C04566 
190 7:CDUN 

65 740029 

CMOS 
720035 I es 

CD4040 2 45 

C4042 1 90 

C04041 1 50 

C24016 2 5I 
2 75 

2 95 

2 95 

3 25 
1 75 

45 

45 
5 

2 50 

2 50 

3.00 
39 

55 

4044 

74C20N 

140304 
74C4284 

74C73N 

74[74 
7409014 

14C9511 

14C107N 
74C151 
74C154 
7+0157 
740160 

71C161 
74C163 
740164 
74073 
7'C193 

C195 
'4. 

A 1.010 

75 

65 

65 

65 

2 15 

1 50 
I IS 

300 
2 CO 

I 25 

45 MI 

2 15 

3 25 

3 25 
3 CO 

3 25 
2 60 

2 75 

2 05 

50 

56 

AC209 
AC209 

40209 

OC2' 

622 
L2, 

ÁC22 

550.11 

TYPE 

MAN 1 

AAY, 
NAr 
ALAN J 

M 
MA' U 

M 3 

14400 03 

MAN 

MAN' 
6Ár. -: 
5045 n. 

MAN 84 I - 

6:526 
50526 
57526 
A.:526 
0;526 

4111 

DISCRETE LEDS 
185" ea. 

Red 1051 
Gem 4 51 
Yeb. 451 
Orange 4 51 

Gear 4 $I 

AC556 

` 0556 
556 

6555 
0556 Cear ' SI 

DISPLAY LEDS 

c o 

40 
1'5 
18' 

S 0 

95 

95 

45 
05 

95 

25 

TYPE POLARITY 

MAN 1900 Cam A 
MAY 9M0 
4.44',1 r n 

01-01 CPR/non Mom red - 

04/04 bmmon Cathode 

0151' G0 'e. 4 ile 
DI '28 I n ^rn Ci ̂ 'de 

[ n-- A v 
Cam., Ce -'1n 
G Crn e 

1 - 

Dl 316 

1y0' 050 
.050' 

200 ea 015 aw 
Red 10SI 611/51 

Green 4 51 08. Cu Moro 
OHIO. Sr reo _ED 

6 51 

LL'1B 

Hr 
90 1 5 

00 1 'S 
400 1 95 
00 el 

300 09 
100 99 

5e0 
600 2 25 
MIO 2 49 

110 50 

.5R 
5f. 1 00 
5101 1 00 

THUMBWHEEL SWITCHES 
u4 

s,. '111441.e65404.. 
im 54 4.44re44.. i w....., 

Kifif I «NO 
114 a.14 Pen ~61 

t vil 
1.440 

Bane .4461 
411. H. 16.7 ..^l 

' .0 

DIP SWITCH 

ed l,.nrn. nr da. 
110 041 

$1.95 

MOM 
114301H 
11.1301CN 

LM302H 
1.113040 
1143051 
1.0300C 11 

OA308H 
1M706CN 
LM309M 
06430911 

LM314CN 
LM311H 
1.1.13116 

1.61318014 

1M319N 
LM3205 5 

1983205 5 2 

1.543200 12 

1432115 15 

LM1201 5 

1M320r-5 2 

1.113201 8 

LM720T 1T 

1143201 15 

1147201 18 

LM320T 24 

1M3236-5 
143246 
1.1433911 

LM341,5 
11.13404 

1983406 8 

LM3405 12 

MAYOR 15 

1M34M16 
LM3405 24 

LM300T 5 

1143101 6 

1.1.13401 8 

1115'07 19 

lM r 

SM3.1 II I 

LM34.' .4 
LO Su' 
LL 51Cr 

80 0M111011 2 95 

'° LINEAR 1N.NN ;65 
LM1458C 65 

11431014 I 1 5 18111966 95 
0437314 3 25 11415569 1 85 

1843776 9 00 LM 11110 1 95 

11436084 I 39 18429016 2 95 

I 05 1630656 69 

11831194 1 79 1639004 55 

143426 1 79 1939054 60 

6E5015 8 00 1813909 1 25 

90 9E5104 6 00 LM55566 1 05 

90 6E5318 300 MC55589 100 
50 11E5167 600 46'1.-4 90 
30 6ES400 600 lM'S'N I 25 
35 NE5509 79 80188 4 95 

35 NE5556 11475450 49 

35 81E5606 5 00 7545106 39 

35 NE5618 5 00 7545204 39 

75 NE562B 5 00 

75 NE565H 1 25 
75 6E56.91 1 75 

75 NE566CN 1 25 

75 NE56711 1 95 

15 6E5676 1 50 

75 IA17O301 45 

35 
75 

35 

1 00 
1 00 
1 10 

99 

1 15 

75454CN 39 

7549104 19 

75192084 59 
75491084 89 

RCA LINEAR 

95 111'0911 29 CA3432 

BO 1M-096 79 CA3035 

70 CM'? 19 CA3039 

95 19871494 39 CA3046 

95 1147240 55 CA3059 

95 1.602 H 55 CA1060 

95 14'345 100 CA3080 

95 1987395 100 001081 
95 11.171101 5 091147 
95 L1474104 35 CA3083 

75 1M741 I170 39 091(186 

75 1147470 79 CA30139 

75 19871784 79 C03091 

75 1147481 39 CA3123 

75 1M'48N 19 04.3130 

75 1413039 90 017140 

75 1141.10411 119 CA3600 

00 1.141 ^56 140 RG194 
65 MI _-V 85 R04195 

256 
2 48 

1 35 

1 30 

3 25 

3 25 
e5 

200 
200 
1 60 

85 
3 75 

10 20 

2 15 

1 39 
25 

1 75 

5 95 

3 25 

0 0 
14 on 
16 DI 
18 DS p 

1 24 
1 

20 
72 

29 

14pn 52' 
16 is, 30 

18 on 16 

24pn 49 

e pe 5 30 

Hum 55 
16 8 

10 pe 545 
r4 0 19 

IC SOLDERTAIL - LOW PROFILE (TIN) SOCKETS 

25J1 
1h 

19 

21 

18 

36 

IS ' 44' 
B 28 pn 

10 3601n 

2' 400m 
35 SOLDERTAIL STANDARD (TIN) 

71 

25 24 e o nn 

15 _ 
32 30 40 pn 
45 41 

SOLDERTAIL STANDARD (GOLD) 

2' 7+ 2+ p n 

3. 29 al 2e p n 

6 - 

40 0 

WIRE WRAP SOCKETS (GOLD) LEVEL 43 
41 37 Mil 4 pn 

3' 28 pn 
1 16 en 

M n 40 

5 38 

45 

60 
63 

25 19 

44 

59 

62 

5 99 90 

139 1F 
59 1 4l 

5 '0 63 
10 1 (3 

1 75 143 
1 75 1 9 

51 05 g 
O 1 25 

1 9 1 4 
I '5 1 55 

5011 
36 
43 

58 

61 

61 

- 15 

1 30 

57 

90 

I 26 
145 

85 
1 10 

1 10 

140 

ZENERS - DIODES - RECTIFIERS 
TYPE VOLTS 

6746 13 
N'SIA 5 I 

-Sd 5 e 
71-54 6 2 

6-54 6 8 

5.959 8 2 

05656 15 

845232 5 6 

145234 6 2 

65235 6 8 

845236 ' S 

84456 25 
84458 ISO 

844854 180 

PI 

4Wm, 
40Un 
4004.1 

400.1" 

4aá 

500m 
500. 
500'1 
40r5 

Ibn 
844001 50 POI 1 AMP 

844002 100 Pry I AMP 

'44003 200 P16 1 AMP 

64004 400 PIV 1 AMP 

PRICE TYPE VOLTS W 

0 5405 , 
015 I AMP 

4 100 164006 800 Pry I AMP 

4 100 1844007 1000 Dry 1 AMP 
4100 143600 50 2014' 
4100 164148 35 ton 

100 164154 IS tom 
1 CO IN. 05 '5 25m 

28 164734 56 he 

2e 164735 6 2 I. 
28 144.36 6 8 1. 
28 164736 6 2 Is 

6 I00 164'42 12 I. 
6100 194144 IS le 
6 I DO 161183 50 PIV 35 AMP 

12 1 00 161114 100 PP/ 35 AMP 

12 100 1111185 150 PO 35 AMP 

12 100 161186 200 Ph; 35 AMP 

12 100 1841184 410 846 35 AMP 

PRICE 

10100 
10 1 00 
10100 
6100 
15100 
12100 
10100 

28 
28 
28 
28 
2B 

28 
1 60 

70 

1 50 

1 BO 

300 

SCR AND FW BRIDGE RECTIFIERS 
0360 ISA a 4005 SCR 

03811 354 O04 ,CH 

' 42328 1 64 ea 2004 .SCR 

MOO 980.1 121 a 54. M BRIDGE REC 

M0A 980 3 124 la 2001 RN BRIDGE REC 

31 95 

I 95 

50 

1 95 

15 

PUSH BUTTON SWITCH 
PB-123 S1 75 

Maintained Action Switch 
P6126 51 75 

up Momentary Action Switch 

SPOT 

MINATURE TOGGLE SWITCH 

JMT221 SPOT on.o0 on S1 95 

JMT-223 DPDT on/none/on SI 75 

JMT-121 SPOT On/00.807 St 50 

JM1-123 SPOT on/none/on SI 25 

NEW LED MOUNTING SYSTEM - to be used 

CLIPLITE .75%0556 LEDS - SPECIFY COLORS - 4/$1.00 
RED - GREEN - AMBER - YELLOW 

54540 
545506 
.5 2516 
.6_.22 

51.694 

5.12414 

529064 
'129075 

514 
21411251 

.VMS 
14455 
141429» 
241192 
50291 

01 
64114 

11.4021 

41117 
100 

45100 
45100 
41100 
45110 
551 CO 

114 00 
15100 

+5100 
5100 5041 51100 

55100 'M 55100 
411E0 ' 51100 
451m 51100 
451 00 6 051 511 UU 

15100 1341504 25100 

ÓfM 
Y'57 11M 

I 

T TL '55;' 
9 7405153 

69 74L5157 

49 7415162 
1 '5 7,15163 

15164 
74L.513 
'015181 
/4L519c 
7405191 
7415192 
7405193 
7455194 
7415195 
,15257 

64. 

44 

74150, 
741504 
7'1505 

241508 
211510 
741513 
741514 
711520 
741526 
740527 
741578 
740$30 
741.532 
741540 

11 - 

'415-/ 

6 

1F 

39 

9 
A 

29 

79 

49 

° 74LS00 
3 '5 
yr 740576 
19 '41583 

.1505 
-41586 
741590 
741592 
741593 
741.595 
741596 
0405107 
71L51V1 
7415'12 

71 

2 49 

49. 

1 25 
25 

I 25 
195 

I 89 
59 
59 
59 
.5 
59 

89 "4, ,570 

1.95 

SS 

1 B9 

1 55 
2 25 

2 25 
1 9 
1.5 
169 
2 85 

2 85 

2 85 

2 B5 

1 89 

1 89 
I 75 

55 

79 

95 

S9 95 

mm5311 6 Dee BCD Out- 1 1 4 24 004, 4 5 
1.05312 4 D.pl BCD Outputs 1 PPS Wm, 4 5 
MM5314 6 Ilea 12 0' 24 Hour 50 0, 60 01 495 
1.181' I6 4 Dee 4M?m I PP5 0110.? 6 95 

*15318 Varo Cow Chip 10 1 15041 9 5 
CT700? 6 0.11 Gondar 44.-1. 1 -. 5 5 

DATA HANDBOOKS 
7400 P., 0804 6 0,5111,01,01 of .400 7400 ICS 52.95 
CMOS Pan out 84 De., 101.0. of 4000 Serles ICS 52.95 

1/4.r near P' n 1 6 5 uncl.onal 08001.olron 52.95 
ALL THREF MA NOROOK55695 

175" au 
Red 1051 
Geen 511 
Orange 51 

200" a 

Rea roc 1051 
Green 4 St 
Your. 4 51 

0.an9e 4 51 
Ri 4 51 

POlAR1fY 
Cnm . ,1r 

C. 

10111 
ÁC111 

40111 
40111 

90' ea 
Red 10 51 

Gree 4 SI 
YMO. 4 51 

O.nie 451 

Orna 151 

50 PCS. RESISTOR ASSORTMENTS S1.75 
ASST. 1 

ASST. 2 

ASST. 3 

ASST. 4 

ASST. 5 

ASST. 6 

ASST. 7 

ASST. 8R 

II 40M t/ 0H4 15 09.1 
5 e A'.1 13 OHM 39 OHM 

68 nHM 42 OHM 100 OHM 

Sea 18000.0 2200198 270 OHM 

470 1914 560 OHM 680 0014 

54 126 ISO Ifl6 

3 36 3194 

5 ea 6 M M 
12. 

5 e. 56e 

r50 
5 ea 090. 

rM 

Sea 1'V 

2'. 
u9, 

180 

4707 

1 214 

114 

4 he 

124 

001 

132. 

2206 

560. 

1 514 

914 

11 m4 
HM 

120 OHM 

330 Aull 
820 OHM 

2 25 

5 60 

ISO 

19, 
1101 

270. 
MO. 

1 BM 

-Le 

PER ASST. 
. 984 

4.14 124 WATT Y. 50 PCS 

154 OHM 

3409.1 11l Won 5. 50 PCS 

1 

III WATT 56 50 PCS 

66. 
18. 174 WATT 5. 50 PCS 

47. 
120. 110 WAn S. 50 PCS 

134. 

8227 114 WATT 5'. SO PCS 

2 2M 

5541 1/4 won 5. Sores 

Includes Resistor Assortments 1-7 (350 PCS.) 510.95 ea. 

CLOCK CHIPS 
1.11.15409 6 4.02 OW 04,v 1 9 Y 

$5.00 Minimum order - U.S. Funds Only Spec Sheets - 231' - Send 24, Stamp I8- 1977 CaNlap 

Dealer D15counl Available - Request Pricing California Residents - Add 64. Sales Tae 

ames 
ELECTRONICS' 

1021-A HOWARD AVE.. SAN CARLOS. CA. 94070 
PHONE ORDERS WELCOME - (405) 592-8097 

All Advertised Prices Good The. February 

WIRE WRAP TOOL WSU-30 

CAPACITOR 50 VOLT CERAMIC CORNER 
DISC CAPACITORS 

1.9 10 49 50 100 1.9 1049 50100 
05 04 03 00100 05 04 035 

05 04 03 00474.E OS 04 035 

05 04 03 01,6 05 04 035 

05 a 03 0220 06 05 04 

05 04 03 047P8 06 05 a 
015 

10 41 

22 G1 

47 or 
100 pt 
220 41 

410 pi 05 04 035 laF 12 09 

100 VOLT MYLM FILM CAPACITORS 

001,1 12 10 07 022841 13 II 08 

0022 12 10 07 017,1 21 17 13 

0347114 12 10 07 lmt 27 23 17 

Otmi 11 10 07 2270 33 27 22 

.2Y. 01PPE0 TANTALUMS 1501101 CAPACITORS 

1'359 28 23 17 1 5 356 30 16 21 

15 3514 2e 23 17 2 2 259 31 27 22 

22 356 28 23 17 3 3 256 31 27 22 

33 356 28 23 17 4 b25 32 28 23 

47 359 28 23 17 6 87059 36 31 25 

68 359 28 23 17 10 259 40 35 

I 01350 28 23 17 15 25V 63 50 

MINIATURE ALUMwUM EIEC)XOLTC CAPACITORS 

AMM 1.40 R04111.4e 
471509 15 13 10 41256 15 13 

I 0501 16 14 11 47050 16 14 

3 3 509 15 13 10 1 01160 IS 13 

4 7 259 16 14 12 100250 16 14 

10/250 15 13 10 1 OISOV 16 14 

101506 16 II 12 4 11166 15 13 

22 259 I7 15 12 4 7259 15 13 

22 505 24 20 18 4 11506 16 14 

47 259 19 17 15 100166 4 lI 
47 509 25 21 19 10/259 15 13 

100 25V 24 20 1e 101506 16 4 
100'50V 35 30 28 470501 24 21 

220125/ 32 18 25 1001166 19 15 

220507 45 41 38 100250 24 

470 256 33 29 21 100 506 35 

1000 164 55 50 45 220 166 23 

2200 469 70 62 55 4'0 259 31 28 M 

CIRCLE 5 ON FREE INFORMATION CARD 

29 
40 

10 

il 
10 

11 

11 

10 

10 

11 

09 
10 
12 

19 

20 18 

JO 16 
11 le 



r 

J pac bum SALE I Each pac only LED pac 
CJ 10 esaortea ascrete 

. 1 lF0's-preen, red, and 

All pats are first qualily(no fallout), tested and guaranteed- 98 ' -'e data 

Linear pac 
assorted I,nears ,n 

r -01P or T0-5.731 or 

amp. Lm3m op e^o, L. 
+ot Dr.lr amn, .rtn data 

and r rtvu $1.98 

Comparator 
pac 

5 assorted Dr's -- 
10311, 71O. Ill. 

.,t" Pata $1.98 

L near pac 
assorted 
,-DIP or P731 " 

mp. 1'307 np amp. "n 

e4r3 

Pr.tr amo, 
r da' 

and t,rta,ts $1.98 

Transistor pac 
40assorted TD -42 

trensrstOrs-- 
PVP's and ben s. mostly 

r013stlC 

marked. 

98 

Flip -Flop pac 
10 assorted rl,p.Plops. 
Dual .1R's. P51'5. and 
lo. power rr- .rtn 

°et, $1.98 
O Resistors 

1., 

51.98 

Regulators.,, 
A L°121 DIP .e ,able '' 

rrqular r.. -OP p..rt" 
data $1.98 

12 
Trimpots. 
nature 6 subm,nra- 

tare tPrB Potentiometers, 
assorted ralaes From 1. 

pto 

250. by P,ner, .tad- 
ole. etc. $1.98 

$1.98 

Capacitors 
Q Smfd r, a.' l \\ 
t. tor .s t 

! -l0nn 1.,1s.PCB 

., , ' 51.98 

739 pac 
, 

, ..dpal lo. 

re.eo 
urtn de_a 

$1.98 
DIP RC Network {;ESTED PÁLXS' 50 assorted IC and 6 +aá Transistors 

tt DaJave nta,n.y CMOS pac 40aa n,l n.er,s,on r..,s. nrr r30 untested CMOS Its. ;` .'. a 

..r n`ie 51.98 
a 

Alt r <tory lea.. r ' . . 

$1.98 
:.'y. 

Buy buns for $9.90 
$1.9 

Axial Rectifiers IC Assortment 
and plc-a-pac for 30 100untest ed ICS, a 

DIP mostly TTL--som. C.Y 

mouse mar e . me lea, nouserorled, r7R 

1 >ti,rl.rrw:árslwrlars,51_ 18x a ;f *1** 
Lv VIa Learn 

twit 
I An Introduction to Microcomputers 

by Adam Osborne P50 
I1 An Introduction to Microcomputers 

Volume !I_Some Real Products S12.50 
III 8080 ramming for Logic Design 

by Adam Osborne 17.00 
Com.lete Set of Three for 25 00 

160 MHZ FRESCAL FR - 2 DUAL 4, 
D Eft FF W/DATA MJD SCFEMAT IC 
KIT -NO CASE -NC. Ma. SUPPL r 98 

SPACE AGE 

CLOCK KIT 12`35 
Instructions L _ -_ 
Darts - 12 or 
74 hour format. 
Four digit clock kit includes all 
parts for complete clock: 35"0 2": 
-F'ID 70 readouts 

l'5314 clock chin 3 all tran- 
sistors, etc. 

$16.95 -extruded aluminum case 
-rnrrt with transformer nluq 

rcprocessinn! MOLEX loolo[ TRIAC s- 
500 . . 5 4.50 \ RCA 8 amp 

1000 . . 8.00 '\ 500e volt 2000. . 15.00 

5000. . 35.00 ` F 
triacs, 

10000 . . 70.00 
tr house numbered 

25000. . 150.00 

Send a stamp for our 59¢ each flyer listing more 
money saving bargains, Mail orders to: 
including microprocessors!! P.O. Box 41778 

4811 Myrtle Ave. Sacramento, CA 

Sacramento, CA 95841 
Phone (916)334-2161 

Orders under $7.00 add $1.00 
IBANNAMERICARD postage and handling. Resi- 

dents of Cal. add sales tax. 
Orders shipped promptly. $IO 
minimum on C.O.D.s. 

1/wrr 

ILe4YeN rtem 

graF3yLon 
ELECTROPIICS 

CIRCLE 46 ON FREE INFORMATION CARD 

3 
DELTA CO. ZELECTRONICS 

9Y, MASS. 011 P.O. BOX 

7400 SERIES TTL PARTS 
- 

SPECIAL 
This lot of surplus com- r---.1 

a 

tCr 

c !I Slew.' 1 

'_E LI l 3' r1.á L= tr. --_ 
i -Yt -i- - 

. 
y 

I " $ - - r 

L 
Ik' .!I 1 f i r-. 

I 4 14= -- 

puter boards is loaded 
with7400 series TTL ICs. 
Easily removed for reuse, 
We select 2 boards (sam- 
ple)show to left.we guar - 
antee at least 60 ICs, but 
you will get nearer 80. 
Mostlty made by TI. 
Includeds gates, counters, 
flip flops, one shots, 
shift registers, counters _ 

- 
- -- decoders 

STOCK NO.R5409 2 Boards $5.00 

etc.About 7 
cents per IC. 

5 boards $10.00 

15 VOLT 15 AMP.TRANSFORMER 
Our popular auto transformer that converts to a 15 Volt 15 A. 
isolated transformer. Will also deliver 3, 6, 9, or 12 volts at 
currents from 6 to 15 volts. Made by G.E. 
STOCK NO:R6481 8 lbs. $8.95 ea, 2/16.00 

HUMIDTY CONTROLLER 
This instrument is a human 
hair hygrometer. It operates 1 

a SPOT switch at humidities 
from 10% to 90%, so that 
it can control equipment and 
alarms etc. by turning them 
off or on at a selected hum- 
idity. From used equipment. 
Guaranteed. Photo shows 
cover removed and controler. 
With data. 
STOCK NO.R5480 

$5.95 ea. 2/10.00 

y Cr 

i, 
_ 

Fl Al. - 

m 

Send for latest free catalog. Minimum order $5, phone orders 
welcome: (617) 388-4705. Include sufficient postage; excess will 
be refunded. BANKAMERICARD & MASTERCHARGE welcome, 
ALL numbers needed for processing. Minimum charge $15. 

CIRCLE 50 ON FREE INFORMATION CARD 

AAAAAAA4AAAAAAAAAAAAAAA~AAAAAAAAAAAAAAÁA 
ROCKWELL A4001 LC: COMPLETE UNIT ... NOT A 

41 ELECTRONIC SLIDE RULE 
41 

SCIENTIFIC CALCULATOR KIT!! 
44 Kit Includes: SPECIFICATION . Rockwell A4001 IC ' 9 -digit HP Red Led Displays 4 HP 9 Digit LED Readouts ' 8 digits capacity for data entry or results 

Complete Keyboard with Case ' (10'8 108) 

4 PC Board with all Electronic Parts 
Instructions and Batteries 

f 
- - -- 

..123 4 5 5 1 8 

41.4 4 

. 

. / 
FORMULA 

Dimension: 
32.5mm(H) x77mm(W) 145mm (L) 
1 9/32 in (H) x 3 1/32 in (W) 
x 5 23/32 in (L) 

o s2s.s 

' Full floating point 
Dome keyboard for excellent response 
and preventing double entry input 

BASIC FUNCTION 
Algebraic mode operation 
Constant operations 
Repeat Operations 
Chain operations 
Change sign operation 
Display and V register exchangeable 
One accumulating memory 
Display and memory exchangeable 

SPECIAL FUNCTION 
Trigonometric functions (sin, cos, tan) 
Inverse trigonometric functions (sin 1 

cos 1, tail 1) 

Radian or degree selectable 
7r consl,mt 
Logarithms (In, log) 
Anti logarithms lex) 
Power functions (yx) 
Recriprocal (1/x) 
Square root (fx 1 

Display recall 

9 5e`1.169532k 

' O©V \ 0 

E 

CALCULATORS 

reg. S$9,5) 09> 

' 

KIT! 

HARDEN 
12 DIGITS 
DESK TOP 

BY ROCKWELL 

Special 
Only 

$29.50 
Uses LCD with backup light. 
5 functions +, -, x, -, %. 

* With accumulating true memories. 
Full floating decimal points, or fixed. 

` 12 digits, silver color LCD display. 
* Leading zero suppression. 

Overflow indicator. 
Model DT/12 A Uses 110V AC. 
Model DT/12 B Uses 220V AC. 

Add $2.50 postage for this item. 

California residents add 6% sales tax. 

SEND CHECK OR MONEY ORDER TO 1 11 FORMULA INTERNATIONAL INC. 
02603 CRENSHAW eOULCvARD HAWTHORNE CALIFORNIA 90250 

111NI-CD Batteries $1.25 each For more m rm o loar,nn piton can 1.1716795162 
(Use 4 per unit) sroveHOURS'07Monday Saturday , 

AC Adapter for Unit $4.50 ea. 2/77 

CIRCLE 45 ON FREE INFORMATION CARD 
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S.D. SALES CO. P.O. BOX 28810 -C 
DALLAS, TEXAS 75228 

Z-80 CPU CARD KIT 
FOR IMSAI/ALTAIR 

S149:` 
From the same people who brought you the $89.95 4K RAM kit. we were not the first to 

Introduce an IMSAI/ALTAIR compatible Z-80 card, but we do feel that ours has the best 
design and quality at the lowest price. 

The advanced features of the Z-80 such as an expanded set of 158 instructions, 8080A 
software compatibility, and operation from a single 5VDC supply, are all well known. What 
makes our card different Is the extra care we took in the hardware design. The CPU card will 
always stop on an Ml state. We also generate TRUE SYNC on card, to insure that the rest of 
your system functions properly. Dynamic memory refresh and NMI are brought out for your 
use. Believe It or not, not all of our competitors have gone to the extra trouble of doing this. 

As always, this kit Includes all parts, all sockets, and complete Instructions for ease of assem- 
bly. Because of our past experience with our 4K kit we suggest that you order early. All orders 
will be shipped on a strict first come basis. Dealers inquiries welcome on this item. 

Kit shipped with 2 MHZ crystals for existing 500NS memory. Easily modified for faster RAM chips when the prices 
come down. Z-80 Manual - $7.50 Separately. 

Kit includes Zilog Manual and all parts. 

JUMBO 
LED 
CAR 

CLOCK 
$16.95 

KIT 

You requested it! Our first DC operated clock kit. 
Professionally engineered from scratch to be a DC 
operated clock. Not a makeshift kluge as sold by others. 
Features: Bowmar 4 digit .5 inch LED array, Mostek 
50252 super clock chip, on board precision time base, 
12 or 24 hour real time format, perfect for cars, boats, 
vans, etc. Kit contains PC Board and all other parts 
needed (except case). 50,000 satisfied clock kit cus- 
tomers cannot be wrong! 

FOR ALARM OPTION ADD $1.50 
FOR XFMR FOR AC OPERATION ADD $1.50 

60 HZ CRYSTAL TIME BASE FOR DIGITAL CLOCKS 
S.D. SALES EXCLUSIVE! 

KIT FEATURES: 
A. 60HZ output with accuracy comparable to a digital watch. 
B. Directly interfaces with all MOS Clock Chips. 
C. Super low power consumption. (1.5 ma typ.) $5.95 or 
O. Uses latest MOS 17 stage divider IC. 2/$10. 
E. Eliminates forever the problem of AC line glitches. 
F. Perfect for cars, boats, campers, or even for portable clocks 

at ham field days. 
G. Small Size, can be used in existing enclosures. 
KIT INCLUDES CRYSTAL, DIVIDER IC, PC BOARD 

PLUS ALL OTHER NECESSARY PARTS & SPECS 

STICK IT! 
in your clock 

in your DVM, etc.! 

$3.951 
4 JUMBO .50" 
DIGITS ON 
ONE STICK! 
(with colons and 
AM/PM Indicator) BUY 3 for $10. 

BOWMAR 4 DIGIT LED READOUT ARRAY 
The Bowmar Opto -Stick. The best readout bargain we have ever 
offered. Has four common cathode jumbo digits with all seg- 
ments and cathodes brought out. Increased versatility since any 
of the digits may be used independently to fit your applications. 
Perfect for any clock chip, especially direct drive units like 
50380 or 7010. Also use in freq. counters, DVM's, etc. For 12 
or 24 hour format. 

Huge Special Purchase 
Not Factory Seconds 

As sold by others! 

.,I 
fl'1 j_ . 

g _,. ..oi......,t.__.. + 

UP YOUR COMPUTER! 
21L02-1 1K LOW POWER 500 NS STATIC RAM 

TIME IS OF THE ESSENCE! 
And so is power. Not only are our RAM'S faster than a speeding 
bullet but they are now very low power. We are pleased to offer 
prime new 21L02-1 low power and super fast RAM's. Allows 
you to STRETCH your power supply farther and at the same 
time keep the wait light off. 8 for $12.95 

50HZ CRYSTAL TIME BASE KIT - $6.95 
All the features of our 60HZ kit but has 50HZ output. For use 
with clock chips like the 50252 that require 50HZ to give 24 
hour time format. 

$12.95 S.D. SALES 
MOS 6 DIGIT UP -DOWN COUNTER 40VE! $12.95 

40 PIN DIP. Everything you ever wanted in a Counter chip. 
Features: Direct LED segment drive, single power supply (12 
VDC TYP.), six decades up/down, pre-loadable counter, sep- 
arate pre-loadable compare register with compare output, 
BCD AND seven segment outputs, Internal scan oscillator, 
CMOS compatible, leading zero blanking. 1MHZ. count Input 
frequency. Very limited qty. WITH DATA SHEET 

1 

4w. 

THIS MONTH'S SPECIALS! 
300.00 KHZ CRYSTAL -$1.50 

8080A - CPU CHIP by AMD - $19.95 
82S129 - 256 x 4 PROM - $2.50 

N.S. 8865 OCTAL DARLINGTON DRIVERS 
3 for $1.00 

Z-80 - CPU by ZILOG - $69.95 
MM5204 - 4K EPROM - $7.95 

Prices in effect this month ONLY! 

(Tl 

t 

WESTERN DIGITAL UART 
No. TR1602B. 40 pin DIP 

This is a very powerful and 
popular part. 

NEW -S6.95 with data 
LIMITED QUANTITY 

RESISTOR 
ASSORTMENT 

W 5% and 10% 
PC leads. A good mix 
of values. 200/52. 

SLIDE SWITCH 
ASSORTMENT 

Our best seller. Includes 
miniature and standard 
sizes, single and multi - 
position units. All new, 
first quality, name 
brand. Try one package 
and you'll reorder 
more. SPECIAL 12/$1. 

4K LOW POWER RAM BOARD KIT 
THE WHOLE WORKS - $89.95 

Imsai and Altair 8080 plug in compatible. Uses low power 
static 21 L02-1 500ns. RAM's, which are included. Fully buffer- 
ed, drastically reduced power consumption, on board regulated, 
all sockets and parts included. Premium quality plated thru 
PC Board. 

7400-19c 7411-29c 7451-19c 
74L500 -49c7413 -50c 7453-19c 
7402-19c 7416-69c 7473-39c 
74LS02-49c 7420-19c 7474-35c 
7404-19c 7430-19c 74LS74-59c 
74L04 -29c 7432-34c 7475-69c 
74504-44c 7437-39c 7476-35c 
74L504 -49c 7438-39c 7480-49c 
7406-29c 7440-19c 7483-95c 
7408-19c 7447-85c 7485-95c 
7410-19c 7448-85c 7486-45c 
TTL INTEGRATED CIRCUITS 

7490-65c 74153-75c 
74LS90-95c 74154-1.00 
7492-75c 74157-75c 
7493-69c 74161-95c 
7495-75c 74164-1.10 
7496-89c 74165-1.10 
74121-38c 74174-95c 
74123-65c 74181-2.50 
74132-1.70 74191-1.25 
745138.1.95 74192-1.25 
74141-75c 74193-1.00 

74195-69c 

FAIRCHILD BIG LED 
READOUTS 

A big .50 Inch easy to read 
character. Now available In 
either common anode or 
common cathode. Take your 
pick. Super low current drain, 
only 5MA per segment typ- 
ical. 
FND 510 Common Anode 
FND 503 Common Cathode 
PRICE SLASHED! 59c each 

MOTOROLA POWER 
DARLINGTON 
Back in Stock! 

Like MJ3001. NPN 80V. 10A. 
HFE 6000 TYP. TO -3 case. 
We include a free 723C volt 
reg. with schematic for power 
supply. SPECIAL -$1.99 

TERMS: 
Money Back Guarantee. No 
COD. Texas Residents add 5% 
tax. Add 5% of order for 
postage and handling. Orders 
under S10. add 75c. Foreign 
orders: US Funds ONLY! 

CALL YOUR BANK 
AMERICARD OR MASTER 
CHARGE ORDER IN ON 
OUR CONTINENTAL 
UNITED STATES TOLL 
FREE WATTS: 

1-800-527-3460 
Texas Residents Call Collect 

214/271-0022 

S.D. SALES CO. 
P.O. BOX 28810 C 

Dallas, Texas 75228 

For orders over $15.00 Choose $1.00 FREE mdse. 
CIRCLE 55 ON FREE INFORMATION CARD 117 



U.S. GOV'T ELECTRONIC SURPLUS 

Same day shipment. First line parts only. Factory 
tested. Guaranteed money back. Quality IC's and 
other components at factory prices. 

INTEGRATED CIRCUITS 
/400m 567415744 59 188141031 35 

5474004 77 567/15755 75 187414 25 

5474025 17 514/415904 1 10 14700341 82 

541+045 19 547415934 I 10 112902 I 50 

5,17410.0 17 5447415954 1 89 1M39004 55 

59747441 5) 54741.510714 52 1439099 69 

5674204 17 544741. 51634 2 OS C14559 59 

5614304 20 561452564 210 915401 390 
54144071 17 11yy5p 4E5566 65 

54/44714 60 cA3oa1 1 90 
9E5550 43 

9,115071 1/ G3069 2 75 
5471714 36 1430148 
5474746 .41 4]0786 
55111581 9 1M101t1 
54474891 2 00 14.]190 
54149034 45 143¡X4 
91749241 45 193119 . 
5574934 49 L43,6 
51741000 143206 5 
54741076 19 l043235 5 
54/41114 39 1430711 12 

5x14W 55 
143207.75 

54741514 75 
1443207 

597415444 1l0 L432013 

561/7574 95 141201.12 

58741744 I 19 
1432U1.15 
143244 

54741754 90 
1M319M 

591429944 05 1611404.5 
59112854 660 143401-5 
541,2969 16s 143407.5 
141400 m 443401.12 
547415006 54 14.3407.15 
511741502N 34 586 

5.074L50L.1372 S47415001 39 
5571150/81 39 14319 
514745190 39 143804 
51174152041 34 1447038 
5474152681 0 1070931 

51471153014 34 147234 
547415306 39 147314 

35 

35 

69 

% 
30 

% 
35 

60 
60 

m 
X 
60 

70 

ro 
70 

w 
so 
W 
00 

a 

28 

69 

1 00 
MME565A 100 
405660 I 65 

405679 25 

591541C4 1 39 
545_C1 39 

5414ItCN 50 

51115492CM 55 
5475491CM 89 

Al0 0 C011448748 
070004 16 00 

10130 1315 

DAOS 
CCDD100114. SO 

CD4i00 °2 25 

C04D06 135 
CD4007 15 
C04006 1 50 

CD 01C04015 25 
CD4012 25 

CWÓii 125 
C00015 175 

C010011 I pÓ 
16 

001020 1 35 

C04021 I 20 

CÓ4ó14 
21 

C04 °25 
C04021 
C0029 
C04030 
C0+0µ 
C04442 
C04043 
004044 
C04049 
C040X 
004066 

Có406º 
CD4011 
CD1072 
C04073 
C04015 
C04016 
C04016 
CD4061 
C04091 

C0455°0 
C04517 

0D4515 
C04520 

C04527 
C04528 
C04511 
C01585 
C040192 
74000 
74004 

7qti 
na0 
74030 
74018 
74(74 
740106 
74(160 
740192 
71(217 
7+C905 

25 
3 55 

55 
170 

2 
1 3s 
1 50 
7W 
200 
62 

ss 
e5 

i5 

13, 

' ÑS 405 ME405t RAM 
2101.1 4 50 
2102 1 1 80 
21015 0 00 

14[906 150 
71C975 10 50 
14C926 10 50 
740927 12 00 

I.0 ,Ri8n 
6095 75 
60% 75 
8097 75 
8098 75 
8109 1 25 
0170 4 50 

57i3 51á 

41 

125 
2 00 
2 20 
403 
290 
117 
150 

4 50 

1 0 
3m 
28 
38 
2e 

2 10 

28 
28 

2 95 
15 

2 10 

2 Ú 
775 
1 00 

VOLUME SPECIALS - 8K Ram Board Kit 
h 5.0.1 90 

445369 0 0.cw 110 

1.4°})75u 950° 

Id 
7i5 

153]03 50 00.84, 20 

MM114 5ó4545A4 4ó0 
4071 5 Yom Ca. 44 9 96 

4910111 7 lymCa.444o, 11X uV515109190 
4 534 c .: 3 90 

Ome 44rs e S,r 

9121 ] X 
0125 320 
8126 2 15 
6191 2 45 
57% 2 45 

P.O. Box 4430E Santa Clara, CA 95054 
(408) 988-1640 

9451156(9 490 
9115375.14 90 
205 16 50 

61110624. C. 

«tle, 59 95 

44N1.1MKon181 
«naNNmn'MM5d65 

r9.0111;1 aawp4 
10 pape so« 8947 5100 

IC 5036173 
27112512 1 10 3030rr 14 LR 884. 

2 790 108 .0 w8 
25136 1000 mfi 15 24 36 588758045 
211132 1 7 50 H le 20 53 

5051 7 20 16 20 36 54 
405060 3 70 18 27 40 61 
405261 90 22 35 
9M5310 915 C0a80313509 

&et *ab 0008 19 00 
V3304 .m. data 23 A 
6712 4 50 
e1N 8 50 
8270 6 50 

389341 8000315 
1418129 Um4,0n5 

14niunw r 50 

110885 
445309 190 
a4a45311 4 60 

311 B0 
445313 360 

MuX14 
3º0 

45175 400 
445316 5500 
44531e 95 

405369 210 
SM5371N 550 
44X41 0 60 
[17001 5 80 

' Plug compatible with Altair 
8800 and Imsal 8080 

trroo 91L02APC Low power 500 

NS RAMS. All parts included 
t 

with full instructions. 5250.00 
i- 2K EPROM Board Kit 5145.00 

I/O Board Kit 547.50 

1977 IC Update 
Master Manual 
Brand new. Complete IC data 
selector from all manufacturers. 
15,000 cross references. $30 

_ with update service thru 1977. 
Domestic postage add 52.00, 
Foreign 56.00. 

Not a Cheap 
Clock $17.45 
Includes everything 
except case 

2 -PC boards 6- 50 LED 
Displays 5314 clock 
Chip transformer, all 
components and full 
instructions. 

TERMS: $5.00 min. order U.S. funds 
Calif. residents add 6% tax. 

ELECTRONICS 
0758308 3145 
MANI 
9ANl 

050016C9 5 4184 9966640 0.4 
0405 C0s,3 

75 48M14 
C41wMr MMu7e 2 95 01704 
Fzaan 01707 

120165 5 7 50 01727 
01117 
140359 
1810503 
7N0510 
{50807 

G 270 
« 125 

CC 500 
U 300 

CO 300 
CC 500 
CA 300 

CA 500 

U 600 
CC 357 

ClCC 

500 
500 

CO 600 

5 agq 114 pin dayyW 
752114 ] agn S do 
7520 Cuerea ploloce4, 
SOe2.)40 He. 

CRYSTALS 
+ 50 6 5536 4 50 

i4M+ 4 

/6114 4 
15 2091152 7 

1 6432 
15 

5 11ag 4 25 2 4576 1 50 
10840+ 425 32761 ;50 
18 M0+ 3 90 5 0684 50 

ii 20íw 1 9900 5 714] 5X0 

12768 80 4 00 6+12 4 50 
ILOS 357%4W 150 221194 450 

á:e°ró10 7ó 

19390914 10 h4ne1, 058190 7010 20 
Ou41a 69 ye40.1018 20 

147oAmO44 
6W 14910 Red 70 

C,Ar. 500 lumdoGreen 25 

004 Ama Arnnpmm7 4960 VARA. 25 

174 x111r I8U 1000 lomeo01a1N0 25 5081nep 125-16004009 1050 

R7MF0 
All 1013 6 20 
1141 B 50 

1'R04 
II02A ,1 50 

681523 43 25 
482511] CO 

4825126 4 85 

ióá ñu 03 
25 pe, type 01 

100 per nepe 025 
1040L 7060 02 

MIS 301L30 0103 5 

72 Vnn 340 9, a 

lamer 128 
4eeer 8043 450 

60 Hz Crystal Time 
Base Kit 54.75 
Converts digital clocks from 
AC Ime 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 to 5 MHz 

typical Dual channel high sen- 
sitivity ±25 millivolts. Crystal 
controlled clock. Can be pre - 
scaled for higher frequency. 
6-.50' digits. Full instructions. 
Less power supply 540.00 

TV GAM, .4145 
045/100 6 Gane, Cep 1 

0453104 Cipo, 0.48 
1529 

50 
141999 Sodu4ld 1 

] 01 N 3nnen4l COumn ,0.89 
x17 á2n.., s -te 5306 1X 10 

90 
39 

X 
55 
a 
95 

20 
20 
75 
15 
X 
39 
25 
15 

Digital Temperature 
Meter Kit 
Indoor and outdoor. Beautiful. 

.50" LED readouts. Nothing like 
it available. Needs no additional 
parts for complete, full opera- 
tion. Will measure extremes of 

temperature, air or liquid. Very 
accurate. Uses latest IC tech- 
nology. Easy to build with com- 
plete instructions. $39.95. 

COSMAC 'ELF 
R CMOS M1c,o00mpu70te, 
C 97662 929 50 1 450 
0001821 9 00 5082.7340 5 50 
£001652 70 25 Use. 8141447 750 

Complete kit of additional parts 
minus power supply and board 

528.00 

FREE: Send for your copy of our 1977 
QUEST CATALOG. Include 137 stamp. 

CIRCLE 41 ON FREE INFORMATION CARD 

MO1084117 known World romovs SURPLUS CENTLR .Hors 
60.17, most ..pensive, Government Surplus electronic unas and 

components at o traction of their original ocguidtion cost. 

ucx0191. ffiligr_ir AUTOMATIC BATT. CHARGER 
f 0690 111.014 I - - Charges 12 -volt 

batteries of 2 -ampere rate, Turns off 
es foil charge, on ...- when battery reach turns 

J / N 414' when botfery is low, automatically, Con 

be mounted permanently inengine 
$12.95 (3'h lbs. I compartment. 5 40 17 4 3" x 21/4". 

SNAP -AROUND VOLT -AMMETER 

(ITEM (21-1070 I "MINIPR041" clamp 
type AC ommeter-voltmeter, Smoll enough to carry 
in shin pocket. Will measure O to 50 -amperes, 0 

to 250.Volts. furnished with test leads. Overall 
site 4-1/2" a 2-3/4" a I". (I lb. 1 List $33.00 $22.95 

O-s' STANDARD DIAL TELEPHONE 

7` ( ITIM 1715 I - - Same as used on commer- 
cial systems in U.S.A. Use as extension to private 

'41111_,..-- system. Connect severol together for local 

intercom system. Instructions furnished. 
$6.79 Orig,nal Cost 574.50 1 9 lbs. I 

RUNNING TIME METER rnssP1ewI-- 

( FILM 12188 I - - Record number of operating Mil 
hours of electric lights, electrical devices such os - 
refrigerators, furnaces, etc. Records total hours. 
tenths and hundredths to 9,999.99 hours. for Cost 529.00 

1IS.volts, 60 -cycles. 40." . 3" a 255 . 1 2 lbs. I $4.39 

SPECIAL SALE 
Correspondence 

Course In 
ELECTRICAL Pr.P.id in U.S.A. $11.799 

ENGINEERING Out,tdeU.S.A. $12.79 
( ITEM 19.181 I - - Technical training at low 40511 Lincoln 

Engineering School suspended Correspondence Course because of 
rising costs. limited number of Electricol Engineering Courses ore 
available without exams and grading services. Consists of fifteen 
lesson books, each with ossociated exams and standard answers. 
Back showing now to build prize-winning Home Experimental 
Laboratory Bench included at no extra cost. 

ALL 675905 SNIPPED f.0,B. LINCOLN, MEAR. 

111 Order Direes from Ad - - Send for FRIE Catolog 

", SURPLUS CENTER 
CM" 

DEPT. RE -027 LINCOLN, NEBS. 61501 I 

CIRCLE 7 ON FREE INFORMATION CARD 

2522 STATIC SHIFT RE6 $2.75 
INTEL 8080 CPU .. . 524.50 
2518 -HEX 32 BIT SR S5.00 
2102 1 1024 BT RAM 01.80 
57804K DYNAMIC RAM . 510.50 
5702A UV PROM 510.50 
MM5203 UV PROM 010.50 
1702A UV PROM 510.75 
5204 4K PROM ........ 518.95 
MINIATURE MULTI -TURN TRIM POTS 
100, 500, 2K, 10K, 100K, 200K 

S 75 each . ....... .. 3/07.00 
MULTI TURN TRIM POTS S.m11ar to Bourns 
3010 style 3176"45/8'1.1 1/4", 50. 100, 
1K, 10K, 50K ohms 
$1.50 ea. .. ........... 31$ 4.00 
LIGHT ACTIVATED SCR's 
TO18. 200V 1A 5 1.75 

TRANSISTOR SPECIALS 
2N3585 NPN Sr TO 66 $ 
2N3772 NPN S. TO -3 S 

254908 PNP Si 10.3 S 
256056 NPN 5. TO -3 Darlington 5 

2N5086 PNP S. 70-92 .. .... 4/5 
2N4898 PNP TO66 5 .60 
25404 PNP GE TO.S ... 5/5 1.00 
2N3919 NPN S. TO 3 RF 5 1.50 
MPSA 13 NPN S. TO 92 .. . . 3/0 1.00 
2N3767 NPN 5. TO -66 S .70 
2N2222 NPN S1 TO18 5/5 1.00 
2N3055 NPN Si TO -3 5 .80 
243904 NPN Si TO -92 5/0 1.00 
2N3906 PNP Si TO -92 5/S 1.00 
245296 NPN Si TO.270 S .50 
256109 PNP 5. TO -220 5 .55 
2N3638 PNP Si TO -5 5/5 1.00 
2N65I 7 NPN TO -92 S. 3/5 1.00 

CIMOS (DIODE CLAMPED) 
74002- .22 4015 .95 4035-1.10 
74C10- .12 4016- .40 4042- .78 
4001- .22 4017-1.05 4047-2.00 
4002- .22 4018- 1.00 4049- .40 
4006- 1.20 4019- .22 4050- .40 
4007- .22 4022- .95 4066- .80 
4009- .42 4027- .40 4071- .22 
4010- .42 4078- .88 4076- .70 
4011- .22 4029-1,10 4081- .22 
4012- .22 4030- .22 4520- 1.15 
4013- .40 

LED READOUTS 
FND 500..5" C C 51,75 
HP 7740 .3" C C 51,40 
MAN.7-.3 C.A 51.25 
NS 33.3 dig. array 51 35 
DL 747 .. 02.50 

.95 
1 60 , 

1.00 
1.70 
1.00 

Send 25d for our Catalog lealur.ng 
Trannstors and Rector«, 

145 Hampshire SI , Camt+r laye, Mass. 

Tames: FOB Cambridge, Masa. 
Sarta Check a Money Order, - 
InNude Postigo, Minimum 
Order $5.00, COD'S $20.00 

PRINTED CIRCUIT BOARD 
41 7".61 7' SINGLE SILEU 19'UXV 
BOARD 1 16" ih.. 1, un. 14 haul 

5.50 ea. 5/02.20 
VECTOR BOARD 1" SPACING 
4.5" 9 6" SHEET 51.25 

7 WATT LD-65LASER DIODE IR $895, 
2N3870PFET . 5 .45 
2N5457NFET S .45 
TIS 43 UJT S .35 
ER 900 TRIGGER DIODES 4/$1.00 
2N 6028 PROG. UJT S .65 

VERIPAX PC BOARD 
This board .s a 1/16" 4rgle sided poper epouy 
board, 41/4".6550" DRILLED and ETCHED 
which will hold UP to al single 14 pm IC's 

r 8, 16. o. LSI DIP IC's wnh busses lar 
power supply connector, $4.00 
MV 5691 YELLOW -GREEN 

BIPOLAR LED 51.25 
FP 100 PHOTO TRANS . S .50 
RED, YELLOW. GREEN OR 

AMBER LARGE LED's . , . ea. S .20 
14 PIN DIP SOCKETS $ 25 
16 PIN DIP SOCKETS .... S .78 
MOLEX PINS 100/51.00 

1000/S7.50 
8 PIN MINI DIP SOCKETS S 25 
10 WATT ZENERS 3.9, 4.7, 5.6. 8.2, 12, 15, 

78.22.100.75001200V ea. 0 .60 
1 WATT ZENERS 4 7. 56. 10, 12. 15, 

18OR22V . 

Silicon Power Rectifiers 
PRV 1A 3A__ 17/1. _50A_ 125A 

100 06 .14 30 .80 370 
200 07.20 .35 1.15 4.25 
400 .09 25 _.50_ 1.40_6.50 
600 11 .3.o.,,_,__70_ 1.80 850 
800 15 _ .35 90 2.30 10.50 

1000 20 .45 1 10 2.75 1250 

SILICON SOLAR CELLS 
2W' diameter 

.4V at 500 ma. .. , $5.00 ea., 6/$27,50 

REGULATED MODULAR 
POWER SUPPLIES 

- 15 VDC AT 100ma 
115VAC INPUT .. 527.95 

5VDC AT 1A 115VAC INPUT . $24.95 
12 VOL AT 5 AMP ... $24.95 
IN 4148 11199141 . . , . 15/41 00 

TANTULUM CAPACITORS 
27Uf 35V 5 $1 00 4 7UF 35V 4 $1 00 
47UF 35V b 41.00 6 BUF 35V 3 51 00 
.68UF 35V 5/$1.00 22UF 35V S 40 
IUF 35V 5/$1.00 33UF 35V 0 40 
2 2UF 20V 5.51.00 TOUF 6V 5/51.00 
3.3UF 35V 4/51.00 1000F 35V S .50 

I50UF 15V $ 50 

M /OOI ALARM CLOCK CHIP . . 56.00 

NATIONAL MOS DEVICES 
Id101402 1 75 
MM1403 1 75 
MM8404- 1.75 
MM5013- 2.50 
MM5016-250 

- MM5017-2.70 
MM5055- 2.25 
MM5056- 2.25 

MM5057 - 2 25 
MM5058 2 75 
MM:7060- 7 75 
MM5061- 2 50 
MM5555- 4.75 
MM5556- 4.75 
MM5210- 1.95 
MM5260- 1.75 

7400- 
7401- 
7402 
7403- 
7404- 
7405- 
7406- 
7407- 
7408- 
7409- 
7410 
7411- 
7412- 
74,3- 
7414- 
7416- 
7417- 
7420- 
7425- 
7426- 
7427- 
7430 
7432- 
7437- 
7438- 
7440- 
7441- 

,15 
.15 
.15 
.15 
.20 
.20 
.25 
.25 
.25 
.21 
.15 
.20 
.20 
.45 
.70 
.25 
.25 
.20 
.28 
.25 
.30 
.20 
.25 
.25 
.25 
.16 
85 

/ 30 WIRE 
WRAP WIRE 

SINGLE 
STRAND 
100 FT. 
51.40 

TTL IC SERIES 
-7442- .52 74125- .40 
7445- .70 74126- .40 
7446- .70 74151- .70 
7447- .70 74153- .65 
7448- .70 74154-1.10 
7450- .20 74155- .70 
7472- .33 74157- .70 
7473- .35 74161- .85 
7474- .35 74164- .95 
7475- .49 74165-1.05 
7476- .35 74173-1.40 
7480- .35 74174- .95 
7483- .70 74175- .92 
7485- .88 74177- .79 
7486- .30 74180 .70 
7489-1.85 74181-2.10 
7490- .45 74190-1.20 
7491- .70 74191-1.20 
7492- .50 74192- .85 
7493- .45 74193- .85 
7494- .70 74194- .85 
7495 .70 74195 .75 
7496- .70 74196- .88 

74107- .32 75324- 1.75 
74121- .38 75491- .65 
74123- .65 75492- .65 

MINIATURE DIP SWITCHES 

CTS 2064 Four SPST swatches 
Ie one m.n.d.p package. 01.75 

CTS -206.8 Eight SPST 4 etches in a 16 
pen DIP package 02.85 

AY 5 1013 A3OK ser.lpa5., Pal./ser um 
venal uART. 5695 

ALCU MINIATURE TOGGLE SWITCHES 
MTA 106 SPOT . 51 '70 
MTA 206 DPDT 51 70 

SOLID STATE SALES, 
P.O. BOX 74D ' 

SOMERVILLE, MASS. 02143 TEL (617) 547.4005 

Full Wats Bridges 
PRV ' 2A ÚA 25A 
200 95 1.25 200 
400 1.15 1 50 3.00 
600 1 35 1 75 400 

SANKEN AUDIO POWER AMPS 
5. 1010 G 10 WATTS... .. 0 750 
S. 1020 G 20 WATTS . 515.95 

a Si 1050 G 50 WATTS $27.95 
CCD 110 LINEAR 256 XI BIT SELF 
SCANNING CHARGED COUPLED 
DEVICE $99 00 
CCD 201 100. 100 CHARGE 
COUPLED DEVICE 5135.00 

LINEAR CIRCUITS 
LM307 00 Amp S .30 
LM 309K 5V 1A REGULATOR 5 .95 
723 - 40 4OV V RFGULATOR 5 .50 
301/748 -Hi Per. Op. Amp $ .31 

320T 5,12,15, or 24V NEG REG 01.25 
709C Op Amu. .. 5 .31 
741A or 741C OP AMP. 5 .31 
71000MPARATOR 5 .35 
CA 3047 Hi Pet. Op. Amp... .. .95 
3401 5, 6, 8, 12, 15. 18, 24V POS 

REG. 10.220 $1.10 
101 OPER. AMP. HI PERFORM. $ 75 
LM 308 Oper. Ame., Low Power S .95 
747 - DUAL 741 $ 65 
556- DUAL TIMER $1.00 
537 -PRECISION OP. AMP S1 70 
LM 3900 - OUAD OP. AMP S 49 
LM 324 - OUAD 741 01.50 
560 - PHASE LOCK LOOP . - 52.00 
561 - PHASE LOCK LOOP .. . 02.00 
565 - PHASE LOCK LOOP ' $1.75 
566 FUNCTION GEN..... .. 51 65 
567 - TONE DECODER . . 51.50 
LM 131061 Fhl STEREO DEMOD. . $2.75 
8038 IC VOLTAGE CONT. OSC. . 53.90 
LM 370 - AGC SOUE LCH AMP. , $1.15 
555-248-2 HR. TIMER 5 45 
5,13008%A D TIMER 02.50 

OPTO -ISOLATOR S .80 
1458 DUAL OP AMP. 5 .60 
LM 380 - 2W AUDIO AMP. . . S .95 
LM 377 - 2W Ste.eo Audio Amp. . 02.50 
LM 381 - STEREO PREAMP. . 51.50 
LM 382 - DUAL AUDIO PREAMP $1.50 
LM 311 - HI PER, COMPARATOR $ .90 
LM 319 Dual H. Speed Comp. $1 25 
LM 339 OUAD COMPARATOR 51.50 

TRIACS SCR'S 
PRV IA_IOA 25A 
100 .40 .70 1.30 
200 .70 1_10 1.75 
400_ 1.10 1.60 2.60 
600 1.70 2.30 3.60 

1.1A 6A 35A 
.40 .50 1.20 
.60 .70 1.60 

1.00 1.20 2.20 
1.50 3.00 

WE SHIP OVER 95% 
OF OUR ORDERS THE 

DAY WE RECEIVE THEM 

CIRCLE 62 ON FREE INFORMATION CARD 



10% OFF WITH $25 ORDER 
15% OFF WITH $100 ORDER 

I MES! DISCOUNTS APPL1 IO 10191 
OF ORDER - SPECIALS INCLUDED 

TTL 
7400 .13 7451 .17 
7401 .16 7453 .17 
7402 .15 7454 .17 
7403 .15 7460 
7404 .16 7464 .35 

7405 .19 7465 .35 

7406 .20 7470 -38 
7407 .21 7472 30 
7106 .18 7473 .35 

7409 .19 7474 .28 

7410 .16 7475 .49 

7111 .25 7476 .30 

7413 .43 7483 .60 

7414 .65 7485 .88 

7416 ,35 7486 .40 

7417 _35 7489 2.25 

7420 .16 7490 .43 
7422 .30 7491 .75 

7423 .29 7492 .40 
7425 .27 7193 .48 
7426 .26 7194 .78 
7427 .29 7495 .79 
7430 .20 74% .79 
7432 .23 71100 Al 
7437 .25 74105 .44 
7431 .25 74107 .37 
7440 .15 74121 .38 
7441 .09 74122 .38 
7442 .59 74123 .65 
7443 .73 74125 .54 
7444 .73 74126 .54 
7445 .73 74132 .89 
7146 .81 74141 1.04 
7447 .79 74145 1.04 
7448 .79 74150 .97 
7450 .17 74151 .79 

LOW POWER 
74100 .29 71151 .29 
74502 .29 74155 .29 
74103 .23 71171 .M 
74104 .29 74172 .45 
74106 .29 74173 .56 
74110 .29 71174 .56 
71120 .29 74176 .75 
74110 .29 74185 1.09 

74142 1.39 74136 .65 

LOW POWER SCHOTTKY 
741500 .36 711532 .18 

741502 .36 745540 .45 
711504 .36 741543 1.40 
711508 . N 741574 .59 
741510 .16 741590 1.10 
741520 .16 74159) 1.10 

HIGH SPEED 
74H00 .25 74H22 
71H01 25 74H 10 

74H04 .25 74H40 
741108 .25 74H50 
74H10 ,25 74H52 
74H11 .25 74H53 
741110 .25 711155 

71H21 .25 74H50 

74153 .89 
74154 1.20 
74155 .97 
74156 .97 
71157 .99 
74158 1.79 
74160 1.23 
74161 .97 
74162 1.39 
74163 1.09 
74164 .99 
74165 .99 
74166 1.25 
74170 2.10 
74173 1.49 
74174 1.23 
74175 .97 
74176 .89 
74171 .84 
74180 .90 
74101 2.45 
74182 .79 
74184 1.90 
74185 2.20 
74187 5.75 
74190 1.15 
74191 1.25 

74192 .95 
74193 .85 
74194 1.25 

74195 .74 
74916 1.25 

74197 .73 
74198 1.73 

74199 1.69 
71200 5.45 

74190 1.40 
74191 4.20 
74193 1.50 
74195 1.50 
74158 2.25 

741164 2,25 
741165 2.10 

741595 2.09 
7415107 .59 
7415164 220 
7415193 220 
7415197 2.20 

74H61 .25 

71H62 .25 

71H74 -39 

74H101 .58 

74H101 .58 

7411103 .60 
74H106 72 
74H 108 .72 

SCHOTTKY 
74500 .38 74500 .52 74511 .38 
74502 .45 74510 .18 74511 .52 

74501 .30 74520 .38 
74504 .45 

8000 (NATIONAL) 
8091 .61 0220 1.49 

6092 .61 8210 2.19 
11095 1.15 8248 1.49 

0111 .80 0520 I. It, 
8121 1.41 8551 2.19 
0200 2.31 8561 .62 
0214 1.49 8810 .70 

8000 (SIGNETICS) 
4261 5.79 0267 2.59 

74574 .30 

8011 .65 
4812 1.02 

8822 2.19 
4810 2.19 

8831 2.19 
4836 .19 
6880 1.19 

9000 
9002 .40 9309 .79 9601 .61 
9101 1.03 9312 .79 9602 .79 

SHI1T REGISTERS 
MS45013 1024 bit datum. dsn. 
51515016 500/512 bit dsn. 

Sí5.4025 Quad 25 bit 
2504 1024 bit multiplexed dsn 

175 1702A .UV ERASABLE PROM 

1.59 - 2048 bit static PROM 256.8 
,99 elect programmable & erasablle TTL/1371.T 

3,95 comp. $6.95 
IC SOCKETS 
Solder Tall low prolll 

8 pin 
5 .17 24 pin 

14 pin .20 28 pin 
16 pin .22 40 pin 
18 pin .29 

WIRE WRAP gold plate 
14 pin .49 

CMOS 
40004 .26 40184 1.39 1066A 
400131 .25 40204 1.72 30684 
40024 .25 40214 1.18 40694 
40064 1.35 b22Á .94 44714 
40074 .26 40234 .25 40724 
40084 1.52 4024A .89 10734 
4009* .57 402531 .25 40754 
10104 .54 40274 .59 4078* 
10114 .29 10284 .98 40824 
4012* .25 40104 .44 45184 
4013A .45 1035A 1.27 45284 
40144 1.27 40404 1.39 45854 
401SA 1.27 40124 1.47 
40164 .48 40494 .59 
40174 1.01 10504 .59 

74(00 .19 74(74 1.04 74C 162 
74CO2 .26 74C76 1.34 74C 163 
74c04 .44 74C 107 1.13 74C164 
71C08 .60 74C 151 2.62 71( 171 
74C10 .35 74(154 3.15 74( 195 
74C 20 .35 74( 157 1.76 80(95 
74C42 1.61 74C 160 2.40 80097 
74C71 1.04 74C 161 2.49 

.42 

.59 

.69 

.89 

.44 

.44 

.26 

.35 

.39 

.39 

.39 

.35 
1.56 

1.56 

2.10 

2102 RAM 
1024 bit lulls decoded slat« RAM 

01l/I11 compatible - 16 pin DIP 
$ 1.49 

ALARM CLOCK CHIP 
MM5375AA 4-6 digit, 12 hour, 60Hz 
snooze alarm. brightness control capa- 
bility, alarm tone oulpul 24 pin DIP 13.95 

573E CALCULATOR CHIP 
8 digit multipl.so-d - Ii,. Ion« lion - 
chain operation 2 let m mur lloaling 
der imal - independent nstanI - 
inlerlat e, w ilh led . ilh rink digit &i.,9 - 
4 S ball. op... 24 pin 2.95 

7001 CLOCK CHIP 
4-6 digit, 1244 hr. alarm. timer and dale 
circuits - with data 55.95 

DVM CHIP 41/2 DIGIT 
MM5330 - P channel desire provides 
all logk for 424 digit volt meter. 16 pin 
DIP with data 38.95 

FEBRUARY 
SPECIALS 

LINEAR 
101 Hi pert op amp mDIP .25 

111 Eli orrl V Comp DIP .71 

SSS timer mDIP .39 

565 Phase locked loop DIP .98 

723 V Reg DIP .56 

739 Dual Hi Perl Op Amp DIP .89 

741 Comp Op Amp mDIP .26 

1458 Dual Comp Op Amp mDIP ,M 
0864 9 DIG led (alb Dud DIP 1.95 

75150 Dual line Drier .nDIP 1.52 

75.453 (351) Dual Periph. Driver .oDIP 
75491 Quad Seq ()riser for LID DIP .62 

TTL 7474 .22 74164 
7432 S .19 7490 .39 74165 
7437 .20 74121 .29 74193 
7438 .18 74123 .49 9602 

TA N TLUM CAPACITOR41 KIT 
be 9, ,a3;1 

, do, e4. th.r bo. 
f...h .r SSV .liad 151/ Ia 131/ 170.4 Ifv 140u.,4 IV Unid Isr n,..d Rs 

/1 13 wv ura ir, avie w w,4d av 

519.95 

.29 

.85 

.85 

.73 

.59 

SPECIAL DEVICES ' 

2.49 372 
2.66 546 

2.66 1310 

2.22 14% Balanced Modulator-oemodulalor .99 

2.26 1800 Stereo multiplexer DIP 2.48 

1.15 ULN2208 154 Can Block 34db )Iyp) mDIP 1.18 

.96 ULN2209 FM Gain Block 4441b (typ) mDIP 1.35 

2513 Charmler Generator 44095 DIP -24 10.20 

3046 Transhlur Array DIP -14 .73 

AF -11 Slnp DelMor DIP 2.93 

AM Radio Receiver Subsyslem DIP .75 

FM Stereo Demodulator DIP 2.90 

TANTALUM CAPACITORS 
Solid dipped +20% 
.1 mid ISV S .25 10 mid 160 

.33 mid 355 .25 10 mid 25V 

I mid 3511 .25 IS mid 101 

2.2 mid 205 .25 IS mid 205 

2.2 mid 355 .30 22 cold 16V 

3.3 mid ISV .30 33 mid 105 

4.7 mid 165 .30 47 mid 65 

1 
6.8 mid 65 .10 56 mid 65 

16.8 mid 505 .40 ISO mid ISV 

5 .40 
.45 
.40 

.A5 

.4S 

.40 

.40 

.45 

.50 

MEMORIES 
1101 254 bit RAM MOS 16 pin 1.39 
1103 1024 bit RAM MOS dynamic 18 pin 1.95 
1702A 2048 bit PROM Vatic electrically 10.95 

programmable í2V erasable 24 pin 
2102 1024 bit RAM static 16 pin 1.95 
5207 2048 bit PROM static electrically 10.95 

programmable UV erasable 24 pin 
5260 1024 bit RAM MOS dynamic 16 pin 1.95 
5261 1024 bit RAM M05 dynamic 16 pin 1.95 
7489 64 bit ROM TTL 16 pin 2.25 
82523 256 PROMSCHOTTIO 16 pin 3.69 
693410 256 bit RAM bi-polar 16 pin 1.95 
74187 1024 big ROM TM. 16 pin 5.75 
74200 256 bit RAM tri-slate 16 pin 5.45 

t 1 
CLOCK CHIPS 
MMS311 6 digit multiplexed BCD. 7 seg. 12-24 

Hr, 50-60 He - 28 pin 4.450 
MM5312 4 digit multiplexed BCD. 7 sag, Ipps. 

12.24 Hr. 50-60 llz - 24 pin 3.95 

MM5314 6 digil multiplexed 12-24 Hr. 50-60 Hz 
24 pin 4.45 

M415316 4 digit, 12.24 Hr, 5660 Hz, alarm 
40 pin 4.95 

1537544 4-4 digit, 12 hour, 60 Hz snooze alarm 
brightness control capability. alarm 
lone output - 24 pin 4.95 

C17001 6 digit, 12-24 Hr, 50-60 Hz. alarm, 
timer and date circuils - 28 pin 6.95 

OEM CHIP 44, DIGIT 
51515110 - P thannel des«, p,o.des 
all log.( for 4'r d.gil .oil mete,. ie P.r 
DIP wash data 59.95 

s ca. 6 

tn u 

IC 0R0AD00ARD 
Acton,madale. S lv pin IC'. .itó additional 

inorconnection hoick I/14" phenol« with raver 

plated cop.. n,cuin. 2 Sits" . 6 9/16" 1.80 ea. 

CALCULATOR CHIPS 
C15002 12 digit, 4 lunclion lined decimal 

battery operation - 40 pin 1.95 

CIS005 12 digit, 4 funclion plus memory. lined 
decimal - 20 pin 2.49 

MM5725 I digit. 4 lunction, floating decimal 
18 pin 1.98 

MM5716 6 digit. 4 lunation, 9V battery 
operation - 18 pin 2.95 

MM5738 8 digit 5 funclion plus memory and 
constant Boating decimal. 95 battery 
operation -24 pin 3.95 

04045719 9 digit, 4 lunction, 9V battery 
operation - 22 pin 3.95 

8 Digit Clock Kit 
MM5314 with 6 19571 .27" displays 2 P.C. 

boards - Display board may be remote. 
Internal or wall Iramlormer can be used. 
5060 Hz. 12-24 hour. Includes all necessary 
transistors, resnlors, capacitors, diodes. 3 

switches and complete assembly Insuuc- 
lions. 

CKe-3 . 514.95 
4 Digit Clock Kit 
MM5312 and 4 14571 .27" displays 12-24 
hours, 50-60 He One P.C. board accom- 
modales clock. displays, and all necessary 
Transistors, resislors, capacitors, diodes, 2 

swiches, complete instructions and sche- 
matics lo, assembly. 

CK4.2 ... . 510.95 
Mark I 
A sic digit clock kit with one double sided 
P.C. board accommodates MM5314 clock 
chip and 6 FND3S9 .375' displays. 12-24 
hour, 50-60 Hz. Conlaim all neressary 
components, 3 switches and complete 
assembly instructions .7th schematics. 
Conneclions low remote displays. 

Mark I .. $13.95 

DISPLAYS 
MANI 11.95 
MAN2 1.95 

MANIA .19 
MANS 2.25 
M4\6 2.49 

MAN7 1.49 

MANIC 2.25 

0442460 2.25 

D110Á 2.19 
FND500 1.89 

N5711 1.39 

DISCRETE LED'S 
0414 5 .29 
MSSO 
NSl 100 

NS1101 
NSI 102 

MY 5010 
RID 
GRIIN 
AMB! R 

(lIAR 

.12 

.12 

.12 

.15 

.15 

.15 

.15 

.15 

MULTIPLE DISPLAYS 
'.56.1) 1 digit .12' red 1I13 
1115042. 5 digit .11 red /ID 

740S 

HP5082. 4 digit .11 red LID 
74,4 

SP -425-09 9 d,gil .25 ga. 

1.79 

3.49 

3.25 

104 

305 
107 
108 

309k 
310 V Follower Op Amp mDIP 
311 HI pert V Comp mDIP TO -5 
319 Hi Speed Dual Comp DIP 
1101 sea Reg 5. 12, 10.220 
1106 Ne4 Reg 5.2. 12 10.1 
322 Precision Tinter DIP 
324 Quad Op Amp DIP 
339 Quad Comparalor DIP 
34011 Pos V reg (5V, 6V, 85, 12V, 

155, 185. 24V) 00-3 
3401 Pos V reg (5V, 6V, 8V, 12Y. 

15V, 18V. 24V) 10-220 
372 AF -II Strip deicclor DIP 
373 AM/FM/SSO Strip DIP 
376 Pos V Reg mDIP 
180 214 Audio Amp DIP 
380-8 .6.. Audio Amp mDIP 
181 Lo NO. Dual preamp DIP 
042 Lo Noise Dual preamp DIP 

531 High Slew Idle Op Amp 
540 Power dose, 10.5 
550 Prec 5 Reg DIP 
555 Timer mDIP 
5564 Dual 555 timer DIP 
560 Phase Locked Loop DIP 
562 Phase locked Loop DIP 
S65 Phase Locked Loop DIP TO -5 
566 Function Gen mDIP TO -5 
567 Tone Decoder ,nDIP 
709 
710 
711 
723 

733 
739 
741 
747 
748 
1458 
1800 
3900 
7524 
7525 
8038 
8864 
75150 
75451 
75452 
75453 
75491 

1.79 75492 

OPTO ISOLATORS 
MCD2 Opto isolalor diode 
MCT2 Opio isolator Iranslstor 

LINEAR CIRCUITS 

100 Pos V Reg (super 723) 10-5 5 .71 

301 Hi Pert Op Amp mDIP TOS .29 
302 Volt follower TOS .53 

Neg V Reg 10-S .80 

Pos V Reg TO -5 .71 

Op AMP (super 741) mDIP 10-5 .26 

Mciro Pw, Op Amp mDIP TO -S .89 

5V IA regulator 10-3 1.35 
1.07 

.95 
1.13 

1.19 
1.39 

1.70 
1.52 

1.58 

1.69 

1.49 

2.93 
2.42 

.60 
1.10 

1.25 
1.75 

1.75 
2.95 
2.95 

.79 

.45 
1.19 

3.39 
3.39 
1.18 

1.95 

1.95 
Operational AMP 10-S or DIP .26 
Hi Speed Volt Comp DIP .35 
Dual Dillerence Cmpar DIP .26 

V Reg DIP .62 

Dill. video AM1 10-S .89 
Dual Hi Perl Op Amp DIP 1.07 

Comp Op Amp mDIP TO -5 .32 
741 Dual Op Amp DIP or /0-S .71 

Freq Adj 741 mDIP .35 

Dual Comp Op Amp mDIP .62 
Stereo multiplexer DIP 2.48 
Quad Amplifier DIP .49 
Core Mem Sense AMPL DIP .71 
Core Mem Sense AMPL DIP .90 
Voltage contr. oso. DIP 4.25 
9 DIG led Cath Drrr. DIP 2.25 
Dual Line Driver DIP 1.75 
Dual Perepheral Driver mDIP .35 
Dual Peripheral Driver mDIP .35 
(351) Dual Periph Driver mDIP .35 
Quad Seel Driver lot LID DIP .71 
Hen Digil driver DIP .80 * Data included with order on request 

1.09 Add 5.30 ea. R Rem Y priced below. 51.00 
.70 - 

'UNIVERSAL 08! 4000000 
i.d,oppe boa,d 

Itle lb" 11 
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2 ro.. , r 
k.,i . , DIP I('. - .sat le. n . ̂ ,,wpla,apm duet 

b.eae 
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POCKET CALCULATOR KIT 
S lunation plus tonslanl - 
addnvsable memory .ah 
indi,idual recall - 8 digit 
displas plus medic,. - 
batters seer - use, standard 
oi rechargeable buieries - all 
necr.siry pails In ready to 
assemble lorm - instructions 
Included 

Calt, kit. kit only 
0anrrirs talaline. disp.l 

Adapte, 

FREECATALOG AVAILABLE ON REQUEST 

Salislaclion guaranteed. Shipment will be made postage prepaid within 3.days Irons 

eceipt of order. Payment may be made with personal check, charge card (include 
number and exp. dale). or moneyorder. Phone Orders- BMA and M/C card or C.O.D 

Add 51.00 to cover shipping and handling i1 order is less Than 510.00. 

California residents add sales tax. Include shipping expense for orders. shipped out of 

U.S. and Canada appro.. 10".. of order. 

INTERNATIONAL ELECTRONICS UNLIMITED 
5 9.95 

2.00 
P.O. BOX 3036-R MONTEREY, CA. 93940 USA 

3.95 
op -11 PHONE (408) 659-3171 s a 
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INTRODUCTORY SPECIALS 

RM Z-80 CPU System, w/1 K 
RAM, Monitor ROM, serial ---parallel 
I/O ports provision for additional 
I/O ports, PROMS on main board, com- 
patible with existing 8080 software. 
Complete Kit $259.95 
RM-4K Static RAM Board 300ns, 
for above system, low power 2102's, 
IC sockets, kit $139.95 
Keyboards, Power Supply kits available. 

RM Z-80 System, complete kit with 
enclosure, shown below, 5K of 300 ns 
memory, Monitor ROM, keyboard, 
power supply, ONLY $529.95 
w/VIDEO Display Board, add $99.95 
w/Teletype 33 Printer, used, add $445. 
RM case, below, holds all of above, 
including up to 64K of memory. 

.. < 
R 

,--,---,-p . 

. if;s; 

Z 

S 

16K Static RAM Board, 215 ns 
access time, extreme low power, kit, 
RM or Altair/IMSAI version $479.95 

Altair/IMSAI 4K Static Memory 
Board w/2102 RAM's ONLY $79.95 
/ligh-speed low -power versions available. 

MONITOR 80A Super System 
Monitor in ROMS for 8080's and 
Z -80's, replaces over 2K of system mem- 
ory, supports entry and dump in sym- 
bolic, many other routines. Turn your 
system on and start programming. 
$74.95 value, NOW ONLY $59.95 
With PROM -ROM Board for Altair/ 
IMSAI, will hold additional 8 PROMS 
1K x 8 2708 type Special $109.95 
ASSEMBLED and TESTED Boards and 
Systems available. 

8080 and 6800 Systems available at 
extremely low prices. 

Send stamped, self-addressed envelope 
or contact your favorite dealer. 

1618 James Street 
Syracuse, New York 13203 

(315) 422-4467 

CIRCLE 21 ON FREE INFORMATION CARD 

H.H. SCOTT Misc Etched 8 Drilled P.C. 
Boards Asst 15-$1.00 

SILICON SOLAR CELLS..4X.8 in. $1.00 
.8X.8 in. $1.50 

GOULD NICADS NEW 
"AA Cells 10-$10.00 

Sub "C" Cells 10-$12.00 

GREEN LED 4-$1.00 
YELLOW LED 

w/MOUNT COLLAR 3-$1.00 

GALLIUM ARSENIDE 
IRLED EMITTER $1 or 6/$5.00 

40 PIN SOCKET FOR MM5314- 5316- 
UART-Etc. $1.00 6/$5.00 

MAGNETIC RECORDING TAPE I/4" 
Audio 3600 Ft. $1.50 

10 for $12.00 
1800 Ft. $1.15 

10 for $10.00 

I'llabui SURPLUS 
ELECTRONIC 

P.O. Box 62 MATERIAL 
19 ALLERTON STREET 
E. LYNN MASS. 01904 

CIRCLE 51 ON FREE INFORMATION CARD 

PARTS 
NEW AND SURPLUS PARTS 
IC's -RES -CAPS -SWITCHES 
P C BOARDS & CHEMICALS 

COMPUTER PARTS 
T V GAMES 

CALC & LCD WATCH PARTS 

KITS 
MUSIC SYNTHESIZER KITS 

PHASE SHIFTERS 
AUDIO KITS AND PARTS 

POWER SUPPLIES & KITS 
CALCULATOR KITS 

ORGAN/SYNTH KEYBOARDS 

SERVICES 
CIR. BOARD FABRICATION 
C. BOARD COOKBOOK -6.50 
METAL FAB. & SUPPLIES 
CUSTOM AUDIO DESIGN 

SEND 13q STAMP FOR 

1977 CATALOG 

UTEP 
DEP.3-B1:3X 26231 
S. L.C., UT. 94125 

CIRCLE 70 ON FREE INFORMATION CARD 

ALL AN ASR 33 is AND MORE!11 
-" --+ OLIVETTI 318 TELETYPEWRITER 

BUILT-IN PAPER TAPE I/O 

KEYBOARD PLUS 10 KEY PAD 
HEAVY DUTY BUT QUIET t9SO 
NATIONAL SERVICE PP 

I 

SHIPPING 

{ A REAL COMPUTER VIDEO - IDEAL FOR 

d ALPHANUMERIC WORK , 1 VOLT P TO P INPUT 
4 "NAANTIGLARE SCREEN 

GREEN PHOSPHOR 
12" DIAGONAL SCREEN 

$150'510 SHIPPING 

KITS: ADM -3 SwTPC TERMINAL KIM 1 

IMSAI 8080 SWTPC 6800 OS I 

WRITE FOR OUR CATALOG 

COMPUTER 
WAREHOUSE 
STORE 

ONE DAY SHIPMENT 
DEPT. R 

PO BOX 68, KENMORE STATION 
BOSTON, MASS 02215 

617-261-2701 

NEW adjustable three -output regulated power 
supply, plus 900 parts worth 5400.00 list, 
contained in a solid-state Cartrlvision television 
recorder electronic unit. Schematics, parts 
cross-reference furnished. Uses: Heathkit televi- 
sion transistor substitutions, power CB radios 
and microprocessors, build electronic projects. 
$17.95 plus $3.50 S&H, USA. Free brochure. 
Master Charge, BankAmericard. Satisfaction 
guaranteed. MADISON ELECTRONICS COM- 
PANY, INCORPORATED, Box 369, D101, Madi- 
son, AL 35758 

PROFESSIONAL unscramblers-use with any 
scanner. Free information. CAPRI ELEC- 
TRONICS, 8753R Windom, St. Louis, MO 
63114 

PRINTED CIRCUIT 
Positive Acting Photo Resist; Carbide/ 
bits; Bubble etchers; Artwork; Epoxy 

Glass Boards. 

Send stamp & address label for flyer 
TRUMBULL 

833 Balra Dr., El Cerrito, CA 94530 

CB theft alarm. Protects CB's, radios, tape 
decks, etc. Horn blows when CB is removed. 
$4.95 complete prepaid. DELTA, Box 107, 
Tyngsboro, MA 01879 

NAME brand digital analog test equipment. 
Discount prices. Free catalog. SALEN ELEC- 
TRONICS, Box 82, Skokie, IL 60076 

AMAZING ELECTRONIC PROJECTS and PRODUCTS: 

Lasers Super Powered, Burning, Cutting, Rifle, Pis- 
tol, Pocket. See in Dark -Shotgun Directional 
Mike- Unscramblers - Giant Tesla-Stunwand- 
TV Disrupter -Energy Producing, Surveillance, De- 
tection, Electrifying, Ultrasonic, CB, Auto and 
Mech. Devices, Hundreds More -All New Plus 
INFO UNLTD PARTS SERVICE. Catalog $1. Informa- 
tion Unlimited, Box 626, Lord Jeffery Court, Am- 
herst, N.H. 03031. 

ELECTRONIC parts! New! Solid-state devices! 
Free flyer: DARTEK ELECTRONICS, Box 2460, 
Dartmouth, Nova Scotia, Canada. U.S. inquiries 
invited. 

TRANSISTORS, LED's, IC's, solar cells, resis- 
tors, capacitors, loads of goodies. Catalog 250 
refundable. DIAMONDBACK ELECTRONICS, 
Box 194R, Spring Valley, IL 61362. 

Thanks to you 
it works. 

FOR ALLOF US 

United Way 
dverlising contributed for the public good. 
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I I 

SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7405N 
SN7406N 
SNT407N 
SN7408N 
SN7409N 
SN741oN 
SN7411N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN 7417N 
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 
SN748oN 
SN 7481 AN 
SN7482N 
SN7483AN 
SN7484AN 
SN7485N 
SN7486N 
SN7489N 
SN7490AN 
6N7491AN 
SN7492AN 
SN7493AN 
SN7494N 
SN7495AN 
SN7496N 
SN7497N 
SN74100N 
SN74104N 
SN74105N 
SN74107N 
SN74109N 
SN 741 1 oN 
SN74111N 
SN74116N 
SN74120N 

ZENER DIODES 

IN4728-1N4752Á 
(1 watt molded) 
IN 746A -I N 759A 
(400 MW) 

1 = 

TTL 7400N 
15 SN74121N .36 
15 SN74122N .42 
15 SN74123N .59 
15 SN74125N .45 

.18 SN74126N .45 

.18 SN74128N .65 

.18 SN74132N .84 
34 SN74136N .64 
.34 SN74141N .93 
.18 SN74142N 3 70 
.18 SN74143N 3.98 
.15 SN74144N 3.98 
.21 SN74145N .89 
.28 SN74147N 1.68 
.41 SN74148N 1.25 
79 SN74150N .99 
.26 SN74151N 63 
.31 SN74153N .63 
15 SN74154N 99 

.21 SN74155N 78 

.21 SN74156N .69 

.27 SN74157N .64 

.27 SN74159N 2.50 

.24 SN74160N .89 
27 SN74161N 89 
.35 SN74162N .89 
.15 SN74163N .89 
.24 SN74164N 110 
.35 SN74165N .99 
.23 SN74166N 1.19 
.23 SN74167N 2 98 
.15 SN74170N 1 75 
.38 SN74172N 8 75 
.85 SN74173N 1.29 
.85 SN74174N 99 
.74 SN74175N 89 
78 SN74176N 79 
.78 SN74177N .78 
.74 SN74178N 125 
.15 SN74179N 160 
.15 SN74180N 69 
.15 SN74181N 199 
.15 SN74182N 69 
.15 SN74184N 1.89 
.28 SN74185AN 1.85 
.27 SN74186N 6.95 
31 SN74188N 3.50 
.31 SN74190N 1.09 
.48 SN74191N 1.09 
.34 SN74192N .88 
39 SN74193N .88 
99 SN74194N .94 
.59 SN74195N .59 
69 SN74196N .93 

1.65 SN74197N 83 
.88 SN74198N 1.69 
.32 SN74199N 169 

1.95 SN74221N 1.20 
.45 SN74246N 1.95 
.64 SN74247N 1.85 
46 SN74248N 1.75 
.46 SN74249N 1.75 
.74 SN74251N 1.40 
.69 SN74265N .85 
.69 SN74278N 2.45 

2.85 SN74279N 59 
99 SN74283N 1.45 
.43 SN74284N 4.50 
.43 SN74285N 4 50 
29 SN74290N 85 
49 SN74293N .85 
.54 SN74298N 198 
.74 SN74351N 192 

1.75 SN74365N 65 
1.40 SN74366N 65 

SN74367N 65 
SN74368N 65 
SN74390N 1 d0 

19 SN74393N I 40 
SN74490N 190 

15 

TTL LOW POWER SCHOTTKY 
SN74LSOON .25 
SN74LSO1N .25 
SN74LSO2N 25 
SN74LSO3N 25 
SNI4LSO4N 30 
SN74LSO5N 30 
SN74LSO8N 25 
SN74LSO9N 25 
SN74LS1ON 25 
SN74LS1IN 25 
SN74LS12N 25 
SN74LS13N .69 
SN74LS14N 135 
SN74LS15N .25 
SN74LS2ON .25 
SN74LS21N 25 
SN74LS22N .25 
SN74LS26N 40 
SN74LS27N .30 
SN74LS28N 30 
SN74LS3ON .25 
SN74LS32N .37 
SN74LS33N .39 
SN74LS37N .39 
SN74LS38N .39 
SN74LS4ON .30 
SN74LS42N 110 
SN74LS48N 110 
SN74LS47N 1.10 
SN74LS48N 110 
SN74LS49N 110 
SN74LS51N 25 
SN74LS54N .25 
SN74LS55N .25 
SN74LS63N 175 
SN74LS73N .49 
SN74LS74N 49 
SN74LS75N 69 
SN74LS76N .49 
SN74LS78N .49 
SN74LS83AN 1 49 
SN74LS85N 175 
SN74LS86N .58 
SN74LS9ON .99 
SN74LS91N 115 
SN74LS92N 110 
SN74LS930N 99 
SN74LS95AN 160 
SN74LS96N 175 
SN74LSIO7N 49 
SN74LS1O9N 55 
SN74LS112N 49 
SN74LS113N 49 
SN74LS114N 49 
SN74LS122N 89 
SN74LS123N 1.09 
SN74LS124N 1 95 
SN74LS125N .75 
SN74LS126N 75 
SN74LS132N 125 
SN74LS136N 55 

SN7dLS138N 
SN74LS139N 
SN74LS145N 
SN74LS151N 
SN74LS153N 
SN74LS155N 
SN74LS156N 
SN74LS157N 
SN74LS158N 
SN74LS160N 
SN74LS161N 
SN74LS162N 
SN74LS163N 
SN74LS164N 
SN74LS168N 
SN74LS169N 
SN74LS170N 
SN74LS1 74N 
SN74LS175N 
$N74L$181N 
SN74LS190N 
SN74LS191N 
SN74LS192N 
SN74LS193N 
SN74LS194A 
SN74LS195A 
SN74LS196N 
SN74LS197N 
SN74LS221N 
SN74LS240N 
SN74LS241N 
SN74LS242N 
SN74LS243N 
SN74LS244N 
SN74LS247N 
SN74LS248N 
SN74LS249N 
SN74LS251N 
SN74LS253N 
SN74LS257N 
SN74LS258N 
SN74LS261N 
SN74LS266N 
SN74LS279N 
SN74LS283N 
SN74LS290N 
SN74LS293N 
SN74LS295AN 
SN74LS298AN 
SN74LS324AN 
SN74LS352AN 
SN74LS353AN 
SN74LS365AN 
SN74LS366AN 
SN74LS367AN 
SN74LS368AN 
SN74LS375AN 
SN74LS386AN 
SN74LS395AN 
SN74LS670AN 

49 
49 
25 
25 
25 
45 
45 
25 
20 
95 
95 
95 
95 
98 

2 25 
2 25 
2 80 
1 40 
1 40 
3 50 
1 95 
1 95 
1 95 
1 95 
1 d0 
1 40 
1 45 
1 45 
1 35 
2 50 
2 50 
2 40 
2 40 
2 50 

1 30 
1 30 
1.30 
1 55 
1 55 
1 60 
1 50 
2 95 

59 
75 

1 40 
1 35 
1 35 

1 75 
1 75 
2 25 

1 45 
1 70 

75 
75 
75 
75 
80 
59 

1.95 
2.95 

We offer the largest variety of current 
production Texas Instruments and Fair- 

child Semiconductor only 74LS devices 
from stock. Even through the competi- 

tion for current production major manu- 

factured 741S devices is limited, we 

are dedicated to provide the best prices 
possible. As our costs decrease, we 

pass the savings on to you, our cus- 

tomer. 

MOS & BI -POLAR MEMORIES 
FAIRCHILD 
2102-IP 

3342PC 

3347PC 

3341 APC 

4096-SDC 

IK Static Ram 1024X1 
(450NS) 

Quad 64 Bit Static 
Shift Register 

quad 80 Bit Static 
Shift Register 
4X64 Mos FIto 

1 mhz Shift Register 
Isoplanar 4K Dynamic 
Ram (350 NS) 18 pin 

TEXAS INSTRUMENTS 
TMS0117NC Decimal Arithmetic 

Processor 
LCM1001 Microprocessor 

Learning Module 
TMS3113NC Dual 133 Bit Static 

Shift Register 
TMS3112NC Hex 32 Bit Static 

Shift Register 
TMS4024NC 64%9 Filo 
TMS4030NL 41( Dynamic Ram Plastic 

300 NS (22 Pin) 
TMS4050NL 4X Dynamic Ram Plastic 

300 NS (18 Pin) 
TMS4060NL 4K Dynamic Ram Plastic 

300 NS (22 Pin) 
TMS4103NC Input / Output Interlace 

for 8080 
TMS808OJL 8 Bit N -channel 

Microprocessor 

GENERAL INSTRUMENT 
AY5-1013P 8 Bit Uart 
AY5-2376 8983X9 Keyboard 

Encoder 

M.I.L. 
MF1403AT 

MF1404AT 

MF 1702AR 
MF8008R 

Dual 512 Dynamic 
Shill Register 

1024Xt Dynamic 
Shift Register 

25688 Static Prom 
Mos 8 Bit Cpu 

500'183 

2.50 

4.50 

4.50 

4.50 

10.50 

10.00 

149.95 

4.95 

4.95 

8.95 
9.95 

9.95 

9.95 

TEXAS INSTRUMENTS 
DATA BOOKS 

STK NO. DESCRIPTION 
LCB1011 Understanding Solid 

State Electronics 
LCBt041 

LCC4041 
LCC4t11 
LCC4131 

MCC4151 

LCC4161 
LCC4191 
LCC4200 

Linear & Interface 
Application's 

Power Data Book 
TTL Data Book 

Transistor & Diode 
Data Book 

Linear & Interlace 
I.C. Data Book 

TTL Supplement Data Book 
Optoelectronics Data Book 
Semiconductor Memories 

Data Book 

FAIRCHILD DATA BOOKS 
Linear Integrated circuits 2 95 
Data Book 
Low Power Schottky & 1.75 

Macrologic TTL 
MOS/CMOSM-MOS/P-MOS 2.50 
& charge coupled Devices 
Interface Data Book 1.00 

Full Line Condensed Catalogue 1.95 

GENERAL INSTRUMENT DATA BOOK 
Microelectronic & MOS 2.95 
Data Book 

CMOS 
CD4000BE 
CD4001 BE 
CD4002BE 
CD4006BE 
CD4007BE 
CD4008BE 
CD4009BE 
CD4010BE 
CD4011 BE 
CD4012BE 
CD4013BE 
CD4014BE 
CD4015BE 
CD4o16BE 
CD40t7BE 
CD4018BE 
CD4019BE 
CD4020BE 
CD4021 BE 
CD4022BE 
CD4023BE 
CD4024BE 
CD4025BE 
CD4026BE 
CD4027BE 
CD4028BE 
CD4029BE 
CD4030BE 
CD4033BE 
CD4034BE 
CD4035BE 
CD4040BE 
CD4041BE 
CD4042BE 
CD4043BE 
CD4044BE 
CD4049BE 
CD4050BE 
CD4051BE 
CD4052BE 
CD4053BE 
CD4055BE 
CD4056BE 
CD4060BE 
CD4066BE 
CD4068BE 
CD4069BE 
CD4070BE 
C D407 t BE 
CD4072BE 
CD4073BE 
CD4075BE 
CD4076BE 
CD4078BE 
CD4081BE 
CD4082BE 
CD4085BE 
CD40860E 
CD4502BE 
CD4507BE 
CD451o0E 
CD45t 1 BE 
CD4512BE 
CD4516BE 
CD4518BE 
CD4519BE 
CD452oBE 
CD4528BE 
CD4531 BE 
CD4539BE 
CD4555BE 
CD4556BE 
CD4585BE 
74C85r40085PC 
74C160,40160PC 
74C16tr40161PC 
74C162 40162PC 
74C163 40163PC 
74C174 40174PC 
74C175/401 75PC 
74Ct92 40192PC 
74C193/40193PC 
74C194 40194PC 
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 
1.20 
1.25 
1.35 
1.50 
1.50 
.65 
.25 
.25 
.25 
.25 
.30 
.30 
.30 

t 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 

PRICE 
2.95 

6.95 

3.95 
3.95 
4.95 

3.95 

1.95 
2 95 
2.95 

10.00 STANDARD MICROSYSTEMS 
COM2502 8 Bit Uart 

29.95 COM2601 Universal Synchronous 
Recevier Transmitter 

COM20t7 8 Bit Uart 

6 95 
1595 

2.95 

2 75 

12.95 
1295 

7.95 
23.50 

850 

LED's 
Lltronla 
IL1 1.05 
IL5 1.15 
IL12 .69 
IL74 .82 
RL2 .23 
Texas Inatrurxnu 
TIL111 .99 
TIL112 .95 
TIL113 125 
TIL114 1.15 
TIL116 1.20 
TIL117 1.30 
TIL118 .80 
TIL119 .85 
TIL138 2.25 
TIL139 2.25 
TIL209A .18 
TIL211 .39 
TIL220 .20 
TI1221 .19 
TIL222 .35 
TIL23 1.98 
TIL24 3.95 
TIL302 3.98 
TIL303 3.98 
T1L304 3.98 
TIL305 a.95 
TIL306 7 95 
TIL307 7.95 
TIL308 7.95 
TIL309 7.95 
TIL311 8.95 
TIL312 1.60 
TIL313 1.60 
TIL31 1.50 
TIL32 .85 
TIL63 .95 
TIL66 .75 
T1L78 .60 
TIL81 1 20 
LS600 2,10 
Fairchild 
FCD802 .60 
FCD806 .60 
FCD810 75 
FCD820A .75 
FLV117 .18 
MV5054-1 18 
FND357 1 75 
FND500 1 75 
FND507 1 75 
FND807 300 
FNS700 60 

1.1 

Plastic Power 
Transistors 
71P29A 
TIP30C 
TIP31A 
TIP32A 
TIP33C 
TIP41A 
TIP42A 
T1P47 
TIP112 

.45 
59 
.52 
.55 
.90 
.65 
.75 
.88 
.80 

TIP116 80 
TIP1t7 90 
TIP121 1 25 
TIPI22 t 50 
TIP125 1 35 
TIP127 1 60 
TIP2955 .89 
TIP3055 .85 

LINEARS 
LM301AH 
LM301AN-8 
LM304H 
LM305H 
LM305AH 
LM307H 
LM307N-8 
LM3ty8H 
LM309H 
LM309K 
LM311H 
LM3IIN-8 
LM318H 
LM318N-8 
LM323K 
LM324N 
LM339N 
LM555N-8 
LM556N-I4 
LM709CN-14 
LM711CN-14 
LM711CH 
LM723CH 
LM723CN-14 
LM733CN-14 
LM739CN-14 
LM740CH 
LM741CH 

LM741CN 
LM7dICN4 
LM741CN-14 
LM747CN-I4 
LM748CN-8 
LM748CH 
LM776CH 
LM776CN-8 
LMI437N-I4 
LM1458F1 
LM1458N-8 
LMI488D 
LM1489D 
LM30d6N-14 
LM3302N-14 
LM4136N-14 

34 
(mint dip) .34 

.75 

.78 

.90 

.28 
(mini dip) .28 

.84 

.75 
1.15 

.89 
(mini dip) .99 

1.50 
(mini dip) 125 

6.95 
1.10 

1.20 
(mini dip) .44 

89 
.24 
.29 
.50 
.49 
.49 
.99 
120 

3 50 

(mini dip) 

(mini dip) 

(mini dip) 

(mini dip) 

.28 

.25 

.64 

.29 

.45 
1.50 
1.50 
.49 
.54 
.69 

1.75 
1.75 
.85 
.95 

150 

LINEAR VOLTAGE REGULATORS 
LM7800 Series 1.90 Positive Voltage Regulators 1 amp 
T03 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 Senes 1.47 Positive Voltage Regulators 
TO -220 St Amp 5. 6. 8, 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. t amp 
TO -3 5, 6, 8. t2, 15. 18, 24 Volts 
LM7900 Series 1 87 Negative Voltage Regulators, 1 amp 
70-220 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, 'h amp 
To -220 5, 6, 8. 12. 15. t8, 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 
78GÚ 1 TO -220 1 50 1 Amp Adjustable Positive Voltage Regulator 
79GU 1 T0-220 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 

MonlreM Quebec 

P.O. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701 
Telephone Orders & Enquiries (617) 879-0077 New Cataloge available on request 

MINIMUM ORDER $10.00 ADD 51.00 TO COVER POSTAGE & HANDLING 

NOW IN CANADA 5647 Feeler sl. 

2 Locations TeL(514) 735-6429 

44 Fasken Dr -Unit 25 
Readale, Ontario 
Tel.(416) 677-4287 

Canadian customers add an addldonal 
25% for duty end handling. All 

federal and provinclel sales laxes extra. 
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BIG -BRIGHT - =5" LED ALARM CLOCK 
6DIGIT AC or DC orELAPSED TIMER KIT 

° $19.95 Complete " . . 

PC Board Drilled & Silk Screened (Includes Xtal Time Base Circuitry) 

5315 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 teat. 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 (4" Material) 

Plexiglass Case (Ch. - 81., White, Blue. 8 Smoke) incl. Filter . $3.00 each 
Dimensions - 5 13/16" W x 2 1/4" H x 5 3/8" D p, Material) 

Individual Filters - Red, Smoke. Blue. Amber and Green 

SPECIALS 

$.60 each 

8080A Microprocessor $19.95 ea. 

21L02-1 Low Power 500NS RAM $1.95 ea. 

.6" Display Common Anode or Cathode $1.95 ea. 

.5" Fairchild Display Com. Anode or Cathode 79& ea. 
(Same as FTK 0001 & FTK 0002) 

.8" 3'h Digit Display Module $5.40 
(Same as FTK 0010) 

1M309K 5 Volt Regulator - Raytheon .. 79C 
LM340T Series Rees. - 5. 6. 12. 15 8 24 V (Dos) . .. ... ...... 99c 
19741 Op. Amp. 14 Pin Dip Pkg. . . .... ... ....... . 4 for 99a 
2N3055 NPN Transistor TO -3 Pkg .. 59 
2N4904 PNP (complement to 2N3055) .. 69a 
25 Amp - 200 Volt Full Wave Bridge . $1.49 

HOBB=Y-TRONIX INC 
Box 511, Edison,N.J. 08817 

$Z 

- 

Orders must include Check - No COD's. Add .00 handling 
orders under $25.00. N.J. residents add 5% tax. 

CIRCLE 63 ON FREE INFORMATION CARD 

CB SPECIALS-R.F.DRIVERS-R.F, POWER OUTPUTS-FETS 
25C481 1.85 2SC767 15.75 250866 5.85 25C1449-1 1.60 40081 1.50 
2SC482 1.75 25C773 .85 25C1013 1.50 25C1475 1.50 40082 3.00 
25C495 1.10 2SC774 1.75 2SC1014 1.50 2SC1678 5.50 2SC608 4.85 
25C502 3.75 2$C775 2.75 2SC1017 1.50 25C1679 4.75 SK3046 2.15 25C517 4.75 2 77 3.00 2SC1018 1.50 25C1728 2.15 SK3047 3.75 2SC614 3.80 2SC777 4.75 2SC1173 1.25 2501760 2.15 SJ2095 3.50 250615 3.90 2SC778 3.25 25C1226A 1.25 25C1816 5.50 SK3048 3.25 25C616 4.15 2SC797 2.50 25C1237 4.50 2SC1908 .70 SK3054 1.25 25C617 4.25 25C798 3.10 2501239 3.50 25C1957 1.50 
2SC699 4.75 250781 3.00 2SC1243 1.50 25F8 3.00 25K19 1.75 25C710 .70 2SC789 1.00 2SC1306 4.75 HEP-S 3001 3.25 25K30 1.00 
25C711 .70 25C796 3.15 2SC1306-1 4.90 250235 1.00 2SK33 1.20 
25C735 .70 2SC799 4.25 25C1307 5.75 MRF8004 3.00 
250756 3.00 2SC802 3.75 2SC1307-1 6.00 4004 3.00 3SK40 2.75 
2SC765 9.50 2SC803 4.00 2SC1377 5.50 4005 3.00 35845 2.75 
25C766 10.15 2SC839 .85 2001449 1.30 40080 1.25 39K49 2.75 

JAPANESE' TRANSISTORS 
25452 .60 258187 .60 2SC458 .70 2SC815 .75 2SC1569 1.25 254316 .75 256235 1.75 2SC460 .70 2SC828 .75 2SC1756 1.25 
2SA473 .75 258303 .65 2SC478 .80 25C829 .75 
2SA483 1.95 2SB324 1.00 25C491 2.50 25C830 1.60 25030 .95 
2SA489 .80 2S8337 2.10 2SC497 1.60 2SC839 .85 25D45 2.00 
25A490 .70 2SB367 1.60 2SC515 .80 2SC945 .65 25065 .75 
25A505 .70 258370 .65 2SC535 .75 2SC1010 .80 25068 .90 
2SA564 .50 2SB405 .85 2SC536 .65 2SC1012 .80 2SD72 1.00 
2SA628 .65 258407 1.65 2SC537 .70 2SC1051 2.50 25088 1.50 
25A643 .85 2S6415 .85 25C563 2.50 2SC1061 1.65 250151 2.25 
2SA647 2.75 258461 1.25 25C605 1.00 2SC1079 3.75 250170 2.00 
2SA673 .85 258463 1.65 2SC620 .80 25C1096 1.20 250180 2.75 
25A679 3.75 258471 1.75 25C627 1.75 2SC1098 1.15 25D201 1.95 
2SA682 .85 258474 1.50 2SC642 3.50 2SC1115 2.75 250218 4.75 
2SA699 1.30 258476 1.25 2SC643 3.75 2501166 .70 250300 2.50 
2SA699A 1.75 2513481 2.10 2SC644 .70 2SC1170 4.00 250313 1.10 
2SA705 .55 2S8492 1.25 2SC681 2.50 2SC11728 4.25 250315 .75 
2SA815 .85 258495 .95 25C684 2.10 2SC1209 .55 250318 .95 
2SA816 .85 258507 .90 25C687 2.50 2SC1213 .75 250341 .95 

258511 .70 25C696 2.35 2SC1226 1.25 2$D350 3.25 
25822 .65 2SC712 .70 2SC1243 1.50 2SD352 .80 
25854 .70 25C206 1.00 25C713 .70 2SC1293 .85 2SD380 5.70 
25B56 .70 25C240 1.10 2SC732 .70 25C1308 4.75 250389 .90 
25877 .70 2SC261 .65 25C733 .70 2501347 .80 2SD-390 .75 
2SB128 2.25 2SC291 .65 250739 .70 2SC1383 .75 2SD437 5.50 
2SB135 .95 2SC320 2.00 2SC715 1.75 2SC1409 1.25 
258152 4.50 2SC352 .75 250762 1.90 25C1410 1.25 MPS -031 4.00 
258173 .55 2$C353 .75 2SC783 1.00 2SC1447 1.25 MPS8000 1.25 258175 .55 2SC371 .70 2SC784 .70 25C1448 1.25 
2S8178 1.00 250372 2SC785 1.00 2SC1507 1.25 
256186 .60 2SC394 

.70 
.70 25C793 2.50 25C1509 1.25 

POWER -TRANSISTORS -HIGH' -VOLT. TV. TYPE- 

BÚ204 1300V 3.90 BÚ207 1300V 5.40 2SC1172B 1100V 4.25 
BU205 1500V 4.70 130208 1500V 6.25 2501308 1100V 4.95 
BU206 1700V 5.90 2SC1170 1100V 4.00 2SC1325 1100V 4.95 

For 

faster 
service 

USE 

ZIP 

CODE 

on 

all 

mail 

ELOEK9 
6 digit AUTOMOTIVE CLOCK KIT complete 
with a CRYSTAL TIMEBASE accurate to .01 

percent. 12 volts d.c. operation - built in noise 

suppression and voltage spike protection. Read- 

outs blank when ignition is off - draws 25 mA in 

standby mode. Has .3 in. readouts. Use it in your 
car or for all applications where a battery -operated 
clock is needed. Approximate size 3" x 3.5" x 

1.75" 
WITH BLACK PLASTIC CASE 534.95 ppd. 
WITHOUT CASE $29.95 ppd. 
ASSEMBLED AND TESTED $45.95 ppd. 

MM 5320 TV CAMERA SYNC GENERATOR - 
this LSI chip supplies the basic sync functions 
for either color or monochrome 525 line/60 Hz. 
camera and video applications. The price is $4.95 
ppd. and includes the data sheet. 

CMOS CRYSTAL TIMEBASE KITS with .01 
percent accuracy. 5-15 v.d.c. operation. Draws 
only 3 mA at 12 volts. Single I.C. - very small 
size - the P.C. board is 7/8" x 1-5/8". Choose a 
main output of 50 or 100 Hz., 60 Hz., 500 or 
1000 Hz., or 1 Hz. Several related frequencies are 
also available on each board, in addition to the 
main ones listed above. Be sure to specify the 
Frequency you want. All kits are $10.95 ppd. 

Flyer available - write for it or circle the reader 
service card. 

TRADING 

Box 3357 CO. 

San Leandro, Ca 94578 
CIRCLE 13 ON FREE INFORMATION CARD 

OEM SPECIALS 
111270 .10 211960 .55 2N2219A .30 2N2913 .75 2113740 1.00 2N4401 .20 
111914 .10 2N962 .40 2N2221 .25 2N2914 1.20 2113771 1.75 2N4402 .20 

211967 .50 2N22214 .30 2N29164 3.65 2113772 1.90 2N4403 .20 
211173 1.75 2111136 1.35 2N2222 .25 2N3019 .50 2113773 3.00 2N4409 .20 
211178 .90 2111142 2.25 21(22228 .30 2N3053 .30 2113819 .32 2N4410 .25 
2N327Á 1.15 2111302 .25 2N2270 .40 2N3054 .70 2113823 .70 2N4416 .75 
211334 1.20 2111305 .30 2N2322 1.00 2N3055 .75 2113856 .20 2N4441 .85 
211336 .90 2111377 .75 2N2323 1.00 2N3227 1.00 2113866 .85 2N4442 .90 2N338Á 1.05 2111420 ,20 2N2324 1.35 2113247 3.40 2113903 .20 2N4443 1.20 2113988 .90 2111483 .95 2N2325 2.00 2N3250 .50 2113904 .20 2N4852 .55 
211404 .30 2111540 .90 2N2326 2.85 2N3375 6.50 2113905 .20 2N5061 .30 
211443 1.75 2111543 2.70 21(2321 3.80 2N3393 .20 2113906 .25 2N5064 211456 1.10 2111544 .80 2N2328 4.20 2N3394 .17 2113925 3.75 2N5130 

.50 

.20 2N501A 3.00 2111549 1.25 2N2329 4.75 2N3414 .17 2113954 3.50 2N5133 .15 2N508Á .45 2111551 2.50 2N2368 .25 2N3415 .18 2N3954A 3.75 2N5138 .15 211555 .45 2111552 3.25 2N2369 .25 21(3416 .19 2113955 2.45 2N5198 3.75 2N652A .85 2111554 1.25 2N2484 .32 2N3417 .20 2113957 1.25 2N5294 2N677C 6.00 2111557 1.15 2N2712 .18 2N3442 1.85 2113958 1.20 2N5296 SÓ 211706 .25 2111560 2.80 2N2894 .40 2N3553 1.50 2114037 .60 2N5306 2N 706B .40 2N1605 .35 2N2903 3.30 2N3563 .20 2114093 2N5354 

.20 

211711 .50 2111613 .30 2N2904 .25 2N3565 .20 2114124 
.85 
.20 2N5369 

.20 

2117118 .60 2111711 .30 21(29048 .30 21(3638 .20 2114126 .20 2N5400 
.20 

211718 .25 2111907 4.10 2N2905 .25 2N3642 .20 2114141 .20 2N5401 
.40 

2N718A .30 2112060 1.85 2N2905A .30 2N3643 .15 2114142 .20 2N5457 2N720A .50 2112102 .40 2N2906 .25 2N3645 .15 2114143 .20 2N5458 
.35 

211918 .35 2112218 .25 2N2906A .30 2N3646 .14 2N42204 .45 C103y 
.30 

211930 
211956 

.25 

.30 
2N2218A 
2112219 

.30 
.25 

2N2907 
2N2907A 

.25 
.30 

2N3730 
21(3731 

1.50 
2.75 

2114234 
2114400 

.95 

.20 
C103d 
C106b1 

.25 
.40 
.50 

C106di .75 
SILICON UNIJUNCTIONS INTEGRATED CIRC. , .RECTIFIERS 

2N2646 .50 2N4871 .50 UA703C .40 10 100 
2N2647 .60 2N4891 .50 709C OP. AMP. .25 IN4001 5.00 2N6027 .55 2N4892 .50 741C OP. AMP. .25 IN4002 

.60 

.70 6.00 2N6028 .70 2N4893 .50 7400 .15 IN4003 .80 7.00 D5E37 .25 2N4894 .50 TA7061P 3.50 1N4004 .90 8.00 
2N2160 .65 MU10 .40 TA7205P 8.00 11(4005 1.00 9.00 
2N4870 .50 UPC1001h2 6.00 IN4006 1.10 10.00 

Ne555 1.25 IN4007 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 $5.00. All orders add $1.00 postage. Dealers write or phone for discount prices. 
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CH DELIVERS 
ian%rn Jump jI1 1ecord Care 

New D3 Fluid 

o 

1. Unmatched activity plus safety vinyl additives 
(the critical compounds of longevity. 

. 

2. AI. secre) non -adhering anti -stab_ syste n that is 

me'asuréd in parts -per -billion! 

A `spe iak, chemical- "release system" (pat. pend4 
that allowk,suspended contaminants to Du I away 

in 
,from critical' micro" -grooves. 

, 

-The Systems Approach`; 
, ,-., 

, Of the Discwasher Brush 
1 0 

` D3 plus the patented directional m cro-fibers and ab- \ 
sorbent backing remove-rather than line Lp-all dust 

- - " `" and suspended debris. 4 : 
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THE COBRA 32XLR. 
A TECHNOLOGICAL PUNCHTHROUGH. 
Cobra has a reputation for punching through 
loud and clear. The new Cobra 32XLR, of course, con- 
tinues the reputation. And creates another-for 

innovative design, superb 
1 

a3 
? 

3 
-1 y" ,I . engineering and technical 

I -- SOY p. 
6s r superiority. 

Start with the illuminated 
4=in-1 meter. It tells you exactly how much 
power you're pushing out and pulling in. As 
well as monitoring your modulation in precise 
percentages. And measuring your punch with an 
SWR check. In short, the 32 XLR 
lets you keep an eye on your ears. 

ScanAlert, Cobra's unique scan- 
ning system, continually monitors CH9 

Channel 9 when you're on another 
channel. If an emergency comes up, the ScanAlert 
light goes on. And the incoming message autom&- 
ically locks the receiver on the active channel. 

For Information on vur complete hne write for brochure 

The 32XLR's Digital Channel 
I 9 Selector is the very latest. With 

large LED numerals - for a 
read-out that registers clearly and 

quickly. Plus switchable "pulse block" noise blank- 
ing. that rejects short -pulse noise not normally 
blocked by other systems. Which makes it the most 
effective in the business. Finally, add automatic noise 
limiting, Dynamike Plus (with built-in power mike) 
and Delta Tuning. 

The new Cobra 32XLR. It has virtually every- 
thing. And it has everything to do just one thing. 
Punch through loud and "N clear. I " 

obre. 
Punches through loud and clear. 

Cobra Communications Products 
DYNASCAN CORPORATION 

6460 W. Cortland St , Chicago, Illinois 60635 
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