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Maxi-Power @ Micro-Price

Micromind is an incredibly flexib'e,
complete and expedable, hardwa-2/
software, general purpose computey
system. You won't sutgrow it.

Hardware includes an 80 key, so~ware-
definablke keyboa-c I/O interface board,
6500A-series microprocessor (paw=r-ul
enough for advanced computing), a Figh-
detail grzphics and character dis>lay
processcr, power supply, rf modulazor,

and comections for up to 4 tape recorders

plus TV Zr monitor. An interconnzct bus

permits 15 additional microprocessors,
parall2] >rocessirg and vastly incdeased
comgpgut ng powe

Syste 1 software—including ECL+'s own
notsoBASIC high level language. on
advar ced error-correcting tape cassetes
—provides a word processing edito-, a

32K byte expansion boards and a mapping
option give Micromind expandable access
to 64 Megabytes. Utilizing software-
controlled 1/O channels, Micromind'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 fl2xible keyboard. You won't
find anything to
g touch it at
$987.54.

powerful assembiler, a debugger, a file
system, graphic routines, and peripheral
handlers. We also include dynamic graphic
games: Animated Spacewar and Life.
ECD’s standard Micromind uM-65
supplies 8K bytes of memory. Additional

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

ECD CORP.
196 Broadway, Cambridge, Mass. 02139

(617) 661-4400 €CD

r-----------------------

f Name

#

Address
City/State

Signature _
O Send me your brochure.

O Fantastic! Check enclosed: $987.54. shipping paid by £
[ BarxAmericard [] Master Charge Mass. Resident add 5% Sales Tax

_ Expiration Date _
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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.

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.

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
onyour bench.

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

We're helping you make 1t

(13 SYLWVANIA
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Shakespeare’s
White Knight. The

1ite Knight.
b A { ]
est antenna going.
L ]
And coming.

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

Shakespeare’s new White Knight Antenna
} comr bines the rugged, mechanical strength of gleam-

- ing whi:e fiberglass with precision engineered elec-

Nt § 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 toan SWR of 1.9to 1
or less over the 40 channel band (1.3to 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
Whize Knight CB Antenna. And take the Shakespeare
performance route home.

5

The White Knight Antenna,
Style 430/available in a variety
of pre-assembled mounting
styles. Complete with cables
and connectors. Under $25

S egonnit i

Coming om strong for the Knights of the Road.

€8 ANTENSA

B oy oS

Shakespeare Company/Antenna Group, P.Q. Box 246, Columbia, S.C. 29202
in Carada Len Finkler Ltd., Ontario
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Equipment Report
B&K CB tester

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

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

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

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

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

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

Coax Connector A Cinch
New coax connector is a cinch to install. No soldering is
needed. by Fred Shunaman

BUILD ONE 58
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Keyboard Synthesizer
Part Il: Final construction details. by John Simonton

Digltal 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-F1 64 Ampiifier/Speaker Interfaces
STEREO 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 34 Equipment Report
EQUIPMENT Jerrold Texscan VSM-5 Spectrum Analyzer.
75 Analog Multimeters

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

GENERAL d

Looking Ahead

ELECTRONICS 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 98 New Literature
12 Advertising Sales Offices 92 New Products
14 Letters 99 Next Month
105 Market Center 107 Free Information Card
6 New & Timely

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.

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

%l;/ua nuT

0 POINT
LANO M
l ' RUBBER FOOT
I | _sOLDER LUG
L=
&
' 440 x 114
/ g MACHINE
FOIL'SIDE SCREW

OOWN
PITCH BENDER BOARD is important part of
keyboard synthesizer. See page 58.
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# RADIO-ELECTRONICS

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
8% 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 $4-8$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 iflegal.
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 U.S. TV
sales in 1976 over 1975 appears almost totally to
reflect a substantial increase in imports. Ir 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 cf 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 labos unians,
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 2'/, times as large as a conventional compact
cassette and contains '/«-inch tape that moves at a
speed of 3% 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 nex! 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 LACHENBRUCH
CONTRIBUTING EDITQOR
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by D. E. Johnson

7717480
MANUAL FOR
MOS USERS
by J. D. Lenk

Pub. price, $26.00
Club price, $17.50

Kostopoulos

Pub. price, $42.50
Club price, $32.50

Pub, price, $21.00
Club price, $15.95

PRALTICAL Introductory offer

ACTIVE FILTERS to new members of the
v ELEGTRONIGS AND GONTROL
g T ENGINEERS’ BOOK GLUB

l ﬂ Pub. price, $16.95 n
e Ciwprice, $12.95

Pub. price, $24.95 42 50
Club price, $18.95 to $ L] .

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

/ 617/97X

?]:,EZI‘ESSING Of these great HANDBOOK OF
3 H OPERATIONAL

o . professional books AMPLIFIER
CIRCUITS CIRCUIT DESIGN
by Texas by D. E. Stout
Instruments, & M. Kaufman
Inc.

Pub. price, $24.50
Club price, $17.50

7717189
771/456 ELECTRONIC
DIGITAL TROUBLE-
ENGINEERING, SHOOTING

2/e by C. N. Herrick
by G. K. va ' ues u p Pub. price, $13.95

Club price, $10.95

1247485
ELECTRICAL
238/901 ENGINEERING
881 APPLICATIONS ;gg“ SSTORAL
LS e Special $1.00 bonus book comes to you ENGINEERS’
PLIF Y W . . .
r Third-Generation with your first club selection el
Techniques e
by J. G. Graeme gy J.tD.
onstance
Pub. price, $18.65 .
jcel 423/156 209/731 Pub. price, $17.00
Club price, $11.95 I;TEGRATED STANDARD Club price, $12.50
ELECTRONICS: HANDBJOK FOR
209/804 Analog Digital ELECTRICAL 4047453
ELECTRONI?S Circuils & ENGINEERS, GUIDEBOOK OF
ENGINEERS Systems 10/e ELECTRONIC
HANDBOOK S T by ANy CIRCUITS
by D. G. Fink & C. Halkias J. M. Carroll by J. Markus

Pub. price, $41.50 - Pub. price, $26.95
Club price, $28.50 Club price, $21.50

save time and money by joining the

ELECTRONICS AND :1 /X
CONTROL ENGINEERS’ I"lﬁll
BOOK CLUB y

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. |f 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 teast four you would want to own anyway.
Sy jtot;ninkg the Club, you save both money and the trouble of searching for the

est books.

~—— MAIL THIS COUPON TODAY .——,

ELECTRONICS AND CONTROL ENGINEERS' 800K CLUB
P.0. Box 582, Princeton Road, Hightstown, New Jersey 08520

I Please enroll m= as a member and send me the two books indicated. | am
to receive the bonus book at the Introductory price of $1.00 plus my first selec-
I tion, plus tax, postage and handling. If not completely satistied, | may refurn
the books withim 10 days and request that my membership be cancelled. Il
I ) keep the books, | agree to take a mi of three addith | books during
I the next Iwo years at special Club prices {(guaranteed 15% discount. often
more). | will receive the Club Bulletin 12 times a year. If | want to examine
I the featured seirctlon, | need take no action. It will be shipped automatically.

I, however, | want an alternate seleclion—or no book at all—| simply notity

the Club by relurning the convenlent card always enclosed. | will always have

a minimum of ten days in which !a@ return the card and you will credit my ac-
I count fully, including postaqe, if this is not the case. Membership in the Club

is continuous bmt cancellable by me at any time after the four-book purchase
I requirement has been tilled. This arder subject to acceptance by McGraw-Hill.

Orders from outside the continental U.S. must be prepaid. All prices subject to
l change without notice. Offer good for new members only.

tax, and McGraw-Hill will pay all postage and handling charges. E33310

| Write Code # of $1.00 bonus Write Code # of

book selection here first selection here
L | l
I NAME
[ ADORES
= CITY i
| state 2P
l EXTRA SAVINGS: Remit In full with your order, plus any local and state
I
|
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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.

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 | 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 | 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 manutacturers
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
Marshais from Baitimore and Washington,
accompanied by FCC agents from the
Baltimore, Washington, Philadelphia and
Norfolk field offices. Operators of the
stations, if convicted, face passible 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 intormation
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.

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, ‘| have
been able to incorporate the knowledge
presented by ICS with my job skiils. |
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. | was
also allowed to add to my course lessons
that were not required but which |
desired.

continued on page 12




now 3-strong

celite family of attaché

TC-150/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-200/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.

Weller-Xcelite Electronics Division
The Cooper Group

Apex, N.C. 37502

COOPER
INDUSTRIES

CIRCLE 27 ON FREE INFORMATION CARD

tool
cases

And here’s the newest
addition ... 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-biade tools, a broad
variety of other Xcelite Professional
screwdrivers, nutdrivers, pliers, cutters,
strippers, measuring tapes, and
specialized electronic tools, plus the
Weller ® Cordless Soldering Iron and
recharger, an added convenience where
outiats aren’t accessible. Tools are
mot nted 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.

TC-100/ST

TC-200/ST
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(Quadraphonic

Two home training schools give you a
hobby-kit Color TV to assemble. Two
otrers 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

* Tredemark ot CBS Inc

Only NRI
designe

d-

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)
fearn 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




gives you this
for-learning

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 uncerstanding 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

s complete
dio Center.

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:

NHI NRI SCHOOLS

N V‘ Mc Graw-Hill Continuing
c-‘ 5 Education Center

* 3939 Wisconsin Avenue,
l ™ n 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 | started my course in Elec-
tronics | was doing manual work in a small
repair shop. As | progressed in my studies
the job got better and better, and in a few
months | was running all the service calls.
The shop was then moved to a new loca-
tion, with me running it. Since then | 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 | gained

DAVID HOLMAN

from ICS, | 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,

TERRY W. WILES

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

"'l started my ICS TV course in late 1973
and completed it in March, 1975. Since
then, | have opened a TV-radio service
shop and am doing service work in
eastern Nebraska and southwestern lowa.
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 | 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.

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 oweit 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.

4. Price Whosaysaquality 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 pushin—or pull out—
component leads. On a rugged
one-piece socket with 550 solder-
less tie-points (94 five-point termi-
nals and two 40-point bus strips).

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

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

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

PERIMENTOR 600's 6/10" center

is ideal for microprocessor's, clock
chips, RAM's, ROM's, PROM's, etc.
While EXPERIMENTOR 200's small-
er 3/1C0" 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-

CIRCLE 67 ON FREE INFORMATION CARD

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
reqJirements.

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

=r—'=EXPER|MENTor“

F ::...;:: EOguiMI] ==
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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) —maijor 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/TWX 710-465-1227

West Coast office Box 7809. San Francisco, CA 94119

415-421-8872/TWX 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 hasa 10ppm (.001%)
time base accuracy

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

Part of the
HICKOK

letters

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 Frequency Amplitude

(Hz) (dB)

1 200 0
3 600 -17
5 1000 < -60
7 1400 -14
9 1800 -20
1 2200 =21
13 2600 =27
15 3000 < 60
17 3400 =21
19 3800 -16
21 4200 -17
23 4600 -33
25 5000 < -60

TABLE 2—HARMONIC CONTENT of modified
synthesizer.

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.

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
Marqguette Electronics
Milwaukee, Wi

OPEN LETTER—AM STEREO
Secretary
Federal Communications Commission
Washington, DC

Harmonic Frequency Amplitude Dear Sir:
Comm[ 5 (Hz) (dB) The Federal Communications Commis-
ine 1 200 0 sion has announced tender of a petition
the full line of professional 3 600 -57 for rule-making (RM-2717) submitted by
CB service instruments 5 1000 <-60 Kahn Communications, Inc., of Freeport,
» 7 1400 =54 New York. |, as an individual, a taxpayer
O 9 1800 -19 and broadcaster, wish to endorse is-
5 HICKDK 11 2200 -20 suance of a notice of proposed rule-
E ————————— 13 2600 —60 making in this matter.
15 3000 < -60 There are several reasons for this
g-l ':2; M‘E':T A'T:)Ne& :::;:;L:;:;: 17 3400 -60 endorsgment of the Kahn Systgm:
w THE HICKOK ELECTRICAL INSTRUMENT CO. 19 3800 ~25 1) Since | am Program Director at
o 10514 Dupont Avenue « Cleveland, Ohio 44108 21 4200 -26 WFBR, | have worked with the Kahn
2 (216)541-8060 . TWX: 810-421-8286 23 4600 < -60 Stereo equipment and | know it works.
o 25 5000 <-60 continued on page 16
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TUNER SERVICE CORPORATION

e A UHF Tuner with
70 channels which are
detented and indicated
just like VHF channels.

e A VHF Hi Gain
Solid State Tuner.

e AC Powered.
90 Day Warranty.

Demonstrate the EY7/:X3g)17.71.4 to
your customers and show improved
reception with their TV sets.

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

HEA UARTERS
ALA

MASSA
MISSOURI
NEVADA
NEW JERSE

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

VHF OR UHF ANY TYPE (U.S.A. ONLY) $10.95
UHF/VHF COMBINATION (U.S.A. ONLY) $17.95

MAJOR PARTS AND SHIPPING CHARGED AT COST

e Fast, efficient service at our conveniently located
Service Centers.

¢ All tuners are ultrasonically cleaned, repaired,
realigned, and air tested.

UNIVERSAL REPLACEMENT TUNER 51395 (USA ONLY)
*This price buys you a complete new tuner built spe-
cifically for this purpose.

¢ All shafts have a maximum length of 102"’ which

can be cut to 172"’
- Specify heater type parallel and series 450 mA or 600 mA.

® Customized tuners are available at a cost of $14.95 and up
(U.S.A. Only).

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

... Tel. 812/334-0411
Tel 205/592.8150
Tel. 602/791@2415

..537 South Walnut Street
623 1st Avenue. North...
...1528 South 6th Avenue

BLOOMINGTON. IANA 47401 ..
GNAM, ALABAMA 35212

85713......
WO o

G curronum ey onm H Boulevard Tel. 219/769-2720,
" SBAN MATEO, CALIF. suoz % tt uulew‘qL )

1 uooesrd chénr 95351.. 3 Phoen| Yel. 80

il' FLORIDA .. i A 33606 05 Cypn!! trag 3-03

r FT. uuoznoﬂx FLORID 16 N.W. 10th Avebuse.. }- -488
GEORGIA ....ATuNTl GEO 3031 0 renereensd .646 Evang Street - -

ILLINOIS L. LURBANA, ILLINOIS 61801 _............ { ...908 E Mald Street k..h..... foss]

““SKOKIE, ILLINOIS 60076 ............. ¥10°West Brown S| -

West St. Clair
244 Taylorsville Ro.

INDIAN
LOUISVILLE,

1S, INDIANA 4620
ENTUCKY 40205

Tol. %
1. 901/458-2355
. Tel. 214/327-8313
©\.Tel\514/748-8803
1. 803/243-0971

=
m

- @
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WAGT’;%'-\'A/US 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
continued from page 14

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

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

4) | 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. | found there was
none.

5) | 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 | conducted
proved to me that the system is compa-
table with current broadcast require-
ments.

7) In my own mind, | 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-
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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, | see no reason for FCC invoive-
ment, thus | 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. | 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!

| am an ardent but occasional reader of
your fine magazine. However, it is not
regularly available in this country at local
stores. Hence | 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. |
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
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"GC CO-PHASED

COMPARED TO
OURS, THE
OTHERS
CANT ¢
CUTT!

Why?

Because unlike all others, GC Co
Phased Systems feature Mixer-Balun
Circuitry (Pat. Pend.). This unigque
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 buyinga
co-phased system, ask for GC. [f
you don’t, we hope you won't mind
holding all the extra cable on your
ap

f-)

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 L oader

Mirror Mounting

Cat No. 18-2030

ELECTRONICS
- Te

| ‘@“‘ WW&/ //\\\\mw'

MARAUDER 50~
Center Loaded
Mirror Mounting
Cat No. 18-2047

GRABBER 48"
Top Loaded
Trunk Mounting
Cat. No. 18-2006

GC ELECTRONICS

DIVISION OF HYOROMETALS, INC. ROCKFDRO, ILLINOIS 61101 US.A
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INTERCEPTOR 46*
Base Loaded

Trunk Mounting

Cat No. 18-2029

G6RABBER 48~
Top Loaded
Mirror Mounting
Cat. No. 18-2007

>
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EE

ctronic Kkits ever o come along are

NEW! HW‘-2036 Synlhesized 2-.meter electronic accuracy. tems for your cah nome or ot
Amateur Radio Transcewer' tice including an exciting combina\ion clock/indoor-
i ) . outdoor (emperalure monitor with a specia\ tempera-
Qur hngs& 2-meter unit .gver. with all the opera\lng ture alarm.
convenience apd Yersahhly you need tof reliable 2- our selt-study courses are now in use py the \ioue
meter commumcallons. Features complete oftset cap- sands! A reall oftective and low-cost way 10 reach
ability and @ puilt-in continuous tone encoder 10 ac- ] y A
S yourselt about electronics tor fun, tor knowledge. or
cess repeaters, plus new pertormance specmcauons i fit. W 1s0 h id lecti " \
that set an industry standard or protit. W€ also have 2 wide selec ijon O Qopu ar
: books covering almost everything in electronics.

NEW‘. AR-1 515 Stereo FN\-AN\ Rece'wer. There are many more exciting produc(s to read aboul

) o too! Home convenience jitems like @ praclical treezer
Qutstanding speqmcauons and' pertormance make alarm, a (ouch-conlrol tight switeh, intercoms and a
the AR-1515 receiver the speart’” of any truly sophis- unique doorbell that lets you program 2 tune of your
ticated stereo syste watlts, minimum RMS, pef choice. Automotive instruments and accessories that

keep Youf car running right tor top pertor-

channel into 8 ohms with 1ess than 0.08% total har- help you
uipment that will make

monic distortion trom 20-20,000 Hz. Plus digital tre- mance and economy- Marine eq

quency readout and advanced styling others will be you a petter boatef and fisherman det aircraft
sure 10 copy- Radio Control gear 1o give YoU champtonsmp pertor-
mance. security systems 10 pro\ecl your home and
NEW‘.GR-2001 Compu\erized Cotor TV. tamily. And of course, Ouf orid-famous Amateur
The most conveniem color TV system ever — YOU Radio equipmem and test and service mslrumenls
“program" it to changeé channels when you want. You These are among the nearly 400 quality, tun—(o—build
can sequence an entire evening's V'|ew'|ngI then lUS\ kits descr'\bed in this new Healhk'\( calalog. Kits tor
 children’s every interest. It with the wor\d-famous eathkit

sit back and relax. You can also “program
viewing SO they watch only what you want them to

watch. You can even have the GR-2001 au(omaﬂcally
rotate your outdoor antenna for the best reception ) ) A
fail" promise. Find oul about the satistaction, savings

trom each station. A truly sensalional color TV preak- C
through! and FUN of kitbuilging:

pLUS nearly 400 other superb, easy"o’b}‘i‘d' money- send ‘or vour

saving producls. you'll tind 2 complete line ot digital

electronic clocks and weather instruments that give FREE t d |
i i jon ** e v ith ‘opv o uy ®
i o e -n - . |

assembly manual — 2 step—by—slep instruction guide
that makes Kitbuilding easy and leaves nothing 0
chance. and all packed ©Y our “We won't et you

you |mponam information “py th numbe s and Wi
o e - e - - W - - ‘
Heath Company ‘
Benton Harbor, Michigan 49022 ‘
pPlease send me my FREE Heathkit Catalog- gend a FREE Catalog to my triend.
Dept. 20-26 Dept. 20-263 ‘

‘ \ am not on your mailing list.
‘Name_._.__ e e - _ | Name._— .,____,,_--___, ___,_,,/_,||

Address— e — = s - Address—— A== - — e _,|

City e .S\ale/ City— g = __state— e ‘
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¥ PUT THE "IGNITION OF THE FUTURE”
ON YOUR CAR TODAY!

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

3¢ End *“‘Tune-Up” Problems FOREVER
caused by Points and Condensor

ﬁﬁca’
ﬂlLISON XR 700

with the Exclusive...Solid-State Voltage Regulator.

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

SO RELIABLE (99.9+%),..S0 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 Ditferent Ignition Systems Tested!

* The “XR-700" isa COMPLETELY NEW Ignition System
ploying the Most Ad d Technology, that repl. the

ineffi Points and Cond with an infrared Light Beam
to Trigger the l.lm( type of Solid-State Powgr Components.
Once installed. . . XR-700" has NO moving Parts to wear out
or adjust. It works without Friction or wear. Not affected by
Oirt, Oil, Moi Vib or Engine Temp !
RUGGED and RELIABLE'

4 The “XR-700" is engeneered to O UTLAST YOUR CAR!

3 The “XR-700" produces the MAXIMUM “High Energy”
Long Ouration 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
IMPROVEQ Fuel Mileage, a HIGHER Performance Level.
keeps Plugs FROM FOULING and gives LONGER Plug Life!

Customers Report:
Y “IT MORE THAN PAYS FOR ITSELF!

INCREASES Gas Mileage up to 30%!
SAVES Money on Costly “*Tune-Ups’'t
Gives Continuous PEAK Performance!
QUICKER Starting in Any Weather!
Smoother Running. . .Faster Acceleration!
Plugs Last Up to 4-Times LONGER!""

3 Reliability PROVEN in Mitlions 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
Oistributor. . .FREE! (Include $2 for Postage & Handling)

'* FITS ALL CARS, Oomestic & Foreign. 4, 6 or I-Cyllnder._]

* DO-IT- YOURSELF .EASY INSTALLATION!
The New ~"XR-700" is C: y Faclory A
Thoroughly TESTEO! Nev Precision ' Omp -in" Mounting

*x%

FEVEVEVe

Brackel, with color-coded, **Snap-Together'' wire connections
No Distributor Removal necessary  Protected against  Incorrect Hook-up!

@ Thousands sold at $59.95 @ ONLY

NOW! Allison's Production s 95
Technology offers you the

same Premium Quality XR-700
at this SPECIAL LOW Price... (oMY ETE
THAT'S EVERYTHING .. INCLUDING POSTAGE & INSURANCE

% OROER WITH CONFIOENCE.
install the “XR-700", and prove to your own SATISFACTION
that it is as advertised, or return it within 30 days fora FULL
Refund of the Purchase Price

r ¥ SAVE! OROER FACTORY DIRECT.
S

nd Check or M.O., State Car Make, Year, No. Cylinders

# MASTER CHARGE or BANKAMERICARD Card Holders:
OROER by TOLL-FREE PHONE. (800) 423-6525, Ext. 2
or Send us (1) Your Number, {2} Interbank No., (3) Exp. Date.

SEND for FREE BROCHURE

son Sheet.

CB" USERS: The "XR-700" completely E LIMINATES
the Major Cause ﬂ' Primary (Ignition Noise) Interference.
# It you have already installed a “Capacitive Disch iti

# Convert your “C-0" Unit to BREAKERLESS!
INCREASE TS EFFICIENCY with "XR-CO". . .only $29.95
-

3¢ America's Oldest and Largest Manufacturer
of Opto-Electronic ignition Systems. ©

1267 - RA, East EDNA PL., COVINA, CAL. 91722
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RURIFUTER KURNER

JOHN TITUS, DAVID LARSEN, and
PETER RONY*

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 flagis 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 beea
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 (ALU), 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. It 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 0.
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 0. The carry flag
is reset to logic O 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 O 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 1 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 Mne-

code monic Description

302 JNZ If the zero flag is
<B2> at logic 0, jump to
<B3> 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.

Ds2 j

SET

o—_f L

SN7474

CLEAR

FIG. 2

The JNZ instruction is widely used in the
creation of programmed time-delay loops, an
continued on page 24




switch to Supertape

PREMIUM QUALITY, INTERNATIONALLY SOLD
AND ACCLAIMED, MADE IN USA BY RADIO SHACK

For the ultimate in
audio recording
5" and 7" open reels

There's no better

o 8-track tape — and
1 0MIL./
POLYESTER we run-in test every
single cartridge

TERLEALISIC

8TRACK |

LABORATORY STANDAR.

NEW FORMULA oxi
DE
WITH SUPER LINEAR Rgs‘z’lgl.\'gg

FOR THE RECORDING PERFECTIONIST

High output, low noise, wide
dynamiC 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 YQU SEE THIS SIGN: rﬂ
[ ovocamencens o B
deg Master ¢ =2 o]

P hary
‘ i -— = T rven gy “-Q. g
! Ty *55 h - m
2 <
Just Say "Charge It A TANDY COMPANY « FORT WORTH, TEXAS 76107 o
at participating stores OVER 5000 LOCATIONS IN NINE COUNTRIES =

[
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example of which is provided in Table I. In
this program. both the address and instruc
tion bytes are in octal code: it is assumed that
the 111 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 delav

At 1o 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 1. 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
o L0 memory address 004. The DCR B and
INZ instructions are executed repeatedly
until the contents of register B becomes zero.
at which time the zero flag becomes logic |
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 | 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 cvcles to
pulse widths are discussed in the Bugbook
111, Microcompuier Interfacing Experiments
Using the Mark 80 Microcumpuier. an 8080

TABLE 1—SIMPLE TIME-DELAY LOOP

LO
memory Instruc- Clock
address tion byte Mnemonic cycles Description

000 006 MVI B 7 Move following timing byte into register
B

001 - —  Timing byte for register B

002 323 QuT 2 10 Generate device select pulse that sets
the SN7474 tlip-flop

003 002 Device code for set input to SN7474 flip-
flop

004 005 DCR B 5 Decrement contents of register B by 1

005 302 JNZ 10 It zero flag is at logic 0, jump to the
memory address given by the following
two address bytes; otherwise, ignore this
instruction

006 004 - — LO memory address byte

007 000 — — Hl memory address byte

010 323 OuUT 3 10 Generate device select pulse that clears
the SN7474 fiip-tlop

011 003 Device code for clear input to SN7474
flip-flop

012 166 HLT Halt the microcomputer

Sistem (E&L Instruments. Inc. Derby. hardwired programmable monostable cir-

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 MHz micro-
computer. a single clock cycle has a duration
of 500 ns

The program in Table | and associated
SN7474 flip-flop provide an example of what
we mean by “the substitution of hardware by
software.” viz.. a simple program and a single
flip-fiop replace a much more complicated

a revolutionary concept in kit building...

THE PROGRAMMABLE

CLOCK 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 Oesk or Radio Station clock. Use the
DUPLICATE TIME REGISTER to monitor GMT,
another time 2one, or as an elapsed timar. Add the
optional relay to control AC or DC accessories. The
possibilities are limited only by your imagination.

$29.95

features
TIVME OF DAY REGISTER e DUPL
REGISTER eFOUR YEAR CALENDAR -m n
or day/month format © ALARM WITH SPI
TONE OUTPUT e ADDITIONAL ALARM =
“’his and hers” alarm or activate an accesse (‘1
preset time © 10 MINUTE SNOOZE
REMINDER o 3 FUNCTION ALARM O U
SELECT — tone, relay, or relay then tons -

OMNE HOUR DOWN COUNTER ¢ BRIGHT FLUOA=S

ESCENT DISPLAY 5" easy to read digits wi_
AN/PM e AUTOMATIC DISPLAY DIMMING &

POWER FAILURE INDICATION @ 12 & 24 HOUR

DISPLAY ¢ BLINKING OR STEADY COLON eSIM-
PLE E REVERSE TIME SETTING o

add a new dimension o time itself with
SERIES 2000 Decorator Clocks

N

FACTORY ASSEMBLED - 1 YEAR WARRANTY
EC-2007 Solid Acrylic “Time Capsule” $59 .95
EC-2002 Acrylic & Hardwood $49.95

A bright Fluorescent display provides easy to read
numbers that brighten and dim automatically ac-
cosding to the light. The clear Acrylic tube with
Acrylic or Hardwood end blocks gives these clocks
a unique look of simple elegance. AM/PM & power
failure indication. Seconds display button. 3% x
3% x 5%"”.50/60 HZ

Specify blue or green display, 12 or 24 hour time,
anc choice of Hardwood Walnut, Zebrawood, or
Roiewood.

COMPLETE KITS — 90 DAY WARRANTY

EC 2001-K Solid Acrylic NEW! $39.95
EC 2002-K Acrylic & Hardwood SPECIAL! $34.95
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cuit R-E

Thanks to you it works...
FORALLOF US [V))
g Sy

United Way

DIRECT DRIVE ELIMINATES RFI e SINGLE 9
VOLT BATTERY BACKUP e DISPLAY SECONDS' ..’
CONTROL e HOLD AND RESET CONTROLS 0
50/60 HZ ° 700 WATT RELAY OPTIONA

SYSTEM $000 includes all components, 2 time
ting switches, and complete assembly and program
ming manuals. Switches for additional function:
relay are not included but are available

RELAY OPTION - $4,00
neludes 700 watt relay and all 0

comrot appln

2 ‘\.

3 p .

Contsins 4 black QT pushbuttons, 2 black DPOT

-$3.75

pushbuttons, and 2 black SPST slide switches.
Programs all major features.

CASE OPTION — $11.00
Hand finished, solid walnut cabinet complete with
taceplate and rear panel,

Send your check or _maney order today for fast
delivery, Add $1.00 per clock to cover sh g and
insurance. Money back guarantee on all products if
not fully satisfied. N.J. residents add 5% sales tax.
Use your Master Charge or Bank Americard. Phone
orders accepted.

1.1,5% digital concepts

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

201/845-7101




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

Cost ot 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,

singletimebase .............. $850*
T932—Dc to 35 MHz; dual trace,

singletimebase ............. $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 (8x 10 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 Ib.). They
are available with a full selection of ac-
cessories.

For a demonstration of any T9CGO 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, czll (503) 644-0161,
extension T900.

T900 Series

the quality low cost i .
£

Oscilloscopes

TEKTRONIDC
- commm:gcl';llcll excelience
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Another HeathkKit Golor 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!

Compiele 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 [1] 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 foyr
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 Conlrol

The optional wireless remote control [2]
lets you adjust volume, turn the set on or
off, adjust tint, activate the digital read-

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

e | RS Compnny. Dopl 20261
Benton Harbor, Michigan 49022

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

Name

Address
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City State Zip
GX-328A

I [2] Remote Control

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, ard
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 [4], 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 |mproved 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

[1] Programmer
Keyboard

[3 Random-Access
Tuning

[4] Automatic
Antenna
Rotor Control

Prices and specitications 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 Circults

New phase-locked-loop horizontal and
vertical oscillators [8] “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-Malrix 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 Assembie

Though the GR-2001 is one of our more
complex kits, the average person shouldn't
have any dlfflculty 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: 300Q bal-
anced or 758 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: 49 or 8Q, 2 Watts.

Power Requirement: 110 to 130 Volts AC,
60 Hz, 200 Watts.

Dimensions: 29%” W x 20¥%” H x 213" D.
GR-2001 TV kit alone (chassis, picture
tube and one speaker): 699.95

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

[8] Separate
Audio Circuitry

] Aulomatic '

Horizontal [@ -Biack-Matrix
and Vertical Picture Tube
Hold Circuits
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The better the trainin
the better you'

IN-CIRCUIT TRANSISTOR TESTER
TROUBLESHOOTER
oM |

COMPU-TRAINER

ALL NEW
NTS/Heath
GR-2001
DIGITAL .
SOLID-STATE
COLORTV
315sq.in.
PICTURE

R
o

: (Simulated TV Reception)
ELECTRO-LAB

RADIO-ELECTRONICS

N
@

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.
Ourcoursesincludeequipment 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.

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.

Choos2 from 12 NTS courses covering a wide range
of fields in electronics, each complete with equip-
ment, iessons, and manuals to make your training
more practical and interesting.

Compare our training; compare our lower tuition.
We employ no salesmen, pay no commissions. You
receive all home-study information by mail only.
All Kits, lessons, and experiments are described in
full color. Most liberal refund policy and cancella-



and the equipment
be equipped.

. , - | HIGH FIDELITY
: SPEAKERS

" SOLID-STATE STEREO
AM/FM/MULTIPLEX
RECEIVER

COLOR BAR/DOT
GENERATOR /

TUBE & TRANSISTOR TESTER FET-VOM

AM/FM/SW PORTABLE
SOL D-STATE RECEIVER

o 74 sq.in.
VECTOR MONI Solid-State
SCOPE BAW TV
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SIGNAL
| GENERATOR

1
5" OSCILLOSCOPE

DIGITAL SOLID-STATE 2-METER FM
. . -STATE
MULTIMETER TRANSCEIVER & POWER SUPPLY ,,%"CL.QETSJAD.O
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Color TV Servici Electronics Technology
NO OBLIGATION. NO SALESMAN WILL CALL I B'& W Tv and Radio Servicing Computer Electronics.
Electronic Communications Basic Electronics
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equipment reports

B & K Model 2040 CB
Signal Generator
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AS MANY SERVICE SHOPS ARE TOO FREQUENTL
aware. it is almost impossible to convince
most CB’ers that a repair or adjustment has
restored “like new” performance 1o 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 traflic-building “lab check-out™
station in some unused corner of the shop.

oW

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.

The VHF/UHF section of the Ferret ollows direct substitution of the TV's tuner for fast,

positive locolizing of front end trouble.

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 AM 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 11 and 12. The frequency
between the two is not authorized for Class
D. vet the signal generator has a dot and
frequency readout for Channel 115, so adja-
cent channel rejection for channels 11 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 | to 100.000 microvolts. An RF
LEVEL control permits the output to be
further reduced w0 0.1 uV. For adjacent
channel and AGC 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 incremenal frequen-
cy control. The modulator provides 400. 1000
and 2500-Hz internal modulation. or external
modulation, to full 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

"“"FERRET'' TV MINI-ANALYZER

FOR FAST STEP-BY-STEP TROUBLE

SG785 $99.95

The crystal controlled digital circuitry assures complete accuracy of both the vettical
ond horizontal frequencies. Accuracy is better than .005%. Ovutput from the generator
may be coupled thru the tuner section or directly to the IF-video stoges. Resolution
is limited only by the picture quality of the TV receiver. Operates from 105 to 125

volts 50-60Hz.

7@/@77@’2: 2849 FULTON STREET, BROOKLYN, NY 11207

PHONE: (212) 827-1500
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SHOOTING

GENERATOR SECTION
CROSS-HATCH

LINEARITY ADJUSTME;dT

@ STANDARD FOR VERTICAL AND
HORIZONTAL POSITIONING, PICTURE
CONTRAST. IF BANDWITH TEST

DOT PATTERN

CONVERGENCE ADJUSTA_AENT

STATIC AND DYNAMIC CON-
VERGENCE, BEAM ADJUSTMENTS.

SOLD THRU DISTRIBUTORS ONLY

[Name
| Address _

’_ - Code _ |




You get a lot extra

with Jerrold’s_
Xtra Rated /~/,
Antennas.

Jerrold

Super VU-Finder

and Paralog Plus
Antennas are now
Xtra rated to give you:

Xtra Ease of Installation
Xtra wvechanical 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 Pius Antennas make
them go up faster, perform better
and stay up longer.

JERROLD ELECTRONICS CORPORATION - 200 Witmer Road * Horsham, Pennsyivania 19044 -

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

improved U-Boit Assembly

SERRATED JAW BITES INTO MAST
EUMINATING TURNING

1
B

R

l';.r.
il'"s
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/
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FACTORY
PRE ASSEMBLED

vmnno&noo; }% K | WITH

WHIZ LOCKNUTS  ~—am DIMPLE LOCK
’ {\

‘%) BOTIOM VIEN ‘

&=, Improved
A Stainless Steel
Terminal Screws

The no-strip stainiess steel wash-

2wy

o D T 6, W W D S

P27 P

..._.‘r‘__.’:__ —

—

FM Breakaway

FM biocking 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.

P4

2 W
Dollar for doliar, and dB for dB, no
competitive antennas match the
VU-Finder and Paralog Series for
ease of instaliation, performance

ers have 'onger teeth to give a | JL| and reliability
better bite on current foam twin- |}‘§l instail a Jerrold Xtra Rated An-
leads, assuring excellent electrical |/ \ || tenna today and see the difference
contact. Terminal screws have also ;’\4 for yourself or write for complete
been made longer. {7/ details.

QDMX

JERROLD ELECTRONICS

GENERAL INSTRUMENT CORPORATION
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(215) 674-4800
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308 Ways
ToSave On
[nstruments,
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 50¢ for fast first
class mail service.

EIC0—283 Malta Street,
Brooklyn, N.Y. 11207

Leadership in creative electronics
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for this purpose “slides” the RF output
frequency +5 kHz off 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 kHz and the “high”
LED is illuminated. the RF 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 lo 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 I 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
be applied to the signal with or without tone
modulation of the carrier.

The obvious advantage of the B & K maode!
2040 CB signal generator is that only one
single connection need be 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 mode! 1040 CB
service set and a service-grade oscilloscope. a
complete checkout of a transceiver's receiver,
transmitter and modulator sections can bhe
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° 10 50°C after a 15 minute
warmup. Our frequency counter indicated a
maximum error of 90 Hz (including the
tolerance of the counter). and less than 3 Hz
“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 vou haven't vet
upgraded your shop with the model 1040,

vou at least don't have to worry about
burning out the 2040’ output attenuator.
The suggested retail price of the B & K
model 2040 CB signal gencrator is $475. All
connecting cables are optional. R-E

Jerrold/Texscan VSM-5
Spectrum Analyzer
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I HAPPEN TO BE A TEST-EQUIPMENT FREAK. | GO
all to pieces with test gear that can really do
things. So. | was very happy when Jerrold-
Texscan sent me their VSM-5 spectrum
analyzer to work with. [ had seen an audio
spectrum analyzer at work. but never had a
chance to get my hands on an RF tvpe. 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 Ist
oscillator works between 650 and 1.000 MHz.
the 2nd oscillator at 586 MHz and the 3rd at
54 MHz. The Ist 1F is 650 MHz, the 2nd 1F is
64 MHz and the 3rd 1F is 10 MHz. The first
oscillator can be swept by varactor diodes
over a tremendous range: from 4 MHz to 350
MHz. So. the instrument can cover the whole
VHF TV band at one time. You can see both
sound and picture carriers of every channel.

By adjusting the pisptRsioN control. vou
can change the distance between the channel
pips. The horizontal sweep rate can be varied
from a veryv slow sweep (0.3 Hz) to 30 He.
The center frequency of the display can be
moved by a continuously variable control so
that any channel desired can be centered on
the screen. Fine and coarse tuning controls
are also provided. The CRT used is a special
tvpe that is similar to those used in radar—the
fluorescence is bright bluish-green. and the
phosphorescence (a long-persistance phos-
pher that provides “after-glow™) is green.

The vertical scale of the graticule is cali-
brated in dBm\ . which is the standard for
CATV/MATV 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. lis output feeds a
special detector circuit. Two ranges can be
used. 30 dBmV or 60 dBmV. So. the actual
level of any TV signal or any RF «ignal can
be read instantly. A level of “zero dBmV™
means a signal of 1,000 microvolts (1.0 milli-
volt) which is a standard for CATV
svstems.

So. the VSM-S finds 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 be 0 dBmV for each
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Nctice 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.

Sars/Kriket. ...

World Wide Headquarters
Acoustic Fiber Sound Systems, Inc.
7999 Krue Road Suite 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 it.

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
be 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 be 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 be photographed
to verify flat response of the entire system.

By adjustmg 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 intermodulation distor-
tion in the system shows up instantly as a pip
where there shouldn’t be 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
be found. The resolution can be set to 200
kHz. 10 kHz or 0.5 kHz (500 Hz) for this. For
verification, markers can be switched in at 1,
10 or 50 MHz. These generate a set of zero-
beats or birdies for this test. By counting the
number of beats, say at 1.0 MHz apart, the
signals can be identified.

Beside the variable VHF sweep, three
preset bands may be 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 be 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. | 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
walt 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
117-230-VAC line. It is fully portable and
may be 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, [ finally made it do everything |
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

Thanks to you
it works...

FOR ALL OF US

71
¢/
Unitad Way for the public good

Treat yourself to a new direct reading DVM today.

DVM35

POCKET PORTABLE
ANALOG REPLACEMENT

3-digit, 1% DCV,
Battery or AC

Only $134

DVM36

LAB ACCURATE
POCKET PORTABLE

3% digit, .5% DCV,
Battery or AC
Only $158

DVM32

Battery or AC
Only $198

BENCH & FIELD MASTER
3% digit, .5% DCV,

“PRIME” STANDARD
AT YOUR FINGERTIPS

3% digit, 1% DCV,
Auto-Ranging

Only $348

A COMPLETE LINE OF DVMs TO FILL YOUR EVERY NEED OR WANT.

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.

SENCOREKE

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 calculotor is the ultimote in common-sense portoble
colculoting power. Even o pocket calculotor goes where your
pocket goes—taoke your jocket off, and you're lost!

But o wrist-calculator is only worth having if it offers o
genuinely comprehensive range of functions, with o full-size
8-digit disploy.

This one does. What's more, because it Is o kit, supplied direct
trom the monufacturer, it costs only a very reasonable $19.95.
And for that, you get not only o high-calibre

colculotar, but the fascination of building it yourself.

How to make 10 keys dothe work of 27

The Sinclair Instrument wrist calculator offers the full ronge of
arithmetic functions. It uses normaol algebraic logic (‘enter it os
you write it'). But in addition, it offers o % key; plus the

convenience functions v'x, 1/x, x°; plus a full 5-function memory.  coleulator.

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

1. The switch in its normol, centrol
position. With the switch centered,
numbers—which make up the vost
majority of key-strokes—are
topped in the normol way

2. Hold the switch to the

left to use the functions to

the left obove the keys. .

3. ond hold it to the right to

use the functions to the

right above the keys.

The disploy uses 8 full-size
red LED digits, ond the
calculator runs on reodily-
avoilable heoring-oid
botteries to give weeks

of normol use.

Sinclair Instruments Inc.
6 Commercial Street
Hicksville, N.Y. 11801

Assembling the Sincloir Instrument
wrist coleulotor

The wrist colculatar kit comes to yo