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When you've got the industry’'s broadest (ine
of parts, one replacement guide is not always
enough. That's why we've got a library

We've got the master book, our "ECG Semi-
conductor Replacement Guide,” the most com-
plete handbook available.

And then there s our specialized manuals: The
"CB Replacement Guide” that cross-references
more than 5,500 parts for 73 different brands of
CB eguipment; our “Industrial MRO Replace-
ment Guide” that lists ICs and power devices

used in machine applications; our "Module & IC
Replacement Guide” cross-referencing 3,000
non-repairable units used in 139 brands of con-
sumer electronics equipment; and the “Linear
Modules & IC Tech Manual” that gives 992 pages
of design data for linear circuit applications

You can get any or all of them at the same

place you get your parts — your local Sylvania
distributor

When it comes to replacement parts. Sylvania

wrote the books. SVL\IANIA |(§B

GTE Sylvania Distributor and Special Markets Div., 1025 Westminster Dr., Wiliiamsport, PA. 17701

CIRCLE 33 ON FREE INFORMATION CARD
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READY for BUSINESS

We've got it all together—the cost effectiveness and reliability of our 6800 computer system
with a high capacity 1.2 megabyte floppy disk system. ..PLUS—an outstanding new DOS
and file management system.

1 MEGABYTE DISK SYSTEM

DMAF 1 introduces a new level of capability to
small computer systems. This disk system fea-
tures two standard size floppy disk drives using
the new double sided disk and two heads per
drive. Usable storage space of over 600 kilobytes
per drive, giving a total of over 1.0 megabyte of
storage on line at all times. Ideal for small busi-
ness applications, or for personal ‘‘super’” sys-
tems.

DMA CONTROLLER

The controller occupies one main memory slot
in an SS-60 bus and uses the Motorola MC-6844
DMA controller. The combination of a DMA

DMAF1 Disk System (assembled) . ... ......
DMAF1 Disk System (kit). .. .............
68/2 Computer with 40K of memory (assembled)

Swir

type controller and double sided disks give the
system speed of data transfer unobtainable with
smaller drives.

OPERATING SYSTEM

To compliment this outstanding hardware we
are supplying equally superior software. The
disk operating system and file management sys-
tem is called FLEX. It is one of the most flex-
ible and complete DOS’s available for small sys-

tems, but just as important; it is easy to use.
No one can match the variety of compatible

peripherals offered by Southwest Technical
Products for the SS-50 bus and the 6800 com-
puter system. Now more than ever there is no
reason to settle for less.

............................. $2,095.00
............................ $2,000.00
......................... $1,195.00

SOUTHWEST TECHNICAL PRODUCTS CORPORATION
219 W. RHAPSODY
SAN ANTONIO, TEXAS 78216

CIRCLE 18 ON FREE INFORMATION CARD
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Yesterday you could admire
LED digital tuning in short wave.

Today you can afford it.
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Introducing Panasoric’s Ccmmand Series top-of- circuitry, Panasonic’'s RF-4800 gives vou all these
the-line RF-4800. Evervthing you want in short weve.  sophisticated controls. Like an all-gear-drive tuning
Except the price. Lik= a five-digit LED frequency control to prevent * backlash’’ Separzte wide-namrow
display. It's s accurate (w th n 1 kHz, to >e exact’, bandwidth selectors for optimum rec2aption even in
you can tunein 2a staticn, crowded conditions. Adjisteble

even before it's broadcast.nc. calibration for easy tuning tc
And with the RF-4800'c eicht - exact frequencies. A BFO piich
short wave bands, you can control. RF-gain control -or
choose any broadcast increased selectivity in bsy
between 1.6 and 3= N1—z. signal areas. An ANL switch_Even
That’s the fullfrequency “separate bass and treble centrols.
range. That's Panascnic. And if all that short wave isn‘t
And what you see or the enough. There's more. Li<e SS3
outside is justa smal ga-t of (single sideband) amateur radio.
what Panasoric.gives you 4 All 40 CB channels. Ship to shore.

inside. There's a dou>le superheterodyn=system Even Mcrse communications. AC/DC operation. Ard

for enhanced receotion stadilizy and selectivity with Panasonic’s 4" full-range speaker, the bic sound

as well as image rejection. An nput-tunec RF of AM and:FM will raally sound big. .

amplifier with a 3-cangad variable tuning capacitor The RF-4800. if ycu had a short wave receiver s

for exceptional sens tivity 2=nd frequency linearity ~  good. Yau wouldn't still be reading. Ycu'd be listening.
i = H Lo ° sacei w i ize, time of day.

Ladder-type ceramic fikters 1c reduce frequency Sl R S A ey e

interterence. And everan antenna trimmer that antenna to receive distant short wave broadcasts.

changes the front-snd capacitance for maximum P et s e =

reception from mirima: broadcast signaks. = anason'C®

To help you contrcl all that sophisticated - justslightly ahead.of our time.

- = Baan
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Radio-Electronics.

THE MAGAZINE FOR NEW IDEAS IN ELECTRONICS
Electronics publishers since 1908

MAY 1978 Vol. 49 No. 5

SPECIAL 69 Servicing With Oscilloscopes

SECTION 70 Why Triggered Scopes Are So Popular ON THE COVER
73 Features Make A Scope Unique That's a 12-band graphic equal-
75 How Much Bandwidth Is Enough izer you can build for your ster-
76 Facts About Scope Sensitivity €o system It's jUSt about eve-
77 Two Are Better Than One rything a graphic equalizer
29 [BelsyediSngsn should be plus it’s fun to build.
f Sy omlBay On® Check it out. Turn to page 37

; . now.
BUILD ONE 37  Graphic Equalizer For Your Stereo System
12-band-per-channel unit is a cinch to build and custom tailors
OF THESE your hi-fi system to your listening room.
FIRST QUARTER | gRp THROUGH THIS HOUR,
41 Automatic Telephone Dialer BE THOU OUR GUIDE
Preprogrammed dialer gets your number. Can be used with burglar S0, BY THY POWER
alarm to give prerecorded messages. NO FOOT SHALL SLIDE.
HALF HOUR
COMPUTERS 44 Digital Data Transmission )
Talking with peripherals—method, rates and interface schemes. Mﬂ
82 Computer Corner THREE QUARTERS
Lets look at the 2650. [}
GENERAL 4 Looking Ahead g
ELECTRONICS Preview of tomorrow. FULL CHIME
47 Mastering Mobile Noise Problems I - s T
Eliminating interference can be simple. Here's how to find and get S o-ht
rid of most noise.
THIS MELODY IS PLAYED by some of the elec-
51 Unusual Digital Clocks tronic clocks described in this issue. Youw'll find
Part II: They tick, chime and swing—see how they work. more details on page 51.
56 Hobby Corner
Part lI: All about breadboards and breadboarding
84 State of Solid State
A TV modulator IC and a complete AM/FM radio on one IC.
STEREO 58 Selecting Compact Pro Speaker Systems
HI-FI Buyers guide to these professional sound system staples.
PRO SOUND 65 R-E Lab Tests Rotel-803 Receiver
Overall FM performance rated “Excellent”.
67 R-E Lab Tests Garrard MRM-101 Phono Preamp
Noise supressing unit removes objectionable clicks and pops.
TELEVISION 54 CET Test Primer
You can become a CET. Try this practice quiz. IF YOU ARE PROTOTYPING you'll need sockets
90 Jack Darr's Service Clinic like these Plus a lot of other hardware. and out
How to ruin horizontal output transistors. what'’s available and where you can get it. Turn
to page 57.
90 Service Questions
R-E’s Service Editor solves reader problems.
: . - . Radio-Electronics, Published monthly by Gernsback
EQUIPMENT 24  Tripplett 100-T Maintenance Kit Publications, Inc., 200 Park Avenue Syouth, New York,
NY 10003. Phone: 212-777-6400. Second-class postage
REPORTS 26 RCA VIP Computer paid at New York, NY and additional mailing oﬂicgs.
One-year subscription rate: U.S.A. and U.S. possessions,

28 B&K Model 2810 DMM $9.98, Canada, $12.98. Other countries, $14.98. Single
copies $1.00. & 1978 by Gernsback Publications, Inc. All

26 Redco FM-30 Frequency Counter rights reserved. Printed in U.S.A.

34 RCA SelectaVision Videocassette Recorder Subscription Service: Mail all subscription orders,
changes, correspondence and Postmaster Notices of
undelivered copies {Form 3579) to Radio-Electronics

DEPARTMENTS 136 Advertising Index 6 New & Timely Subscription Service, Box 2520, Boulder, CO 80322.
14 Advertising Sales Offices 99 New Literature A stamped self-addressed envelope must accompany all
. . submitted manuscripts and/or artwork or photographs if
14  Editorial 95 New Products their return is desired should they be rejected. We
N . disclaim any responsibility for the loss or damage of
16 Letters 137 Readers’ Service Card manuscripts and/or artwork or photographs while 31 our
107 Market Center possession or otherwise.

As a service to readers, Radio-Electronics publishes available plans or information re
Because of possible variances in the quality and condition of materials and workmanship used by readers, R

tunctioning of reader-built projects based upon or trom plans or information published in this magazine.

www.americanradiohistorv.com
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lating to newsworthy products, technigues and scientific and t ] de p
adio-Electronics disclaims any responsibility for the safe and proper

w 8/61 AVIN


www.americanradiohistory.com

& RADIO-ELECTRONICS

looking ahead

Projection TV: Projection TV's comeback as a consumer
product (the first projection sets were sold in the late
1940’s) seems to be gaining momentum, as manufacturers
of conventional direct-view television hop on the bandwa-
gon. Here's how the score stands at presstime: Advent,
which started the whole thing, has three different sizes of its
VideoBeam two-piece system and is expected to introduce
a one-piece unit, still using the same three-tube approach.
Electrohome of Canada, which makes the electronics for
the VideoBeam system, is offering the Advent two-piece
system there as well as a single-lens, single-tube conven-
tional projector using what basically is a lens system in
front of a small-screen television set. As many as 60 small
companies assembie projection systems using TV sets
made by others.

Cool at first to projection TV, existing set manufacturers
are now looking at giant-screen television as an added
market. General Electric is expected to show its first home
projection system this month. 'There’s no question we’ll be
in it,” says a Magnavox spokesman, but he states the
product probably won’t be on the market till next year.
Sony, which has had a single-tube system on the market for
several years (in fact, it started the trend to single-tube
projection), is expected to come out shortly with a one-
piece three-tube system.

Mitsubishi is already marketing a six-foot, three-tube
two-piece system which resembles the Advent. Panasonic
and Quasar, both subsidiaries of Japan’s Matsushita, have
demonstrated one-piece, three-tube systems—both using
the same projection optics but different electronics and
cabinetry—which they say will be offered later this year.
Sharp has demonstrated a projection system in Japan and
can be expected to offer one here eventually, as can Hita-
chi, which plans to be a partner with GE in the newly formed
General Television of America.

Home projection TV's major problems have been bulk
and lack of brightness. The bulk problem has been
attacked by the development of one-piece systems that
fold up when not in use. There has been no major break-
through in brightness, but manufacturers are chipping
away at the problem through the development of brighter
tubes, better lenses and more reflective screens.

CB hurt by imports: The U.S. International Trade
Commission has agreed that the American CB radio indus-
try has been injured, or is likely to be injured, by Japanese
imports, but split on how to remedy the problem. Three
commissioners proposed a stiff increase in import duties
on transceivers, while three recommended that domestic
CB makers and their employees be declared eligible for
special government aid to compensate for the inroads of
imports. This leaves the final word up to President Carter,
and his decision can be overridden by Congress.

The petition by American CB manufacturers for govern-
ment action against imports came at a time when overpro-
duction was obvious. Of course, Japanese manufacturers
were also hit hard by the slowdown in sales and they have
insisted that their competition hasn’'t contributed to the
plight of American manufacturers, which they say is due to
market conditions that have affected all CB makers.

Meanwhile, 23-channel CB’s continue to show up in the
marketplace, even though their sale was officially banned

as of January 1. The FCC is cracking down, seizing illegal
transceivers and issuing warrants.

In another development, the FCC said it returned nearly
$5,000,000 in $4 license fees erroneously paid by CB appli-
cants last year—and the fees keep rolling in. More than
30% of applicants sent money with their applications in
January and February. The FCC'’s license-fee structure was
voided by a Supreme Court decision in 1976. CB licenses —
as well as all other FCC licenses—are now free, and no
money should be sent with applications.

CPU’s in toys: Microprocessor games and other amuse-
ments are becoming divorced from the television set—in
the toy industry, anyway. The recent Toy Fair in New York
provided strong evidence that hand-held, desk-top and
projector games are substituting for video devices in toy
stores. This presumably follows the remarkable success of
Mattel’s hand-held football, baseball and auto-racing
games, which use LED’s for displays and feature musical
sound effects, and Milton Bradley's desk-top number-
matching Comp IV game.

Here are some of the new games to entice the kiddies
(and their parents) come Christmastime this year: Kenner,
which holds merchandising rights to “Star Wars" products,
is coming up with a two-player desk-top Star Wars “laser
battle,” with LED space-ship tracking system and scoring
as well as nine sound effects. It also has a remote-
controlled R2D2 robot with sound effects and flashing
lights, as well as a space target game. Milton Bradiey will
offer a missile game with sound effects and a flying saucer
color-matching game. Its affiliate Playskool has a robot
called Alphie that uses a set of plug-in program cards.
Mattel is introducing a new game called Mind Boggler, said
to be a matching challenge game similar to Comp V.

Parker Brothers will field a hand-held gadget with a 2K
byte memory, sound effects and lights, featuring six differ-
ent games including one that permits the user to compose
and store his own 48-note musical composition. Ideal has a
two-player skeet-shoot game that projects the moving
target on the wall, featuring gunshot sound effects and a
bright burst when the target is hit. Even toy organs are
becoming microprocessor-based; Concept 2000 showed
one that automatically plays 12 pre-programmed songs or
allows the user to play songs by following LED’s mounted
above the keys.

Does this mean toy makers are abandoning the television
set as a display device? Probably not—but they are waiting
for this part of the market to simmer down. Some day, said
a Parker Brothers spokesman, ‘‘you’ll probably see a video
version of Monopoly and a lot of our other board games.”
But, like other toy makers, Parker presumably has lost
interest in simple dedicated video games.

Meanwhile, RCA has stopped producing its Studio /I
programmable microprocessor video game, citing a gener-
ally disappointing market last Christmas for programma-
bles. More to the point, probably, is the fact that RCA’s was
the only programmable video game that wasn't in color.
The company said it's continuing design and development
work on future games, which would mean it's still weighing
a color version.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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ay we send you your cho:ce of 4 of these prac-

tical ime-and-money-saving books as part of
an unusual offer of a Trial Membership in Elec-
tronics Book Club?

Here are quality hardbound volumes, each
especially designed to help you increase your
know-how, earning power, and enjoyment of elec-
tronics. Whatever your interest in electronics,
you'll find Electronics Book Club offers practical,
quality books that you can put toimmediate use and
benefit.

This extraordinary offer is intended to prove to
you through your own expenence, that these very
real advantages can be yours...that it is possible to
keep up with the literature published in your areas
of interest, and to save substaniially while so doing.
As part of your Trial Membership, you need pur-
chase as few as four books during the coming 12
months. You would probably buy at least this many
anyway, without the substamial savings offered
through Club Membership.

To start your Membership on these attractive
terms, simply fill out and mail the coupon today.
You will receive the 4 books of your choice for
10-day inspection. YOU NEED SEND NO
MONEY. If you're not delighted, return the books
within 10 days and your Trial Membership will be
cancelled without cost or ebligation.

ELECTROMICS BOOK CLU3, Biuw Ridge Summit, Pa. 17214

tories lllustrated: Photo Guide to

Troubles/Cures—Vol. 2 ($10.95)

520-208p.—How to Repair Home &
Auto Air Conditioners ($8.95) -

Facts About Club Membership

@ The 4 introductory books of your choice carry publishers
retaif prices of up to $65.80. They are yours for only 99¢ each
{plus postage/handling) with your Trial Membership.

@ You will receive the Club News, describing the curment
Selection AMternates and other books, every 4 weeks (13x
times a year)

@ If you want the Selection, do nothing, it will be sent to you
automatically. If you do not wish to receive the Selection, or if
you want to order one of the many Alternates offered, you
simply give instructions on the reply form (and in the en-
velope) pravided, and return it to us by the date specified: This
date allows you at least 10 days in which to return the form. If,
because of fate mail delivery, you do not have 10 days to make
a decision and so receive an unwanted Selection, you may
retum it at Club expense.

@ To complete your Trial Membership, you need buy only four
additional monthly selections or alternates during the next 12
months. You may cancel your Membership any time after you
purchase these four books.

@ All books —including the |ntroductory Otfer —are fully re-
turnable after 10 days if you're not completely satisfied.

@ All books are offered at low Member prices, plus a small
postage and handling charge.

® Continuing Bonus If you continue after this Trial Member-
ship, you wilt earn a Dividend Certificate for every book you
purchase. Three Certificates plus payment of the nominal sum
of $1.99 will entitle you to a valuable Book Dividend of your
choice which you may choose from a list provided Members.

CIRCLE 24 ON FREE INFORMATION CARD
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472 -96p.—Working With
the Oscilloscope ($895)

% ELECTRONICS BOOK CLUB

Blue Ridge Summit, Pa. 17214

Please open my Trial Membership in ELECTRONICS BOOK
CLUB and send me the 4 books circled below. | understand
the cost of the books | have selected is only 93¢ each, plus
a small shipping charge. If not delighted, | may return the
books within 10 days and owe nothing, and have my Trial
Membership cancelled. | agree to purchase at least four
additional books during the next 12 months, after which |
may cancel my membership at any time.

101 132 472 520 678 709 752
800 811 841 856 876 893
913 950 984 985 995 1000 1010
Name Phone

Address
City
State Zip

(Valid for new Members only. Foreign and Canada 2dd 10%) RE-58
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new & timely

“Interference’” mars anniversary of
Marconi’s transatlantic message

It had been planned to mark the 75th
anniversary of Guglielmo Marconi's historic
first transatlantic communication, but an
FCC technicality managed to cross the
wires.

Back in early January, 1903, Marconi
sent the first message across the Atlantic
Ocean, transmitting it from a wireless sta-
tion located in Welifleet, MA, to a sister
station on the south shore of England. At
that time, flowery messages of greeting
and congratulations were exchanged be-
tween President Theodore Roosevelt and
King Edward VII.

This year, Wellfleet amateur radio oper-
ators thought it would be fitting for Presi-
dent Carter and Queen Elizabeth to
exchange similar greetings. President Car-
ter agreed; but the FCC ruled against it

—

comes with two different switch spacings to
accomodate different hand sizes.

To operate the keyboard, place four
fingers on four pressure switches and your
thumb on one of eight other pressure
switches. The four finger switches operate
the lower four bits of the 7-bit ASCII code
and select the group of characters (out of
16 groups) that contains the character you
want. With your thumb, you press the
appropriate switch from among the eight
thumb switches to select the desired char-
acter.

The Writehander does not need a com-
puter to operate any terminal that accepts
parallel 7-bit ASCII code signals. Connec-
tion to the terminal is via ribbon cable with

| appropriate lines for the 7-bit ASCll code, a

| since there 1s a regulation forbidding “‘per- |

sonal third-party messages'' to be sent by
amateur radio operators. If the Queen and
President Carter had been amateur oper-
ators, there would have been no problem!
So, instead of a personal message to the
Queen, President Carter released a general
statement about how Marconi's invention
had paved the way for instant communica-
tion ‘not only between heads of state, but
peopies of all nations.” The message was
transmitted in Morse code via voice trans-
mitter to amateurs around the world.

. New one-handed keyboard for

typing ASCII code

A hemispherically shaped keyboard, the
Writehander, has been designed so that
you can type ASCIi code characters with
just one hand. This format not only makes
it easy to use while telephoning or sitting in

UNUSUAL DESIGN OF ASCll-encoded key-
board permits typing alphanumeric characters
with one hand.

an easy chair, it is an invaluable tool for
those with injured or disabled hands who
cannot use a conventional keyboard. The
Writehander's shape is easy to hold, and it

1-bit fixed parity, strobe and acknowledge
signals and the power and common ground
lines. The Writehander can be powered
from a 200-mA DC supply from 5 volts,
regulated, or 7 to 25 volts unregulated. It
carries a price tag of $98.

RCA fiber-optic cables used in
optical communications

RCA's recently developed optical com-
munications system features fiber optics, a
technology that enables light waves to be
transmitted via small lightweight glass or
plastic cables. Dr. Ralph Simon of RCA
explains that communications systems us-
ing fiber optics are capable of transporting
a large amount of data, are not prone to
static interference and are tamper-proof.

Since data is transmitted at light frequen- |

cies, such a system has a great advantage
over conventional wire or radiowave trans-
mission because a single fiber-optic strand
has the transmission capacity of hundreds
of telephone wires.

The RCA communications system con-
sists of a transmitter containing a high-
speed gallium-aluminum-arsenide LED and
a receiver consisting of a silicon photo-
diode.

Designed to be used in digital-data com-
puter links, digital telecommunications and
other optically isolated data systems, the

| fiber-optics data link sells for $850, minus

the fiber-optics cable, which is available in
different lengths at additional cost.

Ben Tongue becomes a Fellow in
Radio Club of America

Ben Tongue, president of Blonder-
Tongue Laboratories, was recently
awarded a Fellowship in the Radio Club of

| America for “his outstanding contributions

in the field of TV reception products.”
Before his association with Bionder-
Tongue, Mr. Tongue was responsible for
designing and producing the first audio and

ultrasonic scanning spectrum analyzers for |

Panoramic Radio Corporation. Additional-

wWwWw.americanradiohistorv.com

ly, he holds over 30 patents, most in the
field of low-noise, wideband amplification,
and is also a director of Databit, Haup-
pauge, NY.

BEN TONGUE

Among his other credits Mr. Tongue lists
membership in IEEE; two professional hon-
or societies; the Antenna Committee of
ElA; the Association of Computing Machin-
ery, and the Audio Engineering Society.

Revised FCC/CB regulations—
questions and answers
Revised FCC regulations governing CB

| equipment standards went into effect Jan-

uary 1, 1978. These regulations were de-
vised to reduce the severity of current and
potential interference posed by CB equip-
ment, and specifically prohibit the market-
ing of any equipment not conforming to the
new noise-reduction regulations.

To guide the general public, as well as
those in the CB fraternity, the FCC has
provided some typical questions received
by the Commission, plus answers:

1. Can you still use your (previously
acquired) CB after January 1? Answer:
Yes.

2. Is it legal to sell your 23-channel CB to
anyone? Answer: No.

3. What types of CB equipment are
affected by the ban? Answer: All currently
available 23-channel CB’s; all units with
fewer than 23 channels purchased prior to
September 10, 1976; any receiver or trans-
mitter with separate CB band not approved
by the Commission; and most CB convert-
ers.

4. Are hand-held CB's (walkie-talkies)
affected by the ban? Answer: Any such unit
with a built-in mike, permanent antenna,
internal batteries and receive and transmit

continued on page |2
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Uncompromising performance.

Incredible price.
A professional 32 digit

MODEL 2000

FUNCTION —

e
POWER AC  VOLT AMP OHM

Incredible? True! Professionals and hobbyists alike are
believers in this Sabtronics 2000, the only portable/bench
DMM which offers such uncompromising performance

at the astonishingly low price of $69.95.
Uncompromising performance you'd expect only from

a specialist in digital technology such as Sabtronics:
Basic DCV accuracy of 0.1% % 1 digit; 5 functions giving
28 ranges; readings to + 1999 with 100% overrange;
overrange indication; input overload protection;
automatic polarity; and automatic zeroing.

The low price of $69.95?7 Simple: The Model 2000 is all
solid-state, incorporating a single LS| circuit and high-
quality components. You assemble it yourself, using our
clear, easy-to-follow, step-by-step assembly manual.

Kit is complete, including a high-impact case.

Now you too can have it! A professional-quality, 3%z digit
Sabtronics Model 2000 DMM kit for only $69.95. If you
don’t have one in your lab, use the coupon below to
order NOW.

BRIEF SPECIFICATIONS:

DC volts in 5 ranges: 100 pV to 1 kV - AC volts in 5 ranges:

100 uV to 1 kV - DC current in 6 ranges: 100nAto 2 A
- AC current in 6 ranges: 100 nA to 2 A - Resistance:

0.1 © to 20 MQ in 6 ranges - AC frequency response: 40
Hz to 50 kHz - Display: 0.36"" (9,1 mm) 7-segment LED
» Input impedance: 10 MQ - Size: 8 Wx 6.5 Dx 3" H
(203 x 165 x 76 mm) - Power requirement: 4 *'C"’ cells
(not included).

GUARANTEE:

Examine the 2000 DMM kit for 10 days. If not completely
satisfied, return unassembled for full refund of purchase
price. (Less shipping and handling)

Use your Master Charge or Visa.
To order by phone call: (214) 783-0994

sabtronics

INTERNATIONAL INC.
13426 Floyd Circle sDallas, Texas 75243

DMM Kit for less than $70.

RANGE
100mv 10V 1KV
10uA 'mA  100mA
IMQ O 10KQ 1002 xt0

MEX INP 241KV

Made in U.S.A.

r-----------------------1

To: Sabtronics International, inc. RE 5
13426 Floyd Circle, Dallas, TX 75243

Please send me_ Sabtronics Mcdel 2000 DMM kit(s) |
at $69.95 each............. ... ... $
Shipping and handling, $5.00 per unit* $
Texas Residents Add Sales Tax $
TOTAL enclosed $

Name

Street

City

State Zip
*USA only. Canada $6.50. All other countries, $%0.00 (surface mail)

L--------------‘---------
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L-----‘----
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Learn digital computer

NRI is the only
school to train you
at home on a real
digital computer.

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

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

This exclusive course trains you
at home on your own digital
computer! This is no begin-
ner’s “logic trainer”, but a
complete programmable digital
computer that contains a
memory and is fully automatic.
You build it yourself and use
it to define and flow-chart a
program, code your program,
store your program and data
in the memory bank. Press
the start button and the com-
puter solves your problem and

www americanradiohistorv com

displays the result instantly.

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

New NRiI Memory
Expansion Kit

The Model 832 NRI Digital Com-
puter now comes with a new Mem-
ory Expansion Kit. Installed and
checked out in 45 minutes, it dou-
bles the size of the computer’s
memory, significantly increasing the
scope and depth of your knowl-
edge of digital computers and pro-
gramming. With the large-scale IC's
you get the only home training in
machine language programming
... experience essential to trouble-
shooting digital computers.
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NRI offers you five
TV/Audio Servicing
Courses

NRI can train you at home to ser-
vice Color TV equipment and

provide profes-
sional tools and

audio systems. You can choose “Power-On”’
from 5 courses, starting with a equipment along
48-lesson basic course, up to a with NRI kits
Master Color TV/Audio Course, engineered for

complete with
designed-for-learning

training.
With the

25" diagonal solid state Master
color TV and a 4- Course,
speaker SQ™ Quadra- for
phonic Audio System. instance,
NRI gives you both TV | you build

and Audio servicing for hundreds
of dollars less than the two
courses as offered by another
home study school.

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

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

“Trademark of CBS Inc

NRI’'s Complete Communications Course
includes your own 400-channel
VHF transceiver

NRi's Complete Communications important FCC Radio-telephone
Course will train you at home for License, or you get your money
R one of the back.
@ thousands
of service
. and mainte-
nance jobs
opening in
CB; AM and
FM trans-
mission and reception; TV broad-
casting; microwave, teletype,
radar, mobile, aircraft, and marine
electronics. The complete pro-
gram includes 48 lessons, 9 spe-
cial reference texts, and 10 train-
ing kits. Included are: your own
“designed-for-fearning’” 400-
channel VHF transceiver; elec-
tronics Discovery Lab™, CMOS
digital frequency counter; and
more. You also get your all

www americanradiohistorv. com

CB Specialist Course
also available

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

You pay less for NRI training and you
get more for your money.

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

More than one million studenis have
enrolled with NRI in 62 years.

Mail the insert card and discover for your-
self why NRI is the recognized leader in
home training. Do it today and get started
on that new career. No salesman will call.

Jf card is missing write

NRI NRI SCHOOLS
1B McGraw-Hill Continuing

LY Education Center
e',‘l' 3939 Wisconsin Avenue
B30l Washington, D.C. 20016

8.61 AVIN
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ti |
new E I me ycontinued from page 6

capabilities can be sold until August 1,
1978.

5. Can you trade in a CB for other radio
gear? Answer: Yes, since the dealer is
specifically prohibited from reselling the
equipment. (It is of course up to the dealer
to accept the trade-in or not.)

6. Will it be possible to give away 23-
channel CB’s? Yes, but only to family mem-
bers, friends or charity; as door prizes; or
as store giveaways (i.e., to the first 10
people entering the store on a given day).
Prohibited are any transactions in which
the recipient receives something of value
from the giver, or any offer made to the
customer if he agrees to purchase another
item, or if he must pay to enter the store.

7. Can a 23-channel radio be sold for the
parts it contains? Answer: Yes, but the
generating components from both receiver
and transmitter must be removed.

8. Is it legal to remanufacture a 23-
channel CB radio in order to conform to the
new regulations? Yes, if the unit is rebuilt to
40-channel operation, modified to meet the
new standards, reidentified as a different
model and has received a new grant of type
acceptance from the FCC.

9. Can you seli a car, van, mobile home,
etc., that has CB equipment in it? Answer:
Yes, if the equipment has been permanent-
ly installed as an in-dash unit prior to
January 1.

10. Can any 23-channel CB radio bought
before January 1 be brought in for repair or
exchange if proved defective? Answer:
Yes. Repairs are not prohibited, and an
exchange is legal since this is not consid-
ered marketing—the dealer is still prohib-
ited from reselling the exchanged unit.

Further questions can be directed to
John Reed or Frank Rose, Research and
Standards Division, Room 7502, Federal
Communications Commission, Washing-
ton, DC 20554. Any questions concerning
particular CB models, CB converters or
receiver/transceivers with CB bands
should be sent to local FCC field offices, or
to the FCC Laboratory, P.O. Box 40, Laur-
el, MD 20810 (301) 725-1585.

The editorial staff of Radio-Electronics
wonders how the FCC plans to enforce
these new rules. Or, for that matter, what

' the penalties will be.

Solar energy used to power traffic
counter

A solar energy module, developed by

Arizona’s predominantly sunny climate)
and can store enough energy in a reserve
battery for 14 cloudy days as well as for
night operations, it is hoped that the mod-
ule may be an effective answer to the
problem of supplying low-cost energy to
the traffic counters.

SOLAR-POWERED traffic counter being tested
in Glendale, AZ. Inset shows solar silicon
array.

The solar module is composed of many
tine pyramidal shapes that intercept light
rays, producing an output of about 2 watt
per 3-inch cell. The unit’s copper connec-
tions and glass and stainless steel con-
struction are expected to give it a life
expectancy of more than 20 years.

At present, Motorola solar energy mod-
ules are being used in remote communica-
tions links where conventional power
sources are expensive and difficuit of ac-
cess.

Sears, Roebuck enters pay-TV
market

Sears, Roebuck & Co., the national de-
partment store chain, has recently entered
the pay-TV market by installing and mar-
keting National Subscription Television in
Los Angeles and environs. Subscribers to
NST in LA presently number about 20,000,
and it is surmised that the growing demand

powered satellite, Cosmos 954, fell to earth
over northeastern Canada and disinte-
grated. Since then, massive efforts were
made to recover the dangerously radioac-
tive satellite fragments. Among the meth-
ods used in the recovery operations is an
RCA-developed photomultiptier tube, a
light-sensitive device contained in nuclear
detection instruments.

The photomultiplier tube is capable of
detecting minuscule amounts of light,
which are then converted to an electrical
signal that can be measured electronically.
Dr. Ralph E. Simon, division vice president,
RCA Electro-Optics and Devices, explains
how the tube works in a detection device:

“The tubes are encapsulated in an alumi-
num cylinder behind a scintillation crystal.
When in the vicinity of a nuclear radiation
source, blue flashes of light are picked up
on the faces of several photomultiplier
tubes . . . These signals are relayed to an
electronic sorting bin that separates light
sources by their signals . . . which are

GLASS SURFACES OF PHOTOMULTIPLIER
TUBES being treated at RCA Electro-Optics
and Devices plant in Lancaster, PA. When
installed in nuclear detection instruments,

tubes can “see’ nuclear radiation as blue

flashes of light.

read out as TV-like pictures by means of an
oscilloscope.” The strength of the nuclear
source is then interpreted by reading the
curves on the scope. Dr. Simon adds that

%) Motorola Laboratories, was installed re- | for pay-TV may have prompted the Sears

Q cently to power a six-lane traffic counter in | move as well as the possibility that NST | when used in nuclear detection devices,
S Glendale, AZ. Although conventionally pro- | may not be able to keep up with the | these photomultiplier tubes are more sen-
E duced power for such counters is usually | demand. Sears is the first department | sitive than Geiger counters. The tubes have
&) not expensive, it is often unavailable at | store chain to enter the pay-TV market. been widely used in different areas; for
o counter sites, according to an Arizona De- example, in determining the radioactivity of
L partment of Transportation spokesman. | RCA photomultiplier tube aids in the moon's surface; in monitoring nuclear
o Since the solar-cell array is capable of a | tracing satellite remains test results; and in cancer diagnosis and
2 more than 8-watt power output (due to On January 24, 1978, the Soviet atomic- | research.

o
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Yours to examine FREE for 15 days.

25 FACT-FILLED CHAPTERS
ARRANGED IN “EASY-TO-FIND”
QUESTION AND ANSWER FORM

« Basic Principies of Sound

« Acoustics, Studio techniques, and
Equipment

« Constant-Speed Devices, Motors, and
Generators

« Microphones

* Attenuators

¢ Equalizers

* Wave Fters

 Transtormers and Coils

* Sound fdixers _

« VU and Volume Indicator Meters’

* Vacuum Tubes. Transistcrs, and Diodes

* Aucio Amplifiers

» Disc Recording

» Cutting Heads

» Recording and Reproducing Styli

* Pickups

« Magnetic Recording

« Optical Film Recording

« Motion Picture Projection Equipment

» Loudsp=akers, Enclosures, Headphones,
and Hearing Aids

* Power Supplies

« Test Equipment

« Audio-Frequency Measurements

« Installation Techniques

« General Information, Charts and Tables

237R1

Be our guest. Examine the AUDIO
CYCLOPEDIA free for 15 days. You'll find
out why it is considered the most compre-
hensive and authoritative book ever written
on the subject. And you'll get a FREE $3.50
bonus book to keep no matter what!

The AUDIO CYCLOPEDIA is literally a one-
book audio library. It has long been con-
sidered “the bible" by amateur stereo buffs
as well as professional technicians. That's
why you'll find it in constant use not only in
home workshops and at stereo centers, but
also in recording studios, broadcast booths
and concert halls.

This giant reference book is over 3" thick,

and packed with 1,757 illustrated pages. It
features 3,645 questions and answers and
a 50 page "instant-find" index for subject
identification. It is truly the big one in audic
electronics and it puts all the information
you'll ever need right at your fingertips,
chapter by chapter.

Send for the AUDIO CYCLOPEDIA tnday.

If you don't agree that it's the most impor-
tant piece of audio equipment you own,
just return it within 15 days. You won't owe
a cent. And no matter what you decide,
you'll get a free $3.50 copy of The ABC’ of
Tape Recording to keep just tor mailing

the coupon.

FREE-BOOK
FREE-TRIAL COUPON

===

]

]

]

] Save postage & handling costs. Full
1 payment enclosed (plus tax where
: applicable). 15-day return privilege
] still applies.

]

]

]

WwWWwWWw.americanradiohistorv.com

4300 W. 62nd Street
Indianapolis, Indiana 46206
® A Division of Howard W. Sams & Co., Inc.

Yes, please rush me the AUDIO CYCLOPEDIA
(#21455) for my free trial. | understanc if nct
completely satisfied, | may return it within 15 days,
and owe nothing. Otherwise, it's mine tc ke=p for
only $39.95 plus postage and handiing and locad
taxes (where applicable).

And, whatever | decide, a copy of “The ABC’s of
Tape Recording” (valued at $3.50) is mins free!

Name

Address
City
State Zip

Mail to Audel
EC41
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editorial

I’s A Great
Little Library

If you've ever been stuck for service data on an old TV or radio
that you are trying to revitalize. If you need data on any
electronic part or test instrument and you can’t seem to locate
the information you need; try the ISCET/TECH. That's the
Technical Electronic Clearing House, the technical library of the
International Society of Certified Electronics Technicians.

What’s in the library? Any and almost all electronics manuals,
diagrams and magazines . . . antique radios, test equipment,
antique tubes. If you haven’t been able to find it elsewhere,
Henry V. Golden, CET, the official librarian can probably locate it
for you.

The library is a two-way street. If you’ve got old service literature
and materials, don’t throw them out . . . ship them to the
Library instead. Henry Golden has no budget to pay for anything,
but he can supply you with a tax-deductible receipt for the
material and freight. It’s a great way to dispose of materials that
are outdated for your shop but still of value to other technicians.

The services of the library are available to members at no cost
and to non-members at a very nominal cost. Membership is $25
per year, and entitles you to unlimited free use of the library’s
facilities. The only additional expense would be shipping or
duplication costs.

If you have materials to send to the library, ship them prepaid to,
ISCET Technical Clearing House, Henry V. Golden, CET,
Librarian, 8015 Paseo, Kansas City, MO 64131. You'll be doing
every technician in the world a service.

if you want information on becoming a member of the library,
write Henry today. Membership in the Library is a great
investment.

Pk

LARRY STECKLER
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Radio-Electronics .
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Understanding Digital Electronics
New teach-yourself courses

Design of Digital Systems is written for the engineer seeking to learn
more about digital electronics. Its six volumes — each 11-1/2" x
8-1/4" are packed with information, diagrams and questions de-
signed to lead you step-by-step through number systems and Boolean
algebra to memories, counters and simple arithmetic circuits, and
finally to a complete understanding of the design and operation of cal-
culators and computers.

The contents of Design of Digital Systems include:

Book 1 Octal, hexadecimal and binary number systems; conversion
between number systems; representation of negative numbers; com-
plementary systems; binary multiplication and division.

Book 2 OR and AND functions; logic gates; NOT, exclusive-OR,
NAND, NOR and exclusive-NOR functions; multiple input gates; truth
tables; De Morgans Laws, canonical forms; logic conventions; Kar-
naugh mapping; three-state and wired logic.

Book 3 Half adders and full adders; subtractors; serial and parallel
adders: processors and arithmetic logic units (ALUs); multiplication
and division systems.

Book 4 Flip flops; shift registers; asynchronous and synchronous
counters; ring, Johnson and exclusive-OR feedback counters; ran-
dom access memories {RAMs) and read only memories (ROMs).
Book 5 Structure of calculators; keyboard encoding; decoding display
data; register systems; control unit; program ROM, address
decoding; instruction sets; instruction decoding; control program
structure.

Book 6 Central processing unit (CPU); memory organization; char-
acter representation; program storage; address modes; input / out-
put systems; program interrupts; interrupt priorities; programming;
assemblers; computers: executive programs; operating systems and
time sharing.

Digital Computer Logic and Electronics is designed for the beginner.
No mathematical knowledge other than simple arithmetic is assumed,
though the student should have an aptitude for logical thought. It con-
sists of four volumes — each 11-1 /2" x8-1 /4" — and serves as an
introduction to the subject of digital electronics. Everyone can learn
from it — designer, executive, scientist, student, engineer.

Contentsinclude: Binary, octal and decimal number systems; con-
version between number systems; AND, OR, NOR and NAND gates
and inverters; Boolean algebra and truth tables; De Morgans Laws;
design of logic circuits using NOR gates; R-S and J-K flip flops; binary
counters, shift registers and half adders.

In the years ahead the products of digital electronics technology will
play an important part in your life, Calculators and digital watches are
already commonplace. Tomorrow a digital display could show your
automobile speed and gas consumption; you could be calling people
by entering their name into a telephone which would automatically
look up their number and dial it for you.

These courses were written by experts in electronics and learning
systems so that you could teach yourself the theory and appiication of
digital logic. Learning by self-instruction has the advantages of being
faster and more thorough than classroom learning. You work at your
own pace and must respond by answering questions on each new
piece of information before proceeding.

After completing these courses you will have broadened your
career prospects and increased your fundamental understanding of
the rapidly changing technological world around you.

51 988
31 488
32990

a saving of over: 3500

The six volumes of Design of
Digital Systems cost only:

And the four volumes of
Digital Computer Logic and
Electronics cost only:

But if you buy both courses,
the total cost is only:

SEVEN-DAY MONEY-BACK GUARANTEE: If you are not satisfied
with your Cambridge course, return it within 7 days for a full refund.

To order your books, complete the order form below and send it to-
gether with your check or money order to GFN Industries, Inc., 6 Com-
mercial Street, Hicksville, N.Y. 11801.

| To: GFN INDUSTRIES, INC.

6 COMMERCIAL STREET, HICKSVILLE, NY 11801

Please send me:

___Sets of Design of Digital Systems $19.88

___ Sets of Digital Computer Logic & Electronics $14.88

___ Sets of both courses $29.90
Sales tax (N.Y. residents)
Shipping and handling $2.50 per set

Enclosed is check/mo (payable to GFN Industries, Inc.)

Total $

www.americanradiohistorv.com
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letters

2650 KEYBOARD

This letter is in reference to the Radio
Shack keyboard (No. 277-177) and to Mike
Herbach’s letter in the February 1978 is-
sue.

It is quite easy to make the conversion
from a “7E” code to a "1B” code as
needed for the 2650, provided that you
don’t mind unsoldering the board from the
keyboard. The information on how to do
this is available from Jerry Heep, Project
Engineer, Tandy Systems Design, 1800
One Tandy Center, Fort Worth, TX 76102.

| have already modified my board and it
works perfectly.

KEITH LITTLE
The Computer People
Webster Groves, MO

EMERGENCY CB RADIO PATROL

Some of your readers might be in-
terested to know that we have formed an
Emergency Citizens Band Radio Patrol
(E.C.B.R.P.). The aims of the patrol are to
maintain @ community of alert citizens to
watch out for and report on crime, vandal-

- Another re;soi\ to

ism, accidents, hazardous drivers and dan-
gerous road conditions, etc., and to render
assistance whenever necessary to fire, po-
lice and civil defense departments and to
local and federal agencies in case of emer-
gency.

We also encourage, recognize and pay
tribute to those members who perform
outstanding public service by giving them
awards for their efforts.

The $5.00 membership fee entities you to
a membership card, personal E.C.B.R.P.
unit number, CB slang dictionary, copy of
emergency procedures and official 10-
code. For more information, send stamped,
self-addressed envelope to E.C.B.R.P.,
Main P.O. Box 240, Yonkers, NY 10703.

B. MANDEL
Yonkers, NY

SOLDERING/DESOLDERING
TRICKS
The article entitled “Tricks of Soldering/
Desoldering’’ (January 1978 issue) contains
a couple of errors of omission.
Table | lists manufacturers of soldering

equipment, but fails to include American
Beauty, a company that has manufactured
soldering equipment and accessories for
many years. Their products include irons
from 20 watts to 550 watts, temperature-
controlled irons and replacement tips.
Although various brands of fluxed braids
for desoldering are listed in Tabie I, no
mention is made in the article of their appli-
cations. The author writes that a DIP device
can be removed with a special flat block tip
but that this leaves old solder in the board.
Why not use fluxed braid and a regular
soldering iron to free the DIP, since the
braid soaks up the solder and at the same
time removes the old solder from the PC
board pads.
MARVIN SMITH
Harbor City, CA

| read the article in the January 1978 issue
on *“Tricks of Soldering/Desoldering,” and
found it very interesting.

| have built many Heathkits, and | work
for Quasar, where | do occasional repair
work on production equipment.

join RCA's QT Parts 'Program !

You get four free information packages every year.

RCA’s QT-150 Parts Program is better than ever!

wWwWw.americanradiohistorv.com

Registered dealers receive four free

information mailings per year through RCA's

Direct information Service program.
Quarterly mailings include:

® Complete Dealer Price Book — RCA Consumer
Parts ® Latest Price Supplement ® RCA
Drawing Number to Stock Number Cross

Reference ® Color TV Module Cross

Reference ® B&W TV Module Cross Reference

® Dealer QT Inventory Control Form;
and many other useful publications.

To join, contact your RCA Distributor

and register as a QT Dealer. You will receive
your package of 150 of the most-needed,
fastest-moving parts to repair older TV sets.
You will also receive your first quarterly
information package. Every information

mailing will include the latest price
publication, plus additional infor-
mation about RCA Parts required in
your servicing business.

Don’t forget, your QT Parts inventory

program has automated annual drop-ship
updating for your convenience. A special

QT Parts Rack is also available
to save time and space.

Call your RCA Distributor or write to

RCA Distributor and Special Products Division,

Deptford, N.J. 08096.

RGA QT Parts
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The heat dissipation from a soldering
iron tip is proportional to surface contact.
When soldering or desoldering, touch a
little solder to the iron tip first. This gives
the iron tip a liquid surface that adheres to
the surface of the terminal, increasing heat
conduction by increasing surface contact.
When the terminal is heated fast, less heat
is conducted into the component.

JAMES R. GRANDSTAFF
Oak Park, IL

HAS TV IMPROVED?

In “Looking Ahead”, December, 1974,
page 4, you mentioned that AT&T promised
to improve the audio quality of network TV
broadcasting finks in two years. However,
three years have passed and | see little
improvement. Although both TV sets in my
home have been modified to reproduce
sound through large, wide-range speaker
systems, | still hear littie sound outside the
range of 100 Hz-5 kHz on any network TV
show. Sometimes one of our local indepen-
dent stations comes across with wide-
range sound and the resuits are at times
breathtaking. On the other hand, the or-
chestra on the NBC Tonight Show sounds
so thin and miserable they might as well
settle for a small combo.

Second, in “New and Timely’’ (January
1978 issue, page 12) it was mentioned that
a NESDA Service Conference predicted a
“throw-away” TV set, and also said,
“Equipment will last for about five years
before obsolescence.” | am appalled by
these statements, because with the shift
from tubes to solid-state, along with the
improved dielectric and encapsulating ma-
terials in use today, modern electronic
equipment should last 20 or more years
with proper care. | have seen 10- and 15-
year-old transistorized equipment still in
use and working as well as it did when it
was installed.

Additionally, | was intrigued by Mr. Kubi-
lus’ letter (*'Letters’, January 1978 issue,
page 16) regarding the superior servicea-
bility of European radio and TV sets. |
suspect one reason for this is that Euro-
peans value their possessions more dearly
and therefore expect them to last much
longer and be more conducive to repair.
American products are often made as
cheaply and expediently as possible and
are thrown away after only a few years’
use.

MICHAEL KILEY
Palos Heights, IL

CLEANER DISSOLVES
POLYSTYRENE

| feel that a few words of common sense
are in order concerning GC’s Liqui-Cleen
silicone contact cleaner featured in the
Equipment Report in the February 1978
issue.

Having worked in electronics parts sales
in Honolulu, let me say that GC chemicals
are popular with the military, industry, tech-
nicians and myself.

The article identifies the cleaner as 1,1,1,
trichioroethane, which i have used in its
pure state. | can tell you right now is defi-
nitely will dissolve polystyrene-type foam
and plastics into solution (a particular need
of mine), so it isn’t entirely harmless to all
plastics. Even in GC's popular Spray-

continued on page 22

| LEADER | LTC-906 TRANSISTOR

CHECKER

=S e

PRECISION
SEMICONDUCTOR TESTING

AUTOMATICALLY .. wrc-906 ., bzt

SPECIAL INTRODUCTOEY OFFER

Lights Up. Sounds Off. Measures. ldentifies. Displays.
NORMAL PRICE $158.95
® A multipurpose. portable, transistor checker ® Automatically identifies Germamium o Sihcon Dius $144.%
aulomatically peler for Jaboratory, shop and schooi emitter base and collector T
SPECIAL PRICE
gShecksiansistors FELsTdiodesTecodiogpzg Slnigy ® LED display ius audibie tone indicates detective or CIAL

good performance -
® Automatically tests a broad range of parameters with OFFER EXPIRES AUG. 31, 1876

simgle, program on-ofl swilches — na CoNfuSIng # Absolute meter readoul of DC parameters =
buttons or lead changes m I‘1 ﬁ

Automatic Mode Automatic Mode conta D C. Parameter Mode
Teal Vottage T2V, 10% duty Cycle Elsctroge Diodes: cathode and 8noce “good Leakage Currenl Metor dmplay Full scaie renge
Idenliication 1 ght aviomaically iluminates UJT s: (outot circut) 100mA. 1000MA lor sversa dowe
Tont Current 4 5mA 0 LOW d Otner Devices ood ight Huminates for besa current sna Icbo/icec of transisic»
B0mA mas i HIGH dive (shor matanal type. base gate light Gan Welar ispiay o1 WFE ange. X1, 110,
torm) lumina(es for emitter electrodes {out of cheun X100 tor 8 max of 10000
SCH's; testing simiar to transistors — Ve WP Vg 0-3 tull scale, £6% Test currer.
Scanning Aisto ©150c per lest complete scan in 1 NPN. PNP types flash’good” hght 2mA
second. lceo N0 Leak ©-100, 0- 1000, and & 10.000u A i}
scole in 3ranges, =6%. Tast voitge
Dreplay LED macalony Dioce Good" hghl flashes rapidly. audibie =5V max
Auchble tone (may b silenced) Good/Bad Tesis  fone. g Base current 144
{in‘oul of ercud)  Bad diode indicated by bad Ight Collector current 30r A maximum
Automatc Check  Good/Baa Device polanty Lead nd lack of sound Tosi voltage 1 $Y max
tinsout of indication of transistor, FET, diode
cucut) Sndotheysomcanduciosjceyices Transstor Absolute for base of gala pleciiooes Power Supply intaral’ 9 Voi flat lranagtor batinry

1dentitication by LED daplay

Elactrode coliector eiectrodes of most Dipotat o
ARG Good ndicalsd by “3ood” LE and \genidication anaitort o ain wecroden tor g;::r:\x‘:’:&;uvulnoc eunoly.
Gooa/Bag Tests  audible lone Good™ ight atso *
foulol cicut]  nokales device polarily, NPN, PNP
N-Channel
Bad- maicaled by red LED, no auditle Siza 8 Weight AYe"W 1 67H £ 2%"C. Approx 110

soun

zewrzzze THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE
800-223-0474 ADVA
54 Wes! 45 Street, New York, N.Y, 10036 cTRm"c
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Nostalgic, Whisper-

NQW Quiet Cooling

Our Casablanca® Fan Kit adds just the right touch
to home, porch, or patio - cuts cooling costs too! It
operates for pennies a day, is finished in baked
bronze enamel, and features 52-inch simulated wood
grain blades. For more charm add the optional
Globe Lamp. Accessory Swag Chain Mounting Kit

Optional
Deluxe

Timing Light
with distributor
advance meter!

A professional
Ignition Analyzer
for the Hobbyist

Designed for the auto hobbyist yet perfect for the profes-
sional, the Heath CO-2600 Kit provides the features you
want in a quality ignition analyzer! A big 12” CRT displays
rock steady parade and super-impose patterns, it’s switch
selectable for 4, 6, or 8 cylinder use, has a dual range
voltmeter, and features individual cylinder selection for

also available. Only $99.95.
The fantastic —
“Cointrack”

R QW Metal Locator

Designed with the “coin-shooter” __
in mind, this kit features dis- -
crimination so incredibly
good you’ll be finding “trea-
sure’” in areas where high
“junk” content makes op-
eration with other locators

all but impossible! Fea-
tures a search coil opti-
mized for coin shooting,
pushbutton tuning for max-
imum sensitiviy—effortlessly.
Search head is waterproof
s0 you'll never be out of the
action! Runs on 6 AA cells
(not supplied) or from an op-
tional accessory rechargeable
battery pack. Only $149.95.

carburetor balancing and cylinder analysis. Includes
adaptor for GM HEI systems and works with standard,
transistorized or C-D ignition systems.

Analyzer, only $399.95. Timing Light, only $47.95.

Unique! The Dieter’s
Ultimate Weapon

Easily 4 to 5 times more
accurate than conven-
tional scales, the
GD-1186 Kit boasts
precision electronics,
displays your weight to
the tenths of a pound, has
300 Ib. capacity, and runs on
batteries so it's totally safe to
use —even after you shower!
Only $99.95.

Exciting! A Timely Starter Kit —
for You.

Handsome
Wood Grain
[ Cabinet

Super accuracy in a highly reliable timepiece. The
GC-1107 displays time in a 12 or 24 hour format
and even has a snooze control for the sleepy-head!
Only $27.95.

RADIO-ELECTRONICS

b
-]

YOII’ Kcy TO TOI‘IO"OW! Heath self-instruction courses

provide frame and foundation
for your future in electronics.
Learn everything from the
principles of DC and AC elec-
tronics to microprocessor
interfacing and programming.
} The texts provided use proven
“programmed’’ instruction
methods along with audio rec-

ords (or optional cassettes) to
reinforce text material.
Component parts are in-
cluded with each course
for “hands-on” experience
using optional electronic
trainers. These Heath
courses let you learn elec-
tronics at your own pace and
at lowest cost!

CIRCLE 100 ON FREE INFORMATION CARD
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Assembled

LA36 DEC
Writer 11

H9 Video
Terminal

H8 Computer

H11 Computer

Complete “Total Concept” Personal Computer Sywstems and
Systems Software: Economy, power and service backup from

a single source!

Heathkit Computers and System Soft-
ware are designed for complete con-
tinuity from top to bottom. The 8080A
based H8 computer is a good example.
It features a front panel ROM monitor
program readout, 8-bit operation, a
heavy duty power supply and a host of
other user benefits. Like all Heathkit
Computers, it's easily expanded. In-
cludes BASIC, assembler, editor and
debug software for only $375.

Our most sophisticated computer, the
H11, utilizes the famous DEC LSI-11
CPU for 16-bit operation. Has a 4096 x
16 read/write MOS semiconductor
memory and 38 high speed data, ad-
dress, control and synchronization
lines. Executes and includes the pow-
erful 400+ PDP-11/40 instruction set.
It also inciludes a complete software
package for only $1295.

FREE!

Hea(hk“
7 fgﬂ

Products Corporation) listed J

Mail Coupon Today

or bringitin person to any of the
50 Heathkit Electronic Centers
(Units of Schlumberger

at right, where Heathkit
products are displayed,
sold, and serviced. (Retail
prices on some products may
be slightly higher.) Prices
quoted above are mail order
net F.0.B. Benton Harbor,
Michigan. Prices and
specifications subject
to change without notice.
Heath Company, Dept. 020-410
Benton Harbor, Mi. 49022

Heathkit Peripheral Devices follow the
same total concept philosophy. Our H9
12” CRT ASCII Video Terminal has all
standard serial interfaces, auto scroll-
ing, erase mode, long and short form
and plot mode displays and ASCII 67-
key keyboard for just $530. If you need
hard copy, the LA36 DEC Writer Il is
perfect. Fully compatible with the H8
and H11, this incredible terminal has a
7 x 7 dot matrix print head, selectable
10, 15 and 30 CPS print speeds, half or
full duplex operation and much more
for a low $1495. Our low cost mass
storage peripheral is the H10 Paper
Tape Reader/Punch. Precise ratchet/
solenoid drive, 50 CPS max read rate,
10 CPS max punch rate and the fea-
tures of similar units that cost far more
than $350.

wew gRCTOR0 KT

i Name

H10 Paper Tape
Reader/Punch

HEATH

Schlumberger

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

2
v

il
ol

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

Send the coupon or visit the
Heathkit Electronic Center
nearest you today!

Units of Schlumberger

Products Corporation. Retail
prices on some products SISO
may be slightly higher.

ARIZONA — Phoenix, 2727 W. Indian School Rd.
(602) 279-6247.

CALIFORNIA — Anaheim, 330 E. Ball Rd. (714) 776-9420;
El Cerrito, 6000 Potrero Ave. (415) 236-8870: Los Angeles,
2309 S. Fiower St. (213) 749-0261; Pomona, 1555 Orange
Grove Ave. N. (714) 623-3543; Redwood City, 2001
Middlefield Rd. (415} 365-8155; Sacramento, 1860 Fulton
Ave. {916) 486-1575; San Diego (La Mesa), 8363 Center
Dr. (714) 461-0110; San Jose (Campbell), 2350 S. Bascom
Ave. (408) 377-8920; Woodland Hills, 22504 Ventura Bivd.
(213) 883-0531.

COLORADO — Denver, 5940 W. 38th Ave. (303) 422-3408.

CONNECTICUT — Hartford (Avon), 395 W. Main St.
(Rte. 44) (203) 678-0323.

FLORIOA — Miami (Hialean), 4705 W. 16th Ave.
(305) 823.2280; Tampa, 4019 West Hillsborough Ave.
(813) 386-2541.

GEORGIA — Alfanta, 5285 Roswell Rd. (404) 252-4341.

ILLINOIS — Chicago, 3462-66 W. Devon Ave. (312) 583-3920;
Chicago (Downera Grove), 224 Ogden Ave. (312) 852-1304.

INOIANA — Indianapolis, 2112 E. 62nd St. (317) 257-4321.

KANSAS — Kansas Clty (Mission), 5960 Lamar Ave.
(913) 362-4486.

KENTUCKY — Louisviie, 12401 Shelbyville Rd.
(50) 245-7811.

LOUISIANA — New Orieans (Kenner), 1900 Veterans
Memorlal Hwy. (504) 722-6321.

MARYLANO — Baitimore, 1713 E. Joppa Rd. (301)
£661-4446; Rockville, 5542 Nicholson Lane (301) 881-5420.

MASSACHUSETTS — Boston (Peabody), 242 Andover St.
(617) 531-9330; Boston (Wellesley), 165 Worcester Ave.
(Rte. 9 just west of Rt. 128) (617) 237-1510.

MICHIGAN — Detroit, 18645 W. Eight Mile Rd. (313)
535-6480; E. Detroit, 18149 E. Eight Mile Rd. (313) 772-0416

MINNESOTA — Minneapolis {(Hopkins), 101 Shady Oak Rd.
(612) 938-6371.

MISSOURI — St. Louls (Bridgeton), 3794 McKelvey Rd.
(314) 291-1850.

NEBRASKA — Omaha, 9207 Maple St. (402) 391-2071.

NEW JERSEY — Fair Lawn, 35-07 Broadway (Rte. 4)
(201) 791-6935; Ocean, 1013 Sfate Hwy. 35 (201) 775-1231.

NEW YORK — Buftalo {Amherst), 3476 Sheridan Dr.

(716) 835-3090; Jericho, Long Island, 15 Jericho Turnpike
(516) 334-8181; Rochester, 937 Jefferson Rd. (716) 244-5470;
White Plains (North White Plains), 7 Reservolr Rd.

(914) 761-7690.

OHIO — Cincinnati (Woodlawn), 10133 Springfield Pike
(513) 771-8850; Cieveland, 5444 Pearl Rd. (216) 886-2590;
Cotumbus, 2500 Morse Rd. (614) 475-7200: Toledo,

48 S. Byrne Rd. (419) 537-1887.

PENNSYLVANIA — Phil iphia, 6318 R It Blvd.
(215) 288-0180; Frazer (Chester Co.), 630 Lancaster Pike
(Rt. 30) (215) 647-5555; Pittsburgh, 3482 Wm. Penn Hwy.
(412) 824-3564.

RHODE ISLAND — Providence (Warwick), 558 Greenwich
Ave. (401) 738-5150.

TEXAS — Dallas, 2715 Ross Ave. (214) 826-4053;
Houston, 3705 Westheimer (713) 623-2090.

VIRGINIA — Alexandrle, 6201 Richmond Hwy. (703)
765-5515; Norfolk {Virginia Beach), 1055 Independence
Blvd. (804) 480-0997.

WASHINGTON — Seattie, 2221 Third Ave. (206) 682-2172.
WISCONSIN — Milwaukee, 5215 W. Fond du Lac

(414) 873-8250.

Heath Company, Dept. 020-410
Benton Harbor, Mi. 49022

- \ Address

State

City.
\
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LETTERS
continued from page 17

Kileen, 1,1,1 trichloroethane is found in
weaker solution, yet GC cautions that it
shouldn't be used on polystyrenes, e.g.,
Cheap switches, some plastic cases and,
especially, clear plastic dial covers for
transistor radios. For truly component-
safe, clean-and-be-gone work, | use GC’s
audio/video tape head cleaner spray on my
bench.

GARY S. VIVEIROS

Honolulu, HI

AMERICAN VS. EUROPEAN TV’s
Having just spent three years in West

Berlin, | can say Edward M. Kubilus’ seven
points on European TV's are quite accurate
(see “Letters,” January, 1978).

However, | would like to continue the
discussion a bit further. For those of you
who have had the opportunity to view
German color television, did you ever stop
and make an objective comparison be-
tween a ‘“typical” color TV presentation in
Germany and one in the U.S.? If you did,
I’m sure you noticed quite a difference. The
colors all seemed brighter. The picture had
better contrast and focus and was, overall,
just sharper.

After a little research, you found that the
German overall signal bandwidth is 5.5
MHz as opposed to our 4.5 MHz band-
width. They have 625 lines per frame, we

Only The
ORIGINAL
Gives You All Three

1—The name that distinguishes the

GENUINE from the others.

2—Smooth working, machined, under-
cut mating parts. Powerful non-slip
leverage. A patented CHANNELLOCK

advantage.

3—Reinforcing flange practically elimi-

nates stress breakage. Another

patented CHANNELLOCK advantage.
No other plier does so many jobs so well
as a genuine CHANNELLOCK tongue'n-
groover. Be sure you get the real thing.
Look for the trademark on fhe handle.

Sizes from midget 42" to giant 16"’

CHANNELLOCK, INC. e Meadville. Pa. 16335

ICHAN yg| LOCK]

The ORIGINAL Tongue-'N-Groover

" MEET

T s=m> THE

FAMILY

s

Send For Our Free Catalog

CIRCLE 25 ON FREE INFORMATION CARD

have 525 lines per frame. One might ask,
what does this do for me? Compare the
pictures again and the answer becomes
immediately obvious.

And the differences did not stop with the
picture. Did you look at the TV’s physical
appearance? What happened to all the
external color controls? Didn’t find any, did
you? The Germans use a color TV trans-
mission system called PAL. Through this
system, the TV station controls the coior on
each and every TV set. This is done by
transmitting a color control signal in addi-
tion to the normal video and sound infor-
mation. And it works!

I guess the point to this discussion is to
make the American public aware of the way
things really are. | wholeheartedly agree
with the editorial response to Mr. Kubilus’
letter. | believe the TV industry is taking the
American consumer for a long and profit-
able ride, and Mr. American Consumer
doesn’t know or doesn’t care!

GERALD W. GLAVE
San Jose, CA

MAGNETIC SEMICONDUCTOR

If we ever find a “‘magnetic semiconduc-
tor’’ such as the one suggested by Andrew
Fraser in his October 1977 letter, we can
replace his iron block with an inductor and
use another screen and magnet on the
opposite side. By alternately screening
magnets of opposite polarity from a cen-
tered coil we then have a solid-state AC
generator.
SCOTT C. COBAIN
Woodbridge, VA

CHANGE IN FORMULA
With respect to the article, *“10-Function
Digital Clock,"” by Jeffrey G. Mazur in the
August 1977 issue, | would like to suggest a
small change in the formula for calculating
R_ in the relay circuit of Fig. 4.
In this circuit, R, in series with the relay is
calculated in the following manner:
12
R, =

IRELAY

~ Raetay

This value of R, gives just enough current in
the circuit for which the relay is designed.
Hence, the relay is used without any safety
margin—to cover the variations in relay
performance due to handling and usage as
well as variaticas of circuit current due to
voltage and resistance variations (both re-
lay and external resistances). Therefore,
the working of the relay is unreliable.

Normally, in relay circuits, circuit current
is taken as one and a half to two times the
operating or pickup current of the relay,
providing adequate safety margin between
the pickup and circuit currents. In view of
this, | have altered the formula for calcu-
lating R, as

R = 12

1510 2 X lggiar ReeLay
This reduces the value of R_, making the
working of the relay in the circuit reliable. If
the value of R, turns out to be very small or
negative, then it is not required in the
circuit. In such a case, a relay having a
pickup current of approximately one-half of
the circuit current must be selected.

R. GOPALA RAO
Bangalore, India R-E
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The magazine that brings
the computer home.

Yo1 want to learn all you can ajout perscnal
computing. Interface Age t=lis it all. In simple, easy
tounderstand language.

Each issue of Interface Ace revolves around the
latest ir formation in: the world of m_crocompt ting.
Articles, letters, nev: products, opinicns, huner, experi-
ments énd new programs t> help ycu choose ard
understand your computler and useit to full cepacity.

Did you know your parsonal computer can—

* Help vou start a business at home providing services
to others.

¢ Increase your child s educational dpporturity.

¢ Analyze real estate, stoc< market and other
invesiments.

* Show you how to save mdoney by ~omputing and
simpldying income tax & decucticn records.

e Inventory your hcusehold it2ms, store shcpping lists
and establish a recipe bank t> plan daily meals.

 Control your small busin=ss with accountiay and
inventory control systers.

Copyright 1378 INTERFACE AGE I-c. All F.ghts Reserved.
I ‘—

Te-hnology has brae_ght the computer to
your worlc. Interface Age b~ngs it hom=.

Order your suscription to Imteriace Age NDOW with
this convenient coapon. Seve S7 over rewsstand price.
12 Monthly Issues: SM U.S,; $16 Canada/Mexico; 324 Interna-
tional. 24 Issues: 524 U.S.; $28 Canada/Mex:co. 36 Issues:
$36 U.S.; $42 Canada’Mexico.

Name
Address

City State Zip
O Visa Card Master “harge

Acct. No. Exp. Date

Signature

Check or monev orider (U.S. Funds drawn ¢n U.S Eark)
Make checks payable to: INTERFA'E 4GE MAGAZINE
P.O. Box 1234 Dept.EES Cerr tos, CA. 3( 701

[J Please send information or issues avalable bcck to 1975.
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equipment report

Triplett Model 100-T
Maintenance Kit v

>

CIRCLE 103 ON FREE INFORMATION CARD

TRIPLETT'S MODEL 310 “SHIRT-POCKET" VOM
has been around for a long time. 've had one
for many years that’s still going strong. They
even made a FETVM version, and now they

have released the model 100-T maintenance
kit that includes the model 390 VOM, a ther-
mistor probe, the model 10 clamp-on AC
Current Adapter, the mode! 101 Line Separa-
tor, the model 311 extension cord set, batteries
and instructions. The model 100-T is manufac-
tured by the Triplett Corp., Bluffton, OH
45817 and sells for $120.

The model 390 YOM has all the ranges of
the model 310: DC voltages on a 0-3-volt scale
up to 1200 volts, at 20,000 ohms-per-volt, AC
voltages on the same scales at 5000 ohms-per-
volt, DC current up to 600 mA and four
ohmmeter ranges. Two temperature ranges,
one from — 50 to +150° F and the other from
+ 50 to +300° F, are included.

The model 100-T contains a small ther-
mistor probe with an aluminum shield to
protect the thermistor. This shield can be
removed for readings requiring surface con-
tact; for example, to read the case temperature
of power transistors, the temperature of bear-
ing housings, etc. The probe is calibrated by
pressing a button on the probe body and
setting the ohms adjust control for zero. This
control is a thumbwheel type, mounted on the
left side of the case, right under your left

thumb. You can use the probe to check air
conditioners, refrigerators, furnaces, and
ovens, and it can also be used for free air,
surface and liquid measurements.

One of the handiest items included in the
model 100-T is the model 10 clamp-on AC
Current Adapter, which can be plugged into
the top end of the VOM case and locked. The
whole unit then becomes a clamp-on AC
adapter. The VOM is set to the 0-3 VAC
range. The selector switch of the model 10
adapter can be set to read AC current in six
ranges, from 0—6 amp up to 0-300 amp. The
model 10 must be clamped around only one
wire to read accurately. For times when you
can’t get at a single wire, the plug-in model
101 Line Separator, also included, can be used.
The clamp is hooked through the ring. It has
three ranges—direct, divide-by-10 (giving
full-scale reading of 0600 mA AC) or divide-
by-20 for a low range of 0-300 mA AC. For
tight spots in breaker-boxes where even the
little VOM can’t go, an extension cord, the
model 311, also included, may be used. This is
42 inches long. Then only the model 10 is
pushed into place to read the current.

continued on page 26

The Best of
Everything
Has Its Price

Even tuner service. Ffrom the beginning
our goal has been to provide the best
tuner service, not the cheapest. The extra
dollar you might pay at PTS is peanuts
when you consider the reliability and
standards of excellence we apply to every

job. Thousands of PTS customers must
agree or we wouldn’t be the world’s
largest tuner service company.

See The Yellow Pages For The PTS Servicenter Nearest You Or Contact:

17T
®
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M PTs ELECTRONICS, INC.

P.O. BOX 272 BLOOMINGTON, IN 47401

812-824-9331
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NTS trains you on
tomorrow’s equipment.Today.

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

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

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

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

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

NATIONAL SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Home-Study Schools
4000 South Figueroa St., Los Angeles, Calif. 90037

CI TS

2

NATIONAL TECHNICAL SCHOOLS Dept. 206-058
4000 South Figueroa Street, Los Angeles, California 90037

Please send FREE Color Catalog and Sample Lesson.

O Color TV Servicing O Electronics Technology
OB & W TV and Radio Servicing [ Audio Electronics Servicing

O FCC License Course O Digital Electronics

] Electronic Communications I MicroComputers/MicroPrc 8
Name

Address

Apartment Number Age

City

State Zip

OCheck if interested in G.I. Bill information.
OCheck if interested ONLY in classroom training in Los Angeles.
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Looking at
microprocessor
design?

“LOOK™

with the right

B&K- PRECISIO Model 1474 SQQO §
including probes

B&K-PRECISION
30MHz dualtrace
scope

Thirty-MHz bandwidth and signal
delay line make the B&K-PRECISION
Model 1474 ideally suited for
developing 1P and related inter-
face circuits. Short duration pulses
that are unviewable on con-
ventional lab scopes are clearly
visible on the 1474,

O Built-in signal delay line permits
view of leading edge of high-
frequency pulse rise times.

O Rise time 11.7nS or less

I Triggers beyond 50MHz. Typical
response is less than —4dB at
49MHz.

O05mV/cm vertical sensitivity
O PDA CRT with P31 phosphor

O Algebraic addition and subtrac-
tion of CH. A and CH. B displays

O Built-in high- and low-pass filters

O Most cost-effective 30MHz scope
available

Available from your distributor.

o1 PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago. lllinois 60635 - 312/ 889-9087
In Canada: Atlas Electronics, Ontario
tntl. Sis: Empire €xp.. 270 Newtown Rd., Plainview, L.i.. NY{1803

EQUIPMENT REPORT
continued from page 24

The model 390 VOM uses two batteries, a
1.5 -volt unit for all ohms ranges except the 1K
range, which uses a 15-volt battery. The low
ohms ranges are protected by a 1/16-amp fuse
located under the 1.5-volt battery. The batter-
ies are easily accessible by removing a small
plate on the back of the case.

A leather carrying case, model 379, is avail-
able. R-E

26
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RCA VIP Computer Kit
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THE RCA VIDEO INTERFACE PROCESSOR IS A
hobbyist microcomputer with a graphic video
output. As soon as it is assembled and opera-
tional, you become acquainted with the system
by loading and running an assortment of video
games, including “‘Kaleidoscope” and (my fa-
vorite) “Armored Vehicle Clash.” After you
gain this initial familiarity and have some fun,
you can graduate to writing 1802 machine
language and CHIP-8 programs.

The VIP is constructed on a single 8'/2 X
11-inch PC board that holds the CDP1802
microprocessor, 2048 words of user RAM, a
512-word ROM-based operating system, a
3.521280-MHz crystal oscillator, a video dis-
play generator IC, a cassette recorder interface
and various system related IC’s. A 5-volt, 600-
mA power-supply module is part of the pack-
age. On-board memory can be increased to
4096 words (a higher current supply may be
needed), and parallel 1/O ports can be added
by filling wired, empty IC positions. Standard
44-pin connectors can be used to expand up to
32,000 memory bytes, and beyond the 19-line
on-board I/0O limitation.

Programs, data and system control com-
mands are entered through a 16-key hexa-
decimal keypad. Depressing a key switch on
the keyboard operates the Q light, affects the
on-screen display and generates an audio tone
(the speaker is not included). The uppermost
256-byte portion of memory is displayed in a
format that is 64 bits horizontal by 32 bits
vertical. The video output is monochrome and
noninterlaced, and must be connected to a
video monitor, the video circuits of a TV
receiver, or an external RF modulator for
hookup to a TV antenna terminals. User
programs are started at address 0000 by flip-
ping the reset toggle switch from RES to RUN.
To access the 512-word operating system at
address 8000, key C is held while the reset
switch is flipped.

The operating system has four functions—
memory write, memory read, tape write and
tape read. When memory contents are entered
and checked, the address and contents are
displayed simultaneously at the bottom of the
TV screen, so you can keep track of what you
are doing. The video format can be expanded

WwWWWwW.americanradiohistorv.com

to 64 X 64 bits or 64 X 128 bits for higher
resolution by writing your own video refresh
interrupt routine in machine language. Video
format expansion uses more memory for the
display (512 bytes or 1024 bytes). Using the
video display slows down the processor because
of the time it spends translating memory
contents into a video display pattern. The
operating system saves the processor registers
on the last page of memory for debugging
programs.

The CHIP-8 interpreter is a 512-byte pro-
gram that you must load manually, or from
tape, into locations 0-01FF. CHIP-8 user
programs, such as games, are then loaded
starting at 0200. The language is a series of 31
two-byte instructions that let you control up to
15 variables, run a timer, display patterns,
generate a variable-duration audio-output
tone, convert binary to decimal, obtain random
numbers and perform skips and subroutine
jumps. You can create all kinds of static and
moving displays with relatively few instruc-
tions. The CHIP-8 interpreter should be
stored on cassette tape to save reloading and
checking each time you want to use it.

A VIP operating manual, the MPM-201
1802 microprocessor manual, and data sheets
describing the ROM, video display IC and
1802 microprocessor are included. The VIP
manual includes all the details, but a beginning
computer hobbyist will find a reference book
or two helpful. Twenty video games are listed,
plus some short *“‘getting-started” programs.

Kit assembly requires good soldering tech-
nique since a single short between the neces-
sarily close PC traces keeps the unit from
creating its pretty pictures. While the VIP is
basically designed to be used for fun, it can be
expanded to perform useful control and calcu-
lation work.

After I resolved a couple of self-inflicted
assembly errors, the system performed flaw-
lessly. Programing mistakes did have the an-
noying habit of wiping out CHIP-8, but shift-
ing to the tape cassette mode of operation
made recovery easy. | used both an inexpensive
time-worn audio cassette recorder and a bet-
ter-grade Heathkit tape deck. The tape deck
loaded programs successively nine times out of
10, but the less expensive recorder performed
only once out of every three times.

The model CDP185022 VIP Kit is priced at
$275. An order form is available from RCA
Solid State Division, Box 3200, Somerville, NJ
08876. R-E

Redco Model FM-30
Frequency Monitor

CIRCLE 105 ON FREE INFORMATION CARD

THE RELIABLE ELECTRONICS DESIGN COMPANY,
11823 Slauson, Santa Fe Springs, CA 90670,
manufacturers of frequency counters for com-
munications and amateur work, as well as CB
accessories, such as preamps and speech pro-
cessors, has developed the mode! FM-30 fre-
quency-monitor counter with a range of 1.0
MHz to 40 MHz. This low-cost unit (sug-

continued on page 28
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MICROPROCESSOR

N

AN IMPORTANT
AUTOMOTIVE

COMPUTES

AVER TRUE MPG
AS YOU DRIVE.

BREAKTHROUGH!

Microprocessors, the electronic de-
vices of the future, assist our daily liv-

OE

ing in a multitude of ways. This ad- _—— — 3
vanced technology has now been com- R
bined with SpaceKom-AUTOCOMP’s .

exclusive fuel and flow sensors, to )

provide an important automotive
breakthrough.  The  AUTOCOMP
mounts in or on your dash, and by
pushbutton control  provides LED
readouts of the foliowing driving func-
tions: Instantaneous MPG, Average
MPG, Fuel Used, Distance Traveled,
and Correct Time. With this valuable
data at your fingertips, you can drive US| :Begy] | NS
your vehicle more efficiently and de-
rive the following important benefits:

REDUCE YOUR FUEL COSTS
By monitoring fuel consumption you can improve your driving habits and significantly cut fuet bills.
You will know precisely how changes in acceleration, speed, wind, weight, hills, etc., are affecting
fuel economy. AUTOCOMP gives you a true and continuously updating readout of Instantaneous MPG
as you drive, allowing you to adjust your driving for safer and more economical conditions on a minute
by minute basis. By alerting you when fuel consumption increases, AUTOCOMP can easily save enough
money to pay for itselt in the first year it is installed!

MONITOR YOUR ENGINE’S PERFORMANCE
AUTOCOMP's Average MPG feature lets you monitor fuel consumption on a day by day or week by
week basis. You can tell when your engine is causing you to burn extra gas by not running at peak
performance. This information cues you when it's time for a tuneup, and helps you avoid the costly
repairs of a major breakdown.

ENHANCE THE VALUE OF YOUR VEHICLE
AUTOCOMP is a modern electronic instrument which will give your dash the look and functionality of a
true instrument panel. Its microcircuit electronic design will provide trouble-free operation to enhance
the beauty and value of your vehicle for as long as you drive it.

ADD EXCITEMENT TO YOUR DRIVING
AUTOCOMP is today's most exciting automotive accessory. In addition to saving you money and giving
you greater command of your driving, AUTOCOMP will enhance your driving fun and pleasure. Check-
ing the readout of its various functions as you drive is a sure-fire method of breaking up the monotony

AUTNmEIM

INSTALL AUTOCOMP YOURSELF!
PRICED AT JUST $ 12950

*AUTOCOMP can be installed on most American and Japa-
FOR ORDERS ONLY

nese make autos and vans except those with fuel injection.
CALL TOLL FREE ANYTIME!

Because of their non-standard speedometer gears. AUTO-
1-800-423-2355 Ext. 601

COMP is not recommended for European imports. Complete

step-by-step illustrated instructions make AUTOCOMP a
In California 1-800-232-2175 Ext. 601
For mare information call 805-965-1015

most rewarding fun experience for the do-it-yourselfer.
§00000000000000600065000600

Equipment supplied include the Speedsensor which Simply
screws onto the speedometer cable and digital Flowsensor
which easily instails onto the fuel line. Free consultation is
offered by mail or telephone if any problems are encoun-
GUARANTEE

AUTOCOMP 15 covered by a 1 year Manutacturers
Limited Warranly A copy of thiS warranty may
be Obtained tree of charge by wriling SpaceKom-

tered. Instaliation by an independent mechanic will of course
AUTOCOMP MQ%

add to the cost. No responsibility for any additional costs can
CIRCLE 1 ON FREE INFORMATION CARD

®

be accepted by SpaceKom-AUTOCOMP

SPECIFICATIONS:

Inst MPG +5%
Clock 1 Min /Mo. typical
Size 3% Hx6 Wx'V:

Fuel Used™ +5% typical
Distance +2%
Avg MPG +5%

WWW americanradiohistorv com
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Just press the buttons!
AUTOCOMP instantly
flashes the requested

information in a bright red
LED readout!

19 0
FUEL USED
When the FUEL button is depressed. the display indicates
the amount of fuel the vehicle has used since last fill-up,
beginning of trip, or last reset (up to 1000 gallons).

DISTANCE TRAVELED 24

When the DIST button is depressed, the display indicates
the distance the vehicle has traveled since the last reset
(up to 1000 miles).

INSTANTANEOUS
MILES/GALLON

When the INST MPG button is depressed, the display
indicates how many miles per gallon the vehicle is attain-
ing at each moment (up to 200 mpg).

9N O

AVERAGE MILES/GALLON LZf&4

When the AVE MPG button is depressed, the display in-
dicates the average miles per gallon the vehicle has at-
tained since the last reset {up to 200 mpg).

177 9

TIME U8

When the TIME button is depressed. the display indi-
cates the correct time (in hours and minutes}. The clock
may instead be used to display ELAPSED TIME

SPACEKOM-AUTOCOMP

212 E Gutierrez Street

Santa Barbara. CA 93101

Please send me AUTOCOMP(s) at $129.50 each (Cali-
fornia residents must add 6% sales tax.)

Car on which

AUTOCOMP will

be instalied*

297

Make
Factory Cruise Control?

Mode!
Yes No
Total enclosed (Cal.res. agdta)$

USE YOUR CHARGE CARD!
[ | BankAmericard (VISA)
[) Master Charge {Interbank # )

Year

Charge #

Signature

PRINT
NAME

ADDRESS
CiTv
STATE 2P

Exp. Date
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You can be sure

more times in more circuits in more places
than with any other multimeters on the market today

Each Sencore DVM is backed
with 15 Megohm input im-
pedance for one third less cir-

DVM38 $395
3% DIGIT 1% DCV ACCURACY
AUTO-RANGING DVM

A “prime” standard at your fingertips for
measurements you can trust. Auto-ranging
for extended low-level range and ease of
operation. 15 Megohm input impedance
assures .1% reading accuracy is maintained
in solid state circuits. Highly sensitive, yet
fully protected to 2000 VDC overloads. Hi-
Lo Power Ohms circuit simplifies in-circuit
resistance measurements.

DVM37 nNe¥ $268
3% DIGIT .1% DCV ACCURACY
PORTABLE DVM

Prime standard .1% accuracy on the bench
or in the field for less than $250. The
DVM37 is the most accurate portable DVM
you can buy, with 15 Megohm input imped-
ance for 50% more accuracy. Includes auto-
matic features—Auto Zero, Polarity, Deci-
mal, Overrange. Fully protected inside to
over 2000V on all functions, including
Ohms, and protected outside with super-
rugged case. Full ranges for every test.
Fingertip ""Push-On’’ switch in probe saves
batteries as power is applied only when
needed.

VOLTE
QHMS 00 i AMBE
[y a¢

iGN PR

3 b 160 onm

[9)] 4 R oeiter she

o

zZ

o]

o

'—

O
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€ In stock at your favorite local
< Sencore Full Line Distributor.
28

cuit loading on every measure-
ment. That means 50% higher
accuracy than other DVMs.

DVM32 $225
3% DIGIT 5% DCV ACCURACY
PORTABLE DIGITAL MULTIMETER
Bench and field master for digital accuracy
measurements anywhere. 0.5% DCV accur-
acy, backed with 15 Megohm input imped-
ance. Exclusive battery-saving Auto-Display
turns the display on automatically when you
make a measurement. 2000V input protect-
ion on all functions and ranges—including
Ohms.

DVM36 $158
3% DIGIT .5% DCV ACCURACY
POCKET PORTABLE DVM

Pocket portable lab accurate performance
that fits every budget with highest perform-
ance-to-price benefits of any meter. 5% DCV
accuracy, backed with 15 Megohm input im-
pedance for lowest circuit loading. Full pro-
tection to 1000 V on all functions and
ranges—including ohms. Drop-proof case.
Battery-saving ""Push On’" button in probe.

DVM35 $134
3 DIGIT 1% DCV ACCURACY
POCKET PORTABLE DVM

Fast, direct reading digital accuracy for the
man on the go. Same features as DVM36,
except 3-digit, 1% DCV accuracy, backed
by 15 Megohm input impedance that is ten
times more accurate than analog meters.

SENCORE

DIGITAL MULTIMETER SPECIALISTS

3200 SENCORE DRIVE S510UX FALLS SD 57107 1605+ 332 0100

CIRCLE 17 ON FREE INFORMATION CARD
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EQUIPMENT REPORT
continued from page 26

gested retail price, $99.95) uses a through-line
circuit for continuous monitoring of any low-
band frequency, especially CB frequencies. It
measures only 4 inches wide, 1.25 inches high
and 6 inches deep, making it easy for top-of-
dash or console mounting.

The 5-digit readout has '/>-inch-high, easy-
to-rcad LED digits. A selector switch on the
panel lets you read the CB channel frequency
in MHz, and three places to the right in the 1-
kHz position. Setting the switch to the 0.1-
kHz position allows you to read to 100 Hz. The
placement of the decimal point is automatic.
The meter sensitivity is less than 1.0 watt, and
is rated as being able to handle up to 1000
watts PEP without damage.

The all solid-state circuitry uses standard
TTL logic, with a crystal-controlled clock
oscillator for greater stability. The basic mode/
FM-30 operates at any DC voltage between
10.5 and 16. It has built-in reverse-polarity
protection and can be used with either positive
or negative ground electrical systems. A ciga-
rette-lighter plug is provided for quick installa-
tion or removal.

The display reacts quickly, almost instanta-
neously, when changing channels. It is used in
a through-line hookup. Two SO-239 connec-
tors on the rear panel are provided so the unit
can be hooked up quickly. The model FM-30
can be used with base stations, using the
optional AC/DC power supply available.

We checked the unit out on a couple of CB
sets, and the resuits agreed with those of our
lab standards. Instrument stability is good, and
the display is steady. Two-way radio techni-
cians, or the dedicated CB’er who likes to
know whether he’s right on-channel or not,
will find the model FM-30 a useful item for
troubleshooting sets using frequency synthe-
sizers! R-E

B&K-Precision Model 2810
Digital Multimeter

THE B&K-PRECISION COMPANY HAS DEVELOPED
a new 3.5-digit DMM, the model 2810. This
instrument is a true multimeter that rcads AC
and DC voltage, current and resistance. It has
all the handy features: automatic zeroing,
automatic polarity indication, as well as some
special features that make it even more useful
in a variety of electronic mcasurement applica-
tions.

The mode! 2810 has a 10-megohm input
impedance on all voltage ranges. AC and DC
voltages are read on the same [—-10 scales. Both
voltage scales start at 0-100 mV and go up to
1000 volts in five ranges. There is 100% over-
range capability on all ranges except for the
1000-volt ranges. This mcans that you can set
the meter to the 10-volt range and read any
voltage up to 19.99 before changing ranges.
Voltages greater than 19.99 will show a blink-
ing LED readout of 1999, This blinking read-
out also represents the infinity or open-circuit
readout for all ohms ranges.

AC and DC currents share the basic
ranges—from 1.0 mA full-scale to 1000 mA or
1.0 amp. For DC readings, the polarity indi-
cator shows which way the current flows. Once
again, there is 100% overrange capability for
all but the top range.

There are seven resistance ranges. one of
which is special. First, there is a 0-10-ohm

continued on page 30
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DIGITAL
RAIN GAUGE
¢ Never Needs
Emptying

Remotely measure rainfall in the comfort of your
home in tenths of inches (up to 999.8"). Gives
total rainfall count for hr., day, wk., etc. Push
reset button indoor counter for new period and to
empty outside collector. Outdoor collector
mounts easily on fence, roof, etc. Incl. 30 ft of
waterproof wire. Runs on 9-V trans. radio batt.

(notincl.). $49_95 Ppd.

No. 72,165EH

Deluxe Model (in hundredths to 99.99")
No. 72,319EH

$69.95 Ppd.

GET EARLY
STORM
WARNINGS
ON BOTH
$10 LAND AND SEA...

STORMALARM warns you about storms the way
a smoke alarm warns you about fire. This sensi-
tive weather radio lets you track tornadoes,
hurricanes, severe thunderstorms, and other
inclement weather conditions by sounding an
alarm. Unlike standard weather radios that must
be constantly monitored, STORMALARM moni-
tors itself! Regularly $46.50 you can save $10
by ordering now. Triggered by a signal from the
National Weather Service Stations, it sounds a
full blast in the event of emergency weather
conditions. Also has 3 standard weather chan-
nels for detailed reporting. Features 40-50 mile
range, continuous beeper alarm, flashing warn-
ing light, 24" dia. speaker, antenna, external
antenna input, 117VAC to 9VDC converter,
instr. Size 3x5x1%4” :
°

No. 72,297EH 336 50:.

=

MUND S

GET PROFESSIONAL TIMING ACCURACY
WITH LOW-COST LED STOPWATCHES

Used at AAU, NCAA, and the Olympics this
two function stopwatch times single seg-
ments of events with time in/out delays.
Press the button and stopwatch dispiays
time action stopped — then resumes with
next button press. Accurate to 1 sec./yr;
bright LED display reads to 59:99.99, runs
on disposable batts. (inch.); lanyard; 1-yr.
warranty.

No. 1695EH $39_95 Ppd.

Hand-held electronic digital stop-
watch counts up, down, and sounds
alarm. Full range (9 hr. 50 min. 59
sec.); bright LED display; matrix
keyboard; start/stop reset buttons.
Batteries. Size: 2%x4/ax1'/y".

No. 1692EH $5995

GIANT MAGNET, LITTLE PRICE!

Tie a line to our over-150
|b. fift ceramic magnet and
haul up treasure from the
sea. 4 ceramic magnets, in
series, between steel
plates. A 1-Ib. “giant™!

No. 42,318EH
(1x1%/ax431y")

$11.95..

Send for yvour FREE
164 page Edmund
Scientific Catalog

E v Tl

\ g AGN
; R )

with over 4000 bargains

H

Fu,
Oox g

[ 9

L

\ g
““ SAVE OVER 40%
—DELUXE AM/FM WALL RADIO
Great surplus buy saves you over 40% on brand
new AM/FM Deluxe Wall Radio w/ handsome
silver/black control panel. Mount anywhere den,
kitchen, bedroom, office, workshop. Self-cont.
Philco-Ford radio chassis (14Yix3'%/,sx31/2")
w/11 transistors, vol. control, AM/FM hi sensi-
tivity tuner, AFC 2%" dia. speaker, 72" 110V
AC cord. Orig. cost $30 ea. in 3000 quant. for
nat’l. motel chain. Buy several now.

No. 72,275EH (READY $1 7 . 50 Ppd.

TOPLAYY

SAVE 50% — 8 x 20 MONOCULAR

Top-quality Spy Sccpe, a $30 value, now
$14.95! Special purchase saves you 50%.
100% coated optics, 305 ft. field of view. Only
2 oz - stores in pocket, purse, glove box.

$14.95de.

No. 1568EH

TO ORDER PRODUCTS

USE THIS COUPON |
e [ Please send me the following items | have I
| | EDMUND SCIENTIFIC CO. indicated below: |
I i Dept. EH-09, Edscorp Bidg.
EDMUND SCIENTIFIC CO. ’I @ ?agﬂr:g“;".IN-J- 198‘100: o Stock No. Oty. Prce I
Dept. EH-10, Edscorp Bidg. MR ) hrclosed please bl choc o o
I Barrington, New Jersey 08007 H === 'C:a;:e ’:y* Ame; :p"‘ T I
AEAMERIL nterban cet. —
| Send GIANT 164 Page Catalog I =~ f— I
I packed with unusual bargains. | @ A= ==np Dale
. Sig. =
l Name l s . N.Jresidents add 5% sales tax. ] $1.00 I
{Please Print) e Arice I
I Address | To mut e competey 1t Name I
- d ite
| civ I min ilin 30 tays for 8 Address
i . City State Zip |

Bate
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EQUIPMENT REPORT
continued from page 28

range (that's the special one), then there are
ranges of 0-100, 1K, 10K, 100K, 1000K and
10 megohms. To use the 0—10-ohm range, set
both controls to the 10-ohm position. A special
zero-adjust control works on this range only.
The 0—10-ohm range is useful for resistance
measurements of flyback windings, deflection
yoke windings, etc. The normal resistance is
shown on many schematics and on all Sams
Photofacts schematics. If a winding resistance

CIRCLE 106 ON FREE INFORMATION CARD

is given as 7.8 ohms, and you see a reading of
only 3 or 4 ohms, there’s a good chance that
the winding has some shorted turns in it. We
ran this test on several flybacks, both good and
bad, and it gave us the right answer every time.
When you take readings in this area, even the
normal slight resistance of the test leads is
important. Therefore, just short the test prods
and adjust the readout for 0000. This removes
the lead resistance, which will be about 0.4
ohm, or so.

The ohmmeter is dual voltage. The 0-10-
ohm range is always low ohms and transmits
less than 0.2 volt across semiconductor junc-
tions so that they won’t turn on. The highest
range (10 megohms) is always high ohms,
which delivers a higher voltage. The middle
ranges can be switched to either high or low
ohms as needed.

The low ohms range is aJso useful for check-
ing those tiny resistors (3.3 ohms, etc.) found
in solid-state circuits. These resistors are criti-
cal, since they’re generally used in bias circuits
and it takes only one-tenth of an ohm or so to
throw some circuits way out. Nulling out the
contact resistance will let you read the resistors
accurately.

The model 2810 has the accuracy typical of
digital meters. It’s rated at +0.5% of reading,
or 0.1% of full scale on DC voltages. Similar
accuracy is obtained on AC voltages, resistance
and current. This feature comes in handy when
reading the fractional voltages so common in
solid-state sets, especially those using IC’s. If a
schematic states 5.4 volts is necessary at a
given point, this is really meant! Quite often a
schematic will show DC voltages that come
from inside the 1C for each pin. This can bc a
valuable clue to the proper voltage. If these

STRAIGHTEN PINS

IN ELECTRONICS ©KC HAS THE LINE...

RELEASE

voltages are within a small percentage of
normal, the chances are that particular IC is
good. If they're off, or missing entirely, and
the supply voltage is normal, the 1C is apt to be
bad. A great many IC voltages such as this will
be in the 010 range, which is where precision
readings are useful.

The model 2810 is powered by four C-cell
dry batteries. Stock dry-cells, alkaline batteries
or NiCads can be used. A NiCad recharging
unit is available. The jack for the battery
charger is already on the case. You can test the
battery condition quickly by simply setting the
model 2810 to the 0-10 VDC range, then
touching the hot test orod to the charging
socket terminal and to a battery-test jack on
the other side of the instrument.

All voltage current and resistance ranges are
overload-protected. A 2-amp, 3AG fast-blow
fuse is conveniently mounted right on the front
panel next to the test-lead jacks. A spare fuse
and holder come with the instrument. Diode
protection against overload is also provided on
the current ranges.

The following accessories are available that
extend the range of the model 2810: A high-
voltage probe (model PR-28) extends the
range to 40 kV DC, and also extends the AC
voltage ranges to 20 kV at 60 Hz. There is also
a 10-amp current shun; (model ES-28). The
demodulator probe (miodel PR-23) can read
from 15 kHz to 250 MHz, and an isolation-
direct probe (model PR-21) takes DC voltage
readings in circuits with high RF signals.

The 3.5-digit LED readout has 0.3-inch-
high, bright red 7-segment digits. The circuit-
ry uses dual-slope integration for greater accu-
racy and stability. Precision 1C-type resistor

continued on page 34

INSERT

¥ MINIMUM ORDER $25.00, SHIPPING CHARGE $1.00, N.Y. CITY AND STATE RESIDENTS ADD TAX

OK MACHINE AND TOOL CORPORATION

3455 CONNER STREET. BRONX. NEW YORK. N.Y. 10475 U.S.A.
PHONE (212) 994-6600 TELEX NO.125091
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Keep CB out of your TV.

VITEK FILTERS ARE 100% GUARANTEED TO ELIMINATE CB INTERFERENCE

Chances are you've already tried a CB
filter ... and it didn’t work. Vitek has
developed a unique, patented filter that
is guaranteed to keep CB interference
out of any TV set, or your money back.

0dB

BEGINNING OF

0dB — Tv BAND{CH.2)

FUNDAMENTAL
20dB —
30d8 —

40dB

50dB

Fig. 1 High-Pass Filter

0dB
TV CH.2 PIC
CARRIER
20dB
30dB —
40dB CB 2ND
HARMONIC
504B T T T

T
53 54 55 56MHz

The Vitek filter is actually two units in
one. First, it's a high pass filter (Fig. 1)
that passes TV but rejects frequencies
below 50 MHz. Second (and this is what
makes the Vitek unit unique), it is a very
stable, sharply tuned trap that keeps CB
harmonics out of the TV. (Fig. 2)

Harmonic radiation is a problem
because a CB next door can hit your TV
set with a signal 1000 times stronger
than a TV transmitter 50 miles away. The
biggest troublemakers are the second
harmonic (54 MHz) and the 3rd harmonic
(81 MHz). Only Vitek provides a trap that
takes out the harmonics but doesn’t
interfere with TV reception.

You get a patented trap (tuned to
channel 2 or channel 6, whichever is
used in your area) plus a quality high
pass filter for only $10.95, direct from the
manufacturer.

Fig. 2 CB Harmonic Trap

: Wh’f

Il
i i 1t
27 54 8l

190MHz

Fig. 3 Harmonic Traps for CB Transceiver

GUARANTEED PROTECTION
FOR CBs TOO!

If you're a CBer, you’ll want a Vitek
transceiver trap. It gives you more than
40 dB of extra attenuation of the 2nd,
3rd, and 7th CB harmonics (fig. 3). With
a Vitek between your CB and antenna,
you're completely free from blame. If
your neighbors complain, simply give
them one of our “NON-INTERFERENCE
CERTIFICATES"” (10 supplied with
each Vitek unit) and they will realize
that any problems they may be having
are the result of poor selectivity on
their TV sets. It advises them to buy a
filter to make up for the deficiencies of
the TV set manufacturers. Guaranteed
to eliminate harmonic radiation, the
Vitek transceiver filter is only $9.95.
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FREE BOOKLET

This booklet tells
you all you need to
know about the
causes and cures of
CB interference. It's
yours to keep, even
if you decide to
return the filter for
a full refund. e

i Vitek Electronics, Inc.
200 Wood Ave.
I Middiesex, N.J. 08846

l Please send me:
J— TVset filters (channel 2 trap)
@ $10.95 each. Total
___ TV set fitters (channel 6 trap)
@ $10.95 each. Total
I CB transceiver traps @
i $9.95 each, plus 10 free
i NON-INTERFERENCE
i
i

certificates for each trap.
Total

Free "HOW TO TAME TVI" booklet
with every order.
i [ Send COD.
i [0 Send Postage paid. (Check or
money order enclosed.)
100% MONEY BACK GUARANTEE.

NAME
ADDRESS
CITY _STATE__ ___ZIP
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You know that’s a
great price. Espe-
cially when you con-
sider the outstanding
performance you get
with this Gould
OS245A oscillo-
scope.

And you get clear,
bright displays. 5mV
/div. sensitivity and
exceptionally versatite trigger
performance. It’s ideal for TV or
general electronic service work;
perfect for hobbyists and educa-
tional institutions. You can rely on
Gould to live up to these specs:
® DC to 10 MHz; dual trace
® Trigger performance in excess
of 15 MHz
® TV trigger facilitates solid syn-
chronization with TV signals

e Portable; weighs
just 11 Ibs.

e Carries full two
year warranty on all
parts and labor ex-
cluding normal cali-
bration, fuses and
minor maintenance.
Just one phone call
gets you action.
Don’t miss out on
this bargaln Pick up the phone
now and call us toll-free at 800-
325-6400. (In Missouri call 800-
342-6600). We’ll rush you free
literature and ordering informa-
tion on the OS245A as well as other
Gould oscilloscopes applicable
to your needs. Gould Inc., Instru-
ment Systems Division, 3631 Per-
kins Avenue, Cleveland, Ohio
44114,
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BLURRED PICTURE

I've had the same problem three times
in this Heathkit GR-180. The picture is
perfect at turn-on, then 5 seconds later it
slowly goes out of focus to a huge smear!
I checked and changed the tubes . . . no
help.—K. F., Miami, FL.

I think you’ll find the basic cause of
this problem is a drop in the focus volt-
age. The drop is not to zero, but to about
1 to 2 kV. Read the focus voltage right at
the base pin of the picture tube. Also, pull
the socket and check this pin; if the color
is light green, check the socket contact!

(Feedback: “I followed your advice.
Everything in that focus circuit was
messed up. I cleaned the socket; the 4.7-
megohm resistor in series was about 6
megohms and the 1V2 socket was bad.
That stopped the original trouble.

“The set played for a short time, then it
went completely black. What now? I
found that the boost voltage was dropping
to about +380. So, I changed the
boost rectifiers, D701 and D702. This got
it!”)

HORIZONTAL DRIFT

The original complaint on this GE SB
chassis was an intermittent loss of high
voltage. | changed the 0.0027- and 0.0068-
uF capacitors across the horizontal-hold
coil and corrected this problem. Now |
had a new problem: In about 15 minutes,
the picture would fall out of horizontal
sync. It could be brought back by adjust-
ing the hold control. However, the next
time the set was turned on, the picture
was out of horizontal sync again. I've
changed numerous parts, but have not
solved the problem. Please enlighten
me.—C. H., Alplaus, NY.

I hate to make positive statements, for
I’m wrong so often! However, this has all
the symptoms of thermal drift. Some-
thing in that oscillator circuit is changing
the value as it warms up. Kill the auto-
matic frequency control (AFC) and see if
the oscillator runs on-frequency after the
problem appears. If it is quite a way off,
the AFC may be OK and the problem is
in the oscillator resonant circuit.

(Feedback: “l monitored the AFC
voltage and found that it changed about 7
volts between turn-on and sync failure. |
changed the 6.8-megohm AFC plate load
resistor, but this didn’t help. So, | went
back and tried another capacitor in place
of the 0.0027-uF capacitor |1 had just
inserted. This helped! The picture slid
sideways a bit but did not fall out of sync.
Then, | tried all four of the 0.0027-uF
capacitors | had, and all showed some
instability in this circuit. Finally, I tried a
0.0033-uF 10% capacitor which was all |
had in stock, and this one worked!”’)

(Comment: Your capacitor stock
wasn’t in very good shape! I've run into
this at times. Evidently, you did find one
that had a zero temperature coefficient.
This was enough so that the circuit could
be tuned.) R-E
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FOR PROFESSIONALS . .
and those who want to

Easy programs of service training you can pursue at home or shop. Unique. Broadly illustrated.
Written in famous Easi-Read™ style. Practical, fast-paced, easy-to-learn upgrading for student
and longtime technician, whatever your speciaity. Expand and deepen your professional com-
petence, and boost your personal and business earnings.

THE KEY: Forest Belt’s Service Training MONOGRAPHS

Every MONOGRAPH deals thoroughly with its subject. No sketchy, glib abstracts of how things
work; but deep, detailed explanations and illustrations that show you explicitly how to under-
stand, analyze, troubleshoot, and repair—how to be a crackerjack technician. Fix just one extra
set, faster and better, and it finances your entire MONOGRAPH subscription, in any category.

'be

Introductory MONOGRAPH: “Easi-Way™ Solutions for Elec-
tronics Math and Formulas.” You won't believe this
MONOGRAPH until you see it. Using an uncomplicated calcu-
lator, you can solve virtually any electronic problem in minutes,
even in seconds. New insights to formula-handling; you DO NOT
have to know algebra! Covers formulas in the FCC License ex-
ams, parallel resistance, frequency, resonance, decibels, dozens
of others. All are easy with this unique method. Follow direct
step-by-step rules. Even if you're good at math, this technique
saves a world of time and effort.

FOUR CATEGORIES TO CHOOSE FROM

A—BASICS IN ELECTRONIC SERVICING (New)— Applied fun-
damentals, mainly for experienced technicians, but equally
usable by students and beginners. Instead of expounding
raw theory, these MONOGRAPHS guide you to everyday,
practical understanding and application of vital electronic
principles. Unique training concept introduces genuine fa-
miliarity with test instruments, along with knowledge of test
procedures, diagnosis, and analysis. These intensive,
thorough Training MONOGRAPHS assure you specific
knowledge so crucial to servicing efficiency, no matter what
your specialty. Typical titles in this group inciude “Ohm's
Law—Use It To Make Servicing Easier” and “Triggered
Scopes—Eight Hours to Familiarity.” Our Introductory
MONOGRAPH (see above) was the first title in this indispen-
sable series.

B—SUCCESS IN ELECTRONICS (New)—Aimost anyone will
agree that, without success, you cannot enjoy any business.
This group of MONOGRAPHS shows, in a most unusual way,
how YOU can succeed in all of the multiple facets that con-
tribute to an electronics career. Employed technician, serv-
ice manager, shop owner, maintenance engineer, student,
instructor—everyone in electronics needs these specific
techniques to make the electronics business pay more. Let
this unique, practical, and profitable philosophy of $uccess
work for you. One example: “$uccess and More Money for
Service Technicians.”

C—MODERN COMMUNICATIONS ELECTRONICS (New)—For
anyone involved in CB servicing, FM two-way radio, or
aircraft and marine radio communications. Know for sure
how key stages work, and exactly how to troubleshoot and
repair even the tough ones. These MONOGRAPHS keep you
abreast of all the new stuff you can't afford not to know:
phase-locked loops, single sideband, CBI/TVI, keyboard
channel entry, and whatever is yet to come. Learn the profes-
sional techniques that are peculiar to communications serv-
icing, how to adjust, tune up, measure, and diagnose. See
how others boost efficiency and profits in this lively field.

E—MODERN VIDEO SERVICING—The television servicing
business has NOT gone downhili, except for technicians who
fail to keep up with the advances. Transistors, integrated cir-
cuits, digital technology, automatic tuning and color correc-
tion, video games, home video players/recorders—all
respond easily to modern methods in this group of MONO-
GRAPHS. You'll discover that many of today's best tech-
niques are faster, simpler, and more easily understood than
those used so long for older TV receivers.

Satisfaction Guaranteed. You may cancel your subscription anytime
you wish. We will rebill copies that have been sent to you, at the single-
copy price plus $1 per shipment, subtract that from your subscription
payment, and refund the remainder.

Order this introductory MONOGRAPH separately if you want
proof. It offers a fine example of the unique training approach
awaiting you in all Forest Belt's Service Training
MONOGRAPHS. They do not just rehash stuff you could find in
old books and magazines. Every MONOGRAPH brings you origi-
nal, carefully developed, thoroughly tested ways and means of
servicing, of running your business, of utilizing new tools and
equipment. You will find your MONOGRAPHS subscription an
indispensable servicing tool, and a valuable training device for
yourself and your technicians.

Two primary goals of any successful training program:

To keep you on top of electronics, so you cannot be edged out
by competition or better technicians

To boost your ability to fix sets, which brings you more profits
and better wages

All Forest Belt’s Service Training PROGRAMS, including these
MONOGRAPH series, stress these two goals. Our PROGRAMS
bring you up-to-date training that is practical—training you can
put to work immediately—training which fulfills our motto that

Oﬁu‘”//"yg/and &%Emus TOGETHER!

Only By Subscription
Published approximately bimonthly (six per year)} in each category.

O | don’t want to miss any Service Training MONOGRAPHS.

Enter my subscription immediately. Begin with No. 28A0101 “Easi-Way™
Solutions for Electronics Math and Formulas.” Send future MONOGRAPHS
in categories checked, as they are published.
| enclose O $45 each for these categories:

A0 BO CO EO

(next 8 MONOGRAPHS in each category checked)

O $175 for all four categories {(next 24 MONOGRAPHS)

O Let me see. Send only MONOGRAPH No. 2BA0101 “Easi-Way™ Solutions
for Electronics Math and Formulas.”
1 enclose $11 ($8 single-issue price pius $3 per-crder handling/postage)

r

i

i

(

|

|

|

|

|

|

|

: O Show me more. Send oniy the next MONOGRAPH in category indicated
below

| | enclose $11 for each category checked:

| AD BO CO EO

{ Send check or Money Order. No COD.

| In Canada, add 20% to all prices.

|

|

]

i

|

|

|

|

|

|

|

1

L

Name Age

Address Phone

City State Zip Code

0O Send bulk-subscription price sheet for school/association orders.

Name of School-or Association -

MAIL TO: Forest Beit's Service Tralning MONOGRAPHS
P.O. Box 68120 Indianapolls, IN 46288
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EQUIPMENT REPORT
continued from page 30

networks are used for the attenuators.

All in all, the model 2810 is quite a fine
piece of test equipment that should give long
service. It is obtainable for $119.95 from
B&K-Precision/Div. of Dynascan, 6460 West
Cortland, Chicago, IL 60635. R-E

RCA Model VBT200
SelectaVision
Videocassette Recorder

CIRCLE 125 ON FREE INFORMATION CARD

THIS PAST HOLIDAY SEASON SAW MANY MANU-
facturers scurrying to market VCR’s (video-
cassette recorders), whose public acceptance
has been proven by the over 100,000 Sony
Betamax VCR's sold in the U.S. even before
the last holiday season.

One of the most highly advertised recorders
is RCA’s model VBT200 SelectaVision, which
was offered initially for $1000, but is available
for as little as $850 at some outlets. This unit
uses the VHS (Video Home System) format,
as contrasted with the Beta format used by
Sony and other manufacturers. The miodel

VBT200, however, offers two speeds for up to
four hours of recording or playback time on a
single cassette, while most other machines
offer only two hours. The model VBT200 also
has two other exclusive features—a built-in
fluorescent digital clock and a remote-wired
pause control, plus a *‘dew” light, lighted tuner
dials, switchable output channels and an auto-
set indicator.

The model VBT200 is not designed to be
portable; it has no carrying handle, weighs over
38 pounds, and measures 19 inches wide, 7
inches high and 15: inches deep! Power
consumption is 45 watts from a 110-to-130-
volt 60-Hz power supply; no portable power
source is offered or recommended.

If you’ve never used a videocassette recorder
before, it will take a little getting used to, since
there are some controls and terminology that
may puzzle you at first. Also, installing the
recorder, while no problem in most cases, is a
little confusing until you figure out what’s
happening.

Basically, the regular TV antenna is con-
nected to the VCR, which has its own VHF/
UHF tuners. Another cable goes from the
VCR output to the TV antenna input. The
antenna signals always go to the VCR tuners,
but may also be directed to the TV. This way
you can record on one TV channel (using the
VCR tuner) while watching another channel
(using the TV tuner). It is not necessary to
monitor the VCR while recording-—so you can
even record with the TV off, while you're
asleep or away from home. When you do have
the TV set on, you can choose whether to
watch the signal going to the VCR unit or TV
by using the VCR/TV SELECT switch. If you
choose the VCR switch setting, just set the TV

CALL TOLL FREE F
(800) 645-9518

For N.Y. State call (516) 752-0050

FREE 164 page catalog of over
3000 items ... test equipment,

CB, tools, tubes, components

and electronic supplies

% E’BDDDUUU‘

FOR PRICING AND TO ORDER

forchym A8

rOniCS
1978 e‘GC'
) og

RADIO SUPPLY CO.. INC.
855R Conklin St
Farmingdale, N Y 11735

\_ YOUR ONE STOP DISCOUNT CENTER

to Channel 3 or 4 (whichever channel is not
used in your viewing area) and tune with the
VCR tuners. Selecting the Tv setting lets you
operate the TV in the regular way, whether the
VCR is recording or turned off altogether!

To playback a recording, the VCR-TV SELECT
switch must be set to VCR, with the TV set
tuned to Channel 3 (or 4).

An eight-pushbutton color-coded keyboard
controls the tape functions: EJECT (which lifts
the entire tape cassette compartment), RE-
WIND, STOP, FAST FORWARD, PLAY, RECORD, AU-
DIO DUB and PAUSE. As in most recorders, the
PLAY and RECORD pushbuttons must be
pressed together to record. The AUDIO DUB
pushbutton allows you to record your own
sound track on a prerecorded tape by using an
external microphone plugged into the front-
panel MIC jack; it erases the original sound
track but does not affect the TV picture. The
PAUSE pushbutton stops the tape and allows
you to edit out commercials, for example,
when recording; it also erases the screen on
playback when you want to interrupt your
viewing for short periods. One of the special
features of the SelectaVision recorder is a 20-
foot remote PAUSE-CONTROL switch that plugs
into a jack on the rear of the unit.

The built-in digital clock is another plus.
Other VCR’s either use external add-on
clocks, or have LED dispiays that are not
visible in bright lighting. The model VBT200
uses bright, blue-green '/>-inch-high fluores-
cent digits, with AM-PM indicators and a
flashing dot to indicate seconds. The time-
display setting and command controls are
located under a flip-up panel. Three two-posi-
tion toggle switches allow you to advance the
continued on page 35

TRANSISTOR & FET TESTER
Model TF 46 Portable Super Cricket
® Completely portable ® Automatic ® Simple to use
® Automatic power shut-off after 10 minutes

Model FC 45

® Frequency range coverage for
every use from audio through VHF
® Better than FCC accuracy.

® High sensitivity for circuit

testing ® Easy-to-use pushbuttons.
® Direct readout.

FREQUENCY COUNTER

AUTOMATIC CB ANALYZER
Model CB 42

® The total CB service bench ...
simplified.

®» Combines 5 units in one for
complete testing;

TV-VTR-MATV & VIDEO ANALYZER

1) Frequency Counter; 2) RF-IF
Generator; 3) Audio Generator;
4) Digital RF Wattmeter;.and
5) Special CB Tester

Model VA 48

® New patented Bar Sweep patterns for
simplified speed all?nment ® All RF & IF sig-

ore the detector from one
cable ® All drive signals for every stage after
the detector — tube and solid state = Uses
standard color bars and f)anerns ® 100% ac-

ack test m Accurate

ideo sweep generator
® Bias and B+ substitute power supply.

nals for injection be

curate Ringer yoke and f
drive signal monitoring =
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EQUIPMENT REPORT
continued from page 34

time either at a fast or slow speed (1 hour-per-
second or 1 minute-per-second), to display the
time-of-day or the auto-set time, and to turn
the built-in auto-set on or off. When the auto-
set is on, the VCR will turn on at the auto-set
time if the power is on, and a red LED indi-
cates that the unit is in the auto-set mode.
When the VCR is operated this way, it shuts
off automatically at the end of the tape.

A mechanical pushbutton-reset digital tape
counter with a MEMORY switch is provided.
When rewinding, the tape stops at ‘000"
(actually 999" to allow for system backlash)
when the MEMORY switch is on. This allows
you to “zero” the tape at any point other than
just the beginning. A two-speed switch lets you
select either the SP (two-hour Standard Play)
mode or LP (four-hour Long Play) mode for
recording. On playback, the unit senses the
correct speed automatically.

The model VBT200 contains six other
lights: a red LED on-off light located next to
the power switch; a yellow LED Dew light that
indicates when excessive moisture has trig-
gered a disable switch. The VBT200 remains
disabled until the excessive moisture evapo-
rates. There are lights inside each of the VHF
and UHF tuner drum dials to show channel
tuning in green digits; and a green LED indi-
cator to show that the AFT (automatic fine
tuning) switch on the front panel is on.

One other control on the front panel is the
TUNER/CAMERA input switch. When you re-
cord from the VHF input or the UHF input,
you use the TUNER switch position; when you
record from a video camera or from a video

output of another VCR for dubbing, this input
switch must be set to the CAMERA position.

The back panel contains the UHF, VHF,
video and audio inputs and outputs, with screw
terminals for UHF inputs and RCA phono
jacks for the rest. A miniature phone jack is
included for the PAUSE control. Another handy
switch is the CHANNEL 3/4 output selector.
Some VCR'’s require separate converters for
each channel, whereas the SelectaVision VCR
only requires a flick of a switch.

Two manuals come with the SelectaVision:
the Operating Instructions and spiral-bound
Simplified Instruction Cards. The instruction
booklet contains adequate installation informa-
tion, except it does not cover camera use or
dubbing. The Simplified Instruction Cards
show the switch positions and operations for
each use, except again for camera use or
dubbing. R-E

Belar, Motorola lead
AM stereo field tests

The National AM Stereophonic Radio
Committee recently presented to the Fed-
eral Communications Commission a 455-
page report assessing field tests on AM
stereophonic systems. This report (con-
taining data only, with no specific recom-
mendations) indicated that Belar Electron-
ics Laboratory, Inc. and Motorola Inc. have
emerged as leaders in developing AM ste-
reo systems capable of competing with FM
stereo systems on an overall performance
level.

The Belar system was cited for its overall
simplicity, most easily demodulated signal
and compatability with existing mono-
phonic receivers. The Motorola entry,

called C-QUAM (Compatible QUadrature
Amplitude Modulation) performed best in a
high noise environment (including skywave
transmissions), but its signal-demodulation
technique is highly complex. Magnavox has
also developed an AM stereo system, less
sophisticated than Motorola’'s but more
complex than the Belar system.

Copies of the report can be obtained for
$20 from the Electronics Industries Associ-
ation, 2001 Eye Street, NW, Washington,
DC 20006.

Although the Radio Committee (and
many AM radio broadcasters and receiver
manufacturers) would like the FCC to ren-
der an early decision regarding AM stereo
broadcasting, it does not seem likely that
an answer is forthcoming right away. And,
if the ruling does come about, manufac-
turers say the success of the system will
depend on the development of an IC de-
modulator that will allow the AM stereo
system to be truly competitive with FM
stereo systems. Additionally, the FCC and
national AM committee privately express
fear that since so far the most interest
shown in the system comes from Japan,
this will again mean U.S. manufacturers
may miss the boat as far as being the first
to get their products on dealers’ shelves, as
was the case with CB radios.

NEXT MONTH

A special section on personal comput-
ers in the June issue is something spe-
cial you won't want to miss. Fundamen-
tals, languages, accessories and a de-
tailed directory. Don’t miss it.

LEADER

Instruments Corp.

Model LBO-507

20 MHz, TRIGGERED

= Single trace; automatic trigger for
highly stable, bright display.

= 17.5nSec rise time. = 10mV/cm to
20V/cm Vertical Sensitivity; 11
steps. = Displays signals to 27 MHz
with ease.

PF?I%IE $399 probes

REG $469.00 inciuded

Model LB0-508

20 MHz, DUAL TRACE

= Add, subtract modes on CH-1 &
CH-2 facilitate easy checkout for
simultaneous pulses. signal levels,
distortion & noise cancelling. = Front
panel X-Y operation for phase shift
measuring, sweep allgnment. vector
scope service. = 17.5nSec nse time.

PF%%FE s 586 probes

REG $689.00 included

Model LB0-515

25 MHz,

DELAYED SWEEP, DUAL TRACE
» Built in variable delay circuitry —
1uSec to 5 Sec. m 5mV/Div. Vertical
Sensitivity. = Rectangular. 8 x 10Div
CRT with internal graticule

= Selectable synchronization.
automatic. normal, single trace and
reset modes. ® 14nSec rise time

eaice - 118972,

REG $1395.00 included

Model LB0-520

30 MHz,

FIXED DELAY, DUAL TRACE
= Dual trace. 30 MHz bandwidth.
= 5mV/cm Vertical Sensitivity, =
Fixed delay facilitates hi-speed
readings of the teading edge of a

pulse or pulse train. = Add, subtract.

alternate selection, chopped, and
front panel X-Y modes

P%%FE $849 prohes

REG $999.95 included

Call TOLL FREE (800) 645-9518 i v v st cai (s16) 752-0050

FREE —

20 KONV VOM
Multimeter
$29.95 VALUE

With any order from
this ad. Ad must
\_accompany order.

RADIO SUPPLY CO . INC  gMastercharge,
855R Conklin St VISA and.
Farmingdale. NY 11735 C.0.D.'s accepted

ADD $3.00 TO COVER
YOUR ONE STOP Dlsc°UNT CENTER SHIPPING. HANDLING &
Send for new 1978 catalog of over 3,000 items ... 164 pages of test equipment,

) : INSURANCE. N.Y. Res. add
CB, tools, tubes, components and electronic supplies. approp. sales tax.

CIRCLE 59 ON FREE INFORMATION CARD

WwWWwWWw.americanradiohistorv.com

8261 AVW

[
a


www.americanradiohistory.com

Formerly

RGsi

struments

$ RADIO-ELECTRONICS

“Pieceb

all-VIZ.”

Y plece,my
benchis becmmg

“Irepair and maintain all types of sophisticated
electronic devices, so I need test equipment I
can depend on.

“Lately, I've become disillusioned with many
leading manufacturers’ instruments. This one
doesn't work right, that one doesn’t have the
right features, some aren't easy to use, and
many force you to do things their way instead
of your way.

“That’s why I'm glad to see many more new
VIZ instruments — they're reliable, easy to
use, and priced right.

“VIZ's pulse and function generators are
good examples of what I like. The pulse
generator has a 5Hz-5MHz range, pulse width
from 100ns to 0.1 sec, and is TTL and CMOS
compatible, making it ideal for digital

troubleshooting. The function generator has
sine, sawtooth, and square wave output from
1Hz-1MHz, frequency stability of 200 ppm/°C,
and is simple to use.

“Other instruments I've liked include VIZ's
new FET VOM VoltOhmyst™, their versatile
dual-trace scope, and their 60MHz frequency
counter with selectable 10 or 100mV input
sensitivity, built-in 1kHz audible side tone, and
a high-stability 10.000MHz crystal time-base

for long-term accuracy.
“ IZ Test

“Once you've seen and
tried VIZ test equipment,
Instruments Group

you'll understand why I'm
sold on VIZ.”

335 East Price Street Philadelphia, PA 19144 (215) V1-4-2626

<,

he Circuit Tester line
Accuracy and stability assured
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or Your Stereo Syste

This versatile audio accessory lets you obtain maximum enjoyment from your stereo
system by compensating for bumps in the response of your speakers and listening room.

NO AUDIO SYSTEM HAS PERFECTLY FLAT
frequency response. Although cartridges
and amplifiers can be made very close to
perfect, even the best speakers have ma-
jor bumps and dips in their frequency
response. Rooms affect the response of a
speaker in a myriad of ways. Even the
records played on an audio system are not
flat. Alitogether, an audiophile can spend
thousands of dollars on a system and end
up with a jumbled mess for a frequency-
response curve. Traditional bass and tre-
ble controls are not adequate to overcome
the problems in the overall response of an
audio system.

Enter the graphic equalizer. With indi-
vidual controls for frequency spans nar-
rower than an octave, an equalizer can be
used to compensate for response deficien-
cies in the system. It is called an equalizer
because it can make the system response
to all frequencies roughly equal; it is
graphic because the position of the slide
controls forms a graphic representation of
the response of the unit.

Applications

In an average room, 90% of the sound
you hear has been reflected from the
room’s surfaces. The amount of reflected
sound varies greatly with frequency.
Thus, a speaker that sounds dull and
bassy in a room with heavy draperies and
soft furniture can sound sizzling and

harsh in a room full of sliding glass doors
and tiled floors. The response can even
change with the number of people in the
room! Furthermore, a room with paraliel
walls resonates at the frequency for which
the wall-to-wall spacing is a half wave-
length. A speaker placed away from the
walls and floor of a room will have only
one-eighth the bass response of the same
speaker placed in a corner, due to wall
reflections. A graphic equalizer can cor-
rect many of these problems, and even
make the sound of a good speaker even
better.

Many recording studios use a graphic
equalizers. A recording engineer can use
the equalizer to bring out various instru-
ments or change the character of the
sound. It is common practice in the
recording industry to add treble boost to
compensate for the rolloff in inexpensive

JOE GORIN

radios and record players. The graphic
equalizer can undo what the recording
engineer did and make the recording
sound more realistic.

In reinforced sound systems, acoustic
feedback causes ringing or oscillation at
various frequencies. By reducing the gain
at these frequencies, a flatter response
and higher volume can be maintained.
The frequency response of the human ear
is far from flat at low levels. Weighting
filters used in laboratory testing have a
very irregular frequency response. All
these applications can be enhanced by the
use of a graphic equalizer.

The suboctave equalizer described here
solves the two biggest problems with
commercialy assembled units. The price
range for 10-band equalizers is about
$200-$600. Since this unit was designed
specifically for the hobbyist, it can be sold

Frequency Response

Mominal Control Range

Mominal Galn

Rated Cutput

S/N Ratio @ Rated Output
Distortion & 1 kHz @@ Rated Cutput
Input Impadance

Output Impadance

Input Overload

Mote: All controls centerad

SPECIFICATIONS

*For alternate wiring and component changes listed in fext.

10 Hz— 100 kHz =3 dB

+10 dB

0de

2 volts RMS

92 dB— 100 dB*

2%

50,000 ohms— 150,000 ohms*
600 ohms

8.5 volts RMS—3 volts AMS*®
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TOPIN 11 OF ICY R4

NOTE: RIGHT CHANNEL SHOWN. LEFT CHANNEL PART NUMBERS

l_ =n 22K 100 HIGHER. CONNECTIONS TO C, D AND E ARE COMMON TO
| | 2avac BOTH CHANNELS. R29 AND R123 HAVE BEEN ELIMINATED.
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BAND CENTER RESISTOR BAND CENTER RESISTOR
ND. FREQ. INPUT  FEEDBACK CAPACITORS ND. FREQ. INPUT  FEEDBACK CAPACITORS
1 8  R4=22K R5=150K  C2=C3=.1uF 7 830 RI6E=68K R17=47K  C14=C15=.01uF
2 51 R6=12K R7=82K C4 = C5 = 1uF 8 16K RI8=39K RI19=2/K  C16=C17=.01uF
3 89 R8=68K R9I=47K €6 = C7 = .1uF 9 28K RW0=22K R21=150K C18=C19 =.001u4F
4 160 RI0=39K RI1=27K €8 = C9 = .1uF 10 51K R22=12K R23=82K €20 =C21 =.001uF
5 280 RIZ=22K R13=150K C10=Cl1=.01uF 11 89K R4 =68K R25=47K (22 = (23 = 001uF
6 510 R14=12K RI5=82K  CI12=CI3=.01uF 12 16K R26=39K R27 =21K (24 = (25 = .001uF
FIG. 1—SCHEMATIC OF ONE CHANNEL of the
PARTS LIST H equalizer. The remaining eleven ch Is use

All resistors Y. walt, 10% or better.

R1, R31, R34, A104, R131, R134—33,000

- ahms \

Rz, R4, R12, R20, R102, R104, R112
R120—22,000 ohms

R3, RS, R13, R21, A30, AT2, RT3, ﬂ103,

-~ R105, R113, R121, R130, R172, R173—
150,000 ohms

RE, R14, R22, R106, R114, R122— 12,000

] ohms

R7, R15, A23, R107, A115, R123—82,000
ohms

R8, R16, A24, R108, A116, R124 — 6800
ohms

RS, R17, R25, R104, R117, R125—47 000
chms

R10, R18, R26, R110, R118, R126—3900
ohms K

R11, R19, R27, R71, R111, R119, R127,
R171—27,000 ohms

R28, R128—68,000 chms

R32, R132—39,000 ohms

R33, R133—580 ohms

R35-R46, R136-H146 — 160,000 ohms

R47-R58, R147-A158—50,000 ohms,
10%% linear slide potentiometer

R59-R70, R159-R170— 16,000 ohms

RT4—22 ohms

C1, 30, C31, C101, C130, G131—0.1 4F,

disc +80% -20%

C2-C9, C102-C108—0.1 uF, 100 volts,
* 10% 9
C10-C17, C110-C 117=£.01.uF, 100 volts,

10% + v 3
C1B8-C25, c118-C125-—-.001 uF, 100

volts, 10%

C26, C27, C29, C126, C127, C129—10 uF,

25 volts, electrolytic P
C28, C128—3.3uF, 35 volts, elactrolytic
C202—1000 uF, 35 vaits, electrolytic .
D201-0204 — 1MN4002 rectifier diode
IC1-1C4, IC101-1C104— RC4138

(Raytheon), XR4136 (XR) pA4136

{Fairchild) or equal guad op-amp
51—double-pole, double-throw miniature

toggle switch
T1—24-VAC, 100-mA, wall-mount

transformer
Misc.: J1-J4, J101-J104 —phone jacks,

PC boards, wire, chassis, knabs.

The following parts are available from
Synergistic Sound Systems, 1608 5.
Douglas Ave., Loveland, CO 80537:

Amplifier and control PC boards, $7.00
each, Both boards are %: inch G-10, tin-
plated. Completa kit of parts without
cover, $90.00. Solid walnut assembled,
unfinished cover $10.00 (available only
with complete kit). All prices postpaid in
U.5. Colorado residenis add sales tax,

filter components listed in the table.

in kit form for under $100. Although
commercial units are generally designed
to be rack-mount compatible, and thus
about 18 inches wide, this compact unit is
only 9 inches wide. It is even available
with a professional-looking walnut case!
The design uses no inductors and a mini-
mum of different values of capacitors to
make it insensitive to magnetic fields and
saturation problems. Also, it is easier and
cheaper for the hobbyist to acquire the
parts. With 12 bands-per-channel, a
slightly more accurate response can be
formed than with a 10-band unit, and, of
course, the suboctave equalizer is more
flexible than bass/treble controls or even
5-band units. Another benefit of the
build-your-own equalizer is that it can be
specifically wired for either tape-monitor
or preamp/power amplifier connections.
Thus, the overload characteristics and
signal-to-noise ratio can be optimized for
the application.

How it works
The schematic of one channel of the
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Radio-Electronics Lab Test

LEN FELDMAN

A COMPLETED VERSION OF THE GORIN 12-
band dual channel graphic equalizer
was put through its paces in our
faboratories to verify the specifica-
tions of this ultra compact add-on
component. Since the unit is so
compact, we feel that the designer of
this equalizer was wise to keep the
power supply step-down transform-
er removed from the equalizer pack-
age itself. This arrangement contri-
buted to the excellent signal-to-
hum-and-noise readings we ob-
tained, which measured 85-dB be-
iow a 1-volt input reference level.
Insertion loss of the equalizer, with
all slide controls set to their mid-
position, was approximately 1.5 dB.
Figure 1 is a scope photo of our
spectrum analyzer, in which succes-

FIG. 1

sive frequency sweeps from 20 Hz to
20 kHz were taken with maximum
and minimum settings of each of the
twelve slide controls on the equal-
izer. Approximately 12-dB of boost
or cut is available at each of the
twelve center frequencies. The re-
sponse plots disclose an interesting
characteristic of the equalizer. While
boost settings affect a fairly wide
band of frequencies for each control
(relatively low Q response), the max-
imum attenuation settings of each
lever resuit in frequency dips that
are quite a bit narrower in terms of
the frequencies that they affect.
Most commercially made equalizers
that we have tested in the past
exhibit completely symmetrical
boost and cut characteristics as op-
posed to the asymmetrical results
obtained with this home-built unit.
In one sense, the asymmetry turns
out to be a desirable feature for the
user. In attempting to compensate
for deficient speaker characteristics
of a high-fidelity component system,
one often wishes to provide a very
gradual rise in response at specific
frequency regions in the audio spec-
trum, and the boost characteristics
of this equalizer makes this possible.
On the other hand, when one is

faced with problems of standing
waves in a given listening room, it is
desirable to be able to attenuate or
cut a very narrow band of frequen-
cies so that the audible affects of
standing waves are minimized with-
out seriously affecting overall mu-
sical balance. The narrowband at-
tenuation characteristics of the
equalizer (when the slide controls
are used to cut response at a given
center frequency) are suited for this
application as well.

Additional measurements

For a 1-volt input signal, total har-
monic distortion measured 0.005%
with a 1-kHz input signal. At the
frequency extremes of 20 Hz and 20
kHz, harmonic distortion measured
0.09% and 0.027%, respectively.
Even with all the controls set to their
maximum boost settings, distortion
remained quite low. These extreme
settings resulted in an output volt-
age of approximately 4 volts (for a
constant 1.0-volt input), a gain of
approximately 12 dB, and distortion
measured 0.0035% at 1 kHz, 0.14%
at 20 Hz and 0.14% at the 20-kHz
high-frequency extreme. Intermodu-
lation distortion measured 0.009%
with all the controls set to flat and
actually decreased to 0.006% with
all the controls in their maximum
boost positions.

Figure 2 illustrates the overall re-
sponse of the equalizer with controls

FIG. 2

all set to maximum boost (upper
trace) and to maximum cut {(lower
trace). With controls centered, re-
sponse was flat from 20 Hz to 20
kHz, within 0.5 dB.

Summary

In our opinion, this home-built
equalizer offers graphic equalization
capabilities of more expensive, com-
mercially built units at just a fraction
of the cost of such units. Examina-
tion of the layout of the equalizer
suggests that it would be relatively
easy to assemble.

www americanradiohistorv com

unit is shown in Fig. 1. For a simplified
diagram of one band, see Fig. 2. Op-amp
IC3-d, with R14, RI5, C12 and CI13

= Vout
R32
39K

AV"‘V
BOOST Rep4

>
r—o—»::RSZ 16K
T R31Q
BKS

AAA

>
FeS Rz
1 68K
VIN > A

FIG. 2—SIMPLIFIED CIRCUIT of one channel.
Cut or boost depends on setting of R52.

form a bridged-T bandpass filter. Capaci-
tors C12, C13 and resistor R14 are the
“T” that is bridged by resistor R15. At
low frequencies, the high impedance of
the capacitors blocks the signal. At high
frequencies, C12 and C13 short IC3-d’s
output to its negative input. The resulting
negative feedback keeps the output at the
same voltage level as the positive input,
thus preventing a signal from passing
through.

Near the center frequency of the filter,
the signal flows through RI14 to the
center of the “T.”” From there, it is phasc-
shifted by passing through C12, inverted
by the op-amp and then phase-shifted
again by C13. The two phase shifts and
the phase inversion cause the signal com-
ing through C13 to be nearly in phase
with the input signal, thus adding to it
and resulting in signal gain. Resistor R15
damps the “T’ to control Q and filter
gain. Figure 3 shows the frequency re-

]
+10dB 7 \ —
+5dB Sam\
N
0dB <
//, \\

Jr <

dB /
—10dB

200Hz 500Hz  1kHz

FIG. 3—FREQUENCY RESPONSE of Band 6 as
control pot is varied through 11 positions.

sponse of the filter at eleven evenly spaced
settings of control R52. The dashed line
represents the output of 1C3-d.

For frequencies outside the passband
of 1C3-d, the signal is amplified by IC1-a
and IC1-b with gains of R30/R28 and
R32/R31, respectively. When the wiper
of R52 is set to the CUT position, frequen-
cies in the passband of 1C3-d are partiaily
cancelled because the signal fed to the top
end of R40 has been inverted by 1C3-d.
When R52’s wiper is moved toward the

8161 AVIN
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3 RADIO-ELECTRONICS

is shown in Fig. 4. It is close enough to
linear on a dB scale so as not to require
specially tapered potentiometers.

CENTER FREQUENCY

GAIN, dB

FIG. S—PATTERN FOR AMPLIFIER BOARD
is half-size. Enlarge to exactly 8 inches
across.

SLIDER
POSITION

W N NN S

B

FIG. 4—HOW RESPONSE VARIES with the posi-
tion of slider on a linear-taper potentiometer.

Next month we will conclude this arti-

cle with a further discussion of circuit
operation followed by construction, in-
stallation and operating details. Included
in construction details will be several

FIG. 6—HALF-SIZE pattern for control
board that holds the slide pots.

interior photographs and step-by-step in-
structions that you will need to success-
fully complete this stereo graphic equal-

BOOST end, the signal from [C3-d adds to
the output. When the wiper is centered,
signal additions and cancellations are
equal and the response is flat. The resis-

tors are selected for a nominal range of +

izer with the minimum of effort and a

o

v = s coma T ——

"y ‘ i ﬁ i o« <+ o @
% % s = e o Y SN~ o o N
I [ 2 Li_“‘iﬂl iz g »Q&t' 1399}
R4 —w—R6— —R12—% 5~ R18—td——dd R34 ;71};10

FIG. 7—HOW PARTS ARE POSITIONED on the amplifier board. Right and
left halves of board are almost mirror images.

10 dB at the center frequency of the maximum of pleasure. R-E
bridged-T. With a linear-taper poten-
tiometer, the boost or cut versus position
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FIG. 8—THE SLIDE POTS and their associated fixed resistors are

mounted on control board as shown here.
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ONE ACCESSORY

Protect Your Home—

Build Autodialer

And

Cassette Interface

A fire, intruder or other emergency in your unattended home can result
in serious losses. Use this autodialer to alert neighbors or authorities.

A BURGLAR BREAKS INTO YOUR HOME,
tripping an alarm in the process, but
nothing seems 1o happen. Minutes later
he is caught in the act by the police. They
were called automatically by the cassette
autodialer. Activated by switches in the
intruder or fire alarm systems or by a
panic button, the autodialer dials a pre-
programmed number and plays a pre-
pared message. The device attaches to
your telephone and a cassette recorder.

WARNING

Current FCC rules (Part 68) forbid
direct connection of customer-
owned equipment that is not FCC
type approved to telephone com-
pany lines. To use unapproved
equipment, an approved protective
coupler must be installed. Check
with your local phone company for
details.

If you desire, several different num-
bers, each with a different message, may
be dialed in sequence. This comes in
handy when local laws prohibit burglar
alarm dialers from calling the police
directly. In this case, several friends or
relatives can be dialed in turn, to
make sure that at least one is alerted
and will call the police.

Dialing can be done in two ways:
Either by pulsing a relay that has contacts
in series with one of the leads to the tele-
phone or by pulsing a solenoid that
presses and releases the cradle button.
This version is shown in a photograph.
The first method is easiest and does not
require a mechanical linkage to the

JULES H. GILDER

phone. However, telephone company tar-
iff regulations may require you to use a
special coupling device between the dialer
and telephone. If you don’t want the
expense of the coupler and want to avoid
the possibility of trouble with the phone
company, use the solenoid approach.

With the solenoid actuator the cradle
button, which is depressed when you
hang up the phone, is released and
pressed a number of times corresponding
to the numbers dialed. This action accom-
plishes the same results as the contacts on
the telephone dial; it opens and closes the
telephone circuit ecach time a pulse is
applied.

RYM\J;
_—o._f N.O.

TAPE

RECORDER LA
REMOTE EAR
CONTROL PHONE R1
JACK OUTPUT

Ho—AAA

2 R2
> 68K

NORMALLY CLOSED
BURGLAR ALARM SWITCHES

TELEPHONE

2| * N =
IN2646 DIALING CIRCUIT

B1
3 1000

.

CONTROL CIRCUIT

FIG. 1—THE AUTODIALER consists of an ordinary cassette recorder and a few simple components.
Pulses recorded on tape dial a selected phone and then a pre-recorded message is played.
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The autodialer circuit

The automatic cassette dialer circuit
(Fig. 1) consists of the recorder, the
control circuit and the dialing circuit.
You can use any cassette recorder that
has a remote control jack and a jack for an
external microphone. Information that is
recorded and played back is well within
the frequency response of even the least
expensive units.

The control circuitry couples the unit
to any existing intruder alarm system
that has a series of normally closed
switches. When a switch is opened, the
gate of the SCR is disconnected from
ground and a positive pulse is applied to
it. The SCR turns on and locks in. Once
the SCR is triggered, its gate loses con-
trol. The device continues to conduct
even when the gate is returned to
ground.

When SCR1 is triggered, it completes
the emitter-to-ground circuit of Q1. The
transistor conducts and energizes relay
RY 1. This applies power to the recorder
and to the dialer’s disconnect timer cir-
cuit through contacts RY1-l and RY1-2.
At the same time, normally open contacts
RY1-3—in series with the red line—are
closed to complete the circuit to the tele-
phone.

The recorder starts and plays back the
programmed tape. The recorder output is
fed through control R1 to a ring-type
telephone pickup coil and fed directly to
the pulse-detection circuit that opens and
closes RY2. The coil induces the audio
signals from the recorder into the tele-
phone line. Relay RY2 has normally
closed contacts in series with the normal-
ly open contacts of RY1 and the tele-
phone. When RY2 opens and closes in
accordance with the prerecorded pulses,
it is-dialing the telephone.

(If the solenoid method of dialing is
used, the RY1 and RY2 series contacts
are placed in the power lead to the sole-
noid so it pulls in and then releases with
each dialing pulse.)

The audio message follows the dialing
pulses. It will not key RY2 because its
level is much lower than that of the
pulses.

If more than one phone call is to be
made each message, except the last, must
be followed by a tone that is 5 to 10
seconds long. This tone causes RY2 to
open the telephone line long enough for it
to disconnect and prepare the telephone
for the next call.

After the disconnect tone, the next
number is dialed and message transmit-
ted in the same way as the first. After the
last message, the autodialer is turned off
by a timer built around a 2N2646 uni-
junction transistor. When the delay de-
termined by T=R2 X CI1 has elapsed,
the timer produces a pulse that turns off
Q1. This interrupts the current path
through the SCR and releases RY]I,
disconnecting power from the autodialer
and opening the phone-line circuit.

Construction

The construction of the autodialer will
be largely determined by the method of
dialing used. If the series relay is used,
the whole unit may be enclosed in a small
Bakelite case. If the solenoid dialing
scheme is chosen, thena § X 9 X 2-inch
chassis is suggested. This allows the
phone to sit on top of it and provides a
firm foundation for the vertical arm that
will hold the pulsing solenoid, as shown in
Fig. 2.

FIG. 2—AUTODIALER WITH SOLENOID that
pulses the cradle button. The two toggle
switches in the base are not used.

The vertical arm should be 10 inches
high and is easily constructed from a
piece of wood 2 inches wide and 1 inch
thick. To position the supporting arm,
place the telephone on the chassis the way
it normally will be placed. Then mark the
spot where the arm is parallel with the
receiver cradle. Fasten the vertical sup-
port with two screws.

Next, place the solenoid against the
support and let the plunger hang down.
Lower the solenoid until the plunger
depresses the cradle button, mark the
spot on the support and fasten.

With the mechanical work out of the
way, the rest of the device is relatively
simple to fabricate. The circuit can be
built on perforated board or on a PC
board of your own design. The autodialer
can work from a pair of 6-volt lantern
batteries that are generally used in alarm
systems, but a regulated 12-volt DC pow-
er supply can be used.

Installation and operation

If the solenoid dialing method is used,
installation simply means placing the
telephone on the chassis, taking the re-
ceiver off the hook, and allowing the sole-
noid plunger to hold the cradle button
down.

If the series-relay dialing method is
used, one of the leads from the telephone,
preferably the red one, is connected in
series with the contacts of RY 1 and RY2.
In both cases, the telephone pickup coil is
then placed on the earpiece of the handset
of the telephone. Before placing the unit
into operation, play the entire message
tape and time it. Add S seconds on to this
time and then set the unijunction oscil-
lator so that it will produce a pulse after
that period of time has elapsed. This is
done by adjusting the value of R1 until
the desired delay is obtained.

You are now ready to test the cassette
autodialer. Connect the unit to your bur-
glar alarm system so that in the untrig-
gered position A and B are normally
shorted. Now momentarily depress the
alarm TEST switch or open one of the
switches in the alarm circuit.

If the dial pulses recorded on the tape
do not cause the relay to operate, the
volume is too low. It may be necessary to
rerecord them at a higher volume.

If the voice message causes the relay to
kick in and out, the volume is too high.
Lower the volume or rerecord.

The pulse programmer

The pulse programmer in Fig. 3 is
primarily intended to be used with the
cassette autodialer alarm system. It is

TELEPHONE
DIAL SWITCH
RY1-1
s4
S RI < R2 T
$K Fesk  $eek Sk s3 NG
1 1
n 13
R3 < c €2 +
100k $ 0.01 0.01 —
]
6-12v
Ra a1 a2 BAT | ;QRY]
KS 2N3904 2N3904 T

JACK

VOICE

(=S 7w
S2-agfh / MICROPHONE

J2r

& T0 MIC INPUT
-' ON RECORDER

TO RECORDER
PLZ*bREMOTE CONTROL
JACK

*PL1-MINIATURE PHONE PLUG
PL2-SUBMINIATURE PHONE PLUG

J1 ANDJ2-MINIATURE AND SUBMINIATURE
JACKS TO MATCH PLUGS ON RECORDER MIKE

FIG. 3—PULSE PROGRAMMER uses a multivibrator to develop the audio tone puises that dial the
phone or perform other operations. Mike signal feeds through programmer to recorder.

Wwww.americanradiohistorv.com


www.americanradiohistory.com

used to program tapes, which can then
dial a telephone or control some other
circuitry. However, a little bit of imagina-
tive thinking will quickly make you re-
alize that there are many other applica-
tions. For example, you can combine the
programmed tapes with the recorder and
dialer portions of the autodialer and pro-
duce an automatic telephone dialer. A C-
60 cassette used for this application could
easily store one hundred phone numbers.
Another use for the pulse programmer is
in synchronizing tape/slide presentations.
Tones recorded on the tape are used to
short out the remote-control contacts of
the projector and thus cause the slide
mechanism to advance.

The pulse programmer can also be used
to prepare tapes that will control a
sequence of events, such as turning lights
on and off in your house while you are
away. If endless cassettes are used, things
can periodically be turned on and off.

The heart of the puise programmer is a
two-transistor astable multivibrator. The
frequency of oscillation of the multivi-
brator is determined by R1, R2, Cl, and
C2. By setting R1=R2 and C1=C2 the
frequency of oscillation is f=1/T where
T=1.38 X R1 X CI. For the compo-
nents shown, the oscillation frequency is
about 1 kHz.

The oscillator provides the tones that
will be recorded onto the tape for con-
trolling the relay at the output of the
recorder.

Not all tape recorders have a high-
impedance microphone input, so the volt-
age-divider network R3/R4 provides the
desired high resistance load to the oscilla-
tor. The voltage divider also prevents any
damage to the recorder from excessively
high oscillator voltages.

To get the multivibrator to produce

tone pulses that correspond to the digit
pulses produced by a telephone, its output
circuitry is controlled by relay RY1,
which itself is controlled by the telephone
dial. The telephone dial may be removed
from any old telephone or purchased
surplus.

The relay is needed because the pulsing
contacts of the phone dial are normally
closed, and normally open contacts are
needed to control the output of the mul-
tivibrator. The relay is connected so that
when the dial is operated it produces a

PULSE PROGRAMMER with its electronics (Fig.
3) and telephone dial are built into a small
plastic utility box or similar housing.

series of tone pulses for each number
dialed. If, for example, a 3 is dialed, the
relay will close and open three times
producing three pulses. The pulse rate of
the dial is about 10 pulses-per-second.

Building the programmer

The pulse programmer is built into a
plastic utility box that measures 6'4 X
3%/s X 2 inches. This size box will accom-
modate the standard telephone dial as
well as the multivibrator circuit, relay
and battery.

The 3'-inch hole in the cover plate
required for the dial can easily be cut
with a hole saw. It is best to use a variable

speed drill on low, if one is available. If
not, pump the trigger switch on and off so
that the hole saw only makes a few revo-
lutions at a time. By working slowly and
carefully you will get a perfect hole. The
dial can be mounted to the cover plate
with two screws and Z brackets. (For
PL2, any wire can be connected to the
plug’s tip or body.)

Instaltation

To connect the pulse programmer for
use, a four-conductor shielded cable is
needed. This cable should have a minia-
ture and subminiature plug on both ends.
The miniature plug (PL1) goes to the
tape recorder’s microphone input, while
the subminiature one goes to the remote
control jack so the recorder can still be
controlled by the push-to-talk switch on
the microphone.

To program a series of pulses from the
telephone dial, turn on S3 and place S| in
the PULSE position and operate the tele-
phone dial. This feeds a train of tone
pulses to the recorder input. When you
are finished recording pulses, flip the
switch to the VOICE position and record
your message. Additional pulses of longer
duration, such as those used to separate
messages in the autodialer, can be made
by operating pushbutton S2. This will
produce an output pulse for as long as it is
held down, regardless of what position S1
is 1n.

(Material for this story and for the
articles, “Amplifier for Hands-Off Tele-
phone” and “Turn-On Appliances Via
Long Distance” in the March and April
1977 issues was taken from the author’s
book, Telephone Accessories You Can
Build. Published by Hayden Book Co..
Rochelle Park, NJ 07662, Price $3.95. —
Editor) R-E

Matsushita develops new video
disc system

Matsushita of Japan recently announced
the development of its Visc Il video disc
system that uses the same material (polyvi-
nylchloride) and techniques used in manu-
facturing LP records. A further similarity to
LP techniques is provided by the system’s
diamond stylus, which drives a piezoelect-
ric transducer to reproduce the information
contained in the hills and valleys of the
disc. The disc is uncoated, it revolves at
450 RPM and plays up to one hour per
side.

Groove depth is about 1 um, with the
undulations at the bottom of the grooves
about 0.1 um high. Spacing between hills
on the Matsushita disc is about 0.5 um at a
maximum recording frequency of 10 MHz.
The video luminance signal is recorded as
an FM carrier signal with a tip frequency ot
4.3 MHz and a white peak frequency of 6.3
MHz. The cartridge installed on a radial
trolley with zero tracking error is kept
synchronized with the spiral groove.

Matsushita claims that all components
for the system are easily available, and the
Visc If can be produced for between $480
and $600. No actual production plans have
been released yet; the company says it has

to line up disc manufacturers as well as
program material.

“Feedback TV” entertains
cable subscribers

Warner Cable Corporation, a subsidiary
of Warner Communications, Inc., has made
a new “‘feedback TV'' system available to
its 30,000 subscribers in the Columbus,
OH, area. Viewers participate in TV shows
in progress by merely pushing a button to
register an opinion or answer program
questions.

How the system works: A box of elec-
tronic equipment is installed next to the TV
set, plus a control box that looks like a
pocket calculator. There are 30 channels
on the control box, two of which are “‘par-
ticipatory.” These two channels let the
viewer “talk back’ to the TV.

One of the two participatory channels
features a morning ‘‘Sesame Street” type
of program; the other splits the program-
ming between “Columbus Alive” (resem-
bling the ‘“Today Show’’) and a game pro-
gram. On these shows, subscribers press
the buttons to inform program officials how
they feel about the program material, to
suggest topics for discussion, or to answer
game show questions.

WWW.americanradiohistorv.com

Another type of programming is envi-
sioned. Merchants would display their mer-
chandise (such as electronic equipment);
the viewers can then order what they want
by pushing the appropriate button. The
computer has the viewer's address, phone
number and account number, so that the
product and bill can then be sent to him.

The remaining channels in the Warner
cable system present traditional programs,
premium or pay-TV and community service
programs. The company presently has a
franchise to serve 30,000 homes in Colum-
bus and expects this number to increase as
“feedback TV’ catches on.

Microcomputer convention to be
held in Dallas, TX

The International Microcomputer Expo-
sition will be held in Dallas, from Septem-
ber 29 through October 1, 1978. Several
groups, including the American Associa-
tion of Microprocessor Engineers, will be
sponsoring the event, which will be geared
to every level from professional engineers
to beginning computer hobbyists. A panel
of experts will be present to answer ques-
tions. Write International Microcomputer
Exposition, 413 Carillion Plaza, 13601
Preston Rd., Dallas, TX 75240.
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Digital Data
How A Gomputer

The value of a computer is greatly enhanced when the
peripheral devices, such as a CRT terminal,
transmission methods, transmission rates and

£ RADIO-ELECTRONICS

THERE ARE MANY WAYS TO TRANSMIT BINARY DATA FROM ONE
location to another. With the advent of the personal computer, it
is important that we understand these different ways so that we
can understand how a computer communicates with a peripheral
device.

Transmitting digital data

Digital devices communicate with other digital devices on a
direct current (DC) basis. Within this DC signaling there are
two transmission modes—bit-serial and bit-parallel.

In the bit-serial mode each bit is transmitted sequentially.
Figure 1 shows a DC circuit in which a receiving device is

FIG. 1~-BIT-SERIAL TRANSMISSION. For iilustrative purposes only, the
transmitter is shown as an electromechanical device. The transmitted
character consists of five data bits.

connected 1o a bit-serial transmission mechanism. This hypo-
thetical mechanism consists of a plate that has seven electrically
isolated segments. One segment for each of the five bits re-
quired to transmit a character, plus two additional segments that
serve to transmit a space in between each transmitted character.
A wiper arm makes contact with each segment individually and
completes one revolution for each character transmitted.

Each segment is wired to a sensing contact, which, in turn,
can be operated by a mechanical component of the transmitter
such as a paper-tape sensing pin. Current flows in the circuit
connecting this transmitter to the receiver when the wiper arm
crosses a segment whose associated sensing contact is closed.
Because the wiper arm tests each segment sequentially, the
circuit responds accordingly, and the generated code bits are
presented serially to the receiver.

Bit-parallel transmission is performed by preparing all the
character bits simultaneously and then issuing a clock signal to
indicate 10 the receiver that a character is ready (sec Fig. 2).

From this you can sec that bit-serial transmission requires

only one circuit to send a complete character whereas in bit-
parallel transmission, a separate circuit is required for each
character bit (plus the clocking information). The advantage of
bit-parallel transmission is that data can be transmitted faster
because all bits within a character are made available simulta-
neously. This is why bit-parallel interfaces are normally used to
connect up to a high-speed printer whereas the slower teletype-
writer circuits use bit-serial transmission.

Tl

FIG. 2—BIT-PARALLEL TRANSMISSION. All data bits are transmitted
simultaneously over five individual circuits.

Transmission method

A communications receiver accepts and acts upon the infor-
mation contained within the transmitted signal. If the circuit
operates in the bit-serial mode, the receiver must know when the
first bit of a character is available and the time interval sepa-
rating each sequential bit. In the bit-parallel mode the receiver
must distinguish between the idle condition of the circuit and
the occurrence of a character. The transmitter and the receiver
must be synchronized, and, because there is no mechanical
linkage between them, the timing information must be conveyed
on the circuit connecting them. This synchronization is estab-
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ransmission
Communicates

computer has the capability to communicate with
printer or floppy disc. Here’s a look at the various
interface schemes that are available for use.

PHIL HUGHES

lished by one of two methods: asynchronous or synchronous.
In asynchronous transmission the timing information is
derived from each character transmitted. The normal idle condi-
tion of an asynchronous circuit is current-on (called mark). To
initiate operation, the transmitter precedes each character with
a start (current-off) bit. This current-off condition (called
space) advises Lhe recciver that a character will follow and that
it should start looking at the predetermined intervals for the
character bits. The transmitter follows the last data bit with a
return to the normal idle condition by adding a sfop (current-
on) interval. The length of this interval is determined by when
the next character is available for transmission. The term
asynchronous is synonymous with start/stop and implies that
the receiver comes to rest between each character. The start bit
provides the synchronization with each incoming character.
The bit-serial transmission mechanism shown in Fig. 3 is

WA, TN

1ON includes start and

FIG. 3—ASYNCHRONOUS SERIAL TRANSMISS|
stop bits in addition to the data bits.

O NI ot

similar to that shown in Fig. 1, but with the addition of start and
stop bits. Note that the stop bit has a fixed length, but this is
meaningful only when there is a continuous flow of characters,
otherwise the stop bit is indistinguishable from the idle (mark)
condition of the line. This, according to old Western Union
operators, is where the expression ‘just marking tim¢’ comes
from.

In a bit-parallel circuit the receiver uses a timing or clock
pulse to signal the arrival of data. The clock contact shown in
Fig. 2 is operated whenever a character is available.

mitter and the detection of that bit by the receiver) occur at the
same time. The clock rates of the transmitter and receiver are
matched by the transmission of a timing pattern. These timing
patterns are called synchronization (or sync) characters.

In some systems during idle line time (when no data is ready
for transmission), a continuous stream of sync characters is
transmitted. In other systems, a fixed number of sync characters
are sent immediately preceding the data characters. In all
systems, the receiver does a bit-by-bit comparison of the
incoming bit stream to the bit configuration of the sync charac-
ter. When a match is detected, the receiver is said to be locked-
on, and the data characters can be sent without additional timing
information. The receiver can then distinguish between the indi-
vidual bits of a data character because the position of the sync
character has been established.

In asynchronous transmission, timing information is included
with each character. This timing overhead represents from 20%
to almost 50% of the character time, depending on what code is
being transmitted. Synchronous transmission has the advantage
of handling its timing overhead with a few sync characters at the
beginning of a message. This significantly reduces transmission
overhead attributable to timing information.

Transmission rates

Digital data can be transmitted at many different speeds, and
individual devices can frequently operate at two or more rates.
These rates can be expressed as characters-per-second (CPS),
words-per-minute (WPM) and baud or bits-per-second, the
term baud is used interchangeably with bits-per-second. For bit-
serial transmission, the meaning of characters-per-second 1s
clear. For bit-parallel transmission, bits-per-second and charac-
ters-per-second are equivalent because each bit requires a sepa-
rate circuit. Bit-scrial devices have a varying number of bits in
each character, and transmission facilities are concerned with
the maximum number of electrical transitions they are required
to handle. Therefore, bit-serial devices and transmission limita-
tions are expressed in terms of bits-per-second.

To determine the transmission rate, we must first determine
the number of bits contained in a transmitted character. This
number is generally not equal to the number of bits that are
required to define the character because transmission-overhead

The synchronous transmission method is more sophisticated bits must be added. For example, the ASCII code requires only E
than the asynchronous mode. It assumes that the transmitter seven bits to define a character, but the synchronous transmitter <
and receiver are being driven at identical clock rates and that the adds a parity bit for error checking. Thus, transmitting the §
corresponding functions of each (bit generation by the trans- ASCII code over a synchronous data link requires eight bits- ®

45
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per-character. The following formula can be used to compute

the data rate on a synchronous link:

Bits-per-second = characters-per-second X bits-per-character
(data bits + parity bit).

For asynchronous transmission, add the start and stop bits as
well as a parity bit. If the start and stop bit times are equal to the
character bit times, then 10 bit times (seven data bits + parity
+ stop + start) are required to transmit an ASCII character.
Actually, in asynchronous transmission the stop bit is frequently
longer than the data bits. For example, an ASCII teletypewriter
requires a stop bit that is equal to twice the length of a data bit,
thus requiring 11 bit times to transmit a character. The Baudot
(an older five-bit level code) teletypewriters generally require a
stop bit that is equal in length to 1.42 bit times. Because of this
difference between various asynchronous transmitters, the char-
acter is expressed in terms of bit-lengths. This bit-length-per-
character is called the unit code. For example, an ASCH code
with a parity bit, a start bit and a stop bit equal in length to one
data bit is a 10 unit code. A Baudot device with five data bits, a
start bit, and a 1.42 unit stop bit form a 7.42 unit code. Table 1

TABLE 1-UNIT CODE FOR COMMON DEVICES

30
10 characters
Bell characters per
System per second
Baudot Western second ASCIl
TTY Union TTY |ASCH TTY | terminal
Start 1 1 1 1
Data bits 5 5 7 7
Parity bits Not used | Not used 1 1 |
Stop 1.42 1 2 1
' Total unit
code 7.42 7 11 10

shows some common devices and representative code lengths.
Using the unit code concept, the following formula de-
termines the data rate for asynchronous circuits:
Bits-per-second = characters-per-second X unit code.

Communications interface

The communications interface is the electrical connection
between the computer and the communications equipment. The
latter is generally a data set or modem. (A modem is a device
that converts DC signals into AC signals suitable for transmis-
sion over telephone circuits and then converts them back to DC
signals for reception.) The computer equipment is either an 1/0O
port or a terminal.

It is fairly common for two pieces of computer equipment to
be connected together. Although this does not fit into the strict
definition of a communications interface, the definition can be
stretched a little. The two pieces of connected equipment are
generally called the data terminal equipment and the data
communications equipment. Since the data terminal equipment
will exist whether the terminal is connected to a communica-
tions interface or to a computer, the terminal itself can be
defined as the data terminal equipment. Data communications
equipment refers to either the data equipment or the computer.
In other words the data communications squipment will always
refer to whatever it is that you are connecting to a terminal.
Now that we have the hardest definition out of the way let’s look
at a couple of common interfaces. We'll see what they are, how
they differ and how they are applied.

Figure 4 shows a 20 mA (20-mil) current-loop interface. The
circuit has only two wires, with the earth commonly used in
place of one wire. A mark condition or logic 1 is defined as a
complete circuit; a space or logic 0 is an open circuit; and infor-
mation is transmitted as is shown in Fig. 3. This circuit is the
standard interface for teletypewriter devices.

DC VOLTAGE
SOURCE

L

RECEIVER TRANSMITTER

-d. .

FIG. 4—20-MIL CURRENT LOOP for serial data transmission. Some
systems replace the return path with a common ground. This reduces the
number of wires running between the transmitter and receiver to one.

The other common interface is the Electronic Industries
Association (EIA) No. RS-232-C. This interface is the most
popular even though it predates integrated circuits and is there-
fore not tailored to IC levels. The telephone companies use this
standard as the interface with which their data sets are designed
to operate.

The RS-232-C standard is defined in terms of voltage levels.
A voltage from +3 to + 15 is defined as a space or logic 0, and a
voltage from —3 to —15 is defined as a mark or logic 1. The
transmitter specifications are from +5 to -+ 15 volts for a space,
and — 5 to — 15 volts for a mark. This aliows for noise and a loss
of up to 2 volts in the circuit.

A standard RS-232-C communications circuit consists of a
data path in both directions, a ground return and status and

TABLE 2-STANDARD RS-232-C PIN ASSIGNMENTS

Pin No. Description Data direction
1 Protective (chassis) ground
2 Transmitted data From terminal
3 Received data To terminal
4 Request to send From terminal
5 Clear to send To terminal
6 Data set ready To terminal
7 Signal ground
8 Data carrier detect To terminal

20 Data terminal ready From terminal

control lines. Table 2 shows the standard pin assignments for the
most common signals and the direction of data flow. Note that if
a computer is directly connected to a terminal, it is necessary to
alter some connections such as attaching the receive-data lead
from the terminal to the transmit-data lead of the computer and
vice versa.

The protective ground is equivalent to the third pin on a
standard household electrical outlet. It insures that the chassis
potential of all the equipment is equal, which should result in a
longer equipment life. It also eliminates possibly hazardous
potential differences between chassis. Signal ground is used as
the reference for all the interface levels.

Transmitted data is the data that comes from the transmitter
and is sent to a receiver; receive data is transmitted in the other
direction, with the information to be displayed.

All other RS-232-C interface signals are for supervisory or
control purposes. Some send information to the terminal, and
others request information from the terminal. Data set ready
signals the terminal that the communications equipment is
powered up and ready. Data terminal ready indicates that the
terminal is powered up and ready.

The request to send and clear to send lines are used for
handshaking between the terminal and data set. When the
terminal wants to send data, it activates the request to send line
and then waits for the communications equipment to activate
the clear to send line before data is actually sent. This gives the
data set time to turn on the transmit signal. The delay between
request to send and clear to send is called line turnaround time
and can vary between 0 and 200 ms. The actual delay is selected
based on circuit characteristics and then set by the circuitry
within the data set. R-E
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Noise
Interierence

How To Get Rid O1 It

Eliminating interference in mobile radios can be simple when

you find the source. Here’s how to find and get rid of most noise.

NOISE INTERFERENCE IS PERHAPS ONE OF THE MOST IRRITATING
problems encountered when installing a mobile rig. Some noise
problems seem so difficult to eliminate that many simply put up
with the irritation, and accept it. However, most noise problems
are relatively easy to solve, and are amenable to almost simplistic
solutions.

The first step in troubleshooting any mobile noise problem is
to identify the types (notice the use of the plural form!) of noise
present. Generally, noises come in bunches, each of which must
be solved by a slightly different approach. Is it, for example,
spark plug/ignition noise? Is it alternator whine? Or is it the
sloshy-sounding tick of the gasoline level sensor in the fuel
tank? You should not fall prey to the trap of assuming that only
one form of noise is present, even when they sound enough alike
to mask each other.

Suppression methods

Table 1 shows the most common types of noise in mobile
broadcast and communications receivers, along with their
recommended cures. Be aware, though, that many transceivers
may not be able to use all of these techniques because of the high
current demands of the transmitter. For example, if the L-
section filter is used to suppress alternator whine, the recom-
mended choke will have too high a resistance for a 100-watt
transmitter. In these cases, you could open the transceiver and
insert the filter in the power-supply line feeding the receiver and
thus leave the power-supply line feeding the transmitter circuits
intact. If this is possible, it will also allow you to fuse the power-
supply line feeding the receiver at a much lower current than the
rating of the primary fuse for the transmitter. It has been known
to happen, especially where solid-state receivers arc used, that
the receiver power supply could burn up rather spectacularly,
yet the power-supply current would not blow the 25- to 50-
ampere fuse needed to sustain the normal transmitter supply
current.

Also, be aware that some automobile manufacturers will have
installed some suppression techniques that could be superior to

JOSEPH J. CARR

those given in this article for specific automobile madels. This is
especially true for alterrator whine or where a grounding or
shielding problem in the vehicle has been detected. A call to the
local automobile dealership or to the field-service department of
the auto maker often vields rich information.

The capacitor method of suppressing ignition noises works
well on the old-fashioned Kettering coil/breaker-points type of
ignition that is standard on almost all cars, but it may not work

=Y R = P !

FIG. 1—IGNITION SYSTEM i3 the most dominant source of RF interfer-
ence in tive inatallati Early t radic operatora often
used ignition coils from Model-T cars as transmitters.

or may cause damage to the newer solid-state ignition systems.
In this case, contact the car manufacturer (either the car maker
if it is O.E.M. equipment or the ignition manufacturer if it is an
after-market product).

The ignition system (shown in Fig. 1) is not the enly source of
spark-like interference. There are numerous small DC motors in
your car that are often overlooked. One of the prime offenders is
the motor (see Fig. 2} that drives the blower in the heating/air-
conditioning system:.

Standard suppressors
Some of the suppressicn techniques recommended (see Table

wWwWw.americanradiohistorv.com
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SYMPTOM

CAUSE

TABLE |

CURE

COMMENTS

Popping static at a
regular rate. Varies
with engine RPM.

Ignition system

Check for deteriorated
resistance ignition wire. Bypass
capacitor from battery terminal
of ignition coil to ground
(0.5-uF).

Check antenna ground.

terminals of regulator to ground
with 0.1-uF capacitors.

High-pitched ragged Generator 0.1 to 0.5-uF from armature Applicable only to
howl. terminal to ground and/or older U.S. and some
L-section filter at radio power imported cars.
lead. Do not bypass field
terminal.
High-pitched, nearly ‘“‘pure” Alternator Check car manufacturer’s
whistle. Varies with engine service manual. Install a 0.1 to
RPM. 0.5-uF capacitor at alternator
and/or L-section filter at radio
power lead.
“Frying eggs’’ sound. Regulator Bypass input and output May also indicate a

defective regulator.

Popping (slow). Does not
vary as engine RPM varies.

Gas gauge sender
unit.

Bypass lead-in wire as close to
tank as possible. (0.5-uF).

Usually found under
carpet in trunk. Consult

manufacturer’s service

not vary with engine RPM.

manual.
Popping sound as brake is Brake-light switch. 0.5-uF across switch.
depressed.
Horn noise. Horn 0.5-uF across horn winding. May be masked by
sound of horn.
Electrical motor whine. Does Motors 0.5-uF across winding.

coaxial automotive bypass capacitors.

Capacitor types: For AM radios, use only automotive-type bypass capacitors or coaxial types. For FM or CB radios, use only

FIG. 2—HEATER/AIR CONDITIONER BLOWERS and other DC motors are
often overiooked as sources of noise.

1) may already be installed in the car by the auto manufacturer,
while you must add the others yourself. Note that vehicles
equipped with only an AM radic may not have adequate bypass
capacitors for high-frequency suppression, but many cars having
AM/FM radios will have the correct capacitors. What is needed
are coaxial bypass capacitors, such as those manufactured for
amateur and CB use by Mallory and others.

Ignition system suppression uses a 0.1- to 0.5-uf capacitor
across the primary side of the ignition coil and some resistance
(approximately 10,000 ohms) in series with the spark plugs. Be
absolutely sure to connect the capacitor to the battery terminal
of the ignition coil (see Fig. 3) and not to the distributor termi-
nal. (The distributor terminal of the coil is identified by the wire
that runs to a grommet or connector on the side of the distribu-

tor, while the wire on the battery terminal of the ignition coil
seems to disappear into the car’s main wiring harness.) Use a
coaxial bypass capacitor, then disconnect and discard the
existing AM suppression capacitor.

The series resistance can take any of several forms. You
could, for example, use copper ignition wires and then insert one

0.14F COAXIAL
BYPASS 70 OISTRIBUTOR
CAPACTOR 10K ROTOR
+ = {SEE TEXT)
= IGNITION COIL
BATT i
[ DISTRIBUTOR I

s

FiIG.3—KETTERING IGNITION SYSTEM was the most common before the
electronic ignition system was introduced. Noise suppression involves
addding a 0.1-uF capacitor on the primary side of the ignition coil and
some resistance in series with the spark plugs if the engine does not
already have this resistance present. The series resistance can take the
form of resistance-type ignition wires or barrel-type resistors that are
inserted in the spark plug wires.

BREAKER POINTS ‘

of those little black barrel-shaped noise-suppression resistors in
the line. I do not recommend this method, however, because the
resistor could work loose and leave you stranded in the middle of
nowhere. The car manufacturers usually supply the vehicle with
either radio resistance wires or resistor spark plugs. In the case
of some imported cars, resistor inserts or caps that attach to the
spark plug electrodes are installed. The resistance wire, used on
most American cars, works well in suppressing spark plug noise,
but has the habit of deteriorating every couple of years. It does,
however, provide very credible suppression of spark plug
noises!
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Figure 4 shows how to mount the coaxial bypass capacitor to
the alternator frame to reduce the high-pitched whistle-type
interference. As in all noise suppression capacitor installations,
it is critical to keep the leads between the capacitor and the
alternator as short as possible.

The correct terminal on the alternator (or generator if your
car is older or imported) is the larger of the two terminals. This
high-current terminal carries the charge to the battery. Do not

ALTERNATOR C
OUTPUT
TERMINAL X

© O ©
©

FIG. 4—ALTERNATOR WHINE is reduced by adding 0.1 to 0.5-uF coaxial
capacitor to siternator as shown. Check with auto manufacturer for
correct value or damage may result. To further reduce noise, an L-section
filter can aiso be added at the input power line feeding the radio.

0.1to 0.5uF

COAXIAL
/ CAPACITOR

attach a capacitor to the smaller terminal, or damage may
result.

Also, check with the automobile manufacturer about the
correct capacitor value for your particular car model. A value
between 0.1 to 0.5 uF is usually recommended. However, there
have been several cases reported where certain alternators have
resonated with the added capacitance, and this resonant condi-
tion resulted in alternator damage. It is better to check it out
than not!

In the “old days” when generators were used and the voltage
regulator was a chattering bank of three high-current relays in a
little black box, the recommended cure was a 0.1-uf capacitor
connected to both the battery and generator terminals of the
regulator and a series R—C network with a short (less than 1 us)
time constant from the field terminal to ground. But this is no

0.1uF COAXIAL
CAPACITOR'

VOLTAGE
REGULATOR
TO BATTERY

TO BATTERY

0.1uF COAXIAL
CAPACITOR

SHORT PIECE
OF BRAID

REGULATOR
MDUNTING
SCREW

VOLTAGE
REGULATOR

a b

FIG. 5—REGULATOR CAUSED NOISE is reduced by adding a 0.1-4F
coaxial capacitor in series with the battery terminsl. Two possible
methods for mounting the capacitor is shown in sand b

+14.4VDC ENGINE
COMPARTMENT PASSENGER
0.54F COAXIAL COMPARTMENT
CAPACITOR
) 0.5uF COAXIAL P
(i | CAPACITOR Er
HEATER/AC
MOTOR MOTOR
\FIREWALL
a b

FIG. 6—DC MOTOR NOISE is reduced by adding 0.5-uF coaxial capacitor
across motor winding as shown in a Possible mounting location is shown
in b

longer the best advice. In modern cars, the regulator is either all
solid-state or partially solid-state (the high-current pass element
is a relay), so only a 0.1-uF coaxial capacitor from the battery
terminal to ground is required.

Figure 5 shows two alternate methods for mounting the
coaxial capacitor. Note that any existing AM suppression capac-
itors must be removed prior to installing the coaxial capacitors.
Figure 5-a shows what can be termed the “common-sense”’
mounting method, while Fig. 5-b shows a little more clever
method if the mechanical construction of the regulator allows it.
Most regulator terminals are threaded to accept a No. 10-32
machine screw to hold the wire, so use a Mallory bypass capac-
itor that is similarly threaded. If only the female version is
available, cut a No. 10-32 stud from a machine screw. Be abso-
lutely sure that the connection between the capacitor and the
terminal is tight or problems will occur at high charging
currents. Use a piece of battery grounding braid or the tinned
shield from a RG-8 or RG-11 coaxial cable to ground the capac-
itor body. Solder the end of the ground strap to the capacitor.

Figure 6 shows the method for suppressing the noise from a
small DC motor such as the heater/air-conditioner blower. The
0.1-uf coaxial capacitor must be mounted as close as possible to
the motor, a feat that is a lot easier to write about than actually
do in most cases! Also, be sure that the motor housing is well
grounded; the antirattle compounds that are sometimes used
often provide a good DC ground but a poor RF ground.

Receiver defects

Component failures can create a noise problem in a vehicle
that is otherwise free of excessive interference. The most
common problem is the failure of certain noise-suppression
components in the power-input circuit to the receiver.

Figure 7 shows a typical (well almost typical) power-input

TRANSCEIVER 138V +122V +8V
CHASSIS Q o @
ct
180PF
[SPARK =
Haey ) PLATE) 560/2W | p,
FROM U e
BATTERY b == Y R 12000
O " AV‘VAV &
D1
€3 4
500uF 7R Vz= &
2 : c4 8vOC
RY@: 2000,F 1004F
TO HIGH-
CURRENT
XMTR
SUPPLY = = = = =

FIQ. 7—TYPICAL POWER-INPUT CIRCUIT to mobile radio. If capacitors
C1-C4 open up or if L1 should short, noise will enter the radio through the
power supply line.

circuit to the receiver portion of a transceiver. Capacitor Cl
rarely opens up (if it is used at all) because it is a spark-plate
capacitor that consists of two pieces of copper foil sandwiched
across a small square of fishpaper insulator. But if capacitors
C1-C4 (especially capacitor C2) should open up, or if coil LI
should short out without shorting to the chassis (in which case it
would burn out the fuse), then noise will result.

If the antenna input choke, or the lead from the antenna
terminal on the transmit/receive relay, is placed parallel and
beside the power-supply line from the battery, then there is a
good chance that noise pulses will be picked up and cause
interference in the RF amplifier. This type of noise problem,
which incidentally is seen fairly often, is best corrected by either
repositioning the antenna line or by placing it inside a shielded
enclosure.

The best way to determine whether the problem is in the radio
is by substitution, although this is not the most practical way
where amateur mobile installations are concerned. But if it is
possible to temporarily install some other rig then try it. If there

WWW.americanradiohistorv.com
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1s reduction in noise with the new rig (or, very rarely, the
elimination of noise), then the problem is in the rig.

Antenna and radio grounding

Do not overlook the grounding connections for the antenna
and the transceiver chassis as a possible cause of noise problems.
The antenna should be checked by substituting it with a known
good antenna. Although it is not resonant at the HF or VHF
ham bands, you may use for test purposes only, an ordinary low-
cost AM car-radio antenna. Attach the correct cable adapter
and plug it into the transceiver antenna connector. Ground the
base of the test antenna to a conductive chrome or bare steel
fixture on the car—it is not usually necessary to mount the
antenna.

When checking ground connections, it is advisable not to rely
on an ohmmeter because the readings can be highly misleading.
Like the tube tester, if the reading indicates it is bad, then you
better believe it, but if it indicates it is good, then it may still be
bad. In the case of the antenna, if an ochmmeter indicates that
the coaxial cable shield is open, then you have found the source
of your trouble—not to mention transmitter tune-up problems.
However, if the ohmmeter reads some low resistance, then you
must make the substitution test to verify that the ground is the
cause of the problem.

Similarly, the radio chassis may look grounded to the DC
power supply but to RF it actually might be at a sufficiently
high impedance to produce a noise voltage high enough to
interfere with reception.

Modern automobiles frequently use a clay- or putty-like anti-
rattle compound between the dashboard and the firewall. Noise
may result if the dashboard and the firewall are used as the
ground return for the transceiver’s DC power supply. The solu-
tion is to connect a heavy conductor between the radio chassis,
the major dashboard braces and the firewall. Use either battery
braid or an outer shield from a length of heavy coaxial cable.

The problem of noise caused by poor chassis grounding has
been compounded in recent years by the use of lock-mount
brackets and antitheft consoles over the transmission hump.
This type of mounting is particularly popular with CB’ers, but is
also used in low-power HF and two-meter amateur rigs.

Many less experienced mobile installers will use the coaxial
cable shield as the DC ground return wire. This will not cause
any DC-related problems unless the transmitter is a high-power
unit that requires a large current from the supply circuit. It
does, however, create potential noise problems because the RF
impedance is quite high! If the radio has a ground wire, use it; if
not, make one.

If you use a slide mount, you should take special care of the
copper-finger connectors that bring power to the set. As long as
they are not corroded and have not lost their spring tension, they
work well, but let them deteriorate and you will hear it in the
loudspeaker! The best solution is to route the ground wire
directly to the firewall, but if theft is a problem in your area,
then be sure to maintain the connections on the slide mount.

Antenna or power-line noise

Once the radio chassis and antenna grounding have been
attended to and eliminated as possible sources of the noise, the
next consideration is whether the noise is entering via the
antenna or the power line. To determine this, disconnect the
antenna and note whether or not the noise level is reduced.
Some amateurs seem to believe (erroneously) that the type of
noise indicates how it enters the set. Ignition noise, especially,
can enter the set by either the antenna or power line, and the
proper corrective action for each is different.

Antenna-related noise, for example, is often caused by the
inadequate shielding action of the hood or body panels, or it can
be caused by RF reradiation from the tailpipe of some other
vehicle. Noise that enters on the power line, on the other hand,
is often caused by the incorrect placement of the power cable
itself, or by induction from another cable.

It is good practice to take note of whether the car has recently

been serviced, or has recently been returned from the body shop
following accident repairs. Sometimes, the fiberglass and plastic
components materials used to repair body damage, or an incor-
rectly reinstalled antenna ground, can cause noise that did not
exist before. For instance, in an actual case of a car with an all
fiber glass body, the AM/FM radio has a great deal of motor
noise that had not been there prior to repairs on the right rear-
quarter panel. It turned out that the antenna ground to the
tailpipe had not been reconnected, which was causing the
interference.

After the tune-up

Another pessible cause of a flare-up in motor noise is an
improper motor tune-up job. If the noise occurs for the first
time right after a tune-up, then suspect that something was
wrong with the job.

In some cases, | have discovered that the mechanic substi-
tuted straight copper high-voltage wires for the resistance wires
specified by the manufacturer. Use an ohmmeter to check
whether the mechanic substituted the incorrect wire. First,
check the wire from the high-voltage terminal on the coil to the
center terminal on the distributor. If this wire does not have a
resistance of several thousand ohms, then get back to that garage
and have the mechanic install the correct spark-plug wires.

It is equally important to check the wires if the noise has
appeared gradually, and it has been 25,000 miles or two years
since the high-voltage wires were last replaced. The carbon-wire
filament used in these cables deteriorates after a while and to a
point where internal arcing occurs. Besides causing rough
engine idle, this will also cause radio-frequency interference in
the radio receiver.

A sure sign of deteriorated ignition cables is a low-speed
popping noise that is most noticeable when the car is idling. This
condition is caused by having one open-circuited spark plug. If
you have ever observed the ignition waveforms of a multicy-
linder engine with such a problem on an automotive oscillo-
scope, then you probably saw the pulse amplitude on the
offending cylinder go so high that it passed right off the top of
the screen!

Some amateurs operating in the low-frequency (75-meters,
mostly) bands use a low-value RF choke in series with the
receiver antenna line inside the transceiver cabinet. This RF
choke is usually placed in the receiver side of the transmit/
receive relay circuit. Figure 8 shows an RF choke made up of a

AMIDON N FROM ANTENNA JACK
T25-2 CORE. el
s (¢ y 3TURNS NO. 22
-4 PYC INSULATED

HOOKUPWIRE

TO RF AMPLIFIER

FIG. 8—NOISE CAN ALSO BE REDUCED by placing an RF choke in series
with the antenna line inside of the receiver.

few turns of No. 22 enameled wire wrapped around a red-core
toroid. This technique can work as high as the 20-meter band,
and a colleague on mine claims that it works even into the 27-
MHz Citizens band. However, inductance at the high end of the
HF spectrum becomes appreciably reactive at those frequencies
and will not only dull the noise-pulse spike but also impede the
RF signal!

Alternator whine is one of the most annoying forms of
interference to mobile rigs. It usually enters through the power
line and is difficult to suppress. It even affects two-meter rigs,
(normally immune because of the remoteness of 144-MHz from
the stronger noise-pulse harmonics) because the whine pene-
trates the audio stages.

Figure 9 shows an L-section filter, long popular in the auto
entertainment electronics market. The problem with using this
filter is that the choke’s high DC resistance will cause appre-
ciable voltage drop when the transmitter is keyed. The choke is

continued on page 114
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Part 2—Conclusion of the roundup covering

electronic clocks designed for installation in wall - - o a
Displays Chimes

and mantel cabinets.
FRED BLECHMAN, K6UGT

LAST MONTH WE INTRODUCED YOU TO
the world of unusual electronic clocks—
those clectronic clocks housed in the
more traditional cabinets and having such
features as chimes and pendulums. Now
let’s complete the roundup.

Heath

The Electronic Clock Chimes is an
accessory that fits into the cabincts of the
Heath model GC-1195 floor and model
GC-1197 shelf Super Clocks. It electron-
ically synthesizes a natural. mechanical
chime sound and reproduces the West-
minster Chimes melody of London’s Big
Ben clock. The notes arc the samc as
those first used on the clock in the
University Church tower of St. Mary,
Cambridge, England, and selected for the
Victoria Clock Tower in the House of
Parliament in 1859. There. the hour is
still struck on the old bell, Big Ben, after
the four famous musical phrases have

FIRST QUARTER | gRD THROUGH THIS HOUR,
-y —me—— BETHOU OUR GUIDE
Eélt EEa ] so.8y THY POwER
NO FOOT SHALL SLIDE.
HALF HOUR

i=mes erre
THREE QUARTERS
&ﬁé‘x'—ﬁﬁP Es== =0

FULL CHIME

been played on the smaller bells. The
music (Fig. 6) was inspired by a phrasc
from Handel's symphony ‘I Know That
my Redeemer Liveth,” and the words and
music were arranged by William Crotch
in 1793.

Synthesization is the production and
control of sound, including music. by
duplicating the pitch, timbre and loud-
ness contour. The pitch is the sound’s

HEATH GC-1197 Digital Shelf Clock may be
used with Heath electronic clock chimes.

dominant frequency, the timbre is its
time-varying frequency spectrum and the
loudness contour is its amplitude or mod-
ulation envelope. Synthesis of the chime
notes uses this principle.

Each note frequency that is used in
chime-note synthesis is generated by the
note synthesizer and related to the other
note frequencies by a multiple of 12,/2.
Therefore, there is a constant frequency
change between cach successive note, just
as in a piano scale. This note-frequency

transpose the tunc into various musical
keys. The pitch of thesc notes falls within
the range of most clock chimes.

Four notes sound on the quarter-hour,
cight on the half-hour. twelve on the
three-quarter hour, and the full 16-note
passage is sounded on the hour. followed
by a monotone striking the number of
hours. Actually, only five notes are
used—four for the melody and one for
the striking hour. A tick-tock sounds
continuously, and controls are provided
for volume, pitch and sound decay.

It’s easy to build

Construction is straightforward and
the Heath assembly manual. as usual, is

DO-IT-YOURSELF case made from balsa wood.
“Clock module” is LCD wristwatch.

excellent. Twenty-two IC's, 24 diodes, 7

i“"’ Tapla (Fae I’#ﬂ relationship establishes what is known as transistors. a speaker ;\nd many other %
- - t eas . an even-tempered scale. In this unit. the components fit onto a single 47/s-inch X =<
FIG. 6—WESTMINSTER CHIMES MELODY is entire scale can bp adjustqd approximate- 10-inch EC board. PO\.vcr and display é
struck by several of these clocks. ly 1'/: octaves with the pitch control, to segment signals arc provided by the clock o
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in which this unit is installed via a 9-pin
connector and two clip leads. The display
segments are decoded by the chimes elec-
tronics to program the times, the tune
and the hour-tone sound. Heath will not
give you information on how to mate
these chimes to any other clocks but their
Super Clocks, and to use these chimes
with any other clocks voids the chime
warranty.

The circuitry used in this unit involves
advanced digital and musical theory, well
beyond the scope of this article. If you’re
interested in specific details, write Heath
for the price of the Electronic Clock
Chimes Manual (Part No. 595-1896-02).
Heath Company, Benton Harbor, MI
49022.

Sankyo

The Sankyo model 803 AL is a digital
alarm clock in a wooden case, and it
features Westminster Chimes. Although
the digits are driven electromechanically,
electronics control the number of times
the tune, which is played on a motor-
driven music box, is repeated. The full
16-note Westminster Chimes tune,
shown in Fig. 6, plus chords, takes 13
seconds to play, and is switch-selectable
at the beginning of every hour or at
alarm-set time. [t plays only once on the
hour, but when the unit is set in the alarm

SANKYO BO3AL Digital 24-hour alarm West-
minster Chimes clock.

mode, the tune repeats five times. The
control circuit uses an R—C time constant
to bypass a cam on the music-box drum
that operates the cutoff switch. The time
constant is set to complete its cycle
during the fifth playing of the tune, after
which the cam switch shuts off the
circuit. A small motor drives the music
box through a set of high-quality plastic
gears.

The digital display consists of four silk-
screened translucent orange plastic
drums on a common shaft, driven by a
small 60-Hz synchronous clock motor
and the associated gears. A single 0- to
60-second wheel turns once per minute.
A 24-hour alarm drum, which can be set
in 10-minute intervals, trips a micros-
witch to sound the chimes at the selected
time.

To set the time display, place an index
finger in a depression in a knob on the
side and turn the knob with your fingertip
to activate the unit-minutes drum. You
can go forward or backward: the other
digits change sequence by means of
molded tabs on their drums. A low-high

switch sets the level of a single incandes-
cent bulb that is used to light the display
from within.

A three-position switch selects chime
operation—hourly, off or alarm. There is

SANKYO B03AL. The digits are printed on
translucent drums, driven by a clock motor. A
single incandescent bulb lights the number
drums from inside. The ‘‘chimes” are played by
motor-driven music box.

no sound on the quarter-hour, half-hour,
or three-quarter hour.

This unique and beautifully styled
clock is ruggedly made and can be
obtained from any Sankyo dealer. How-
ever, it is nrot available in kit form.
Sankyo Seiki (America) Inc., 149 Fifth
Avenue, New York, NY 10010.

Solid-State Time

This Fosket-designed Electronic Pen-
dulum Clock is intended as a mantelpiece

1atad al 'y 1,

SOLID-STATE TIME. C

mantel-style digital clock with swinging elec-
tronic pendulum. Time exposure shows all pen-
dulum LED’s lighted.

clock; it is over 10 inches wide and almost
11 inches long. It comes complete with an
early-American maple case, four lathe-
turned spindles, a crown and two ruby
lenses—a large one for viewing the time
and a smaller one for viewing the pendu-
lum. The pendulum electronics are so-
phisticated but assembly is simple. In
fact, the entire assembly of this clock is
simple enough for a beginner.

A completely preassembled Liron
model LT-701 12-hour clock module,
with four large 0.7-inch-high bright
digits and a blinking colon handles the
timekeeping and display functions. A
wall-plug transformer is used to supply
power and the 60-Hz input from the 117-
VAC line. The module processes the 60-
Hz input to perform timekeeping with
long-term accuracy. Pushbutton and tog-
gle switches set the alarm and display

WwWwWw.americanradiohistorv.com

times. An alarm buzzer was included in
the kit we built, but it was necessary to
add the circuitry shown in Fig. 7 to make

+Vgg NPN

2N2222
OR EQUIV
15V
SECONDS L
56 <
L(} ‘/2W:>
[ —
0000000 O0 é (g o)
123 456 78 9310111213

FACE OF MODULE

FIG. 7—ALARM DRIVER and seconds display
switch added to Solid-State Time's clock.

¢ B . oD Rwne B gsiem

M 7
LI &

SOLID-STATE TIME alarm buzzer is driven by a
simple transistor circuit wired directly to clock
module.
the sound louder. (The components for
this extra circuitry may be included in the
kits being shipped by the time you read
this article.) In addition, it was necessary
to add a switch for displaying seconds, as
shown in Fig. 7.

The module and the switches are
mounted on the back panel, with lots of
room and accesstbility.

The pendulum

The pendulum assembly is built onto a
separate PC board that mounts on the
inside front of the case and is connected
to the clock module with only three wires.
Figure 8 shows the physical layout of the

8 1
7 6 5 4 3 2
LED ® [ ] ® o0 ® ® ®
NUMBERS . . .
L. 900009

¥ o3 12 N

FIG. 8—SOLID-STATE PENDULUM has minia-
ture and jumbo LED’s.

pendulum, which consists of eight small
LED’s, wired so that both a small LED
and a jumbo LED light simultaneously. A
unique feature of this pendulum is that its
rate of travel varies throughout its swing,
the action closely simulating that of a real
pendulum. This is accomplished by using
a PROM (Programmable Read-Only
Memory) furnished already programmed
for this specific design.
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Pendulum electronics

Figure 9 shows the complete pendulum
circuitry. The 60-Hz signal coming from
the AC line is slightly squared by resistor
R1 and capacitor C3 and further squared
by one inverter section of hex inverter

output pin of IC3 is affected by the
incoming pulses. Note that pin 9 changes
state every four pulses, creating a new
address for the PROM. Also, note that
diodes D1, D2, D3 and D4 (Fig. 9) hold
the IC3 reset line low (until the 120th

A'AvAv
60Hz IN R2 9%y 17
o yi ) o
c3 <RI SHAPED )
I 01 100K 60Hz
an /INPUT
R4
16
" 10082 ,
gy L 3 2 v /,
1 (NOTE) [L3[— 12 1% 3%
0N PULSE 2 (- (e
o— 9 4 gl N 8 Ao 10 S\
I 3 B A, ,
12 4
5 8" 11 10 A1 11 A s
& 1c3 Ic1 162 4__&1’@_@"'
-01]: 5 “16" _| 5 § Ay 12
4024 74 2
L 0 co4 745288 | 13 54
RESETS 4 "32 3 4 A3 13
EVERY
120 Ty 384 1 2 A 14
COUNTS - y
15
R3 8 cl T8
IN914 ¢ :l__
NOTE: -

EACH FOURTH NEGATIVE-GOING INPUT PULSE CAUSES ONE QUTPUT LINE TO GO POSITIVE IN

BINARY SEQUENCE. SEE FIGURE 10.

FIG. 9—COMPLETE PENDULUM CIRCUITRY. The

-Hz line waveform is processed by binary

counter and a PROM to light the LED pairs in a realistic sequence.

IC1. This 60 pulse-per-second signal is
fed into IC3, a binary ripple counter.
Each time the pulse at the input changes
from positive to ground (negative-going
pulse) the counter advances one count,
and the output pins count up in binary
code. All the output pins are not used; in
this application, pin 9, which counts every
fourth pulse. has the lowest count. Out-
put pins 9, 6, 5, 4 and 3 are fed through
inverters to address PROM 1C2 to de-
termine which pair of LED’s will be
turned on at any instant. A 7458288
PROM is used, although a properly pro-
grammed 8223 or 74188 might also
work.

Figure 10 shows how the state of each

pulse, at which time output pins 3, 4, 5
and 6 are all high (64 + 32 + 16 + 8 =
120). At that instant, since all the diodes
are now blocked, the reset line goes high
through resistors R3 and R4, and the
counter starts back at 0. Now, since the
output lines change state every fourth
pulse, and it takes 120 pulses to reach
reset, that means that 120 ~ 4 = 30
“words™ are formed in 120 pulses, or 2
seconds. These words are different com-
binations of highs and lows fed through
five IC1 inverters to address the PROM.

Although no tick-tock or chimes are
available with this unit, its construction,
beautiful cabinet, alarm, seconds display
and unique “programmed” pendulum

INPUT ~ SOUARED 80 Hz PULSES

PIN 12 (NOT USED)
STATE CHANGE EVERY PULSE

20 PULSES |

UL UL LU

PIN 11 {NOT USED})

PINS
STATE CHANGE EVERY 4 PULSES

PiN 6
STATE CHANGE EVERY 8 PULSES

PIN 5

+
0
+
0
+
STATE CHANGE EVERY 2 PULSES 0 |
+
0
Y
0
+
STATE CHANGE EVERY 16 PULSES ¢

PIN 4

GOES HI AT NEGATIVE GOING PULSE 32

STATE CHANGE EVERY 32 PULSES ¢
PIN 3

GOES HI AT NEGATIVE GOING PULSE 64

STATE CHANGE EVERY 64 PULSES ¢

FIG. 10—OUTPUT PULSES as related to input to binary counter IC3. For example, output signal at pin

9 changes state for every four input pulses on pin 1.
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make this a real conversation piece for the
inexperienced builder. Solid-State Time,
Box 2159, Dublin, CA 94566.

Do-it-yourself digital wall clock
Here’s a simple idea that will cost you
almost nothing (if you own a spare LCD
wrist watch) and will create an unusual
conversation piece or addition to your
dollhouse!
Figure 11 shows the front view (shown

FIG. 11—CLOCK PHOTO or drawing from cata-
log is basis for home-made cabinet.

slightly smaller than half-size) of the
Micro-Regulator, a microversion of the
Regulator wall clock. You can use Fig.
11 as a model or find a mail-order or
clock-catalog color photograph that you
prefer. Make sure the face is larger than
your own watch. Mount the clock draw-
ing or photo on a thin piece of cardboard,
and make a rectangular cutout in the
clock face to match the display portion of

»

DO-IT-YOURSELF WALL CLOCK, actual clock
fits easily into the palm of your hand.

the watch you’ll use. An LCD readout is
best; since it’s on all the time, there are no
buttons to push. Make the “‘cabinet”
from balsa wood and glue, using wood
strips to hold the watch snugly in position
against the inside of the watch face.
Cover the sides and back of the cabinet
with maple- or walnut-colored self-adher-
ing vinyl, trim the vinyl with a razor blade
and then hang it on the wall for all to
see!

No winding or time-setting is required,
except when battery-changing time
comes around once a year or so. You can
carry this idea a little farther—with larg-
er conventional or digital watches, digital
clocks, and finally full-size Regulator
designs with chimes, pendulums and tick-
tock, but isn’t that how this article
began? R-E
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About the CET Program

In 1865, the National Electronics Service
Dealers Association Incorporated (NESDA)
developed the Certified Electricians Pro-
gram. Since that time, it has become a
highly accepted, widely publicized accom-
plishment. Manufacturers have acknowl-
edged and approved the program. The U.S.
Department of Labor has recognized the
importance of the CET plan. International
Correspondence Schools, Division of In-
Text, offers the CET test as a goal for their
graduate electronic service/repair course
students. Today, dozens of schools are
using the CET exam as a standard by which
to judge their curriculum content. The list
of registered CET’s includes radio station
engineers, college professors, trade school
instructors, military officers, electronic
writers, electronics parts distributors, per-
sonnel, manufacturers, representatives
and top service technicians from every
state, plus several foreign countries.

The CET test is a multiple-choice exami-
nation, offered to electronics technicians.
Technicians who pass and show proof of
four years’ experience and/or schooling
are awarded an internationally recognized
certificate suitable for framing.

A technician or student in electronics
with less than four years’ experience and/
or schooling may apply for the associate
level exam, which may be administered by
the Certification Administrator in his area
or, under special circumstances, at his
school. The exam is the basic electronics
portion of the full CET exam and must be
passed with a score of 75% or better. A
successful Associate CET receives a wall
certificate valid for four years or until the
time he is eligible to take and pass the jour-
neyman-level exam.

A fully certified technician must pass an
entire CET exam, which consists of the
basic electronic portion plus any one or
more of several journeyman exams. He
must also have four or more years' experi-
ence in electronics. The exams are avail-
able or are being prepared in the areas of:
Radio-TV (Consumer Electronics), Industri-
al Electronics, Communications, Audio,
MATV and Medical Electronics.

SINCE THE CET (CERTIFIED ELECTRONICS
Technicians) program was started in
1966 by the National Electronic Associ-
ations, Inc. (NEA), over 10,000 CET
certificates have been issued to electron-
ics technicians.

The purpose of the CET tests is to give
qualified technicians international recog-
nition and to upgrade the profession. All
50 states and 16 foreign countries now
have registered CET’s.

While the CET exam committee of
ISCET (International Society of Certi-
fied Electronics Technicians) is com-
posed of instructors from colleges, voca-
tional schools, high schools, and commer-
cial educational institutions, it also in-
cludes practicing service technicians.
Thus, the exam is practical and valid for
anyone in the electronic technology
field.

By far the largest number of CET’s
come from the service end of consumer
electronics, which is appropriate since the
most critical need for recognition of com-
petency and achievement is in the con-
sumer area.

How to become a CET

Four years of experience and/or
schooling, plus passage (by 75% or bet-
ter) of the written exam, are required of
every prospective CET. Any combination
of experience and schooling is acceptable.
For instance, a technician could qualify
by having had two years of vocational
electronics study, plus one year of mili-
tary electronics experience, plus one year
of working for a TV-radio repair shop.
Or, he could have had four years of on-
the-job experience as a technician in
industrial, communications, or any other
area of electronics work. Correspondence
courses count, and any time spent in
work, such as in parts supply companies,
the phone company, or electrical jobs, can
help fulfill the time requirement.

The written test consists of two sec-
tions: The Associate Level section, which

www.americanradiohistorv.com

Qualifying is easy. Correct answers to a

contains seventy-five questions, and any
one of several Journeyman Options (an-
other seventy-five questions). The asso-
ciate level contains questions that are
basic for any phase of electronics work;
the journeyman option questions are
more specifically slanted toward a partic-
ular field of electronics. The option cate-
gories you may take in addition to the
associate-level section are: Consumer
Electronics, Biomedical, Industrial, Au-
dio, MATV and Communications.

A technician with less than the re-
quired four years of schooling and/or
experience may take the associate-level
part of the test only. Passing the associate
level qualifies you for the associate CET
certificate and wallet card, and allows you
membership in ISCET. Once you have a
total of four years’ experience, you may
take the remainder of the CET exam (an
option of your choice) and can become a
full CET.

Preparing for the exam

Since everyone has to take the associ-
ate-level portion of the CET exam, let’s
take a look at some questions similar to
those found in that portion. The Asso-
ciate Level sections are:

Section 1. Basic mathematics

Section 2. DC circuits

Section 3. AC circuits

Section 4. Transistors and

semiconductors

Section 5. Electronic components

and circuits

Section 6. Test instruments

Section 7. Tests and

measurements

Section 8. Troubleshooting and

network analysis

Section 1 questions,
basic mathematics

Here are 10 questions similar to those
you will find in Section 1 of the Associate
Level test. In the next article in this
series, we will give the answers to these
questions and provide 10 n ore questions
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hundred or so questions in your specialty and you are in.

for Section 2. Analyze each question
carefully and take your time. Simply
place a check mark next to the correct
answer.

1. Which statement is true regarding
Fig. 1.

| 4
[

FIG. 1

> R2

A
¥
el
AAA

'

<
<
<
o

( ) a. the total resistance between
A and B is equal to
v/ R34+ (R1 — R2)?

( ) b. total current flow is through

R3
R1 + R2
()R = RiIxR2
( ) d. if Rl is smaller than either
R2 or R3, the current flow
through R1 will be larger than
through either R2 or R3

2. Figure 2
2
10 I -0 3
0
FIG. 2

() a. could be a vector display of
an electronic circuit’s induc-
tive, capacitive, and resistive
impedances
) b. is equivalent to the formula,
Z=\1L+C
{ ) c.is equivalent to the formula,
Z= R+ 1L +C

( ) d. will mathematically equal
zero if each leg (01, 02 and 03)
is equal in impedance

-~

DICK GLASS

3. A resistor dissipating S watts of pow-
er with 1 mA of current flowing
through it would be what value?

( ) a. Sohms

() b. 5000 ohms

( ) c. 500,000 ohms
( ) d. S megohms

4. A resistor color-coded green, blue,

red and another resistor coded yel-
low, violet, red are connected in par-
allel. What is the equivalent resis-
tance?

( ) a. 2553 ohms

( ) b. 2555 ohms

( ) c. 25533 ohms

( ) d. 2,555,330 ohms

5. Which statement is true regarding

Fig. 32

C1 J" Xc = 10 OHMS

CZT X; = 100 OHMS

FIG. 3
( ) a. total capacitance equals 110
ohms
( ) b. C2 is the smaller-value ca-
pacitor

( ) c. total capacitive reactance is
less than 10 ohms

() d. increasing the frequency will
increase the reactance

6. A transformer has a turns ratio of

S:1. With 10 amps flowing in the

primary, which of the following is

true?

( ) a. 5 amps is flowing in the
secondary

( ) b. 10 amps is flowing in the
secondary

( )c 2 amps is flowing in the
secondary

( ) d. 50 amps is flowing in the
secondary
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7. Two resistors dissipate 5 watts of
power each and are connected in
parallel. The same resistors connect-
ed in series and dissipating 5 watts
each would give a combined equiva-
lent dissipation of:

( ) a. 10 watts
( ) b.5 watts

( ) c. 2.5 watts
( ) d. 7.5 watts

8. What is the wavelength (in meters)
of a 300-kHz radio wave?

() a 328
( )b 328
( )c 10

( ) d. 1000

9. Increasing the wire size in a coil will
have what cffect?
() a. decreases the inductance
( ) b.increases the “Q”
() c. increases the inductive reac-
tance
( ) d. increases the impedance

10. In a series-resonant circuit, increas-
ing the series resistance (R) will:
() a. lower the resonant frequen-
cy

() b. raise the resonant frequency

() c. sharpen the frequency re-
sponse curve

() d. broaden the frequency re-
sponse curve

The next article in this series will
review the correct and incorrect answers
to the Section 1 questions and present
Section 2 questions. Once you feel you
are ready to take the Associate or Jour-
neyman CET exam, write to ISCET, Ron
Crow, CET, Exccutive Director, 310'2
Main St., Ames, A 50010 (515-232-
4720). ISCET will send a listing of Certi-
fication Administrators you can contact
to take the test. CET study guides are
also available from ISCET. R-E

8161 AV

[2)]
(2]


www.americanradiohistory.com

% RADIO-ELECTRONICS

hobby corner

Part Il—A look at the various breadboarding and prototyping
systems available (including a brand-new one) for building

your own circuits from scratch.

EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

LAST MONTH, WE LOOKED AT VARIOUS
breadboards that are used to build and
test your circuit after you've designed it.
This month, we’ll look at various proto-
typing systems that are used to build the
prototype.

Prototyping boards

After your circuit has been thoroughly
developed and tested on your breadboard,
the next step is usually to hard-wire it.
Even if you plan to build the circuit on a
dedicated PC board ultimately, it is often
advisable to construct a prototype for
immediate use and further testing. There
are a number of prototype systems you
can use. Table 2 summarizes the charac-
teristics of several prototyping systems.
In this table the column marked “Densi-
ty” indicates how closely components can
be packed on the boards. Some universal
PC boards have the highest potential
density (can hold more components in a
small area). Note that, as in the case of
breadboarding systems, some of these
system components are also interchange-
able.

The DeC system has introduced two
innovations to prototyping: The first is
the manner in which components are
attached to the boards, which are called
Blob-Boards. These boards are not
drilled but the copper strips are heavily
“roller-tinned.” To attach a component,
you simply hold a lead on the strip where
it is to be fastened and use your soldering
iron to deposit a blob of solder at that
point. When the solder blob cools and
hardens, the lead is electrically and me-
chanically attached. For best results, fol-
low the recommended procedure of tin-
ning each lead before soldering it to the
board. The speed of the DeC system is
shown in Table 2 and is classified as
Medium because of the time required to
tin the leads, but this system does make
for a more dependable connection.

Note that it is equally easy to remove a
component from a Blob-Board. Just
touch the blob with a hot iron and pull the
lead away. It is so easy to change compo-
nents, in fact, that the manufacturer
recommends that they be used in circuit
design and development. And, indeed,
they can be used in this manner with the

TABLE II—PROTOTYPING CHARACTERISTICS

Circuit Component
Element Socket
Method Ease Can Speed
of Sta- of Re- Be of
Manufacturer | Pattern |index | Density | Wiring | bility |Change| quired | Used Use
OK Machine .1 X .1- [No Medium [Wire- |Good |Good |Yes [ ] Medium
& Tool in. to wrap to fair ; to fair to high
Corp. Universal high
3455 Conner PC
St. boards
Bronx, NY
10475
Saxton Several |Yes |[Lowto |Solder [Good |Good No Yes Medium
Products, types medi-
inc. um
215 N. R