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Announcing a
major breakthrough in $250
frequency counters

NANNNNNN
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J A $149 price.

Keep the change! Our MAX-100
is remarkabie, even compared to
$250 digital frequency cCounters.
With its tum-on-and-read operaling
simphcity Direc! 8-digit readings.
Big, bnght. display. And under-20
Hz to over-100 MHz range (past 500
MHz with optional prescaler)

It has all the leatures you'd take
for granted, even at $250. Like high
sensilivity, accuracy and stability.
Lead-zero blanking. Plus visual in-
dications ot overflow and low bat-
tery. (The llashing low-voltage in-
dication aiso prolongs the counter's

useful battery life!)

MAX-100 is comiortable any-
where, monitonng nearby RF trans-
mitters with its buiit-in mini-whip
antenna. Or any other CW, AM, or
FM signal via clip-lead cable or ac-
cessory low-loss tap-oft cable Pow-
ered by your choice of alkaline cells
of rechargeabie nicads with baitery
eliminator/chargers that operate
from car cigarette lighter, 110 or 220
VAC mains.

CSC's incredible MAX-100
solves all your problems but gne:
whal 1o do with the $101 change.

Smarter tools for testing and design.
S FECRR CORPORAOE | toli-free for details

7 ot e, € 5200 80 008 O 0 1 4

THER UFF] n a5 91

Euiope CSE UK LID. Prane Sition. Wakien 0799,21882 tum;ﬁ? 1 '800"2 3' 6077
Canada L Fowier L1d.. Ondarme

8:30AM-5:00PM Eastern Time
"Suggested U S, resate Availabie at seiecled local distnbuiors PrIces. specdicabons subrect 1o change without notce © Capynight 1979 Connnental Speciattves Comoation

CIACLE 31 OM FREE INFORMATION CARD
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You're slanding in an open field. Suddenly
there's music from all directions. Your bones
resonaie as f you're listening to beautiul
stereo music in lront of 8 poweriui home stereo
sysiem.

But there's no radio in sight and nobody else
hears what you do H's an unbetievable
expenence that will send chills through your
body when you first hear it

AROUND YQU

And nobody will know you're listening to a
stere0. The entire sound System i aclually
draped around you like & scarf and can be
hidden under a Jacket or worn over clothes.

The Bone Fone is actually an AM/FM siereo
multiplex rado wath fis speakers localed near
your ears, When you tune n a stereo station,
you get the same stereo separation you'd
expac! from earphones bul wathoul the bulk
and inconvemence. And you aiso get some-
thing you won'l expect.

INNER EAR BONES

The sound will also resonate through your
bones—all 1he way lo the sensitive bones of
your inner gar. [t's like leeling the vibrations of
a powertul stereo System or Sitting in the first
row listening to a symphony orchestra—it's
breathtaking.

Now you can listen to beautiful stereo music
everywhere—no! (ust in your living room.
imagmne walking your dog 0 beautiful sterec
musIc or roller Skating to a strong disco beat.

You can ride a bicycie oc moIICycls, jog
and even do headsiands-—ihe Bone Fone
stays on RO matter what the aclivity. The Bone
Fone stereo brings beautiful music and con-
venience o every indoor and outdoor activity
without disturbing those around you and with-
out anything covering your ear.

SKI INVENTION

The Bone Fone was Invented by an
engineer who iked 1o ski. Every time he took a
long litt ride. he noticed other skiers carrying
transistor radios and cassette players and
wondered if there was a befter way o keep
your hands free and lisien to sterec music.

So he invented the Bone Fone siereo. When
he put it around his neck. he coukin't believe
his ears. He was nat only heanng the mus:c

and stereo separation, but the Scund was
resonabing 1hrough his bones giving him the
sensahon of standing In front of a powsrful
$tereo system.

AWARDED PATENT

The inventor ook his invention to a friend
who also tned it on. His friend couldry't believe
what he heard ang al firgt thought someone
was playing a trick on him.

The inventor was awarded a patent for his
idea and brought it to JS&A Wa took the idea
and our engineers produced a very sensitive
yét powertul AM/FM multiplex radio called the
Bone Fone.

The entire batiery-powered system is self-
conlalned and uses four integrated circuils
and wo ceramc filters for high station select-
wity. The Bone Fone weighs only 15 ounces,
$0 when worn over your shoulders. the weight
is nol even a factor

BUILY 7O TAKE IT

The Bone Fone was built to 1ake abuse. The
large 70 mullmeter speakers are protected in
flexible water and crush resisiant cases. The
case that houses the radio itself 1s made of
rugged ABS plastic with 8 special reinjorce-
ment sysiem. We knew that the Bone Fone
siereo may lake a great deal of abuse so we
designed it with the quailly needed to with-
stand the worst trealment.

The Bone Fone stereo is covered with a
sleeve made ol Lycra Spandex—the same
material used 10 Make expensive SWimM suits,
50 N1°s ea sty washable. You Simply remove ihe
steeve, dip it N soapy water, nnse and let tha
sleeve dry. s [ust that easy. The entire
system 1$ also protected against damage from
maisture and sweat making it ideal tor jogging
or bicychng

The sleeve comes in brilliant Borne Fone
blue—a color designed especidlly for the
system. An opbonal sel of four sieeves in
orange, red, gréen and black 1s also avarlabie
for $10. You can design your own sleeve using
the pattérn supplied free with the oplional kit

YOUR OWN SPACE
Several people could be in a car, each iuned

10 his own program or bring ihe Bone Fone toa
ball game for the play by play. Cyclists,

STEREO BREAKTHROUGH

Bohe
Fone

A new concept in sound technology
may revolutionize the way we
listen to stereo music.

The Bone Fone surrounds your entire body
with & sound aimost impossibie 1o imagine.

poggers, roiler skaters. Sports fans, golfers.
housewives. axeculives —everybody can lind
a use for ihe Bone Fone_ It's the perfect gift.

Why not arder one on our free trial program
and let your entire Jamily try it out? Use it
outdoors, whie you dnve. at ball games or
while you golf. jog or walk the dog. But most
important —compare the Bone Fone with your
expensive home stereo system. Only then will
you fully appreciate the major breakihrough
this product reprasens.

GET ONE SOON

To order your Bone Fone, simply send your
check or money order for $69.95 plus $2.50
postage and handling 10 the address shown
below. {lllinois residems add 5% saies tax.}
Credit ¢ard buyers may call our toll-free
number below. Add $10 # you wish to also
receive the accessory pack ol lour addmonal
siesvas

We'll send you the entire Bone Fone stereo
complete with lour AA cell batterles. Instruc-
tions, and 90-day mned warranly ncluding
our prompt service-by-mail address.

When you recerve your urill, use it tor two
weeks Take it with you 1o work. o¢ wear & in
yOour car. Taka walks with it, nde your bicycCle or
roller skaie with it. Let your fnends iry it oub, I
afler our two-week free tnal. you do nol leel
that the Bone Fone Is the incradible stereo
expenence we've described. return it for a
prompt and courteous relund, including your
$2.50 postage and handing. You can't lose
and you'll be the first to chscover the greatest
new space-age audio product of the year.

Discover the freedom. enjoyment, and
quality ol the first maxy breakthrough in
portable enterlanment since the transistor
radio. Order a Bone Fone slereo al no
obligation. 1oday. *Pering FCC approval.

MODUCTS
THINK
Dept RE One JS&A Plaza
Northbrook, Ilk,. 60062  {312) 564-7000
CaliTOLL-FREE ..., . 800 323-6400

In Minois Call .......... {312) 564-7000
© JS&A Group, Inc.,1979
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HIGKOK LX SERIES MULTIMETERS
OBSOLETE YOUR TRUSTY OLD VOM!

Here are the truly Inexpenslve, no nonsense, high
performance DVOM's you've been looking for! Com-
pact. Lightweight. Easy to read, indoors or out.
Accurate. Precise. Rellable. Rugged. Safe.
Seftl-contained. Easy to hold and operate with the
same hand.

A complete line of Inexpensive accessories IS
avallable to extend other capablillties iar beyond
those of a comparably priced VOM.

All the super-durable, high quality professional
meter you need tor service and maintenance work at
an analog price. So why pay as much for analog
Inaccuracy...or more for digital frills?

Write today for complete details or contact your
local Hickok distributor, Belter yet, call us toll free,
outside Ohio, at B00-321-4664.

LX303 - *74.”
LA304 - °89.”

CIRCLE 5% ON FREE INFOAMATION CARD

+ Automatlc polarlty, zero and overrange
Indication

+ Easy-to-read ¥2" high L C D display

+ Y2 year battery life In typlcal use

* 12 oz. including 9V battery

+ Withstands 4 f1. drop without loss
of accuracy

+ Automatic decimal point, built In low
battery indicator, diode and transistor
testing capability (LX304 only)

Carry it in your pocket, brief case or tool

box and enjoy on-the-spot accuracy when.

ever and wherever you need it.

No need to worry about damage. It’s built
to take it...s0 you can take it with you
wherever you go.

THE HICKOK ELECTRICAL INSTRUMENT €D.
10514 Dupont Avenue s Cieveland. Ono 44108
(2961 541-8060 ' TWX: Bi0-421-828B6
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Radio-Electronics.

THE

MAGAZINE FOR NEW IDEAS IN ELECTRONICS

Electronics publishers since 1908

FEBRUARY 1980 Vol. 51 No. 2

BUILD 43 AUDIO POWER LEVEL METER
Hook It up to your hl-fi and protect your ampliier and
speakers against power overload. Joseph Gorin
47 SATELLITE Tv EARTH STATION
Build your own backyard instaliation for under $1000.
Bob Cooper
56 VERSATILE SWITCHING REGULATOR
This circult can be programmed for stap up, slep down,
posilive, negative, vollage and currenl regulation.
Robert Frosiholm
61 NOT JUST ANOTHER DIGITAL CLOCK
5'%-inch high single-digit LED jeadout makes this clock
unique. John D. Waroblew
TECHNOLOGY 4 LOOKING AHEAD
Tomorrow's news today. David Lachenbruch
£3 HOUSEHOLD ANDROID
Hints on how o design your own.
Martin Bradley Weainstein
STEREO 66 UNDERSTANDING TURNTABLE SPECIFICATIONS
A look at the factors that atfect how your records wear
and play. Len Feldman
69 R.E.AL.SOUND TESTS TECHNICS CASSETTE DECK
Tachnics model RS-MT rates Very Good.
VIDEQ 71 JACK DARR'S SERVICE CLINIC
Aulomatic brightness limiters. Jack Darr
72 SERVICE QUESTIONS AND ANSWERS
R-E's Sarvice Editor solves technicians' probleéms.
EQUIPMENT 26 Speakerlab Model 2.5 Speaker System
REPORTS 32 Simpson Model 380 Microwave Leakage Tesler
34 5F Model STD-26 Radic Operating Desk
36 Panasonic Model RFA300 10-@and Receiver
DEPARTMENTS 106 Advertising Index Letterm
16 Advertising Sales Difices B85 Market Center
16  Edilorlal 84 WMew Products
107 Free-Information Card 6 What's News

ON THE COVER

The LED bar-graph audio pow-
er level meter shown s not a
wattmeter, but a level indicator
that s calibrated to your ampli-
fier's clipplng level. Use the da-
vice to protect your amplifier
and speakers from power over-
loads. Shown In contrast to the
LED bar-graph display Is an
analog power level meter. Get
started bullding your own LED
bar-graph power level meter to-
day. Construction details start
on page 43.

ANNUAL INDEX
JANUARY—DECEMBER

1979

To present the maximum num-
ber of articles to our readers, we
have not published the Annual
Index as part of this lssue. A 4-
page brochure containing this In-
dex {s available tor those who
naged one. To get your free copy,
send a stamped self-addressed
envelopea flegal size}to:

Radio-Electronics
Annual Index

45 East 17th Street
New York, NY 10003

Any requests postmarked on or
betore April 30 are free. Atter that
date there is a 50¢ tee. Questlons
and comments about anything
other than the Index that are
Included with your request cannot
be handled. Send themn separate-
ly to our Editorial Offices.

Aadio-Electronkce, (IS5H 0033-7882) Pubished monihty
by Gernsback Publications. Inc.. 200 Perk Avanus South,
New York, NY 10003, Phons: 212-TT7-6400 Controlled
Circulation Post Puld st Concord. NH. Ona-year sub-
acription rate: U.S.A, and U.§. possessions, $13.00, Can-
oda, $18 00. Other countries. $18.00. SJoolocopm $1.25
© 1pen by Gernsbeck Publicanons. Inc AR nghts
resgrvnd. Prinled in UB A

!uburuﬂlon s.nm Mmil lﬂ wbmimim ordcrl
el

undolw.d copl- IForm asm 13 WEMW
Subscrpiion Servios, Box 2320, Boulder, CO B322.

A wail. acdressed snvelops Ml sccompiny all
Y] *0 MEnUSCrpts andfor artwork or photographs i
thee reiurn i deswred should thy be rejected. We
disclaim ary responsbaity for 1he loss or damage of
MANUILTIPIE 3nd/OF artwock OF Photographs white In our
PORRIEMION OF DEheTwile

Ann narvice to resders. Radia. Elecironice publinhas luilabbo Planr or mlumouon ral.lllng 16 néwamotihy Prod.

in the Quality and o al

ol p
funclioning o rader-buill Profecie based upon of lrom [Hane or mlm‘lon wwM in the maghling
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Iooking

Seeing & hearing: Medlcal electronics is growing at an
accelerated pace. thanks to miCroprocessors and super-
minlaturization. Two of the newest products are designed
as alds 1o the blind and deaf: (1}1BM plans 1o otfer & lalking
typewriler thls year { 1980). Equipped with a voice-synthesis
devica, the typewriter pronounces the words as they'rae
typed int¢ a magnetic memory, The material can be cor-
rected before I1's transferred to paper. IBM says the system
has an unlimited vocabulary and will help blind typists pro-
duce "error-free copy.” Prices of the typewrilers will range
from $4,900 to $7,400, the speech-synthesls unil an addl-
tional $5,3200. (2) Working with lunds from NASA and Veter-
ans Administration, the Research Trlangle Institute in North
Carollna Is developing a microprocessor-based sysiem 10
help the deaf lip-read. A trained lipreader can property
identify only about 25% of syllables. but NASA claims the
Autocuer could increase comprehansion to about 30%. The
Autocuer yses an LED display t¢ project represeniations of
sounds as nine simple patterns in the viewer's field of
vision, each pallern corresponding 1o a ditterent sound.
The goal is to bulld the LS| clrcuilry into a palr of eye-
glassas. using the lenses 1o project the LED symbols into
the wearer’s field of vision, where they can be seen along-
side the speaker's lips.

Voice-aclivated: While many American semlconductor
manufacturers are preoccupied wilh speech synthesis, the
Japanese are intrigued by whal could be considered the
opposite—vaoice activation. At the Japan Electronics Show,
Sanyo showed a whol® roomful of appliances that respond
to the human voice. When someone observes vocally, “It's
warm here,” an electric fan turns on automalically. "Lel’s
watch TV'' is the cue for the 1elevision sel; “it's dark,"”
activates the lights, and 80 on.

Combinlng volce activation with speech synthesis, Toshi-
ba has demonstrated a TV set that it says it plans to intro-
duce in the Unlled States this year. l can be programmed
to accepl verbal commands from 2 ditterent people, can be
ordered 10 turn on, change channels, and so forth. The TV
set has a two-word vocabulary. When & cOmmand is
accepted, a temale voice replies "O.K."" When It can't per-
form as ordered, it requesis “repeat.”

Video programming: With home videocassetie-recorder
ownershlp now pasi the million mark, there's an atiractive
new market for pre-recorded cassette programming. prin-
cipally fealure films. Almost every major movie maker is
distributing some titles on videocassetteés, and most—
including Paramount, Allied Artists, Columbia and Warner
Brothers—are handiing their own distribution. Fotomat is
now renling videocassette movies through its more than
3.700 retail oullets. A research company, Esseite Video,
estimates that BO different program sources are now offer-
ing a total of 3,500 ditterent programs. Two major video
clubs—patterned after the Book-ol-the-Monih Club==have
become astablished nationwide: Time-Lite Video and VidA -
merlca. The actual size of the home videa software market
s something of a mystery, and there are eslimates that it
could go as high as 2 to 3 miliion cassettes in 1980. The
ditticulty ol estimating I8 compounded by the uncounted
number of boolleg cassettes now on the market.

Pirate cassettes pose a sticky problem because of the
ease with which magnatic 1ape may be duplicated and the
big maney involved. One source estimates 1hat 50% of the
bootlegged titles are copied from cable TV, and many of
them show up in the Middie East as well as on the U.S.
market. There are reports of a pirateé who is making
$4.000,000 a year on bootlegged cassettes. At one point,
he paid $500 for a8 copy of *The Deerhunter’ on %winch
1ape and sold $30,000 worth of Y»inch duplicates in Saudi
Arabia in lour monihs. The FBI has conducled many raids
on allegedly illegal duplicators, but so far has oniy
scratched the surface.

Most legitimale pre-recarded cassettes are encoded 10
prevent casual copying. This generally Involves changing
the frequency and smpiltude of the vertical sync pulse dur-
ing the vertical interval. Although this makes copying diffi-
cult for non-technical amateurs, the system is easlly
defeated by ihe professional bootlegger. These encading
systems have become controverslal, since they can throw
some home TV sats out of sync-—and many videotape pro-
gram suppliers wili exchange encoded tapes for non-
encoded cnes when there are customer complalnts.

How many screens? Ancolher Toshlba marvel, scheduled
for inlroduction this year, 1s a 25-inch color TV which can
display four 10<nch color pictures on its screen simulta-
necusly. It has a built-in frame-grabber to freeze any pic-
ture on remote-control command. Two-picture sets were
introduced in Europe in t977 by many manufacturers with-
out greal success—they're all off the market now. Sharp is
currently seilling a color set that can superimpose a small
monochrome picture lrom another channet in the corner of
the screen. Sampo has a set with one big color screen and
two small black-and-white ones. If people really do want to
watch two or more piclures al once. the next step could be
the applicatlon of the same principle t¢ sudlo. How about a
hi-fl that lets you listen to two musical selections at the
same time— one with each ear?

Projection TV multipies: Although total sales of projec-
tion TV seis last year probably were egqual 10 only two or
three days' production of direct-view sets, the giant screen
seems t¢ be a growing part of the business. With the
exception of RCA (as of press time), every major American
and Japanese TV set maker was offering or preparing to
offer projection sets—in addition 10 specialist companies
such as Advent, KIoss Video, Projection Systems Inc. and
Muntz. Quality Is improving rapidly, thanks largely to
Improvemenis in optics. and prices appear to be poised for
a decline. Both of these developmenis probably have been
influenced most by the recent introduction of a plastic lens
with a spaed of F1, which is beginning to rival the quality of
glass lenses at a lower prica.

Despite the relatively 10w sales of projection sets and
their rather grandiose space requirements, the life-sized
screen has caplured the public imaginatlon, and It's proba-
ble that no other product in history has ever gotten so
much publicity per dollar of sales.

DAVE LACHENBRUCH
CONTRISUTING EDITOR
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Dial precise
tip temps |

with new Weller electronic-controlled,
variable temperature soldering stations.

Now you can precisely dial-in any soldaringﬂlip
temperature you want from 350°'F to 850°F, and
lock the setting. with new Weller Models EC1000 and
EC2000 Variable Temperature, Electronically
Controlled Statlons, No tip changing to change
temperatures

Termperature setting and tip temperature are
displayed on a three-digit LED readout {Model
EC2000) with a resolution and setabllity of 2= 1°F.
An exciusive Weliar lpaturel

Dynamic response to soldering load variation is
assured by a high precision platinum sensor —another
Weller exclusive—that s mounted deep inside the
solid copper iron plated tip and by full proportionsl
heater control. If an won Is damaged or misplaced.
ancther one Can be plugged into either EC power
unh without recalibrating temperature sattings. St
another \VWeller exclusive.

Power units are calibrated to within = 10%F
Temperature control i maintained over kne voitage
varistions of £ 10% and ambiant temperature range
of 80°F to 11D°F.

Thyristor power control with zero veltage thynstor

In stock at teading electronic distributors nationwide.
In-pfant. on-the-job demonstrations can be arranged.

drivet insures that there will be no high voltage spikes
or magnetc fields on tha soidering too! tip. In
addition the power unit is isolated from the AC, line
by a transformer so that only 24 VLA C. isolated
voltage draves the heating elerment. and the tool tlp is
grounded through the power unit three-wire hine cord.
These features combine with the calibrated
temperdture control 1o provide ultimate safety for
sensifive, costly electronic circult hand soldenng.

Zero crossing control of heater current @liminates
RFI/EMI and accurate time proportioning reduces tip
temperature hysteresis.

Power unit i furnished with extra large sponge.
iron holder, tip holding tray. solder drip shieid.
circuit breaker and lighted on-off switch. Soidering
tool has high temperature plastic handle and heat
shield, burn-resistan) silicone rubber cord. and
lacking Plug that mates wilh power unit receptacle.
Untt is WLL. listed.

Stations are normally supplied with ETA 1/16*
screwdriver tip. Eight other iron ptated tips from
1£32* 1o 316" diameter are optional accessories.

TheCooperGi:Oup
. Electronics Division

BOKER® » CRESCENT™ « LUFKIN® + NICHOLSON® » WELLER® » WISS® & XCELITE®
P.0O.BOX 728, APEX NORTH CARDUMNA 27502 D19-362-T511
CIRCLE 22 ON FREE INFORMATION CARD
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what's news

New remote-control TV
is commanded by voice

Sanyo Electric has produced a prololype
lelevision receiver in which all the 1unclions
ordinarily controlled manually—or with
various manual remole controls-—can be
effected by two-word voice commands.
The waords “lelevision power'' for example.
turn the set on or off, and ‘‘channel 8"
tunes it to that channel.

With a Iwo-word syslem, 16 words, in-
cluding the numbers from 2 to 13, ara suffi-
clent, A two-word format has been found
besl to assuré correct performance. Since
the set has been designed for operalion by
two persons. 32 words are used.

Thea commands have 10 be registered on
the receiver's memory by |he operator, 1o
form a model 10 whith the commands will
be compared. The words are regisiered by
throwing a registration switch on the pansl
and speaking tha commands inlo & micro-
phone on the set. The commands are then
slored in memory by an Intel 8085 central
processing unil.

When a command Is given—either inlo a
remote conlrol radic mike oOr Into Lhe
microphone on Lhe set, il is compared wilh
the registared commands in the standard
paltern memory. and the command mos!
closely similar 10 that given by the inpul
voICe IS axecuted.

Vaice conlrol of devices is tha most natu-
ral and least complicaled, and requires a
minimum of effort, Sanyo believes that oth-
er home appllances can be controlled by
voice, and is working on such products.

New lithium batteries
meel wide range of needs

A new line of high-energy lithium balter-
ias has just been announced by Electro-
chem Industries of Clarence. NY. Three
varialions have been developed 1o mesl
specific customer needs.

The bromine complex (BCX} cells are
designed for lightweight, tong-life portable
power sources for 1he electronics, the com-
munications, and the pholoegraphic indus-
tries. Solld-cathode {SCX} celis find special
applicatlon in the computer lield, where

reliable, long-Ife batteries are needed (or
such applications as ‘“‘keep-alive™ power
supphes for CMOS and NMOS memories.
Tha high-lemperatura {(HIT) cells ars de-
signed 1o dellver contlnuous power at lom-
pératures as high as 150°C (302°F). They
serve in such applicallons as power
sources in high-temperature locations for
weli-fogging,

"“We expect Ihe bulk of our business to
be in designing primary sources to meet
specific cuslomer Bpplications,” says Elec-
trochem prasident, Dr. C. C, Liang.

Satellites will get batter,
not necessarily bigger

Though some persons have imagined the
future advances in satellite communicalion
to he In the direction of “truly giant satel-
lites™ that would have to be assembled and
maintained in space, the greatest improve-
ment In fulure satellite design will be the
attainment of 1onger litetimes, Hughes Air-
crait's Dr. Haroid A Rosen told a meeting al
the International Telecommunicalions
Union's Teiecon 79 In Geneva

Advances In ground 1echnology will also
be an Imporiant ieature In fulure salellite
improvements. The additional of several
advanced dighal processors to ground
equipmenl has resulted in significant jm-
provemenl in 1he iransmission of voice,
data and video signals by satelllle, he
raported. A system that compPresses band-
widths 10 about one-tenth, which increases
salaillte capacity and consequently re-
duces charges, has been developed. This
makes a substantlal increase In video con-
terencing via satellite probable.

The ultimate satelllie size will be one that
can be launched in one plece and that will
reach Ihe end ol its normal lile unattended,
Dr. Rosen belleves.

Microprocessor developer to
receive Ballantine Medal

The Siuart Ballantine Medal, one of Lhe
nation's most importanl awards for scien-
liflc and technical achievement, was
awarded last October to Marcian €. (Ted)
HoH. of Intel Corp., Santa Clara. CA.. lor

NEW LITHIUM BATTERIES, & sampling ol Custom 8nd of{-lhe-sheli types.

his developmenl of the microProcessor.
The medal is awarded annually by the
Franklin Instliuie of Phlladeiphia. and In the
past has been bestowed on such persons
as John Bardeen. co-inventor of thé tran-
sistor, and Claude Shannon. developer of
Information theory.

DA. MARCIAN E. HOFF

Dr. Hotf, In addition 10 his work on digital
microprocessors, contributed to the deval-
opment of the firsl high-density computer
memory devices, and was also responsiblie
for lhe development of the tirst analog
microprocessor.

Inslall-ycur-own telephones bring
trouble to Ma Bell

Since it has become possible for lele-
phone cusiomers t0 buy their own phones
on the open market. the phone company
has been lroubled with an Increasing num-
ber of illegally-owned phones A recent
siudy showed that over hatf the phones
sold at retall are used without phone com-
pany knowledge.

To add 0 1ha problem. many lelephone
owners are using phones they obtained ille-
gally. Most phones picked up al Hea mar-
kets, ior example, are suspeited 10 be
“hot.” The study states 298 percent of
the owners of Western Electric phones are
using stolen merchandise.”

Phone owners may buy decorative
phones to repiace iheir present ones, may
wish lo add extensions, Or gael @xtra phones
lor extension Mnes already Inslalled. Since
{in every stafe but Massachusslis) the com-
pany makes a monlhly charge ifor each
subscribaer-owned phone, many owners
see no reason 1o reporl ther purchases (o
Ihe company,

Legal or lliegal. unréperted phones pose

continued on page 12
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Facts from Fluke on lmv-ccgsE)MM’s
Is thisany way
to treat a $129 multimeter?

In the rough world of industnal Sturdy internal design and components to protection against
electronics, even a precision test high-impact. flame-retardant shells overloading, accidental inputs and
instrument can get treated like dirt, make these units practically Operator errors.

You need all the ruggedness and indestructible. Right off the shelf, they We go to these lengths with all our
dependability you can get in n DMM meel or exceed severe military low-cost DM M's to make sure they are
for field use, shock/vibration tests. genuine price/ performance values. You

You'll find these qualities and Even our LCD's are protected by can count on thal. Because, that's
more in the Fluke line of low-cost cast-tempered plastic shields. We use what leadership is all about.

DMM’s. Our DMM's have been rugged CMOS LS] circuitry for For more facts on DMM reliability
dropped from towers, stepped on, and integrity and and where 1o find it, call toll free

run over by construction equipment.

endurance, and 800-426-0361; use the coupon below;
And they've survived because we never

devote a large or contact your Fluke stocking

cut corners on quality, even on our number of distributor, sales office or
lowest -priced. six-function Model representative,
8022A Troubleshooter at $129 U.S. SRR &
Take a close lookdat a low-cost
DMM from Fluke and you’'ll notice
tough, lightweight construction that IFL'—' K EI
!

stands Up to the hard knocks of life.

IN THE UG AND NON-
EUROPEAN COUNTRIES: [N BUROPE:

Jahn Fiuke Mg Co., [ne. Fluke (Hollandl BY.
PO, Bos L1210 M5 = 2R PO. Box 5053. 5004 EB
Moumlake Torrace, WA 3043 Tillul;!ﬁTh! Netherlands
{081 TT4. 2481 10130 .73 973

Tebrr H-omM1 Telez: 5FEIT

[ Flease send 80224 spocifications.
[ Pieare send all the facts on Fluke
low-cost DMM's
[ Pleasc have a salesman call.
Name
Sk Title sal) Stop
Lo g
Address
City Mate Zip
Telephone { Ext.
CIRCLE 39 OM FREE INFORMATION CARD RE’HNJr
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@  RADIO-ELECTRONICS

New from NRI!

25”color TV that tunes
by computer, programs 1
an entire evenlngs u.H
entertainment.

Just part of NRI's training in , /\
servicing TV, stereo systems, video

tape and disc Players car
and portable radios. \\ \‘

Y l\ =
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Only NRI home training prepares
you so thoroughly for the next great
leap forward in TV and audio... digital
systems. Already, top-of-the-line TV's
feature digital tuning, computer pro-
gramnung 1s appearing, and new
digital audio recording equipment
is about to go on the market.

NRI is the only home study school
to give you the actual “hands-on” train-
ing you need to handle servicing prob-
lems on tomorrow’s electronic equip-
ment. Because only NRI includes this
designed-for-learning, 25" diagonal
color TV with electronic tuning, built-in
digital clock, and computer program-
mer as part of your training. With this
advanced feature, you can pre-program
an entire evening's entertainment...
even key lock it in to control children’s
viewing.

As you assemble it, you leamn
how digital tuning systerms work, how

7\ toadjust and service them. You work
with the same advanced features
used in the new programmable
TV's and video tape record-
ers. It's exclusive NRI
training that keeps you
up with the leading
edge of technology.

Exclusive
Designed-for-
learning
Concept
The color

TV you build
as part of NRI's
Master Course
looks, operates,
and performs like
the very finest com-
mercial sets. But
behind that pretty
picture is 4 unique
designed-for-

learning chassis. ..

the only such unit in the world.
Rather than retrofit lessons to a hobby
kit or an already-built commercial
set, NRI instructor/engineers have de-
signed this television so each step of
construction is 4 learning experience.
As You build it, you perform
meaningful experiments. You see what
makes each circuit work, what it does,
how it interacts with other circuits. You
even introduce defects, troubleshoot and
correct them as you would in actual
practice. And you end up with a mag-
nificent, big-picture TV with advanced
features. One you can sell or use in
your horme.

Also Build Stereo,
Test Instruments
That’s just a stast. You dem-

onstrate basic principles and circuits
on the unique NRI Discovery Lab® then
apply them as you assemble a fine
AM/FM stereo receiver. complete with
speakers. You also get practical experi-
ence as you build your own test instru-
ments, including a 5™ triggered sweep
oscilloscope, CMOS digital frequency
counte, color bar generator, and transis-
torized volt-ohm meter Use them for
learning, use them later for professional
servicing of TV, audio, and video
equipment.

Complete, Effective Training
includes Video Systems
Using NRI's exclusive methods,

you learn far more than TV servicing.
You’ll be prepared to work with stereo
systems, car radios, record and tape
players, transistor radios, short-wave re-
ceivers, PA systems, musical instrument
amplifiers, electronic TV games, even
video tape recorders and tape or disc

video players. Your training covers just
about every kind of electronic enter-
tainment equipment available now or
in the near future.

And because NRI has unmatched
experience gained in over 60 years and a
million students worth of training, your
course Is designed for ease of learning
and practical utility You need no pre-
vious experience of any kind. Starting
with the basics, exclusive “bite-size” les-
sons cover subjects thoroughly, clearly,
and concisely. “Hands-on” experiments
reinforce theory for better comprehen-
sion and retention. And your personal
NRI instructor is always available for
consultation, ready with explanations,
answers, and advice.

Send for Free
Detailed Catalog...

No Salesman Will Call

Get all the facts on this exciting
course and its potential for you by mail-
ing the postage-paid card today. Our free
100-page catalog includes color photos
of all kits and equipment, complete
lesson plans, convenient time payment
plans, and information on other elec-
tronics courses. You'll also find out
about NRI's new Computer Technology
Course that includes

microcomputet Or Complete Com-
munications with 2-meter transceiver
that gets you ready for opportunities in
broadcasting, 2-way radio, microwave,
and other growing fields. If card has
been removed, write to:

NRI Schools
McGraw-Hill Continulng,
Education Center
W,

2930 Wisconsin Ave
s
Hill'

Washington, D:C. 20016

WwWwWw americanradiohistorv comm
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whats news

continued from page 6

RADIO-ELECTRONICS
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two problems for the telephone company:
lost revenues from monthly charges or
from extensions the company might have
provided, and additional power problems H
too many phones with ringers are added lo
a locai loop.

In many areas, Ihé phone company has
actually encouraged customers who move
10 1ake oul and re-inslall their own phones.
{The company has found thal olten the cost
of sendirig a man to remove an old phone is
grealer than the value of the phone.} Cus-
tomers are thus trained 10 hook up phones.,
Meodular plugs on all recent installations
make Ihe job simple, and more phone own-
afs begin to feel conlident about their ablll-
ty to hook up a “'hot*’ phone.

SATURN PIX STORED IN DIGITS

THE PIONEER SATURN SPACE ENCOUNTER
piciures you sew recently on your television
screen wars sasemhbled from digital storage on
disc. The pholo sbove shows e Picture belng
ancoded and entered nia the sidl store syatem
for tulure recsih. The process—ihe ESP-100
Elsctroméc Still Storage System. deveioped by
Adda Corp of Campbell. CA—im MiCroproces-
sor-centrolled and atores color etide W diglisl
form on high-apeed, high-capaciy compuier.
fixed diac packs. The stored pwtures can then
be recalled al any remcis location snd put on
the screen.

Counterfeit video cassettes
being sold in the U.S. Northeast

TDK Electronics, a Garden City, NY,
manufacturer of audio and video recording
products, warns that its SA-C90 cassettes
are Being counterfeited. Bogus tapes of
inferior quality have been oHered ir the
Easi Coast area for $2.95, as against the
market price of $5.69.

The counterfeils have a number of differ-

ences Irom the genuine tapes that enable a
buyer or dealer o spot them:

1. Linar indeX card: The printing on
the counterielt Is dark and smud-
gy, the “C90™ on the front being
especially noticeabls. The section
detalling performance and war-
ranty informabon s not found on
the countarfall

2. Outar wrappesr: The counterleils
have a nonfunctional celiophane
strip tor opening, sloppily glued
on the lop of the wrapper, the
genulne cassettes do not

3. Norsico box: The genuine TDK
box has a linger indentation at
the top for opening. The counler-
tell box is plain.

4. Shell; The printing on the shell
label |1s dark and of poor guallly.
The viewing window is smaller
and has a raised #dge around the
cutside; the genuine TOK window
is flat. There Is no produclion
code number on the edge of the
shell.

5. Teps: Genuine TDK tape Is
brown; the counterfell Is dark
gray.

6. Carton: The carton Ihal holds ten
tapes Is printed in brown Only
instead of brown and green. It
has no lot number stamped on
top.

7. Quahty: The performance and
ovarall sound reproduction of the
counterfeit casseltes are signifi-
cantly nfefior to authentic TOK
SA-C90 casseltes.

New earth-station antenna
cuts interference by 10 dB

A new narrow-beam earth-station anten-
na exhibited by GTE International Systems
at Telecom 79 (Geneva) has & beam so
sharp as to make it feasibie to position
earth stations closer together. as well as
pormitling closes “*parking” of transmitting
satelliles. The beam width is tess Ihan 0.5
degree wide ai its 3-dB points as opposed
ta at teast 1 degree for conventional parab-
olas used In typical earth-statlons. Secret
of the new antenna i5 that the horn that
picks up the $¥nai reflected from the dish
suriace is oftset, rather than placed at the
parabola’s "¢ il point. This also increases
the gatn of the antenna, because the horn is
nol in the path of the incoming waves, and
reduces sidelobes

The Gregorian-feed configuration cou-
pled with microwave absorption material
placed around the circumterence of the
anienna furthes reduces 1he anergy coming
from the sides, resulting i a reduction of
unwanted signal and noise by &t teast 10
dB. (Because of 1he oftset mounting of the
horn, the "‘dish™ departs somewhat from a
perfect paraboli¢ shape.)

SInce the FCC licenses earth sialions on
a basis of immunity to Interference from

nearby stations. the new antenna with its
narrower beam and Smaller sidelobes wil
parmit earth statlons to ba placed closer
logether.

SOUND MAKES PLASTIC FIBERS

PLASTIC FIBERS STRONGER THAN STEEL are
being prixiuced by the Hughes Abcrefl Ca.
leboratories, by wibraling a wire coll n e poly.
mear solution st sonic Fequencies and al con-
stanl tempereture, The msaterisl csn be reen
torming inside the coil I ihe solution.

Hughas resssrchers have demonsirsted thal
the fibets can be grown direcily on devices ic
be encapaulaled. snd thus Bl liny oPenmnge and
nerrow pavsages oflen found n resn-encapau-
lated Componenti Banides e uaes ¥ sncapsu-
lation. the new fbers—whoaw virenglh per unit
weigh! is seversl imes thel of the higheat
strength steel. show Promise for & vafiely of
commarcial snd ind isl applications.

Hughes physicisl Josnna Reedy i3 ahown
making a close.up nspection of the process.

Heath Co. of Benton Harbor
is now part of Zenith Corp.

Healh, Michigan-based preducer of elec-
tronic do-il.yourself klis, Instrumerts, adull
educational malerials and microcomputer
products, has been purchased by and will
be cperated as a wholly-owned subsidiary
of Zenith Corp. New Zenlih subsidiaries
have been esiablished 1o Operate the 55
Heathkit Electronic Centers In the United
Slates and the Heath business In Canada
and Europe.

Heath was founded in 1926 by two avia-
tors. Anthony and Edwards. and origlnally
sold alrpiane kits. It entered the electronic
kit market In 1947. Upon the death of the
propriglor, Anthony. in an 8rplane acci-
dent. the company was soid, first to Day-
strom. then lo Schiumberger interests,
from whom it was purchased by Zenith.

R-E
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OUR 569 SOLAR ALARM.
A CHALLENGE TO EVERY CHRONOGRAPH

People are bumping intc more
watch ads these days than at any other
point in history.

And if you think companies like
Seiko with their $295 solar alarm
chronographs are fighting hard for
a place on your wrist, you should see
the battle in the Under-$100-Watch
~ategory.

It's Dog eat Dog

So where did we get the gumption
o offer another popular-priced mini-
genius through the mail? You'd have it
0o, if you had this watch

Qur $69 Xemus (its price in stain.
ess) provides every watch and stop-
w~atch function you could ask for {see
description below)

Even more important, it offers a
level of workm p and design that
you just won't find elsewhere--at even
$20 or $30 more.

We know. we've looked

Its display is liquid crystal; the digits
are crisp and clear. You get the
incommen convenience of a 24-hour
alarm, precise time information for two
different ime zones. Plus, the latest solar
cell technology—to keep your Xernus
working for up to 5 years on its original
set of batteries. And with an uncanny
+ 15 seconds per month quartz accu-
acy. By the way, Xernus is pronounced
Zernis.

Its case, bracelet and back are
machined from solid stainless steel.
Instead of the thinly plated chrome con-
struction you find on virtually all other
chronographs at or near its price

It's also an incredible Bmm thin.

INTHE WORLD.

Much thinner than the Texas Instruments
alarm chronograph: much, much
thinner than both the widely advertised
Advance and Windert. Xernus is even
trimmer than the comparably clever
$295 Seiko. By more than 2 mm.

Want more? You get a face crystal
thats made from tough. hard mineral
glass. Most other chronographs in this
price field give you nothing better than
scratch-prone plastc.

As a Xernus owner, you can also
feel secure about molsture and
perspiration. We know, because Xernus
has even survived our 12-hour water
immersion test

Save $60 while Xernus is hungry.
This isn't a small watch company.

or even a very new one. In fact, this pio-

neer in microcomputer timepieces, has

Hormal hme {71 1 S08 houn., minuies,
N I~
m day al the week,
dupay. | e C108) ST acond
f 1 1 8% fvenlap and
100E30NAIRR - s
s [GryGa Rmae
= beep (s a il
FREIE o Ame
Calendar et ¢ 71157123 Sot ime/dale
g fime k
PogPaeml 0T (Boud tne oo
ustmand (s
ot ,[i']?-lra]p]'}[luln automaotic,
Extro light 7 ﬁ Push a bulton
t night. . tor bright loce
e :" o |l||.:rn?nqoﬂon_
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already sold a phenomenal number of
chronographs around the world; in
countries like Germany, Switzerland
and France.

This superb timepiece has been
oractically everywhere but the US. And
for that reason, Xernus has agreed to let
ug offer their chronograph at a dramanc
discount. [n stainless, it lists for $129, but
you get it at a $60 saving.

You save even more when you
order the Xernus solar alarm in gold
{a generous 5 microns over stamnless).
To be exact, $70 less than your friends
overseas have had to pay.

Each Xernus comes gift-boxed with
full instruchons, service-by-mail conven-
ience, if needed, and a full one-year
guarantee agamst defects by its
manufacturer.

And The Sharper [mage gives you
two weeks to decide if it's really the
watch for you. If not, simply send it
back as new for a full and prompt
refund. But order now to take advan:
tage of this special introductory price.

ORDER TOLL-FREE.
- ¥ 71+ fr 1 rir-& £ &t & 1 3 0}
Credit card holders may use our
i toll-free ordering number. Or send
check for $69 for stainless, $89 for
gold plus $2.50 delivery. (In Califor-
B nia, add $4.14 tax for stainless and
B $5.34 for gold)

0 800 227-3436
- In California 800 622-0733

THE SHARPER IMAGE"

Cabforrua St , Dept. XE-118
San Francisco, CA 94111
{415) 788.4747


www.americanradiohistory.com

Sabtronics gives you DMMs and Frequency
Counters with more features, better
performance and incredibly lower prices

Model 2010A Bench/Portable DMM:

Features: 3% digit LED display » 31 measurement
ranges &-Functions * 0.1% Bawc DCV accuracy »
Touch.and.hold capability » Hi-Lo Ohms » 40 Hx

ta 40 kHz frequency response * Auto Zero, Auto -

Polanity * Overload protected » Overrange indica-

tion * Single chip LS| logic * Laser-trimmer

resistor network and ultra-stable band-gap |
reference for better long term accuracy » Built-in |

NiCd battery charging circuit.

Brief Specifications: DC Vol 1004V 10 1000V in 5 sabtronica @
ranges: AC Volts 1004V to 1000V in 5 ranges, DC e e - e |

Current 0.1pA ta 10A n & rapges: AC Current

0.1pA to 10A in & ranges. Resistance 0.1 to

20M R in & ranges: Diode Test Current 0.1pA to

1mA in 3 ranges. Input impedance, 10M 4 on AC $89 o 95
and DC volts: Power requirement, 4.5 to $.5 VDC

{4 "C* cells) or optional AC adapter/charger.

Mode! 2015A Bench/Portable DMM:

Same teatures and specifications as Model 20104
except with large. 0.5" LCD 3% digit dsplay.
Optional Accessories

#AC-115. AC adaprer/charger 57,95

#THP-20. Touch and Hold Probe $19.9%
#NB-120 NiCd Battery Set $17.00

l. | === $109.95

Model 8610A Frequency Counler: Also available Model 8110A, same

as
Features: 8-digit LED display * 10 Hz to 600 MHz [,q“:;o: :&;:'T{:‘::;m:iaom
guaranteed frequency range {5 Hz to 750 MHz battery charging circult: $79 - 95
typical) » 3 Gate times * 10 MHz TCXO Time T
base * Auto decimal point * Overtlow indicator » T g =i
Leading zero blanking * Resolution to 0.1 Hz »
Built.in charging circuit for NiCd batteres.
Hrief Specifications: Frequency Range. switch
selectabie. 10MHz. 100 MHz. 600MHz * Sensitivi-
ty, £ 10mV RMS to 100 MHz. 2 50mV RMS. 100
MHz 10 450 MHz. 90mV RMS 450 MHz to 600
MH:z » Impedance. 1M1}, 10 MHz and 100 MHe

SSdmmturs o Smsmyart
ranges: 50 12600 MHz range * Gate time {switch

selectable) 0.1 wc, 1 wc, 10 sec * Temperature SOLtronics B N e m— a—

stability. 0.1 ppm/ *C » Ageing rate«- + 5 ppm/yr »

Accuracy. 1 ppm or 0.0001% * Input protection.

150V RMS to 10 kHz {declining with frequency} »
Power Requirement. 4.% to .5V DC @ 300mA (4 —
“C” cells) or optional AC adapter/charger {7.5 to Model 8610A

Ordering laformation . Making Performance Affordable

USA - Add $5.00 per order for shipping & handl. ] am—
ing. Persona) checks have to clear before goods are Ly
shipped (allow 2-3 weeks). For faster delivery send INTERNATIONAL INC

cashiers check or money grder. 10% deposit for CALL TOLL FREE

C.0.D. orders. Florida residents add 4% sales tax. 1-600-237-55687 {In Cansinental .5, anty)
CANADA - Add $7.50 per kit for shipping & k
handling. No C.0.D. Payment in U5, funds Fia. Reslents and Foregn Countries Cail 5709 N. 50th Street  M/mB 38
OVERSEAS - Add 521.00 per unit for srmail {8131 623-2631 or Tempa. Florida 33610
delivery. Payment by bank drait in [).S. funds.

Mail in coppon on adjacent page
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Sabtronics NEW Hand-held Digital Multimeters. . .

The only thing that
beats their performance
is their price.

Accuratr performance you can rely on,
time after time. That's what you expect
trom & quality DMM. But don't expeci
to pay as much for it any more. Because
now Sabtronws brings you top quality
DMMs with more features and better ac-
curacy than other Comparable units on
the market today. And they cost surpfis-
ingly lew!

We cut the price.
Not the quality.

What you get is 2 precisson crafted umt
that teatures singlechip L51 logic, Laser
trimmed resistor network and a stable
band-gap reference element for better
long term accuracy. Basic DCV accuracy
is 0.1%. The Muodel 2035A gives you 32
measurement ranges over & lunctions
and the Model 2037A an addihonal two
l(mpflhﬂ" Tanges

First in features.
First in price.

Both models teature touch-and-haold
capability with the optional probe - it’s
se convenient. youll wonder why the
expensive models haven't got it yet! And
two-terminal input for ufl measurement
functions - this eliminates lead switching
and makes your job easier. The Model
2037A even has a built-in temperature
measunng circuit with a =50°C 10

Making Performance Affordabie

» T
8%
INTERMNATIONAL INC

BRIEF SPECIFICATIONS:
DC VOLTS: 100,V
AC VOLTS: 100, V
DC CURRENT: 0.14 A - 2A, 5 ranges

AC CURRENT: 0.14 A - 2A - § ranges

Hi-OHMS: 0.1% - 20M %, 8 ranges
Lo-OHMS: .11 - 20M¥, 6 ranges
TEMPERATURE: —50°C - +150°C

S8°F - +302°F). 2 ranges
iModel 2037 A only)

WEIGHT: 11 0z, (exel. battery)

OVERLOAD PROTECTION: 1000V DC | 8¢
or AC peak all voltage r8nges, 250V

Mail to:
1000V, 5 ranges pippcs sond me
1000V, S ranges|__ Model 70094 Hand heid Muitsmeter @ 398 98 aich
| Model 10374 Herd Nl Mgttamgis @ 5110

| “harge my cradit carg ¥

+ [50°C range { = 58"F 10 + 302 F! and
s supphed complete with the semor
probe. Of course. auto gero, suto
polarity and overload protection
are standard. And you get 200

hour operation lrom & singhe 9V
tramsistor batiery. A'low battery
indicaior warns you of the

last 20% of battery lie. The

large. crisp LCD readouts

allow easy viewing even In

bright sunhght

Your modehs 2035A &

2037A come with a full

one year warrantee from

Sabtroalcs Inrernational.

makers of top quallty test
eguipment.

Biggest value in
small DMMs

We are w0 sure that the Model 2035A and
2037A are the best values available that we
otfer a money-back guarantee. Examine
either unit in your own home for 10 days.
and i you are not convinced that it is the
best value for your money, return it in s
original condition for a prompt and
courteous refund of the purchase price (less
shipping and handlingl. Order yours today!
LUhse the convenient order form or call us CALL TOLL FREE

tr.;ll fbr:: with your Master Chargre or Visa 1.800-237-5567 (Continental U.S. only}
num -

Model 2035A

$99.95

Fla. Residants and Foreign Countres Call
18131 623-2631
or
Mail in coupon
$709 N. 501h Sireet w538
Tampa. Florida 33610

Sabtronics Internationai. Inc.. 5709 N. 30th Streat,
M/S 3% Tamps. Florda 33610

HP-10 Touch snd-hold Probwlsl @

____Madel 20104 Benthifosiebie DMM @
| ——Model 20184 BenchrPoriabe Dk

¢
Mo B1 104 Frequanty Counter @ 9 79.0% sech
Model 86 10 A Freouency Counter @85 108 85 eacn
Sruporng ard Mandglng @ 35 00 per wm -

| Foc Devivery m Fitvda, 000 4% S Taa ,

losed k Morgy Drger Musier Charga
w 2.1 wesns clempnce twne for parsonsl cheackel 10% deponn foe C.0.
Ewpwry Date

TOTAL
o,

DC or AC peak all Ohms ranges:
Name

2A/250V fuse all currem ranges.

SABTRONICS SERVICE AVAILABLE |*"™"

IN MOST COUNTRIES OF THE
WORLD

£
oL 11
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Let’s not forget
analog circuits

Just about every plece of electronic equipment being introduced today
contains digital circuitry. At the present rate, It won't be long before every
electronic device around us will contain at least one digital circult. The
reasons for this digital explosion are numerous; but perhaps the most
noteworthy is that englneers find it easier and economically practical to
meet their design goals using digital circuits. Today's IC's closely resem-
ble function modules contalning whole circults. As a result, engineers can
deslgn on a block-diagram ievel rather than be intricately involved with
discrete components. That's not to say that designing a digltal circuit is
easy—its not. But /f is easier to design a digital clrcuit than its anaiog
counterpart.

We electronic activists find ourselves becoming more and more
involved Iin designing, prototyping and troubleshooting digital circuits.
We read more about them and train ourseives to become digital experts.
However, we must not lose sight of the fact that we live in an analog
worid. As a result, most digital-based devices must interface to analog
signals. {t use the word "most’’ because | don't went to answer dozens of
letters pointing out that pocket calculators are digital all the way from
keyboard to the seven-segment LED display.) Also, there are many cir-
cumstances that don't permit the use of digital circuits. For exampie, the
low-noise amplifier described in our current series on Satellite TV Receiv-
ers must handie a 4-GHz input signal. The task of designing a clrcuit to
digitally amplify a 4-GHz signal would be monumental to say the least. So,
for the forseeable future at least, digital circuits will not replace analog
circuits entirely.

While we train ourselves to become digital experts, we must also train
ourselves to become analog experts. If | were to ask, I'd bet most of you
could not describe the circumstances that would require a ground plane
on a PC board. Nor would you be able to tell me how large a heat sink is
required for a specific transistor output stage. So, while we're having fun
and reaping all the benefits we can from digital circuits, fet's not forget
analog circuits.

ART KLEIMAN
ManaGING EDITOR
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Get ALL
FIVE Of These
Huge Books
For Only
$1.99

Microprocessor Cookbook

A thip-by-chip cempsrizen of the most populsr motien
MO OCEsSr i —Inciuding programmeng. drchteciure. ad-
dressing. instrutton seis, and apfiicateny! Yeu ge! compiele
data on what mikey up the Structure ol 8 marRprECkSD Chip
snd 2 mICIEOMputer, how 1o grve instructions. the overall
ofganration o § compules sy3tem. and marm. Them you get §
chip- by-chip profie o modern mecragrocessors — with thorough
discuspons o BpohCations. sithrtecture. funclions, ete (n-
ciuded e the (miei 80RO, Molorola 6300, Farcwid's F3 family,
2ilog 180, TU'y TS 9900, National Semi SC/WP, Inlel's 8021
and mary mene 166 ppl, 124 11l Liat 39 9%

The BASIC Cookbook

A complete dichionary of all BASIC stitements, commands. and
funtlions — wth progromming @ampivs gof fowcharts.
Thoroughly detings (he RASIC vocabulary (n piphabetical ordes,
Hllustraies the delinmtions wih samphe programs. and Furthiy
carfies the progréms wath maiching flowchams Py
mplaimng BASIC system commands. You'll learn how bo protes-
siphally manipulats and use each BASIC ferm bn a workable
program. Also defines programming terms that apply 1o APL,
ALGOL, COBOL, FORTRAN, RPG, PL L. el¢. 140 pps., 43 4itus. List

9%
57 Practical Programs & Games in BASIC
ST of Ine haegest merung. mosl enpyabie BASIC programs

U et LReR wverytiung from (pace wir games tb
blachpach from craps to | Chag. from snihmetic progression to
strtishical permytations 16 one-arm bandeto 112 an easy-lo-vse
manual [hat proes pee 57 diferenl wmplied BASIC pro-
grams . .. all teady to run' You can program yout minibrain for
all kinds ol fum and games. o tix sobang many difierent types ol

problems 210 pps . 64 s List §1095
Complete Microcomguter Systems Hdbook.
& complete guide to microcompulers — how They operate. how to

use them, how Lo progiam {hem. and how to troubleshoot, test.
and repair {hem . . Dlus the vaey 1atest @ modern apphications
like magnetit bublie memones, computers IN netwirks, COMpU

twr decinon malng simulatien And ferecasting. teaching
machings 10 learn. robot contral, speech syninesrers, difital
mubic, mabie computery, atc. Thart's mtenyee cowerage ol
compules probiems and how 10 diagnese and repan tham. plus
fats of harg Sebugping data. You'll jearm hiw 1o hnd and fix 2l
types of machancsl and slectromc trubles — Mus how 1o yse
test signals and chosed looP signats. how ta replace thapd. how 1o
ahgn dise drves, #tc. 322 pps. 147 ilus. List §159%

The Giant Handbook of Computer Projects
Thiz MAMMOTH 50M-page Step.by-Step gude [0 bfbing maGein
C 5 end ace CPUs. mempnes. 170 nardware.
#c —i0a HUGE collection of ready-1o-use congtructien info 'y
& builder'l dieadm. with progects. comphrle schemahcs, Parts
(is1s. and step-by-5lep canstryction imsiruclions thal Wt wie
build your gwn systems 5o conlains a Mhomugh Siseusson M
Mtropraeaisers, wth comparrsons of several units, INCuding
Ine Kim- 1, the 7-B0, gnd the BOAC, wc __ plus data g memony
bosrds, RAM chechout, PROM programmers, memary thips. 1nga-
pensive input/output dewicey. pAper tape 1¥siem. inlar ating
with Ciock chps. and more. 504 pes. 207 s List 315.95

hinstructen) on the reply M@ and 10 Ihe sewecon Provided

COmputer

\ THE COMPLETE
[ MICRL COMPUTER
SYSTEMS

Lel us send you this S-volume, 1,442 page
Computer Library as part of an ynysual offer
of a2 Tra] Memnbership in Electromcs Book Club

Here are quality hardbound volumes. each [FEES=S e e—

especally designed to help vou increase your
know-how, earnung power. anden}o)mnl of elec-
lmmc: and compuiers. lever your interesl
electronics/computers, youll find Electronics
Bool\ Llub offers pmcucal quatity books that you
can put 1o Immediate use and benefit.
This extraorthnary offer is intended 1o prove
10 you, through your nwn experience. Lhat these
very peal advantages can be yours. , , that it is
possibie 10 keep up with the kterature pubhshed
inyour azeas of mnterest, and 1o save subslantally
while so downg. As part of your Trial Membership,
you need purchase as few as four books during

Facts About Club Membership B

& The 4 otrotochery BookS carry & Pulbhsher 3 retad prce ol
550 1% Iy are pimrd b ool 5199 b gl 5 [y pestaped
REngingl with poar Tnd Wem e vl

& Do wll (ecerve Tt Ciub Bewn Sesonbang e correml S
ton At nddis, sl other books every I weess (13w 2 prar)
W1 yhw wanl T Seiection do notheng o st be Lent th O
900t iy I you 0o gt e S [0 reCevve [ni Sotactapn. dr of pom
wart ty ordes one O The maey Alternafin oitered yuy 1oPN D

and petwtn off W w3 By Tne dane Loeciiied Thad date sliows pou 2l
Jeast 10 days b whech to retwtn It toim . becavie W late mnl
detivery you g maf fuve 10 dins ™0 made 2 deconen and 50
Tecerve 80 usmanted Selecton rou My ttern @ 1 Chat e

pense

@ 15 compite your Tnal e Detsheg pou neea buy ony fow
adaitionar monihty Selections of Aereates Junng the next 12
moniht You may cancel e Membership any Lme gher pou
PurcfLe s these Mw Doy

& KD Dokt — aciuding the introductofy Ofer _ bre huily retucn

abie atter 10 dayr of pom e MOE compRIRly $30i5ted

@ M besly pr ofered B lew Wember Dnoey PRS2 Smild
PO age and nandhng Charge

@ [onbowag Dysys I pou continue after that ladl Mem b,
yi o] g & Dnndend Cortiistale for every bosh pou purchiise

Thres Cortiticates phus papment of the nomingl sum of 31 99 mil
entithe you 10 & vadble Bock Diyidend of your chovce whveh you
may chaose from & kst prowded Members

CIRCLE 48 OH FREE INFORMATION CaRD
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for only

HANOBOK

An Extraordinary OHer fo introduce you to the benefits ot Membershipin

ELECTRONICS BOOK CLUB

invites you to take
this 1,442-page

Library

199

Dnly $1.99 for
ML FIVE!

Regular List
Price $60.75

Top-GQuality
Hardbinding

Contains the
very latest
infe on
computers!

Over 600
iinstrations

i N

Y E:
e o
Contains over

500,000 words

1,442 data-
packed pages

I - 1 -
O -
-—ﬂ"

Y
4

the coming 12 months. You would probably buy at
least this many :mil“ ay, without Lhe substantiai
savings offered through Club Membership.

To start your Membership on these attrac-
tive terms. simply fill out and mal the coupon to-
dav. You will receive the 5-volume Computer
Library for 10-day inspection YOU NEED SERD
NO MONEY, If you're nol detghted, relum the
books within 10 days and your Trnal Membership
will be cancelled without cosl or obligation.

ELECTRONICS BOOR CLUB, Biue Midge Sumemit Pa 17714
( I ¥ K R R P T BN R N B J JI

ELECTRONICS BOOK CLUB

Blue Ridge Summit, Pa. 17214

Please open my Trial Membership in ELEG-
TRONIGS BOOK CLUB and send my 5-vGlume
Gomputer Liirary, invoicing me for only $1,99
plus shipping. 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 additonal books dur-
ing the next 12 months after which | may
cancel my membership at any time.

Name . __Phone _

Address_

City - =
State I { P

(¥akd lor new Wemberd only, Forengn ool Canada ade.1¥; 3 RE-280
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ICS

“If youre going tolearn

electronics, you might
as well learn 1t rlght"’

L‘-E |

“Don’t settle for less.
Especially when it comes
to career training. ..because
everything else in your life
may depend on it. That's
why you ought to pick CIE!”

WwWwWw americanradiohistorv comm
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Yon‘wc probably sccn ad-
vertiscmcuts from other
cleclronics schools. Maybe you
thiok they're all the same.
They're not?

CIE is the largest indepen:
dent home study school in the
world that specializes exelu-
sively in efectronics.

Meect the Electronics
Specialists.

Whea you pick an clectronics
school. you're getting ready to invest
some time and money. And vour
whole future depends on tie educa-
tion you get in return.

That's why it makes so much
scnse o go with number one .. .with
the specialista., . .with CIE!

There’s no such thing as
bargain education.

If you talked with some of our
raduates, clinnces are you'd find a
ot of them shopped around for their

training. Not for the lowest priced
but for the best. They Erctty much
knew what was avallable when they
picked CIE as number one.

We don't promise you the mooun.
We <lo promise you a proven way to
bulld valuable carecrekills. The CIE
faculty and staff are dedicated to
thnt, When you graduate, your di-
ploma shows employers you know
what you're about. Today, it's pretty
hard to put a price on that.

Because we're special-
ists. we have to stay
ahead.

At CIE, we've got a position of
leadership to maintain. Here arc
some of the ways we haugontoit. .

Our step-by-step learning
includes “hands.on™
training,

At CIE, we belleve tieory 18
important. And our famous
Auto-Programmed® Lessons tcach
you e principles in logical steps.

But professionals nced more
than theory. That’s why some of our
courses train you to use tools of the
tradc like a 5 MHz triggered-sweep,
solid-state oscllloscope you bulld
vourself — and use to practice trouble-
shooting. Or a beauty of a 19-inch
diagonal Zenidh solld-state color TV
you use to perform actnal service
opcrations

QOur specialists offer yon
personal altention.

Somctimes, you may even have
a qucstion about a specific lesson.
Fine. Write it down and mail it in.
Our experts will answer yon
promptly In writing. You mayveven
get the specialized knowledge of all
the CIE speclalists. And the answer
you get becomes a part of your per-
manent reference file. You may find
diis ¢ven better than having a class-
roonl teacher.

Iick the pace that's right
for you.

CIE undcrstands people nced
to learn at thelr own pace. There's no
pressure to kecp up. - - no slow
learners hold you back. If vou're a
beginner, you start widh the basics.
If you already know some clee-
tronies, you move ahead to your
own level.

Enjoy the prompiness of
CIE's “same day” grading
eyvele.

When wwe recelve vour lesson
before noon Menday through Satur-
day, we grade it and mall It back —
the same day. You find out quickly
how wcll you're doing!

CIE can prepare you for
vour FCC License.

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

More than half of CIE's courses
prcpare you to pass the govermment-
ndministered exam. In continuin
surveys, ncarly 4 out of 3 CIE gradu-
ntes who tatke the cxain get their
Licenses!

For professiouals only,

CIE training is not for the hobby-
ist. It's for pecople who arc willing to
roll up their sleeves and go to work
..-tobullda carcer, The work can be
hard, sure. But the bencfits are
worth it.

Send for more details
and a FREE school
catalog.

Matll the card today. Ifit's gone,
cut out and mail the coupon. You'll
get a FREE school catalog plus com-
plcte information on independent
home study. For your convenicnce,
we'll try to have a CIE represents-
tive contact you to Answer any ques-
tions you may have.

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

T"atterms shnwa on TV and oscilloscope screens are aimulated.

Cleveland Institute of Electronics, Inc.

1ClI
i

1776 East 17th Street. Cleveland. Qo 44114
Accradited Mamber Nalional Homs Sludy Council

. J YES...lwantthe best of everything! Send me my FREE CIE school

of home study informiation
Print Name

Address._

City.

Suate

Age.
Check box for G. 1. Bill infornmation:

MAIL TODAY?
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catalog — including details about troublesheoting courses —plus my FREE package

RE-81

Apt.

Zip-

IPhone (arca code } .
Veteran

Active Duty
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B RADIO-ELECTRONICS

THE EQ-2

Wae have recenily redesigned our graphic
equalizer kit mechanically. {That is the one |
wrote about W the May 1978 issue ) The
new design Is wider and lowér, and, | think,
more attractlve. It uses solld walnut and-
panels, rather than the previous three-
sided cover. As the walnut is now an Inte-
gral parl of the structure. the unit is no
longer available without it. By sémplityng
the unil, we are able still to sell it for $100
postpaid, despile lhe inflation of all the
parts costs. Your readers may be Inter-
esled to know thal we sell the assembly
marwal for $2.50, refundable with purchase
of tha unit. The circuil and 11$ excellent per-
formance are unchanged.
JOE GORIN
Symmetric Sound Systems,
1808 South Douglas Avenus,
Loveland, CO 80537

Q00 00DPS!

Regarding ‘'Fifty Years of Electronics:™
On the botiom right of page 65 of your
October 1979 Issue, the CBS tube planls

_Ieti_lers

mentioned were at Danvers gand Newbury-
porl, Massachusells —not Conneclicut, as
slaled there.

Jusl the same, this is cerlainly an 1ssue of
Radio Electronics 10 keepf
NEIL F. DUNN
Danvars, MA

Righti—Edllor

Many cldtimers {and seme youngtimers
as well) celebrated with Dr, K, Viadimir K.
Zworykin his 90th birlhday last July, al his
Princeton homa. He is healthy, alert, and
active. so it comes as a surprise thal. on
page 45 of the 50th anniversary ssue of
Radio-Electronics. Baron Manired von Ar-
denne 1imphes that Ov. Zworykin's death
had occurred in 1977. We are happy 10 say
thal the réport i$ inCOrrect, and your read-
ers may also be pleased so 1o learn
EDWARD W. HEROLD
Princeton, New Jersey

We regret thal. in the process, a8 phrase
ol Baron von Ardanne’s manuscript was
misunderstood, resufting in the erronecus
report that Dr. Zworykin had died in 1977,
Wea did recaive & correction ol that error.

unfortunately. we didn't get it in lime for us
to make any changes in our Oclober issue.
We join you in your pieasure at knowing
that Dr. Zworykin is alive and weill. —Edi-
tor

¥Your article on logit circulls in tha 501h
Annivarsary Issue is very interesting. but
the truth table in Fig. 2 for tha "simpie AND
gate’ on page 111 may contain an error In
its first line. The outpul symboi given for
that line is a binary one when, if my intar-
pretation of the second paragraph under
lhe “AND gate' heading is correct, it
should be zero.

From other sources, | understand that
the oulput symbol of an AND gate is
obtained by a multiplication of the Inputs.
Since 0 X 0 = 0 in binary multipication,
that also seems 10 indicate the use of zero
for the output in that first line of the tabie.

Thank you for a fine Anniversary Issua.
REGINALD TODD
Kansas City, MO.

The first fine of the truth tabie in chart 2is
incorrect The output shouwld be & zero
instead of a ona. Also. the logic symbol is
incorrect as it shows 8 NAND gate. Remove

INTRODUCING... THERQ4D

0 29 RANGES

CIRCLE=Z ON FREE INFORMATION CARD
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RUNNER aomm-

FROM WESTON

AUDIO RESPONSE"
PLUS DIGITAL DISPLAY

0O 5 RANGE AUDIBLE SIGNALING FUNCTION
O RUGGED FIELD SERVICE DESIGN

O 0.5" LCD DISPLAY

O 6 FUNCTIONS

WESTON INSTRUMENTS
THE MEASUREMENT PEOPLE® | SANGAMO WESTON
§14 Fratinghuysen Ava, Schlumberger

Haewark, NJ 07144
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the small circle at the output to obtain the
correct AND gate symboi—Editor

HEART MONITOR

In my opinlon, a technical magarne
{which | consider Radio-Electranics to he)
should be technically correct. The article
on the heart rate monitor 8 inleresting
from the elecironic point of view but has a
technical error. Figure 1 depicts a Iracing
of an electrocardlogram The instrument
dascribed does nol use the elecirocardio-
gram but sather the pulse pressura wave In
the finges as a irigger source. The wave-
torm ol ihe pulse pressure wave s moare
{lke that shown in 1he disgram. depending
on where il i recorded

/

| have used either the electrocardiogram
or the pulse pressurg wave to trigger a car-
diptachometer. Both work, sometimes one
belter than the other.
LESLIE P. McCARTY, PH.D.
Resaearch Speciallst. Bio-Medical
search
Dow Chemical
Midiand, Mi

Re-

RADAR DETECTORS VS. THE LAW
The legal, moral and constitutional is-
sues are with us agaln as the rights ol clti-
zens to own radar deteclors or recelving
devices capable of monitoring frequencies
assigned to police.

Firsl. by arder of the FCC, the radar band
Is not specifically assigned o police. The
Commission has ordered this band fo be
shared by radic listeners, aslronomers,
public service agenctes, hams and olher
private and government microwave users,
A slale agency has no such authority. The
twisted misinlerpratation of Penal Code
MCLA 750.508 cannot and should not be
used against a citizen. Police radios are on
a different frequency than police radar. The
FCC says citizens also have tha right to use
the radar lrequency.

Regardiess what tha legislators vote on,
slates don't have 1he righl 10 raqulaie fed-
eral FCC-controlied monitoring. # any-
thing. the legislature should abolish or
rewrile MCLA 7350.508. In my opinion,
MCLA 750-508 is unconstitution and dis-
criminalory because Il overriges federal
law glving the FCC exclusive authosity over
who uses what frequency, and because It
allows one class ol individuals to legally
receive radar or police signals while all oth-
ors are excluded. The ACLU {American Ov-
il iberties Unhion), the ARAL )American
Radio Felay League). the FCC and the citl-
zens of the slate ol Michigan should make
sure the law is changed and the U.S. Con-
stitution followed.

Radar detection has been used and is
being used by peopla of all classes and
ages An Ohlo mayor claims ihat such
devices make a driver aware of his speed
and slows him down to the legal limit, and
says siower speeds (essen acciden! rates

Restralnts on enforcement (of the Michi-
gan law) could avoid the trouble that hap-
pened to a physician who was awakened In

the middie of the night and arrested for
having a deteclor In his car when an officer
on patrol spoited 0 in his driveway!

Some judges and police are divided over
this present band as it stands. and a
speedy reversal should be enacted, As a
tourist from out of slale, how would you
feel H you were not aware of this “"so-called
law'” banning detactors. 1here was no post-
Ing for same and you were arresied for
possession ol a detector? This alone is In
viclation of due Process (no signs posted)
and lederal preemption ol the alrways.

Radar operates on the Doppler principle.
and has come under saveve attack recent-
ly—especially moving radar. It's a fact that
a CB set can trigger a lalse reading with a
whisibng tone wilh readings 10 90 mph;
reflections from vehicles traveling at slighi-
ly difterenl speeds can cause higher read-
Ings—this is called “baiching.” A fast-
moving truck behind a slower moving car
will register & stronger signal than wtll tha
car—and 1he Innocent car will be cited.
And how does an officer distinguish a
speeder from a nonspPeeder in a group?

Drone radar {jamming davices to trigger
detectors) that police in some #lates were
using for the past couple of years has been
pul down by the FCC as being ilkegal. The
misuse of radar and radar laws should be
challenged by anyone, and the ACLU
should icok Into all laws past and present.
The abuse is placing undue burdens on
courts. police and cilizens In terms ol cost.
time, and embarrassment.

While | believe that criminals should be
charged and prosecuted. | don't believe

continued on page 25

Unique, New S©ONIC SENTRY from Delta
Blows the Horn on Vehicle Burglary and Intrusion...

...and robs would-be thieves of their most important conspirators. ..
Opportunity, Anonymity, and Concealment. A silent vigilant
sentinel, the Sonic Sentry literally blows the horn on

any intrusion into the field of harmiess, invisible ultrasonic
protection that is cast throughout the interior of

the vehicle.

Anyone who has a 12-volt vehicle with a horn or other
noisemaker, and a hard exterior surface can enjoy
Sonic Sentry security. And because it's manufactured
by Delta Products, you know it's backed by an established
firm with an industry-wide reputation for product

integrity and superior service.

Sonic Senlry is meticulously engineered 0 INCOrporate the best
in ultrasonics with built-in safequards against false alarm. In addition:

1. Instalation 1s easy. Invohving only \hree
simple wire connechions

2. There are no holes 10 drill for installalion.

3. Sonk Sentry i5 keyless and includes
entry/oxil delay, and automalc one
minute alarm fimer.

4. It protecis the Intenor of any van. camper.

mobile home Or Traker, as well as
automotnles, trucks, atc.

. Sonic Sentry Is the only vehicle ultrasonic

designed by a professional elecironics
company with axlensive expenence In the
field of ulrasonics.

WWWwWwW americanradiohistorv comm
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PO, Box 1147 630 So. Tth Streel,
Grand Jurction, Colorsd: 51501
(303) 242-9000 Owpt RE

Phoasa send comphate the Somic

Sentry, gelhes with lacts on Delle's k d'drurnlo
¥ acts e
automolive, molorcycie and $acuUrity prochacts lo:

Please sond . Sonec Sentry(ms)
$59.95 phus §1.00 posiage
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“*1c nserTion/ExTRAcTION KiT IR

o MOS5-1418 1416 CMOS SA NoERTER

o EX-1 1416 EXTRACTOR
KIT INCLUDES - :g”‘“ 24-28 E:‘.Si SAFE INSERTER * EX-2 24-40 CMOS SAFE EXTRACTOR

OK MACHINE & TOOL CORPORATION

3455 CONNERST..BRONX.N.Y. 104751.5 A,
PHONE F2171 992 $400 TELEX NO 123091

MOB-2428

‘MOS-1416

| WK-7 | COMPLETE IC INSERTER/EXTRACTOR KIT | $29.95 |

| INDIVIDUAL COMPONENTS |

MOS-1416 14-16 PIN MOS CMOS SAFE INSERTER $ 795
MOS-2428 24-28 PIN MOS CMOS SAFE INSERTER $ 7.95
MOS-40 36-40 PIN MOS CMOS SAFE INSERTER $ 7.95
EX-1 14-16 PIN EXTRACTOR TOOL $ 1.49
EX-2 24-40 PIN CMOS SAFE EXTRACTOR TQOL $ 795

MINIMUM BILLING $25.00. ADD SHIPPING CHARGE $2.00. NEW YORK RESIDENTS ADD APPLICABLE TAX,

0K MACHINE & TOOL CORPORATION 3455 CONNER ST.. BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091

CIRCLE 29 ON FREE INFORMATION CARD
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LETTERS
conitnued from page 23

vasting total power in law enforcement at
the #xpense of the ordinary citizen was a
principle this country was lounded on. the
laws are there lo be applied equaily.

A legal defense tund is being astablished
for test cases and class action suits as
needed. Anyona interested can contact the
writer ol this letter for details.

L. C. MAYNARD

Maycom Communlcation Products. Inc.
1134 W, John Beers Ad.

Stevensvitie. Ml 49127

ELECTRONIC SYNTHESIZER

I read Mr. A, P, Campion®’s leiter on the
electronlc s$ynthesizer In your July |ssue,
and was Interested In hls suggestion about
using & tuning fork and a pickup coil for the
purpose of generating a C-Major scale.

| suggest that he could get far more
accurate resulls— generating. by the way,
complete musical scales {12 notes per
octave) for as many oclaves as he wishes —
by using a Top Qctave generator. That is
made in integrated circuil torm by many
companies, such as Naonal Semiconduc-
tor and General Instrumants. Using that
davice and drlving it with the proper fre-
gquency crysta! oscillator. one may obtain
far more accurate musical frequencies than
by using a tuning-fork oscillalor. Such a
crystal-controfled system s also much
lighter and Cheaper.
HARQLD ZIBKOFF
Brooklyn. NY

X-BAND MISINFORMATION

Boy. ob boy! Where did Robert E Wil-
ilams [Letters. Septermber 1978 Radlo
Electronics. page 24) gel his store of mis-
infarrmation?

| cannot quibble with the first three para-
graphs, but the fourth paragraph is full of
inaccuracies.

First ol all, it is common knowledge
{maybe not?) that X-band police radar is on
10.525 GHz £ 25 MHz and the K band is up
around 24 GHz somewhere, not the 9.32-
g5 and #0.5-10.7 GHz ranges as he sug-
gests. (Actually, the onty band iower than X
is the old S band. which Is not used much
any more.)

Secondly. it thare Is an amaleur trans-
celver avallabie for the X band, please let
ma know where | can find i1; | could really
use a 10-walt X-band transceiver. | think,
just maybe. that he is confused by the com-
mon two-meter radios thal have a 1 and
10-wait position. Besides. can you really
picture a flwalt X-band signal source?
Only TWT's or KPA's can Kkick out that
much punch,

Thirdty, at my last checking with the FCC.
pulse i not parmitted on the X band. and
never has heen

Fourth and last {and what a way 10 go)
Really, when was the last time you mea-
sured the same thing comlng back as was
sent oul? Especialty at 10 GHz whare prop-
agation effecis take 8 bad loll. Are we really
supposed to baligve that 100 mw comes
back after going down the highway several
hundred feet, bouncing off a very 'scatter-
Ing™* reflector, and coming back another
two hund.ed feet?

ROBERT T. SESTRO
Hunt Valiey, MD

Start Computing For Just $129.95 With An
8085-Based Professional Compuler Kit—

Exploreri85

100% compatible with &il 30804 and
8085 software & devalopment tools!

No matier what your future computing plans may
b, Level “ AT —ar 3119, 955 your Harting poinl.
Starting et just $139.95 for @ Lived A opcrating tysteem.
Ou R Bew Juylfd TAE CXaCE COMpuidy you wanl. i
can b peur Beginnec's sysieet, CFEM controdfer. o JRAL
Jovmeired §° disk imall bukiners wisem. . )8 pou're Acver
Sorced 1o ipend & penny for a compomem; or fedture Jou dor’t
went and yow can expand in umell. affordable uepr!
Now, for juu $129.95, iou cat own the firn leved of a fully
com-
puter tiuc!l features thr advanced Intel 3081 Cpu, rAecrly
Riving viu sumrdiolt doorss (0 ail $0ftwarl gad development
fools they exist for both the S0X5 and its 20504 predecesior
fihey are 100% software competibie)—a computer wrhuch
[ board 5.100 bus Plus invanl <onver-
sion 1o masy sicrags disk memory with either - 174" dishertes
of slancard [BAY formaned B dishs
For juu 5129.95 (Plus 1he coM of & PO el supely, keyboard/
RF | if you don't hive them already).
Eaplorer/B3 ks you begin compuitng on a significanl level,
appdyiag Ik principles discussed @ leading computer mags-
rines.  devtloping “siaic of U aA" comPuler solutions fov
both the industrial and ketkure svwonmenl,
Lavel “A™ Specificailons
Exploter /83"y Lavel A" typem features 1he advanced tntel
M3 cpu, an B335 ROM with 2k delune monitar/Operaling
s¥stem. and an §13% ROM.L/O—all on & ungle motherboard
with room for RAM/ROM/PROM EPROM and $-100 ex-
Ppandson, pus generous PrololYfng spce
(Lvel A" mahkes 2 perfecl OEM coniroller Tor indusinia
Applicalioht and Jy available im 3 3pecial Hex Verdon whel
cam br programmed Uiiag
1he BMeronics g kedpad
N ot la tated
odrd: glass epoxy, Plat
] thicugh hokes with :old{-r mask
i * 1y0: proviions fee 25.pin
{DB23) connecror for Lermingl
serial 1,0, which cpd aho up-
PO & Paper  tape  réader

mrmm.m for 24.pin DIP
for hes keyboard/div-
in-

Lem' YAt WS e

ete OPETdimE K¥SIeTM,
prr fu begmnerd, hob-
bersis, @ indutinigl con-

My Netronice

eré. . unghk Hep wih eegister dispiLy al each break point

-80 10 exevulion rddress Level <A™ i 1he Hex Version

makes a perfect ller lor ind d and cam
be programmed using the Netronics Hex keyp.deuphy.

f == Hex Keypad/Display

Specltications

& Cakculaion | kespad with 24
wyem  del and 16 user
defined keys. & digil cakulaior
l;g:’e dllp:-'ll\f which displays full

- nddroys Mut data a3 well M
Hex Keypod i Drsplay. repiier and ntalus.h[otm:gon.
Lavel “B” Spacilicallons
Level"B™" provides the S.100 signals plus buffers/drivers 1p
WPPOH up %0 ML S 100 bur boards and ancludes. rddrews
decoding for onboard 4k RANS expamion sclect.able im
Ak Blocks . wddren decoding tor onbasrd B EPROM eXpan.
sion selectabie I Kk blocks. . . sddrr and data bus drivers for
onboard expanlon, . wad yaze JENEIr Jumper seicciable),
1o allow 1he uw of dower memories. . {wo separdie § voll
regulBiors.

Levsl “C*" Specifications
Level T mpandy Explorer's
matherboard with a card cage,
allowing you 10 plul up o Lx
S-100 cardy directly im0 ihe
motherboard  Both cagpe and
gﬁfﬂ‘fﬂ with  Level cards mre neatly conitined inside
cwrd cuge Eaplorer's deluxe steel cabinet.
Level "C* includes a sheet metal supentruciure, a 3-card goid
plated $-100 enicnion PC board which pluks inlo the mother.
board, Jus add required number of 5-100 connectors
Level “D* Specificationa
Level "D provider 4h or RAM. power suPPY regulation.
Rlenng decoupling compononts and sockets to expand your
Explorer/t5 memay {0 4X {plus the orkginal 254 by1es located
i the HISSA). The uatit RAM can be locaied anywhere from
000 to EFFF lm 4k blocks
Level “E™ Specltlcallonl
Level "E"" adds sockets for Bk of EPROM 10 uw 1he popular
Iniel 716 o 1he T1 2318, 11 includes 2l sockels, Power supp)
. hew unk, filering and decoupling componenn

rolier e play. .. tape

put, . .cassclie tAPE fecofder ouipul. . caiscile tape eonteol
outpur.. speaker cutput,, . LED oulput indicator on 50D
{serinl ouipua) hne . . . Dfinier wnierface (bess drivers). . total of
four B-bit Plus one G—bn 1/ porin« Crymal Frequency| 6,144
MHZ * Conitel Swilches: reset and uwer {RST 1350
Wucrrupr. .. addisonal proviskons for RST 5.5, 6.5 and TRAP
interrupts onboard * Cownter/Timet: Programmable, |4=bit
binary + Sysiem RAM: 256 byicy located at F209. 1eal for
unaller syilems and for use &8 an solsied sack area in
aapanded systems, , , RAM expandable to 64k vie S-100 bus of
4K on medberboard.

Syslem Monilor (Terminal Vendow): 2 byus of delune
syitern momior ROM located a1 FOO0 leas Mg M free for user
RAM:ROM. Feavures include 1ape Joad with isbeling . . .1ape
dump with labelng. . .examunc/change contems of

.insert data,, warmo g, eamine and change all
regisiers. . vngle step With Pyt display Bt each break point,
& debugging/lraining Teature. . .0 W execulion addioss. ..
mave blocks af memory from one kocaton 1o another. .. fill
blocks of memory with & constani . . . display blocks of memory

. .automah baud rale shechon . . vatable display line lengib
control 11-235 characiern/lng) . .channchired 1/0 monilos
rouline with B-bit paralled owipul for high speed printer.
serial console in and conscle out channel so thal monitor can
communiale with L/O ports,

Sysiem Moniior {Flen A eruionl: Tape load with labeling. .
tape dumn with Labeling. . .ex sohange t of mem-
ory ., Ineer d:la“ wartn var. .esasmine and change all

P etronics RAD Lid. Dept AES

I 333 Litchlield Road, New Millord, CT 06778
Please send the items checked Seiaw- plul %2 rkn
aFE /8 Level A ki {ASC)
vernon), $129.9% plu $) p&h.

O Delone Steet Cabimer for ASCIL
Keyboard/ Terminal, $19.95 plus 52 %0

Sockets lnay 2k be used fov woom Lo be aveilable RAM [
{allowing for up 10 12I| of onboard RAM)
gldel A Coordingt
xPioesr/B5 Appl catlonl Pakl
Experimenirr'a Pak (SAYE 512,300
Keypad/Duplay for Siv.o0 and ge1 FREE Iniel BOAS user's
manual plus FREE postage & kandling®
Studewl Poh (BAVE SZ4850—Buy Level A" ASCH Key-
board/Computer Terminal, and Pawer Supply for $319.85 and
gt FREE RF Modulaior plut FREE Iniel BOAS uger™s manual
Pius FREE posiage & ing!
I‘ulilnﬂng Fuh ESA\"E S40.00)—-Buy Levely A" A
.7 "D, and “E** wilh Power Supply, ASCIl Keyboard/
Compuier Termmnal, and #ix 3. 100 Bus Connectord lor $814.73
and gei 10 FREE compuier grade gassetie 1apes phun FREE
B0#5 user's manual plus FREE posiage & handling!
Business Pab 1SAVE 589 951—Buy Explorer/B3 Levels A"
B and "'C'" {wkth cabine). Power Supply. ASCI key-
board/Compuier Terminal {with cabinet). 16k RAM, 12"
¥ideo Monmitor, Nowth Star 5- 14" Dysh Dnve {includes Noch
Siar BASIC) with power wPPly and cabiner. ol for Just
5159940 and get 10 FREE 5.1/4" miniduskenies (349,93 value)
Plus FREE M5 user's manual plus FREE postage & handling!

Conbnants U 5.4 Credn Cord Buyars Qulsude Conneetioul

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical
Assistance, E1c. Gall [203) 354.9375
sonaliced duk operaiing syslem—just
lug i in and m l't up and mnrun]'l-l
¥ plun §9
OPower mwh Mt for Norih S!arl

Buy Level “A~ and Hex

[ Eaplorer/BS Level A Kit {Hex
Version), $129.95 plus $3 pah
a llﬁ:iﬂkfmh B‘;\SIC o0 casyetle
tape, 5.3 povipaid.
I 5"... Mitowalt BASK im ROM Kit
irequires Levels “'B.” "'D,"" and “E'™),
I $99.95 plus 82 p&h.
O Leved "B (5-1001 Kil, 549,95 plus
I 52 p&h
O Level "C' (5-100 d-card expandes)
Kil, $9.95 plus $2 p&h.
O Levet "0 (dk RAM) Rit, S69.95
plus 31 pdh.
O Leved “E" (EPROM ROM} K1,
$5.95 plus 308 ke,
1 Detuse Steet Cabiner Tor Explorer/
§3, 54995 plus §1 pkh
1 ASCIE Keyboard/Compuitr Tav-
minat KN {features & full )28 character
1. upper & lower ease, full cursor con.
tred, T3 ohm outpul convertible
to baudot oulpur, seleciable baud rate,
R5232-C or 20 ma 1/}, 32 or &4 char-
acter by 16 hine formats, and can be
used wilh either # CRT monitor or a TV
set {if you have an RF modulalor),
SE.9S pluy 8250 plkh
LD Hex Keypad: lsplsy Kil. $65.9%5

p&h

O Puwer Swpphy Kit i 8V & 5 am

im deluxe weel cabinet, 539.9% plus
k

0 Gokd Piated 5-100 Bur Cownccion,
5445 each, poupand,

[J RF Modelstor Kit (allows you to
ust your TV set v 2 mondor), $5.98
posipand

O 18k BAM K {S-100 Board expands
1054k}, 519995 plus 32 p&h

O 31e RAM KN, 532995 pius 32 plith.
O 4K RAM ki1, $439.95 plus 32 pkh
O bk RAM Kt £58%.95 plus 32 p&h
O 184 RAM Fxpanuion Kit {10 cxpand
any of the above up 10 &4k), $139.95
plui §2 pth each

O Iniel B0BY epm Laer's Manual, $7.50
postprid.

[0 Special Computer Gradr Casirite
Tupes, $1.90 cach or 3 for 55, postpmid.
O 17" video Momtier {10 MHIE band.
veidihy, S139.98 pluy §5 pkh.

D North Siar Duoyble Eemsl

ik Kl1 AOme Drive) for gwkmrf
B3 {inciuder 3 drive 5-100 conuroller.
DOS, and extended BASIC with per-

Disk Drive, 309,95 plus §2 pkh

O Detuse Case for North Siar Disk
Drive, 53994 plus $2 p&h.

O Experimeaicr's Pak jsce m}.l
5199 90 postpad,

O Stwdent Pah (s abonel.
powpand

O Emgiwtering Pak
3514, 75 postpad
O Business ak (see abonel, sm.wl
postpad.

Total Enclosed § _l

Y |

(s¢e abouve) I

[Conn. res sdd wles tax) By— l
Personal Check D M O /Cashier's
Check DO visa O Masier Charge
(Bank s __ -}
Aot ¢
Signalure —.E!.P Daie
Print I
MName _ __l
AAdd 'I
City l
Slale = Zip,
O Sewd Mc Information sm |
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Speakeriab Model 2.5
Speaker System

CIRCLE 101 ON FREE INFORMATION CARD

NOT MANY HI.FI MANUFACTURERS OFFER
speaker systems in kit form. Onc of the manu-
facturers that does, Speakerlab Ine. (Dept. R-
E, 735 N. Northlake Way, Seatle, WA
98103), offers several different models ranging
from a mimature bookshelfl speaker to large
floorsianding systems. So, we decided to as-
semble their middle-of-the-linc "best sclling™

equipment reporits

systcm to find out just how difficult it is to put
togciher and how it sounds.

The Speakerlab 2.5 1s & three-way acoustic
suspension system that measures 26" X 154
X 10 inches and weighs 56 pounds. The
manufacturer’s specifications list the imped-
ance at 8 ohms. tentilivity a1 9] dB at | meter
with a | watt input. @ minimum recommended
power amplifier rating of 15 watts.per-channel
RMS and a maximum power handling capabil-
ity of 150 watls-per-channecl RMS.

The three drivers include a 10-inch woofer,
a §+inch midrange and a 1-inch dome 1weeter,
The wooler uses @ high-density foam roll sus-
pension. a 1'-inch diameter voice €oil and a
26 ounce magnet. The &-inch midrange has a
butyl rubber surround and the entire driver is
housed in a separate sub-cnelosure within the
speaker system. Crossover frequencics occur at
600Hz and 4 kHz. The L-C crossover network
uses switches rather than controls to adjust the
level of the tweeter and midrange drivers.

Twao enclosures are available for the model
2.5. We received 1he "ulility” enclosure that
consists of @ é-mil thick palymer bonded 10 a
Y-ineh thick particle board. The polymer is
embossed and printed in an atiractive simu-

lated walnut patiern. Also availablc is s oiled
walnut veneer enclosure. The grille cloth ex-
tends to the edges on both enclosures and is
mounted on a removable frame for casy access
to the drivers.

Agsembly

Surprisingly few individual picces make up
the Speakerlab 2.5 kit. In fact. a betier term
would be “partial kit” since so many of the
individual pieces come pre-assembled. For ex-
ample: the top, bottom, both sides and rear
panels of the enclosure come pre-assembled.
The rear panel also contains the necessary cul-
out for the crossover network. The front panel
contains the required cytouls for the drivers,
and the frame that holds the grille cleth is
pre-assembled. The crosscver network is also
pre-assembled and even has push-on connec-
tars on the ends of the wires Lhat connext to Lhe
drivers. The only tools thal are necessary for
assembly arc 2 caulking gun. & pair of scissors
and a staple gun.

The assembly manual it well written and
clearly itlustrated. The first step in assembly 3z
1o paint the unfinished wood surfaces black.

continued on page 32

Now, an automotive computer plus
cruise control at your fingertips!

This is CompuCruise! The first true computer for your car,
truck or RV, It's the most effective and functional cruise control
ever designed, PLUS complete trip computing, an efficient fuel
management system, and a spht-second-accuracy quartz time
system.

CompuCruise is a cruise control with a memaory. A unique
seek-and-hold capability makes highway driving easier and more

enjoyable. Fully electronic, making it more accurate and reliable.

CompuCruise is a true computer, constantly reacting via
automatic sensors to changing conditions, updating vital data

for you every second. Just look at what CompuCruise gives you:

Time, E.T. Lap timing. Alarm
Time, Distance, Fuel tg amival
Time, Distance, Fuel to empty
Time, Distance fuel on trip
Current or average MPH MPG, GPH
Fuel used, Distance since fillup
Inside, outside or coolant temp.
Battery voltage
English or Metric display
CompuCruise works on foreign or American cars (except
Diesel and fuei-injected vehicles). It's priced for the budget-
minded, and easily installable by you or your automotive outlet,
Oaly $199.95 with Cruise Control. $159.50 without. Fully
warranted for 90 days from date of purchase. Delivered

complete with easy-to-follow installation guide. And backed b
a 100% satisfaction guaraniee. If not fully satisfied when you
receive your unit, return it before installation and your money
will be fully refunded without question.

For the name of your nearest dealer. call or write us righ
now: ZEMCO, 12907 Alcosta Blvd., San Ramon. CA 94583
Phone {415) 838-8060.

Do it today—for a better cruise control and more auto-
motive information
than you've ever
=5 PP CompuGruise

98556

CEme

CJ ‘"mm
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build-it-yourself savings
Save up to 46% when you build it yourself.

Only in the Heathkit Catalog will you tind this selection of
six professional oscilloscopes, each with its own special
features and low price. Compare Heathkit prices with simi-
lar assembled scopes and see how much you can save when
you build it yourself. i i L St
Band-

Healhkit widh  Verfcal  Delay
Model  Trace MH:  Sensilivity™ Limes

10-4235 dvat DC-35 2mViemio yes
v/

r m‘l-r_ "-
ID-4510 dual  DC15 tmvcmto yes
B g e J 2
10-4550 duat DC-10  1DmVicmic no yes full $399.95
20viem
10-4555 single DC-10 10mVicmto no yoés ful) $349.95
20V/cm
10-4205  dual DC-5 10mViem np no pariial $279.95
I0-4105 single 0DC-5 1DmVicm 0o no partial $199.95

“Under tull bandwidth
Heathkit manuals make kitbuilding easy

T Easy-to-follow Heathkit assembly manuals
| take you step by step from unpacking to tinal
plug-in. Anyone can do it. And when you

build it yourself, you can service it yourself.
Your manudl] becomes a handy service guide.
Replacement parts are readily available from
the Heath factory or from Heathkit Electronic Centers. And
experienced service techs are just a phone call away to help
you during building or servicing.

Complete details on
! Haa!ﬁkit Oscilloscopes
and neariy 400 ather
Heath electronic kits for
your homse, work or
leasure gre in the new
eathkit Catalog. Send
for yours today ot pick

1
& Y« one up at vyour Heathkit
“"“ZX| Eiectionic Center.

o4

-

- g0
Heathkit Products are also sold and serviced ot Heathkit Hectronie
Centers {units o! Veritechnology Bectronics Corporation} ln major
clries throughout the 1.8, Ses your white poges. GX-373

Heath Company. Dept. 020-624, Benton Harbor, MI 49022
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ELECTRONICS DESIGNERS' HAND-
BODK. Edited by L. J Giacolerto. 2nd Ed
2,340 pp ., 1.586 stius. Now goubled in size and
with 90% of 1t5 material new, th:s lamous classic
{first ediion by Landee Dawns. Albrecht} has
bean Ihoroughly revised and updaled 1o gve
you not only the now Bnd tha why of all your
design work but aiso the how much of every
design step you lake!

2317494 Pub. Pr., §56.50  Club Pr., $41.50

STANDARD HANDBOOK FOR ELEC.
TRICAL ENGINEERS, 11/e. By D. G. Fink
and H. w. Beaty 448 pp.. 7,414 jius. A glant in
avory sense of the word, today's most widely
used source of electncal engineenng informa-
bon and data serves you as no other single
work available anywhaere when you need de-
tailed. accurate, imely. and rekable facts and
how-t0 on the generation. lransmission, dis-
nibuhion, cONtrol, conversion. and apphcalon
ol electric power,

209/74X  Pub. Pr., $49.50  Ciub Pr., $38.00

BE SURE TO CONSIDER THESE IMPORTANT TITLES AS WELL:

LOGIC DESIGNERS' MANUAL. By J. 0 L
T8A/GT1 Pub. Pr. $18.9% Club Pe, $15.75

CRYSTAL OSCILLATOR DESIGN AND TEMPER.
ATURE COMPENSATION. By M E Fredung
T84/973 Pub Pr. $18.9% Club Pr-, $13.50

MINICOMPUTER SYSTEMS, 2/a. By A H, Eck.
house, Jr
T87/026 Pub. Pr $21.93 Ciyb Pr., $17.75

UNDERSTANDING OSCILLOSCOPES AND OtS-
PLAY WAVEFORMS. By . W Sessions & W A
Fiacher
T8 /TR Pub. Pr.$17.95 Club Pr., $14.50

THE SEMICONDUCTOR MEMORY BOOK_ By Intel
Marketing Commum cations.

T88/3M Pub. Pr- 514.95 Club Pr. $12.70

MICAOPROCESSOR APPLICATIONS MANLIAL.
By Motorola Semiconcuctor Products. Ine
435/274

Pub. Pr, $33.00 Club Pr. $26.50

NATIONAL ELECTRICAL CODE HANDBOONK.
1848 By J. F McPartiand

A50./909

Pub. Pr. $19.95 Ciub Pr, $14.50

SOURCEBOONK OF PROGRAMMABLE CAL-
CULATORS, By Texas Instrumants. Inc
B37/ 466 Pub. Pr, $18.50 Club Pr., $12 50

OSCILLOSCOPES. By R. Van Em
870/501 Pub. P $19.50 Club Pr- $14.50

NOISE REDUCTION TECHNIQUES IN ELEC.
TRONIC 5 YSTEMS. By H. Oit

T89/5IX Pub Pr. $21 25 Club Pr. $15.50
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An infroductory

Electronics

THE DESIGN AND DRAFTING OF
PRINTED CIRCUITS. By D Lindsey 156
pp., 100 ivs For evarything you need 10 know
and understand about design phases Ihat PC
artworks go lhrough. from schamancs 1o the
finished FC, your best all-around guide 1$ thes
fully illustraled new teaching tool.

0547304  Pub, Pr, 526.95  Club Pr., $21.00

ELECTRONICS DICTIONARY. Edited by J.
Markus. dth Ed.. 768 pp. 1,123 ius,, 17.090
terms. With the new edition of 1ns world-
rencwned dichonary You'll De able to quickly
hnd the meaning and ¢ofrect usage ol any
electronics 1arm, ho matier how Obcured

4047313 Pub. Pr., $524.50  Cwb Pr, $18.50

HANDBOOK OF OPERATIDNAL
AMPLIFIER CIRCUIT DESIGN. By D. F
Stoul Edited by M Kaufman. 434 pp., 223
ilus. Compadt. concise, Mighly concentraled,
and containing a siorehouse o information,
1hig Ona-s1op volume will help you solve any op
amp circut protuem’

E17/97%  Pub. Pr.. 528.65 Ciub Pr., $17.50

ELECTRONIC DISPLAYS. By E. G Bylan-
der. Texas Insiruments InCofporated. 172 po.,
Hus. The book descnbes Current @lecironc
displays by lamuly rypes, discussing all as-
pects ol ther operahion, apphcation. and cir-
Cuil requirements  You cover pholometry and
contrast enhancement. togelher with the fun-
damentals ol such cnhcal coMmponents as
mounts and drives. Intérlace raquiremeanis,
and other necessary engneering informalon.
095108 Pub. Pr.. $19.50  Ciub Pr.. $15.95

DIGITAL FILTERS. By A. Anlomnu, 524 pp |
ifus This all-inclusive, up-1o-gale freaiment
guarantees your thorough understanding of
today's thgital fiters and the theories. tech-
mgues, and procedures you'll be using in
thew analysis, dessgn, and mplemeniaton
The book gives you many design examples.
together with the numerocus possible ap-
proaches and engeneearing iradeofts relating
10 their hargwane MMplementaton

021N Pub. Pr.,$23.95  Club Pr., $18.50

BUCHSBAUM'S COMPLETE HAND-
BOOK OF PRACTICAL ELECTRONIC
REFERENCE DATA. By W H Buchsbaum,
2nd Eq.. 645 pp , 371 ius . 70 lables It Qives
you all the techmical electronic inlofmalion you
need—1rom the factual foundalions ol eleg-
fronics to the lalest technical advances [n op-
IcelectroniCs, |arge scale integraled CirCults,
aigital logic, miCroprocessors, and comput-
ars. HMundreds ol lormulas. graphs, charls,
and tables,

786/550  Pub.Pr., $19.95  Club Pr.. $16.95

RADIO HANDBOOK . By W 1. Orr, 215! Exf
1.135 pp, 1.364 Mus Now DomMpletely up-
daled, expanded. and more ceserving than
aver this Pfotusely Mustrated reterence gives
you everything you need 10 know o under-
stand. defign. use. and Bapenmeant with every
circuit and plece of eGupment (All cecent
1echnological brearthroughs are covered),
T72/630  Pub. Pr.52150  Clek Pr., 516.60

TRANSFORMER ANC INDUCTOR DE-
SIGN HANDBOOK. By W T. pclyman, 428
P, hus. User-orignted throughout, it covers
everylhing from franstormer design and in-
ducior cles.qn with dc. power inducior 2esign,
desigmng lor regulation, Inductor design
wihGul do, constanl voltage transiormer. cur-
rant and theee-pDhase fansiommer, to applica-
tion ot magnehc camponents n power elec-

1ronics
786/755  Pub. Pr., 535.00  Club Px, 526.50
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ffer to new members of the
ind Control Engineers’ Book Club

HANDBOOK OF ELECTRONICS CAL-
-CULATIONS FOR ENGINEERS AND
TECHNICIANS. Edited by M, Kaulman and
A, H. Seidman. 653 pp.. 725 illus This first
comprahensive 1ol of 11s knd indudes hun-
dreds of worked-oul Drobiems M analog and
drgnal circuite. Includes morg than 700 dia-
grams. curves. tables. and graphs

3337920  Pub. Pr., $24.50  Club Pr., $18.95

MICROCOMPUTER-BASED OESIGN By
J. B. Peatman Expanded 4tn printing. 604
pp., over 400 photos and other ilusirations Do
alt your bes| day-to-day designs, as well as
yOur supercreallve and special designs.
arcund the new microcomputess and the spe-
difc "how-to™ heIPp yOu gel herel

4917380 Pub_Pr, $2695  ClubPr.. $18.95

MICROELECTRONICS

Digital and Analog Circuits and
Systems By J. Millman. 881 pp., 700 ilus.
This giani book takes you step by step from a
qQuahlative knowledge of a sami-conducior, o
an undarstanding of the operation of devices,
and finally. to an appréciation of how thasa are
combined 1o torm micro-slectronic chips.
423/27%  Pub.Pr, $2450 Club Pr., $19.50

MINLMICROCOMPUTER HARDWARE
DESIGN. By G O Kralt and W. N. Toy 514
pp.. 250 photos. diagrams. figures. Theswing
s more to desigrung and using small-scale
computers as computing components, this s
your guide 10 doeng just that! With what you
already know, pius the Skills you'l gan here,
you'll be way ahead as the whole fiedd of com.-
puting moves toward$ distnbuted Processing
elemeni systems!

788/26X  Pub. Pr., $19.95

DIGITAL INTEGRATED CIRCWITS AND
OPERATIONAL AMPLIFIER AND OP-
TOELECTRONIC CIRCWIT DESIGN.
Edited by B. Norris. 206 pp.. 400 ifius. Having
this vast amounl ol case-tesied data, Pfoven
shoricuts. worked-out Circut designs, and cir-
cuit cilagrams handy saves you valuabla time for
your other, more vital, areas of creative de-
sign—and cuts down ¢O51s in alf areas!

Chub Pr.. $36.95

INTRODUCTION TO RADAR SYSTEMS,
2/e. By M. | Skolnik. 698 pp.. 244 vius. This
new ediion o & widely used lexl on radar from
Ihe systems cngineer's point of wew bifngs
you [ull discussions of the many major
chaniees thal have occurred in the feld re-
cenl
579091  Pub. Pr., $34.95. Club Pr., $27.95
ENGINEERING MATHEMATICS HAND-
BOOK Definitions. Theorems. For-
mules, Tables. By J. J. Tuma. 2nd Ed., 394
Pp . 226 ifius. Now you can use even the most
dithcult 1ormulas on your pocket calculator for
fput and/ov storagel Literally thousands of
lormuias were remodeled to faciinete their ap-
plcation to today's pocket cakulitor opera.
tions

654238  Pub. Pr,321.95  Civb Pr, $17.50

ELECTRONICS ENGINEER'S HANO-

BOOX. Editor-n-Chied, D G Fink 2,104 pp._
2,026 Mus. Huge in every sense, Mg instant-
referénce volume gves you every iatest @ssen-
hal in the fiedd, 2,100 tormulas and equations. a

2.500-term bibliography. angd every ilhuStrabon
you need to clamty all of modern eleCironics!
209/804  Pub_Pr. 552,50 Club Pr, $37.50

PRINTED CIRCUITS HANDBOOK, 2/e.
By C. F. Coombs, Jr, 256 pp., 327 dius Blue-
pnnts every i phase of pnnted crcury.
Prowides 1he informalion you need to establish a
producton lacily and control the processes. A
virtual encyclopedia i Ihe field. five major sec-
tions cover engineenng. labncation. assembly,

soldering, and lesin
1267088 Pub. PI..%32.50 Ciub Pr.. $24.50

ENGINEERING FUNDAMENTALS FOR
PROFESSIONAL ENGINEERS' EXAM.
INATIONS. Second Edition. By L W
Polentz, 416 pp , 326 ilus Here—In this single
volume — you H Tind all the fatest. most essen-
uial marenal you need 0 prepare for and pass
your state's engineenng registration gxam.
Hundreds of examples and practice problems
are all drawn trom aclual PE exams. and were
selected Decause they are representalive of

any one

of these great

professional books

only

values up
to $56.50

Special $1.89 premium
book comes to you

with your first
club selection

Elecirouics and Conirol Engineers’
itk Cluly
PO). Box 582, Highistimm, Now Jersey 08520

Hh-ase enroll me as a member f0d send me the two booka

sgee

MAIL THIS COUPDN TDDAY ---

the probiems that will appear On your exam

indicated. billing me for my first selection ondy 21 the
503/80X  Pub.Pr.$23.50  Club Pr., $16.55

discounte:l memher's price, Plus local tay, postage Srci
funndling. 1f nod sarisfie<l. | may ret1um the books walkun 10
days and my membership will be canceled 1 agree (o
purchase a2 minimum of 3 addtional books dunng the
nexXt 2 years as autlioed under the club plan descnied
this ad. Membership in 1he €hal s conlinuous butl can-
celable by me at any tme afler 1he four book purchase
requirement has heen fulfilled

wine Code # of
PREMIUM sebection here

637539  Pub. Pr.. $21.50 ClubPr., $15.95

Why YOU should join now!

¢ BEST BOOKS IN YOUR FIELI) — Bouks are setected from a wicle range of
publishers by expert editors and consulianis 10 give you continuing access to
the lates: books in vour field.

s BI(; SAVINGS— Build vour library and save money 10¢! \We guaraniee sav-
ings of at least 15% off publishers’ lisi prices on every hook. Usually 20%, 25% or
even higher!

* BONUS BOOKS — vou will itnmediarely begin to participate in our Honus
nook Man thai allawvs vou savings between 70-80% off the publisher’s price of

wiile Code * of
FIRST selecyion here

Urvlers from outside the US. must be prepasd with inter-
national money orders in U S. dollars.

many books. ' gure

¢« CONVENIENCE —14 thines a year vou receive the Clab Bulletin FREE. fully Name

diescribing ihe Maln Selecilon and alternate selections. togeiher with a dated

reply card. If voiwant ihie Main Selection, vou simply do nothing — i will be il

shipped awomatically. If You want an alternate selection —or no book at ol

all —vou simply incticaie it on 1he regularreply card and retum it by 1he date i

specified You will have at jeast 10 davs to decide. If. because of lme mall Sthe zip .

deliveryof 1the Bullelin vou should receive a ook vou do not watil. just relurm
i al 1he Clul's expense.

As a member; you agree only 1o 1he purchase of four books linciuding your
first selectionl over a two-year period.

This under subect Lo accepiance by AlcGrm-Hdl. Al
prces subject 10 change willi ul notice Offer good only
© new members, A peoslage and hamiling charge 1=
added 1 all shipsments E 33415

e o —————— i ——_——— e ———— -y
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fact:
a Genuine Shure

upgrade stylus is

q;:estlonably
the est
bargam in hi-fi

We strongly urge you te check your stylus
lor wear at 1eas! once a year to protect
your fecords and masntain the highest
standards of hstening pleasure.
Regardiess of when {or where} you
purchased your Shure cartrnidge, there is
a Genuine Shure replacement stylus
available which will Dring your cartridge
right back 10 lis original specifications.
Even better. you may aclually be abie o
mprove ifs performance significantly over
the o¥iginal with a Genuine Shute
upgrade stylus. .at surprisingly low cosit

For example:
UPGRADE
IF YOU OWN WITH:
é>
Vi$ VNISHE 2
Type U1 | HyperoliphCal
SERIES| siyius
M9s N9SHE*
=% SERIES| Hyperelliptical
z v stylus
NT2E]
M70 Biradian
SERIES | (Eliptical} stylus
N728
Spherical stylus
ANY M9, N9IED*
M92, M93 stylus
ANY M7, N75 TYFPE 2*
M73, M75 Series styli
ANY M44 Series NSSE stylus
MiD, M7TD N21D* stylus

*Batore PUrchasing any replacement stylus be certain
':. f [ rtabke 15 compalible with the eciong kece ol

siytus yOu select

Always insist on a
Genuine Shure
replacement stylus.
Look for the name
“Shure” on the stylus

grip.

‘HEREEE

Stune Brothees Inc. | 222 Hartréy Ave

Evarmion. o 60204

D Canada A C Swmmonds & Sons Limited

Outside the US of Canada, wrde 1o Shure Brofthers
Inc . Aitn Dept 6 for indormanon on your el Shore
ahsinbulor Manglacturers ol high Loel ity COMDOnanis,
mcrophones. sound sySlems and related cHoulry
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EQUIPMENT REPCRTS
coniinued from page 26

The 10p. bottom and sides have the simulated
wzlnut finish. However, the exterior surface of
the rear pane! is unfinished and should be
painted black. Also. the exterior surface of the
frent panel and 1he grille cloth frame should be
painted to prevent the unfinished wood sur-
faces from showing through the grille cloth.
Flat black latex palnt is provided along with &
foam paint applicator. Two coats are required
for cach surface. Each cost 100k about '/-hour
to apply with zbout |-hour drying time in
between, Al the end of the first comt, the foam
applicator had just about had it. So. in between
CORts, a trip 1o the local hardwase siore was
made 10 purchase 8 new one. Aflter applying
the second coat. the surfaces were allowed to
dry overnight.

The next step consists of mounting the mid-
range sub-eénclosure on the interior surface of
the front paneck The sub-¢nclosure consists of a
plastic “cup” with a terminal block and push-
on connectors on the ends of the wires that
connect to the midrange driver. To mount the
sub-enclosures, as well as assembling the rest
of the kit. a silicone rubber cement is provided
in a cartridge that is used with the caulking
gun. The cement is applicd 10 the Inernor sur-
face of the front pancl around the edges of the
midrange cutout. The sub-enclosure is then
pressed into place

The <rossover network 18 moudied next
using the silicone rubber cement. The cement
is applicd 10 the interior surface of the rear
pancl around the edges of the crossover cutoul.
The crossover network is then pressed into
place. The cement was allowed to dry over-
night although the assembly manuai stated
that the selting time is Lwe hours.

Next. the front panel is cemented imio place.
First. 2 brace that eatends between the front
and rear pancls 18 cemented in place. Then
cement is applicd to the grooves in the front
edges of the enclosure. These grooves permit
the front panel 1o be flush mounted. The front
panel is then pressed into place and the cement
allowed todry overnight. The damping materi-
al 15 installed next. A large roll of damping
material is cut inno three picces; two large and
one small. The two large picces are rolled up
and stuffied into the enclosure. The small piece
15 rolled up and stuffed into the midrange sub-
enclosure. After this 18 done. the drivers are
connecied and 1he system connecicd to & pow-
er amplifier 1o test ¢ach of the drivers, IF all the
drivers are functioning. they are then ce-
mented in place.

Cement is applicd 10 the exterior surface of
the front panel around the edges of the driver
eutouts. The drivers are then pressed into
place. The cement is allowed 10 dry overnight
and then any excess cement protruding around
the cdges of the drivers is peeled away.

The final step is to mount the grille cloth.
The grille cloth is stretched over its frame and
held in place with a stapie gun. The frame is
attached to Lthe enclosure with push-on fasten-
ers that are provided Tn cach corner of ihe
frame and on the front panel of the enclosure.
The frame is simply pressed into place.

How il sounds

Considering Lhe price and size of this speak-
¢r system, its performance plcasantly surprised
us. We placed a pair of the 2.5 in a medium-
sized listenlng room and lisiened 10 a wide
variety of program material over a 3 week peri-

WWWW americanradiohistory comm

od. The speakers were placed on the floor and
we found that the flat™ setting of the cross-
over network provided the best response.

The bass respoase was surprisingly accurate
considering the size of the speaker system. It
was not at all boomy, but umply there. As
expected. it did not extend into the [ower bass
regions as {t does n some larger, more cxpen-
sive syslems.

Horns and cymbals were repeoduced cleanly
and brilliantly. atiesting o the good frequency
and transicnt response of the tweeter. The
Speakerlab 2.5's provided a sense of presence
and the stereo imaging was sharp. Overall, we
liked the sound of the 2.5'.

If you are looking for & speaker sysicm in
this price range, you would be making a mls-
tzke not 10 consider the 2.5's, The compiere kit
featusing the utility enclosure is 31 39,00 cach.
The same kit with the walnul enclosure is
$159.00. The model 2.5 is alsc available com-
pletcly assembled for $213.00. Or. If you're a
real do-it-yourselfer. you can purchase juit the
drivers and ¢rossover along with plans of the
enclosure for $109.00. The Speakerkab catalog
also features indmidual drivers, crossover net-
works and pubtications describing how to
design Your own speaker systems. RA-E

Simpson Model 380
Microwave Leakage Tester

e

. ’T- I

CIRCLE 102 OM FREE INFORMATION CARD

MICROWAYE OVEN LEAKAGE IS A HOT SUBJECT.
(sorry about that!). Anyone working with
microwave ovens must have testers that can
detect leakage. and make sure that this lcakage
is below the Performance Standards of the
US. Depariment of Health, Education and
Welfare The HEW standards cali for a maxi-
mum of 1.0 mW per-square-centimeler at any
poinl that is § ¢m from the oven's exiernal
surfaces prior to purchase, After purchase and
use, the leakage limit goes up to 3 em-per-
square-centimeter,

Simpson Eiectric Company (853 Dundee
Avenue, Elgin, IL 60120} has developed the
model 380 microwsve lcakage tester. The
tester is & seif-contained instrumeni. calibraled
at 2450 MMz, It has four power-densfty
ranges: 0-2.8 mW per-square-centimeter:
0-10 mW per-square-centimeter; 0-25 mW
per-square-centimeter; and 0-100 mW per-
square-centimeter, with an accuracy on all
ranges of + 1.0 dB. The ranges are selected by
a handy thumbwheel knob designed for using
your right thumb.

For special 1esting. it provides two response

continued on page 34
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library gives you specifications
for 60 solid-state linear products
and detailed mstructions for scores of circuits

EARN ABOUT LINEAR: FROM THE IN-
DUSTRY LEADER. EXAR MANUFAC-
TURES HUNDRED: OF THOUSANDS OF
LINEAR CHIPS EVERY WEEK. YOU'LL FIND
THEM IN PRODUCTS RANGING FROM
STEREQ AMPLIFIERS TO REMOTE CON-
TROLLED MODEL RACECARS. Now you
can share Exar’s wide-unﬁins rechnical
expertise. This technical library, written
and prepared by Exar’s engineering staff,
contains complete technical information
on operational amplifiers, function gen-
crators, phase-locked loops and timers as
well as application notes and technical
articles cxplainirl;:,' how to incorporate
these cireuits into devices of your design.
Function generator data book:
Fundamentals and specHics
on IC osclllators.

Specifications, diagrams and cross refer-
ences. Covers fundamentals of waveform
enerators and choosing the nght oscil-

Fator. plus detailed specificarions.

Ogperational amplifier data book:
How they work, how 1e choose them,
how to use them.
Definitions of op amp terms, basic appli-
cations, and actave filter design, as well as
cross references and deraled product

specifications.

Phase-locked leop data book:
Everything you need to know about
the PLL.

Learn to choose the right PLL ciccurt and
how to use it in statc-of-the-an applica-
tions from wireless intercoms 10 modems.

Timer data book:
From one-shot imers
to programmable timer-counters.
Timer and nimer-counter facts from fun-
damentals through detailed application
notes. Includes complete spec:ll)ic.uiuns
for a range of micropower timer circuits,

Applications data book:
From FSK modems
to electronic music synthesizers.

How ro use Exars devices in Circuts in-
clud]ms]: universal sincwa;e qomertsr. a|
single-chi uency syathesizer, a dua
lonsc dccogicf:t:lnd |1":|’for|:)r Seventeen scpa-
rate applications in all.

Applications dictionary:
How to find the right praduct
for your applications.
A compact bur comprehensive selection
guide hsting IC apphications and recom:
mended [C devices.

Exar product quide: Details on IC
producta at your fingertips.
Complere summary of specs and infor-
mation on Exar'’s wide product line, listed

by product categorics.

Seml-¢ustom design brochure: How
to develop Your own custom ICs,
Complere dcscrifvtion of Exar's wniguc
lincar and digreal semicustom IC design
technology. Lets you design specialized
ICs on prefahricated 1'L or bspolar mas-
ter chips, at low cost ua marer of weeks.

Easy to order and InexPensive too.
This complere wechnical library, cighe
separate and complere publications in all,
bound in & handsome custom binder,
costs only $13.00, Each order must be
accompanied by $2.00 10 cover posta
and handling. To order, simply fl! out the
coupon, ¢nclose your check or money or
der, and mait 1o Exar, 750 Palomar Ave..
Sunnyvaic, CA 94086.

Z2EXAR

NO. OF TRCHH AL LIBRARY Y OADERLE

lease send copies of your Technical Library at your
special price of $13.00 cach. With my order | enclose
$2.00 for postage and handling.

California residents add 6% sales tax.

— —— e e e e sy

$13.00
™ L oAl

"Plus $2.00 per order, postage & handling. $2.00 |
TOTAL ENCLOSED by [ check er O money erder.
Name Phone
] Address .
I Ciy Stare Zip I
L trisegsie Srées, 750Paomar A Sunnyvas CA H408s RE 1.80 |
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b RADIO-ELECTRONICS

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through |

HOME
STUDY

' > i
Earn Your _Li_
DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. The Grantham home-study program
leads first to the A S E.T. and then to the
B.S.E.T. degrec. Our free bullctin gives
complete details. Write for Bullenn 80.

Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034

EQUIPMENT REPORTS
continued from page 32

GRANTIHAM'S FCC LICENSESTUDY GUIDE

-377 pages. 16 FCC-type practice tests. 1465 ques-
tions withanswers and discussions—covening thivd,
second. and first class radiotclephone license
exams. Preparation for cach separate class of li-
cense is presenled in & separate section of 1he book.
$13.65 postpaid. Order frome GSE Publicalions,
I.C. Box 15499, Los Angeles, Ca. 90035

times: 1.2 seconds maxymum (Fast) and 3.0
seconds (Slow). The meter scale is calibrated
in two arcs, 0-2.5 and 0-10. The responsc time
in the FAST mode is well below the minimum
specification called for in the HEW standard
that reads “90% of maximum reading within
3.0 seconds.” The range accuracy also meets
the HEW standards at x 1.0 dB

A special probe comes with the arode! 180.
This probe measures & full |3 inches long, and
has & coiled cord that extends o 43 inches and
relracts 10 only 6 inches. The probe plugs into
the top of the mode! 380 case, and the plug has
a screw locking ring. The probe tip houses the
microwave deteclor, which is & par of cross-
polarized antenna/thermocouples. The elec-
tromagnetic ficld that is being read induces a
current in the antennas. This cuerent is dissi-
pated in the thermocouples snd converted into
heat. which. in turn. causes the thermocouples
to gencrate a small DC vollage. This voltage is
amplified and displayed on the meter.

The probe head has a special cone-shaped
plastic cover. which is exactly 5 centimeters
thick at afl points. The probe hcad is simply
held in contact with the surface of the unit
being tested, and there you are. The plastic
cover is removable and can be replaced if it is
damaged

The nmtodel 380 is a two-hand instrument;
one hand kolds 1the meler and the other the
probe. Wilh the long probe. you can keep away
from possible radiation. The manual warns
that the instrument should be turned on and
zeroed before Lhe test is made. If You observe 2

This is easy-

anyone can solder-

WITH

KESTER SOLDER

KESTER SOLDER

Handymen! Hobbyists!
DO-IT-YOURSELFERS!

Let Kester Soider aid you In your home repalrs or hobbies. For that household
ltem that needs repairing — a radio. TV, model traln. jewelry, appllances, minor
electrlcal répairs. plumbing, etc. — Save money — répair it yourself. Soldering
with Kesler is a simple, inexpensive way to permanenily joln two metais

When you Solder go “'First Class” — use Kester Solder.

For valuable soldering information send self-addressed stamped envelope to
Kaster for a FREE Copy of ""Soldering Slemplified'.

QiﬂOn 4201 WRIGHTWOOD AVENUE/CHICAGO, ILLINOIS 60632

- -
.
|

—
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reading above 100 mW while you are siill
approaching the unil, stop! Something has 1o
be repoired immedialely—before you can
make lurther tests.

The zero-adjust ¢ontrol is a thumbwheel 10-
turn potentiometer on the right side of the
case. This contral is also used for a quick
probe-icst. Zero the mode! 380 with the probe
connected (in a location with zero radiation, of
course). Then, disconncect the probe: If the
meter stays on zero, the probe s defective. [t
should jump backward off-scale.

The slow 3.0-second response time is provid-
ed 50 you can test home-tlype ovens that have
stirrer mechanisms and similar devices. These
devices can cause a reading to Auctuate. By
swilchfng Lo the slow mode. the fluctuation can
be eliminaled lor & more accurate reading. The
mode! 380 can also be used for any industrial
application that involves microwave heating or
drying. cle. For safely’s sake radiation leakage
levels on these units shoyld be read at stated
intervals.

The modef 380 comes in a neal plastic carry-
ing case that looks like an attache case. The
case Is foam-lined with holes cul to fit the
meler. probe, cable, manual. and even a couple
of spure 9-volt batteries. The bailenes fit in a
comparimenl on the back of the case, with a
cover held on by Iwo screws. The case even has
a neat plastic namelag with space for name and
address, cic.

This is 2 beautifully made instrument that
should be invaluable. It carries a suggested list
price of $270. R-E

SF 8TD-36 Radio
Operating Desk

CIRCLE 103 ON FREE INFORMATION CARD

IN SPITE OF THE ENORMOUS NUMBER OF MANU.
facturers of consumer clectronic equipment.
very few manufacturers are making anything
10 s¢! it on! Naturally. 1ables may be fabricated
from piywood and composilion board, wooden
doors may be called into service or even old
kitchen tables will do in a pinch. When money
is no object. the afftuent buyer can go w an
office supply store and purchase a desk. Bul
amateur radio installations have special re-
quirements. Usually, there are numerous
pieces of peripheral equipment as well. SWR
meters, anienna malchboxes, clocks. reccivers,
transmilters. AMMCnna Totators. microphone
all take up considerable room. Whilc a
spacious wrap-around console would be nice, it
contfnied on page 36
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For the Best and Latest in Computer Technoiogy...

Look to Howard W. Sams & Co., Inc.

There's something for everyone—from those who want to discover what com-
puters are ali about o those who are alréady utilizing computers and program-
ming. The fundamentals . . . programming . . . interfacing . . . logic—we are the
compiete knowledge source for home, business, educatlonal and professional

users.

The “Starters”

D How To Buy & lse
Minicomputers and
—— ol
e i Microcompiters

il by Barden
A single source to buying and using 2
compuler im your hame or Susiness o
handle recrratmnal or practicsl tashs
from playing fames by SetURE Up & bur-
!g‘;sllarm. 240 pages. No. 21351,

The Howard W. Sams Crash
D Course in Microcomputers neul
by Frenzel
The first complete ceash course In microcomduters for
evervone—irem the averdge consumer to the Doctor of Sci-
ence 264 pages, Mo 21634, $14.95

Getting Acquainted Weth Microcomputers

by Franzel
Gives you B compiete working hnowledge of the microcom-
puter-crfamzatmn. obtratidn, and programming. 288 pages.
No 21486, $895

Fundamentals of Digital Computers i2nd Ed )
by Spencer.

Unravels the rn{stenes of combuters and programming 320
pages. No 21534, 995

Intrecuction to Microcomputers for

the Ham Shack

by Helms
Grees the radio amateur an Dporiundty t be m ihe forefont
of wiiliing and developing tethnidues in “computercatons.”
96 pages. No. 21681, 5485

Prepub Offer—Save 10% (expires 3/31/80)

Microcomputer Primer, |'I€|.|.I

{2nd Ed.)

by Waite and Pardes.
Compleiety sevised and broadened to reliect the
lalest advances m micraprocessol technglagy trom
the naw 8-bit microprocessors to solderless brasd-
boards. An exceiient starting peint for all those
inferested in ¢ s. App tely 368 pages.
No. 21653, Prapub price—S$10.75. Rég#ar
Price—31195

The “Programmers”

How to Program Mrcrecamputers
by Barden.

A popular, compiete guide to assembly
language progrdmming of the Intel
2080, Motorola WMCES00, and MOS
Technology MCS 6502 Microprocessors
256 PEges. Mo 21459, $895

SASIC Programming

Primer

by Waite and Pardee
Cowers everything from petting or-
gamaed to wiiting 3 game program 240

Pafes. Ng 21586. 3495

DBYUG: An 0B Interpretive Detugger H
by Tetus and Titus. .

Covers program operabien and how d5 applied te Drogram
deveiopment And testing. 112 pages. Mo, 21536, $4.95
6502 Software Design

by Scankgn .HJ... neul

Tels how to program for Ihe 6502 assembly language. Ap-
Poumately 288 pages. Mo 21656, $9.95°

B080/3083 Softwars Design.

2 volumes n j
Yolume 1 grves wou 88 nbrodution to assembly language
programming 335 pages. Ma. 21341, $9.50—Wlume 2 45 2
umgue, ona-of -a-umd, computer Science book for the design
enginger Writien M inhel machine code 352 pages. Mo
21615. $3 85
Twt-volume set Mg, 21659, §17.50

TEA: An 80303085 Co-Resident
Editor-Assambler
by Wut,

256 pages. No. 21628, 3895

new
.

The “Computer Technology”

Leaders
The Z-80 Microcomputer
le-au D Hantbook
3 by Barden.
"““I : :f Gives curtent And prospective users a
one-stop source to Z-80 technology—
hardware and $oftware aspecls and in-
strumentation problems 04 pages. Mo
21500, $8.95

Using the GROD
Microprocessor
by Poe.

Acquaints you with the hardware and Sofiwam of the “5800°
fun maching. 176 pages; Ne. 21512, 36 95

Computer Graphics Primer

by Waite.
Shtws how ta create your own gréphic aftecis—trom de-
thiled deamnngs to mowing figure animation. Approximatety
184 pages. No 21650, 315,95

Micsocomputers for Business Applications

by Barden.
Explains the varous types of microcempuiers available,
peints out petiails to avoxl, and defines compuler-related
terms. o “buzpwords” Tn easy-to-understand language. 256
pages, No. 21583, $8.95.

“Interfacing” Bookshelf

D Microcomputer-Analog

L 10 Converter Software &

Hardware Interfacing

st by Titus. itus, Rony, znd Larsen
Srearsc, #SL  (oncants and techniues of interfacing

digrtal computers o andlog devices
‘ 288 pages. No 21540; $9.50

| B ] :r;:glntenacmgnew
| gp— 197 pages. Mo 21633; $8.95 M

D Imerfacing & Scientific Data neul

Communications Experiments
by Rony, Larsen. Tius & Titus.

160 pages. No 21546, $5.95 '
Microcomputer Interfacing With the

[ azs5 e thip nEw
by Goldsbroufh

224 paies. No. 21614, $8.9% ™

1-80 Microprocessor Programming

D & interfacing. 2 Volumes new
by Michals, Michals & Rony

800 pages. Mo, 21611, §21 95

Smtroductary Experiments in Digital

D Electromics and 8020A Microcomputer o
Programming and Interfacing, 2 Volumes,
by Rony Larsen, and Titus,

912 pages: Mo 21552; §20.95
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“Reference”
Library

D Computer Dictionary &
Kandbaok (3rd Ed.)

by Stppl and Sippl l'lel.l.l
The best and latest resource lor anyane
involved n compulers of computer 3

plications. over 900 pages; Na 21632
125,95

Computer Dictionary (3rd Edition)
by Sippl #nd Sippl.
Over 12.000 entries. 540 pages. No. 21652. §11.95°

“Logic” Cookbooks

D CMOS COONBO0OX
The well-known duibd, Don Lancaster
pesenls an informatien-packed guide
to thds low-cost. fun-to-wock with digi-
|‘,|I Ig‘l:k family. 416 pages, Mo 21398,
10,

TTL Cookbook
by Lancastes
336 pages. Mo. 21035, $9.50

The Cheap Yideo Cookbook
by Lancasier
256 pRZes. No. 21524, 35.95

IC Op-Amp Cookbaok
oy Jung. 592 pages, No. 20969, §12 95

K7L Cookbook
by Lancastee 240 pages. Mo 20715, $6.50

TV Typewsiter Cookbook
by Lancaster 256 pages. Mo 21313, §995
IC Converter Cookbaok
by Jung. 576 pages. Mo 21527, 51395

" Tentatreg price

Look to Sams . . .
In the world of computers

ORDER FORM

HOWARD W. SAMS & CO., INC.
4300 WEST 82ND STREET, PO BOX 7092
INDIANAPOLIS, INDIANA 48208
(39T} 2985400

Indicale quantity in bazes above and cOmplele ofdenng in-
formalon besow-

Sub Jotat
Add local sales tax where applicable
GRAND TOTAL .
O 8l Me (Shipping and Haodling Charge will be added)
[ Payment Enclosed (o Shipping Handling Charge}

O cheew [ moner oraer

] master Charge

O Bank amencard isa

EpDale .

Account Na
Inlerank He.
[Master Charge Dy}
Minimum Credst Casd Purchase $10.00 565

[J Prease send tree 1980 Computer Book Catakog.

b1} ghatuce
Mame

Lasl Migdis g
Address e
City__ State Zlp.

Prices sudpc! ¥ chIALe milhout notice AJ1 Boshs Ivmilatie fruw local
Sams Distnbulee Oer good m 1S, caly

Note: [istributor, computer store M deales duines 20 mhiCHme
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& RADIO-ELECTRONICS

BUILD A
MASTERPIECE OF SOUND

percussion and sustain. WerslS ramous
stfing orchestra and bass guitar. Exclu-
slve Sound Computer for 32-128 “Dne

Stop Sounds” (total organ presets).
" Transposer. And 10ts more.

Build your own masterpiece of
sound. No technical knowledge re-
quired. Jusi follow the clearly illus-
trated. easy to understand Instructions
Step by step. Choose from at least 10
| models. (Also factory assembled.)

Send $6.00 with coupon for your Wersi
Demo-Package {LP with 104-page color
catalog}.

OUWERSI

wers Elecronits. inc. of wers: Organs § Kis
1720 Hempsiead Road 14104 E Fresions Bhed
Lancasier, PA 17501 Sanz Fe Sprngs, CA 90470

Wersi has comblned select features of
the electronic music field. added its own
creations and years of research by top
engineers and musicians. to produce an
Incomparabile line of organs.

Enclosed ig $6 00 tor

Ceme- Packaga (LP with
104-page color Sltalog

N
Space-age technology. True-to-life voic- a::u'
ing with full drawbar system. Polyphonic iy
Ciy — Shate. f]- E—

CIRCLE 20 ON FREE (NFORMATION CARD

THIS VISE IS
CATCHING.

Catch PanaVise. It tilts, turns and i -
tolates your work exactly where d
you want. Add our new Tray!

It catches small pants you drop,
separates tools, and keeps parts
sorted. The Tray's wide 81~
diameter of cast metal gives
‘no-tip* stability, and has 6 slip
resfstant neoprene feet. Catch all
the PanaVise combinations at your
distributors now. Write for FREE
brochure and distributor [ist.

Shown:

: #3315 Circuht
pﬁ\l\lﬂ = " ' Boaurd
Dept. CE 11 Holder, #300

Base, #312
2850 29th St. Wiy Bise

Long Beach, CA 9080 . Mount.

- T T
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EQUIPMENT REPORTS
continied from page 34

isn't very practical. A wmulti-ticred console
would be just the thing to put all operating
controls within easy reach.

SF Amatcur Radio Services s now offering
a series of radio operating desks, featuring dif-
ferent siyles, colors. and sizes. The desk we
decided 10 sample was the model STD-36, a
36” wide, walnut finished standard model.
Other models range from unhnished ($135) 10
solid walnut ($275). In addition. the handsome
line is now supplemented with a senes of con-
soles for home computers. Any of the styles
and sizes may be furnished in walnut. tesk. or
clear lacquer. All models are fimished in oil
statn with two comls of clear bacquer. Metal
braces arc finished in baked black enamel The
braces themsclves are fabncated from 17
square |8-gauge steel. At present, delivery
may be expected within three weeks of receipt
of arder.

Qur STD-36 arrived in two shipping car-
tons. Packing was adequate, and no marring or
scratching of the components was evident and
no components were lost,

The desk is a semi-kit. All preces are com-
pletely finished, and drilled for assembty. Our
kit Included 11 wood shelves and panels, &
metal legs and braces. and a bag of hardware.
To assemble the kit. what we nceded to provide
was glue, & standard screwdriver, a hammer,
and a pick (to set a couple of pilot holes for two
small screws).

As beautilully designed and prefabricated as
the desk is, we had considerable difficulty in
assembling the unit. A job which shouldn’
have 1aken much more than an hour urned
into several hours. The difficulty was that
although engincering drawings mre supplied.
there are no instructions whatever provided.
No parts count. no description. no helpful step-
by-siep insiructions or other hints. Al onc
point we had 1o tear a subassembly apart after
gluing it. and start all over again. Although SF
Amatcur Radio Services shows a piclure of the
assembled wnit in ther advertising. none is
supplied with the kit. As a result, unless the
buyer has one of the promotional fiyers that
features & large picture of a typicai unit, he has
10 gucss at what the finished product should
look like

The various subassemblies are securely held
in place by cighteen Y.-inch socket head screws
provided. Matching T nuis are used lo draw
the assembly snugly in place. An Allen wrench
is included in the semi-Kit in order 1o torque up
the screws.

Once Anally assembled. the desk is quite
substantial. It is built ta withstand at least 200
pounds of equipment. and resists shear with its
internal braces.

When properly assembled, the handsome
desks from SF lend an cleganee to the decor of
a hobby communications installation. The
model STD-36 Radia Desk has o $149.95 sup-
gested retail price and is available from SF
Amateur Radio Services. 4384 Keystone Ave-
nue. Culver City, CA 90230. R-E

Panasonic Model RF4900
10-Band Receiver

WHILE MOST OF US THINK OF PANASONIC AS A
consumer appliance manulacturer of TV sets,
calculators and the like, the company does

continued on page 38
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o PHILIPS )
vizesn LEADER

@& Hitachi @
.'/’ )
\!glg Nan-Linear Syatems

k|-DATA PRECISION /

TRIPLETT

HICKOK

[FLUKEI
-

DORIC

\S

/ PORTABLE
OSCILLOSCOPES

BATTERY OPERATED

Sing!e Trace 15MHI
Feg price $349
$299%
MS-215 MS-230

A
Dual Trece 15 MHZ Dual Trace 30MH2Z
Peg prics $485, Faguisr price §508.
$399" $a99%

SUPER
SPECIAL

HICKOK 385
500MHz COUNTER

Reg 419"

NOW 199%

Model LBEO-320
30 MHz Dual Trace
Scopae wlih Delay Line |

List Price $1100

$879%

High Sensitivity.
Wide Bandwidih.
Single Shat Trigger. P-D-A CRT.
* 5mMV senstivty tactibes accurate signal vewng rom iow level sources
* Built-in delay ine makes & easy 10 view the leatng ooge of 8 puise.

Sh'ld.M!riQQetICH'l CH-2} captures transienl phenomana — no
guesawork, N0 “doubie: lakes™

New Portable Digital Capacitance Meter

mooe 820

= Meat es CADCAMCE
trom O 10F to 1 Farad

* Resches lo O 19F

* 10 ranges lor ADCUECY
v 1a30hbon

¢ 4 ol easy-loread LED
ceapiny

* 0.5% scowacy

* Sparcul lad NSETIon
JAChS Or banana jache

¢ Fuse protecled

* Uses nither rchad Qfabe
Of disposalis Dalters

» Crvprrange inck-abon

Call For Qur Price

- E Y - L 1
| Ii ] Augged conmnsston
\ ; HJ/Lo PO ohma bor I-CWeU resntance

8022A ; i

10 M shp mOORA T ORI MO Cirtiat
T00 Mowur BATHTY Iife — K Datiery incliimion

L LD readout — 2000 4
Now 1.‘:.’; calibration cycie P
Sl E2P, Tt Soch
BAMG $PECIRCATIONS
Pitim T s Tor o Titowm | i |
- %8 (TITIE
|n|-3--auta-|a EI

|y | BEeD [(1. o ¥ | AMeT Al ¥ | dieT
» M AnDen_ 3 Functions tiuy Mew Conductance Funchon B4 up 0

R ]
10,000 M Lash B3# Mesburkminis

» Rugoed £ Tvaar E |

+ Extensrrs Ovariond e Transent Protaction
+ HI/La Pows Ofums 1of In-Circurl Resaiance md Dide Tesung
* 10 uin AC/ O Inpul impedance Do Load Clrowt
* 200 Hanes, BV Battecy Like—t ow Baitery Incc slor
* Lorgd LOD Rapdout—2000 Counts
o TN B 08 pituriy
= Ong Hand Opatabon
= Compiate with Banerr vl Tavi Loads

papihay {1yl coidps RO Ljrig) @ parekeal W paty Tuny €V IR Uy b
DD et @ Gttt A £ e St N 4 gt Y SR A ARy

>
.
FREE CASE wirh 8020A o

0.1% Basic oc accursy

New Low Distortion Function Generator

2 PRECISION

wopeL 3010

* Genetites e, SQuard and trangie
wivilorms

+ Varabie amphtuce and hxed TTL square
= Gulputs

» O % HZ 10 YMMz in BBt ranges
* Push bution (enge and tunchon Jekecion

¢ Typical w0e wive distorhon under O 5%
tram O_1Mz 10 1000M:

+ varwoh DG opset lor engreeing
BDDRCAtON S

* VOO axtemad mput fo7 BwesD-Ireguency
ety

New Sweep/Function Generator
wooee 3020

* Four wvsiruenants n ong
PACRIQE— 3w 80D Genesaion, fung.
BOn QENetdion, puive QEneTitor.
tone-Dursl generato

¢ Covers Q.Q2HI-2MHT
= 1000; t tureng range

* Loweik

putputy

* Theee-siep attenuator phul
| wewnier controd

* Intenad inear and kg aweeps

et
-

* Tone bt st output m front. Canel or
externally ProQrammabie

TOLL FREE HOT LINE
800-223-0474

THE TEST EQUIPMENT SPECIALISTS

54 WEST 45tn STREET, NEW YORK. N.Y. 10036 212.867- 222£Ecmg
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EQUIPMENT REPORTS
coniinued from page 36

produce a quality line of reccivers called the
Command Series.

The 10-band model RF+4900 is the top of the
line. and il is an ey¢ opener! lis exceptionally
handsome styling—a black military-u1yle cabi-
nel with chrome trim—features ¢ bolliznt 4-
digh fuorescent display that works accurately
on all frequency ranges. The receiver tunes
continuously from 525 kHz through 30 MHz
(AM/CW/SSB). and frem 88 MHz 1hrough
108 MHz (FM)

CIACLE 104 ON FREE INFORMATION CARD

A dual-speed main tuning drive makes fre-
quency setection 2 snap. There is. however,
some dial backlash that must be tolermcd. RF
preselection is self-iracking, so manual peaking
1S UNNeCessary.

Transparent. high-fidelity sound 15 heard
through the internal speaker on FM. For com-
munications, the TF selectivity can be switched
from wideband 10 narrowband. Scparate ireble
and bass controls allow audie contouring as
desired: and a calibrated S-meter doubles as a
batlery tester.

The automatic noise limiter is moderately
effective against impulse noise, but more clip-
ping would be deirable. Three separate anten-
nas are Fequired for the 0.525-3-MHz, 3-30-
MHZ and FM ranges.

A scparate main tuning diai is used on the
lowest frequency range that provides very rap-
id tuning. making accurate dialing & little
touchy. A high number of images can be heard
throughecut the 0.525-3-M Hr range.

In the frequency range from 3-30 MHZ, the
model RF-4900 is a differcnl receiver. Images
are nearly undelectable even in the most
crowded portion of the frequency spectrum;
this may be autributed 0 up-conversion of the
double superheterodyne design. A variable
beat-Irequency oscillator pitch contral allows
the adjustable setection of LSB/USB modes.
and a froat-panel trimmer provides easy fre-
quency calibration.

The unit’s up-conversion capability substan-
tially reduces [F images. A crystal-controlled
first oscillator provides remarkable stability
good cnough in most cases to copy teletype
signals as well as 888 and CW signals. Band
switching is very positive. There are no erratic
swilch contlacts 10 causc instability.

I’s a pleasure to Ltunc through all the fre-
quency ranges and not have to continualiy peak
a preselector control. tracked R F tuning makes
this possible.

A scparate RF gain control can be adjusted
10 reduce pumping on C\W or SSB signals, as
well as 1o cut down background interference. 1t
can provide up to 45-dB ugnal attenuation. An
antenna trimmer may be adjusted 10 accommo-
date variations in antenna impedance for opti-
mum malching.

Although mast users will power the recelver
on 120 YAC, baticry operation is provided.
Power consumption {1 10 watls.

The dial lights and frequency display can be
switched off 1o conserve power during battery
operation {cight D cells arc requircd). A 12-
voit jack is accessible on the rear apron for
mobile use and front-panel jacks are included
for an external speaker {or carphones). a
recorder output and an audio input to make use
of the excellent internal 2-watt amplifier. The
metal wrap-around cabinet provides distinctly
superior shiclding.

Sensitivity is reasonably good. Remember,
the generat use of reasonably large antennas
for the shortwave frequencies makes cxcep-
tionally high receiver sensitivily unnccessary.

The model RF-4900 1y 8 pleasure 10 use, and
a worthy competitor in the growing field of
general-coverage receivers. I is available for a
suggested retail price of $499.95 from Pana-
sonic Company, Onc Panasonic Way. Secau-
cus. NJ 07094, R-E

“Somehow. this garage-opener has gotten on
a zipper frequency.”

THE BIG PLUS +
Graphic Equalizer

LOADED with Quality Features!

-----------1

NOW YOU CAN SUBSTITUTE
CAPACITANCEATTHE |
FLICKOF ASWITCH 0

11X}

Phipps & Bird's I
neaw capacitance
substitution unit is no
bigger than your
hand, yet has a 5- I
decade capacitance
rangé. A special dis- I
charge feature
makes it safe for use I
with sansitive Cir-
cuits: a strong metal I
case makes it sturdy

« Sterco . . . Eleven Bands Per Channet » Extremely Low

Noise & Distortion » LED Peak Indicators « Center Detent

("flat™} sliders « Built-in “record" Switching » Line and Micro-

phone Level Inputs/Qutpuis » Regulated Power Supply »

Fully Guaranteed » Honzontal or Vertical Cabunets » Kit or
ully Assembled » Plus Much. Much More!

tor all applications. I
Don't guess:

switch to certainty. I

dy Phipps & Bird.

DDC]UEDDS ABRIRE, e, |

Absolutely equals or exceeds overall performance I :aénn.gg?(t;;&:;;gf %ﬁ:ﬁms&rﬁ:\?gazm I
and features ol any graphic equalizer made lodily- I {804) 264-7590 I
AARON-G AVIN INSTRUMENTS. INC. Please send_____units at $95 each. {Check enclosed,
3 17231 Corlo Avenue Tustin. Calilornia 92680 I ?I?:rg;: t':a.sh discount—Phipps & Bird will pay shipping .
Z el e encioned $_ RUSH mw O Please send ts at $ t. COD. (Phipps & Bird
o) e ansermnried equahrers ot $20000. ppd. — ! I " 5o —units af 9% each, X 5 & Bir
E s e el kil e $120,00, F-P.GLD Honzonial |flal D Vertcal lup hght! will pay COD & shipping charges.) .
Q I Name: <
3 - Coldormg resadenis sCiue & soiey o e M C gt M I £ vo .
L ;. ——
BY  adien Card No. B Aodress: i
o ¢ Fd Daie B City, State, Zip: -
= Dealey inquirke inuited | L L N N N B B N N N B | J
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The sharpest picture ever achieved
in big-screen projection TV

The new Heathkit Screen Star sets a new
standard in picture quality for big-screen
projection TV. The finest F1.0 lenses you
can buy produce one of the clearest,
brightest pictures ever.

Imagime watching all your favorite TV
movies and sports events on a big 6-foot
diagonal screen. Heathkit's three.tube
projection gives you brighter, more vivid
color. And it's a lot easier to build than
conventional TVs.

A complete computer system in one
compact unit

The Heathkit All-In-One Computer takes
the guesswork out of selecting a bal-
anced computer system. It includes
built-in floppy storage. smart terminal.
heavy-duty keyboard. 12-key numeric
pad. ZBOCPU, and 18K RAM expandable
to 48K—all in one compact unit.
Two Z80 microprocessors mean ter-
minal and computer never share
power. 5o both can operate faster
on more complex programs. And
there's no better way to leam
about computers than to build
one yourself.

1'1—1_ : @J‘Q‘

sadrshici e

FREE CATALOG

See all the newest innovations in build-ii-
yourself kiis in the latest free Heathkit Catalog.
It contains nec:rly 400 exciting kits for your home,
work or pleasure. Send today.

Send to: Heath Compeany, Dept.020-622,
Benton Harbor, MI 49022

Yes, please send me a Heathkit Catalog.
I am not currently receiving your catalogs.

The only computerized home
weather station for instant, up-to-
the-minute weather reports

Just push a button for reliable weather
information anytime you need it with
the unique Heathkit Weather Station.
It gives you digital readouts of

F ot C temperatures, wind speed in
miles or kilometers per hout or in
knots, wind direction, barometric
pressure, date and time of day. even
the wind chill factor.

This microprocessor-based weather
computer has memory to store data
and precision infra.red sensing
devices built into the outdoor trans-
mitter. And it's very easy to buijld.

The tinest stereo receiver ever
introduced by one of the
leaders in audio technolegy
It's loaded with luxury features that
let you adjust your music fo your
prelerence.

Special features include a Precision
Tuning System {PTS} that qutomati.
cally comrects mistuning. 5-section FM
tuning capacitor gives you maximum
Tejection of unwanted signals for lower
noise. cleaner sound. Digital frequency
readout. center tune meter, and flywheel
loaded tuning are just a few of the lux.
ury touches. Complete
specifications are 1n the
latest Heathkit Catalog.

Hame
1f coupon is missing, write Heath Co., Address
Dept.020-622.
Benton Harbor, MI 49022 City. Sterte
Hwathkit Products are alsc sold and serviced at Heathkit Electronic
Centers {units of Velitechnclogy Electronica Corporation) in major CL-725A Zin
cities throughout the U.S. See your white pages. i o o B e . ol i e it
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£ RADIO-ELECTRONICS

HITACHI OSCILLOSCOPES

Single and dual trace, 15 and 30 MHz. All four high sensitivity Hitachi
oscilloscopes are built to demanding Hitachi quality standards and are
backed by a 2-year warranty. They're able to measure signals as low
as ImV/division (with X5 vertical magnifier). It's a spedification you
won't find on any other 15 or 30 MHz scopes. Plus: Z-axis modulation,
trace rotation, front panel X-Y operation for all four scope models, and
X10 sweep magnification. And, both 30 MHz oscilloscopes offer internal
signal delay lines. For ease of operation, functionally-related controls
are grouped into three blocks on the color coded front panel, Now here's
the clincher: For what you'd expect to pay more, you actually pay less.
Suggested list price of our top line V-302 dual trace 30 MHz is only
$945.00. The other models comparably less. Check our scopes before
you decide.

Hitachi..The measure
of quality.

& V-30230 MHz Dual Trace  $945.00

B V-301 30 MHz Single Trace $745.00

W V.152 15 MHz Dual Trace  $695.00
H V-151 15 MHz Single Trace $545.00

@HITACHl

Hitachi Denshd Armerica. Lid

For more information, contact

Hitachi Denshi America, Ltd.,

175 Crossways Park West, Woodbury, K.Y, 11797
(516)921.7200.

sensitive to

your Input.
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A5

LEVEL METER

Not a wattmeter but an honest-to-goodness power level indi-
cator calibrated on your amplifier's clipping level. Use it to
protect your speakers. Inexpensive and easy to build.

JOSEPH M. GORIN

OUTPUT METERS ARE BECOMING INCREAS-
ingly common on high-end audio amplifi-
ers and receivers. T hey add visual excite-
ment to a product and thus help its sales,
but they have enough other uses so that
many companies have introduced acces-
sory meters in the over-5$100 price region
for audiophile use. The purpose of this
article is to allow you to build a high-
quality powcr-level meter (PLM) for a
low price.

Before “"moving up” to a higher power
amplificr. an investment in a2 PLM, will
tell you how often (if ever) you drive your
current equipment into clipping. After 2
short period of use, the PLM will give
you a good fecel for the effects of doubling
power (adding 3 dB) and answer the
question of how much power is needed in
a given inslallation. Users of biamplifica-
tion {a system with separate power ampli-
fiers for woolers and (weeters) can use
the PLM (0 see how much more power is
nceded lor the woofers than the tweeters.
1 found that my system with 300 watts
available for the woolers and 25 watts for
the tweeters. the tweeler amplifiers fever
come close to clipping while the woofer
amplifiers clip frequently. This knowl-
edge saved & lot of time and money by
showing the foily of building higher pow-
er amplifiers for the tweelers.

The PLM can help prevent loudspeak-
er damage. Most loudspeaker failures are
causcd by running power amplifiers into
frequent clipping. Although musical sig-
nals contain very little high-frequency
energy—almost never enough to destroy

a twecter even at high levels, an amplifier
driven into clipping creates a waveform
with sharp edges that produce lots of
high-frcquency distortion. The crossover
passes Lhis energy on to the delicate

tweeters; causing them to burn out. This
happens most often with amplifiers in 1he
25-walt region. Lower-power amplifiers
do not have enough power to desiroy the
tweeters and larger ones are run into clip-
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ping less often. By walching the power-
level meter, frequent clipping can be
observed and the level turned down to
prevent it. This power-level meter is actu-
ally a volrage rather than power-reading
device, as virtnally all solid-state power
amplifiers clip at a constani voltage (inde-
pendent of load impedance). especially
during transients, and therefore measur-
ing voltage is a viable method of measur-
ing maximum power.

A power-level meter can be used to
compare lhe dynamic range of program
sources (and explain much of the differ-
ence between FM broadcasts and re-
cords). kt can help you set up the balance
of your system. Since it Is fast and peak-
responding, it can be modified (sec the
construction section of this article) to aid
in selting 1ape recording levels. Bul, like a
seconds readout on a digital clock, it is
very useful for making you feel good
aboul your equipment’s operation and
just plain Fun 1o watch,

How It Works

A new LED driver IC (LLM3914) from
National Semiconductor has allowed a
truly low-cost circuit design which, when
combined with the economies of kit con-
struction, allow the PLM 1o sell in kit
form for only $42. The LED driver IC
takes an analog input and drives up 1o len
LED’s in a bar-graph mode with constant
current. It also provides a reference volt-
age. A block diagram is shown in Fig. 1.

The use of this 1C for both channels
with a "free” mulliplexing technique al-
lows the entire circuil 10 be construeled
on a liny 2 X 4-inch PC board and
housed in a single picce of %-inch walnut
S inches wide and 2%/, inches decp—
less than 0.1 board foot—thus saving lots
of the cost and adding the elegance of
smallness.

The complete schematic is shown in
Fig. 2. Right and left channels operate
identically. I'll use the right channel in
discussing the @ircuitry. Pot R2 adjusts
the gain of the system so that the highest
LED indicatcs clipping in the amplifier.
If the voltage of the wiper of R2 is posi-
tive (1I'll call this voltage V), pin 4 of 1C1
will go negative until the voltage on the
anode of D1 is —RS/R4 times V. Since
negative feedback always keeps pin 1 of
IC1-b at zero volts. the current through
R& then is >V|_R4—I;<5R€This is twice
as greal as the current in R7 (V. /R7) but
of opposite polarity, making the net cur-
rent approximately —Vo/R7. If Vy, is
negative, pin 4 of 1C1-a goes positive by
about 0.6 volt to keep pin 6 al zero volls.
Diode D1 then is non-conducting, and
there is no vollage on. nor current
through. R6. The net current through R6
and R7 then is V/R7. ICi-a and its
resistors thus form an aclive rectifier,
such that the current is always —|Vy|
JR7. In this way, the circuit responds
equally Lo posilive and negative peaks.

20K 1% RB /9 RIO
EﬁmNEL M 130K SIK 20%
R} R& gy B et P = 0 LD
5'K 4.87K 1% 10K
HO—4A. 4 p— 4
RS
o N R L . - e Lie
25Kq'° R4 Ud-"as 03 D4 Ds
R3 = 3
1000 8
L 1/2-LM358
- i DTS S, || 2n3903
== 2 15 lgz
D6 RI =1
ooa o -?E—
Qi
RI3 Ri4
1000 IDMeg
acr
3 R29
$5IK
R21 .
LEFT 20K % R23 R24 R25
CHANNEL 20K SIK 130K
RIS P R22 [ v
SIK 4.B7K 1% 10K
HO=—4r— RIS W b4 = »—\
Y b L L - i
3 i £ i DLl D12
L 6BIK 1% | o Ay
RI7? 510
10pa i 172 - LM358
L D9
aomy T L Olh . sel o |
FROM ] i — - 3hie
R36 DI3  R26
10048 4
R27 R28
DL-DIT: IN4|4B 10048 10Meg
DIB-D27 1 IN4OOI 1
LED1- LED 20 HLMP-1300 = Nee

FIG. 2 COMPLETE SCHEMATIC of the LED power-leve) meter. The LED'a In the two channels are
multiplexed ot 8 B80-HZ rele by hali-sine vollegas from the powers Iranslormer

N

e

o= Ty

FIG. 3—FULL-SI2E FOIL paltern for 1ha printed-ciecuil boerd. The singie-sided design mekes copy-

ing wasy.

The rest of the circuit forms a peak
detector and logarithmic converter. Re-
sistors R8 through R11 and D3 through
DS are wired so that their current vs. volt-
age response is approximately logarith-
mic. Therefore, if the logarithm of the
outpul voltage is less than the input. 1C1-
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b pin 3 will turn on D7 and charge up €I
until the output voltage is equal 10 the log
of the inpul. If the log of the input is less
than the voltage on Cl, ICI-b will turn
on D6 and C1 will slowly discharge
through R14. Capacitor Cl then can
charge very fast and discharge very slow.
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ly, allowing the eye 10 see peaks that don™t ommecnded as the typical brightness is
exist for very long. usually only ,5 med at 10 mA and many

The right channel or left channei is manulacturers don’'t even specify mini-
routed 1o the LED driver IC depending ~ mums. Also, high-efficiency types have

on the poiarity of the §0 Hz power inpul. even greater advaniages in pulsed applica-
Il the power inpul is positive, D22 pro- tions, which is how they run here due to
vides current 1o the right channet LED’s. the multiplexing.

and the low voltage on the bottom side of Diodes D23, D24, D26 and D27 form a

the transformer pulls current through  full-wave rectifier that charges C6, the  short leads to pin 2 of IC3 and the LED
R30 to turn on QI and short the right main power supply capacitor. Capacitor  anodes. A nole about the layout is in
channe! output to the input of 1C3. For €6 can be small because the large LED  order. The “circles” (the unbroken trace
negative (ransformer outputs, Q1 is currents do not come from it, just the from pin 2 that completely encircles the
turned ofl and the left channel is connect- power supply currents of the [C's. The three pads connected to pin 3) around
ed 10 IC3 through R29, and the left chan- power supply current of IC3, as well as pins 3 and 5 of 1C2 are a “guard;” they
nel LED’s are turned on through D25.  any LED currents, flow out pin 2 of 1C3 reduce leakage from these inputs through
Thus, the right channel and left channel and through D18-D21. This biases the  any contaminztion of the PC board on
operate alternatively 60 times a second, point defined to be ground at about 2.5 humid days. It is still wise to clean these
too fast for the eye 1o nolice. volls above the negative side of Dé and arcas with flux remover after assembly. If

The LED's used should be high-effi- creates the dual supplies neecssary lo run you are building without a PC board, D7,
ciency T-1 {3.18 mm, 0.12% inch diame- IC] and IC2. [t also reduces the voltage  CI, R14 and IC2 pin 3 should all be soi-
ter) LED's, as the average current across Lhe outputs of 1C3 by 2.5 volts, dered together in mid-air, away from any

through each is limited to about 10 mA, thus reducing the power dissipation. breadboard surlace.
Xciton's XC-309-R and Hewleit-Pack- ) Construction with a PC board (Figs. 3
ard’s HLMP-1301 both have wypical and Construction and 4} is straightforward. Load the resis- [
minimum brightnesses of 2 and 1 med The use of a PC board is almost man- tors first, then the wrimmers, diodes, 2
{millicandella—a unit of brightness) at datory unless you decide on a different LED's, capacitors and IC's. Because of >
10 mA, respectively, and thus are recom- mechanical design than mine. Should you the large number of polarity sensitive =
mended. Monsanto's MV5774 is .75 med wish to redesign the system, keep LED  devices {almosl everything bul the resis- @
min. The 209 series of LED's is not rec- leads short, and C4 and C5 must have tors), extreme care must be exercised S
45
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the speaker connections: use the copper-
i colored side for low (L) and be sure to
conneci it to the ground or low side of the
R2 R 30 ) speaker terminals. A polarily error could
) damage R3 and R17 and the PC board.
Should you wish to use the PLM in a
ol low-level circuit (such as at the tape mon-
R itor jacks} instead of at the speaker termi.
nals, substitute a jumper for R1 and R 15,
RI 2 n and lift the ground pins of RY and R16
] ol the board. |
Slip the PC board into the case, screw
it into position, and you are rcady to go.

R4

R
IMP,

A%

R21 R22

= Calibration

i I ‘ | Table 1 shows the perf ce of th
_*\‘ B}H}H:Ij* H‘\u‘}]}}u} U‘\ ) HQHQGQ u} H‘\H‘} s able 1 shows the perlorman e
ED
0

I

calibrated prototype PLM. Your instru-

LEC LED LED L ment can be calibrated in either of two

2o L . ' ways when used with a solid-state ampli-

T A fier. To use the PLM to monitor cali-
FiG. 4—COMPONENT PLACEMENT guide. Be sure thal you include Ihe six lumpars thet musi be

brated peak power, an oscillator and an
installed.
4 HOLES. 1/16 DIAMETER.\
3/16 DEEP

CATHODE

THE CATHODE 1S THE SHCRTER LEAD. T 'S
THE BASE UPON WHICH THE LED CHIP SITS.
THERE MAY BE & COLORED DOT NEXT TO
THE LEAD, OR AN ABERRATION IN THE CASE
DIAMETER.

FIG. 5—0OUTLINE o} a lypical T-1 siza LED

DIMENSIONS IN INCHES
shows haw (he dioda in polanzed.

when mounling components. The LED's
are particularly easy to reverse, sce Fig. 5
for polarity clues.

The LED's should be mounted as close
as possible to flush with the PC board’s e g 200
edge lor a uniform appearance. Some
LED's might not have long enough leads

FIG. B—THE TASE is cut out of a single piece of ¥.inCh walnul or similar hardwood. Work can be
dan® with a table or radiai-srm bench saw,

225 3T 22% 225

Ny i b e e B

for the holes on LED 7-10, in which case )
another lead can be soldered into the 3
board and then onto the LED Icad that kg

was nol long enough. Leads of alt compo-

Pl ..
[

TABLE 1 L-sso-' 20 HOLES, 137+ 002D
AL POLETO-HOLE SPACIG TOLERARGES ¢ 007
e s ALL OTHER TOLERANCES 020 '
St Aght Lett MATERIAL: |/16' BRUSHED ALUMINUM, GRAIN EITHER WAY

10 0dB 0dB ALL DIMENSIONS ARE IN INCHES

[} —2 23 —-2.15 FIG. 7—THE FRONT PANEL is farmed from a shaei of “is-InCh brushed slurmnum,

8 —4.90 —4.78

7 —7.87 —~7.53 nents should be cut very short after sol- accurate AC meter are required for cali-

6 —10.96 - 10.46 dering because of the small clearance bration. Disconnect your spcakers and

5 —14.18 —1352 below the board. The construction of the  drive your power amplifier with the oscil-

4 —17.44 —16.67 walnut case and brushed aluminum as lator at 1 kHz. Adjust the oscillator level
2 g :glgg :;gg; shown in Figs. 6 and 7, re‘spccti\rcly. until the ampiifier outpul voltage i.s Vot
= 1 —28.28 —26.61 Use No. 24 speaker wire for connec- (RMS) equals /P X 8 where P is the
2 tions 1o the right and left channels and power |evel in continuous walts desired
e power transformer. Pass the wires for the maximum indication on the PLM
b Frt:::agga%e:ﬂ:mée"]sm through the holes in the PC board from  and 8 is the load impedance in ohms. For
i Right: 0—20 kHz @ —.73dB the foil side and knot them on the compo- example (Vo = 28.3 volis for P = 100
Q' nent side. The knot will serve as a strain watts, 20 volis for P = 50 watls, etc.).
Q  Puise Response relief. Then solder the leads into the PC Connect the PLM inputs to the amplifier
o Both channels with 2 dB in 404S. Board. The polarity is very important on continued on page 81
46
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SUIEDEGEIS

BACKYARD

SATELLITE TV
EARTH STATION

Now you can build your own Satellite TV Earth Station in your own backyard
for less than $999. This month we'll take a look at
antenna design and how a spherical antenna can be built and erected.

ROBERT 8. COOPER. JR.

IN THE AUGL ST SEPTEAMRAFR AND OCTO-
ber 1979 issues of Radin-Elecironics.
we discussed the evolution of the geo-
stationary satellite service for North
Amenca and described the basics of its
operalion. In the January issue we
looked at the hardware in the receive
portion of the system and discussed
the vanous approaches to hardware
design. We are now ready. with this
foundation. to begin the task of design-
ing your first satellite television earth
receiving terminal.

Design versus cost

If money is ne object. You probably
are more apl to buy a private satellite
terminat than to build one (or portions
of one). A list. current through the pre-
paration of this article. of fims spe-
cializing on a national or regional basis
in the sale of complete TVRO receiving
systems (either “turn-key installed” or
on a hardware piece by piece basis)
appears in Table 4. The bottom line is
that you <an purchase a first-rate com-
mercial grade terminal for around
£5.000 in hardware cosis (and install it
yourself} or have the job done for you
with every wire in place and every nut
and bolt secured for less than $10.000.

By building the terminal yourself.
you arc able © look carefully at the
many design vanations available and
thus seiect the various module and
sub-assembly approaches that best

suit your own needs and talents, And
in fact. because there are 0 many ex-
cellent designs around. we have already
engaged in a bit of this selection pro-
cess for you. We will lead you step-by-
step through the various choices so
that you will wind up with a complete
terminal that best fits vour needs.
Our approach is not to follow any
single design philosophy. The Howard
Terminal system. widely copied and
very good in performance. may be a
bil on the comptlicated side for a non-
experienced builder. The Coleman

TABLE 1

Suppliers currently offering turn.
key-installed home safeliite receiv-
ing teérminals and those who also
offer hardware for do-it-yourseif
installations {*)°

1. Channel One. Inc_, 68 Avalon.

Newton MA 02168
2. HOMESAT, inc., 3845 Pleas-

antdale Rd Atlanta, GA
30340 *)
3. Gardiner Communications

Corp., 1980 S, Post Oak Rd.,
Houston, TX 77056 (")

4. Microdyne-AFC, 627 Lofatrand
Lane. Rockville. MD 20850 (*)

5. Satellite Television Systems,
Bax 11249, Reno. NV 89510

6. USTC, P O. Drawer 'S’ Afton,
OK 7431

7. Spacecoast Research. Dept.
B, Box 442, Altamonte Springs,
FL 32701

WWWW americanradiohistorv. comm

TEN ROOT SWAN SPHERICAL i aimost opaque
although sluminum screen mesh reflector sur-
face & v place. Note Swan's use ol squares
and spokes o creata sandwich layers that rig-
ldly support antenna snd reflective surface.
Antenna tilt i3 handied by telescopic resr sup-
porf rods with lower-ground-lip on hinges.

Terminal. originally 1argely assembled
from surplus (Bell-system discarded)
miCrowave cquipment. is in turm per-
haps too much of a hit-and-miss propo-
sition since the builder must locare
many suddenly hard-to-find second
hand microwave pieces o make it all
play.

The antenna porlion is a similar case
in point. Six menths ago you had three
chaoices: locate a surplus or used parab-
ola. buy a new parabola. or. budld a pa-
rabola. Many hundreds of people were
turned onto satellite TV and then sub-
sequently turned off because they
couldn’t locate a surplus parabola.
didn’t have the spare cash to purchase
a new parpbola. and felt unqualified to
construct 2 homebrew one. Now. with
the passuge of time. a really low-cost.
high-performance non-parabolic an-
tenna has made its appearance. we
shall shortly see.

Qur design philosophy here will be
to simply borrow the hest technology
that exists at this time from several difl-
ferenl sources. We'll make you this
promise. Over the next few issues of
Radio-Electronics. you'll [earn how to
build your own complete terminal, in-
cluding anténna. an ultra-low noise
GaAs-FET LNA. and a twenty-four-
channel frequency-agile receiver that
ends up at VHF channel 3. 4 or 5 with
a modulated NTSC RF output for un-
der $1.000. You read right ... the whole.

0861 AHVYNHB3d
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complete terminal. including antenna.

for under $1.000.

Where do you put the gain®?

There is passive and active gain re-
quired in the system. In the antenna
portion (passive gain) the minimum
gain required is a function of where
your location falls on the satellite’s
EIRP pattern (see the September and
October 1979 issues for a complete ai-
planation). For discussion. we'll say
you need at least 40 dB of passive gain
in the sysiem. That's a ten-foot mini-
mum reflector surface any way you cut
it. However. a 12-foot surface is even
more desirable.

The decision on how much guin to
design in10 the active portion (i.c.. the
LNA and the receiver} is more difficult
to make. That's because we need signal
gain for two reasons:

1. To amplify the 4 GHz ssgnal
voltage to a level where the de-
modulator Can recover video
{and audio} from Lhe salellite
signal. and.

2. To overcome (or Overnde) the
receiving Systemn noise tem-
perature.

fdeally. system noise temperature is
ser entirely by the low-noise capabilities
of the first LNA stage(s). In the real
world, the noise factor for the system
is typically set hy this plis the interna?
noise figure of the receiver slages.
There are two types of "noise” 1o be

considered in the receiving system.,

Every amplifier stage (even a video
amplifier) has a noise factor. However,
when computing noise figure, it is often
convenient to look at any device in the
receiver that has “loss’ as a noise source
as well. In this regard. & mixer stage
{i.¢.. a stage that conveéns onc incom-
ing frequency to another outgoing fre-
quency) has loss and therefore it con-
tributes ‘noise” to the overall system.

In modem receivers there are two
approaches 10 getring the 4-GHz satel-
lite input signal down to a low ¢nough
frequency where the modulation con-
tained on the carrier can be demodu-
lated to baseband. A single conversion
receiver (i.e.. the Coleman approach)
takes you from 4 GHz to an IF of 70
MHz in a single conversion (or mixing)
step. A double-conversion receiver gels
you to 70 MHz from 4 GHz in wvo
steps: the first typically 1akes you down
into the 1.2-GHz region (although the
selection of a high [F is entirely up 1o
the receiver designer and could be any
pltace from 500 MHz 10 2.000 MHz)
while the second mixes on down to the
pretty much standard 70-MHz region.

The design approach we are going to
follow here is the single-conversion
option, However. this is offered with
the understanding that in some ways the
performance of a doubleconversion
receiver is superior to the singlecon-

4 5H: LHA
APPROX. 200K

A GHZ LNA

40 48 GAIN GAIN

PASSIVE MIXER/
| 1248 NOISE
FIGURE

0 MHELF L
50 dB GAIN
SUGGESTED

G, 1-GAIN REQU

ACTIVE MIsER
w4 dBE HOHSE
FIGUARE

M MHZIF T
50 T{ 60 4B
GAIN SUGGESTED

for three receiver 3pproaches. Single-conversion receiver with bipolar

40 GHr LNA
£0 dB GAIN

PASSIVE MIKER'
10 48 NDISE
FIGURE

1200 MH7 IF
20 4B GAIN
SUGGESTED

PASSIVE MIKER'
10 dB MOISE
FIGURE

T MK R
30 68 GAIN
SUGGESTED

LNA and passive mixer is shown In a. Single-conversion receiver with GaAs FET LNA and GaAs FET
active mixer is shown in b. Double-conversion receiver with a bipolar LMA is shown in &,

version design set forth. In a double-
conversion receéiver, image rejection.
stability and perhaps even seiectivity
can be better than in a single-conver-
sion design. But. double-conversion
techniques are more costly. They re-
quire that ¥ou have access 1o test equip-
ment that you probably do not have
available {adjusting and aligning a 1.2
GHz high [F does reguire some equip-
ment not commonly available): and for
home use. the trade offs seem to favor
the singleconversion approach.

At the risk of oversimplifying the ra-
tionale for choosing a single-conversion
approach. see Figure |. Here we see
that double conversion has a price tag
attached 1o its "perhaps’ supenior per-
formance: you nced more total system
gain in order 10 make the double-con-
version sysiem perform properly. And
gain not only costs money in parts and
lime. it also increases the complexity
of the receiver.

Note in Fig. ] that we are looking at:

1. A single-conversion receiver

using a bipolar LNA and a to-
tatly passwe muxer (left hand
side): the gain required is 90
dB.

2. A doubleconversion receiver
using a bipolar LNA: the gain
required i1s 50 dB (minimurm}).

3. A GaAs-FET LNA front end fol.
lowed by a GaAs-FET active
mixer that single-converts
down [0 the 70 MHZ IF: the gain
required is 70 dB.

In all faimess. one could design a
double-conversion receiver with an
active GaAs-FET high mixer and this
would in tum reduce the total gain re-

WwWww americanradiohistorv comm

quirements of the system since our 40
dB of LNA gain is largely predicted
upen the noise-factor contribution of
that first mixer stage (the one that gets
us awuy from 4 GHz). However nobody
has yet done this and as we are siick-
ing with proven designs al this point
the comparison of gain requirements
remains valid for now.

What does all of this mean? Simply
this. If you wish the system-noise tem-
perature to be determined by the first
LNA stage(s), and we do. we have to
build enough 1o1al gain into the sysiem
at 4 GHz to insure that the noise con-
tribution of that first mixer is over-
rnidden by the I.NA stagefs) in front of
il. By replacing the passive mixer (the
mixer that gets us away from 4 GHz
down to a lower IF) with an active
mixer. we shift the noise contrnibution
{i.e.. mixing loss)of the first miXer out
of the loss column and replace it witha
gain or in the worse case a unity-gain
device that makes no sigrificant con-
tribution to the system-noise factor. So
where we previously required gobs of
gain at 4 GHz to overcome the noise
factor or mixing loss of the high (or
only) mixer siage. we now require
much more modest amounts of gain to
establish our LNA first-stage noise
figure as the primary noise factor in
our electronic receiving system.

Electronic gain is least expensive o
come by at the lowest frequency 10 be
uscd in the RF portion {the 70 MHz IF)
but unfortunately we cannot place all
of the gain here. Some gain must go at
4 GHz as well. In Fig. 2 we see two
oplions open 1o us.
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BIRKIEL LNA
(4 STAGES)
BIFOLAR
$175.00

36270

PACKAGEQ DOUBLY 413 GH;

BALANCED MIXER
(VARE L DBM-E00),

$75.00 Y10 §360

512500

LOCAL O5C, AVANTEK

COLEMAN Gads FET
LNA& (2 STAGES),
S175.00

COLEMAN GaAgFET
ALTIVE MIXER,
£100

FIG. 2= TWO DESIGN APPROACHES 1o receiving satellile broadcasts. The Birkill approsch is shown
Wt option 1 while the Coleman approach |5 shawn In option 2,

1. As the balance of this ariicle
installment shall show. the
most cost-effective approach
0 the antenna today 15 the
Swan Sphernical TVRO antenna.
¥ you are not a Paricularly
sharmp trader or buyer you will
still be hard pressed in most
sections of the U.S A to spend
more than $300 buliding this
antenng,

2. In option one (Fig. 2 we could
buitd a four-stage blpolar LNA
{the so-catled Birkill HXTR
series LNA named after iis de-
veloper Steve Blrkilll. follow
this with a state-of-the-art
doubly-batanced (passive) mix-
er such as the VARI-L DBM 500
4 GHz to 70 MHz (tF} package.
and end up at 70 MHz with a
total cost to that point of 5675
InCtuding the antenna.

3. In option two {Fig. 2) we can
bulld a two-stage Coleman
GaAs-FET LNA and follow this
with a single-stage Coleman
GaAs-FET active mixer, agaln
ending up at a 70 MHz IF for a
total material cost of 5700 In-
cluding the antenna.

This would seem to suggest that the
twgo approaches in getting 4 GHz ener-
gy out of the air and down to a man-
ageable IF such as 70 MHz are very
similar in cost. The truth is that the op-
tion-one approach has probably just
about come to a resting place in costs
{for the next year or so} while the GaAs-
FET-approach is still largely dependent
upon the $80 to $100 price tags on the
GaAs-FET's themselves. With GaAs-
FET prices starting to tumble. the cost
of this approach may weil be down
another $100 or so before spring. That's
one reason to sericusly consider this
approach. Another more compelling
reason is that this approach uses far
fewer devices overall: and as those
Murphy Law believers know well, the
more stff you cram into a box, the
more apt something is [0 go wrong
when you can least afford the time or
expense to fix il, Nowe that in both ap-
proaches we are using a newly avail-

able Avantek VTO 8360 oscillator
module to provide the local-oscillator
drive 10 our chosen mixer. We’ll iook
more Closely il the VTO 8360 in the
next part of this senes of articles.
Finally. in Fig. 3. we see how we are
going 10 process the 70 MHz IF signal
and what it is going 1o cost us. We
have some gain stages at 70 MHz. a de-
modulator to extract the video modu-
lation from the 70 MHz IF signal aleng
with a few relatively simple baseband
processing circuits. a demodulator o
create audio from our 6.8 {or 6.2) MHz
aural subcarrier. a VHF maodulator to
convert our baseband video and audio
back 10 a NTSC compatible VHF TV
channel {5uch as channel 3. 4 or 5) and
a power-supply section which will pro-
vide operating voltages for the system.
The total system cost {if you want 1o
start budgeting your pennies now) is as
follows:
1. Swan Spherical TVRO Anten-
na; 3300 {or less)
2. 4 GHz front end to 70 MHz IF
segment: 8375 1o $400
3. 70 MHz IF, baseband process:
ing and VHF TV channel mod-
ulator with power supply: $250.

70 MHz
IF GAIN
STAGES
140 TO 50 oBegl

VIDED DEMOD AND
BASEBAND
PROCESSING

AUDID SUBCARRIER
A DEMOD ARD
PROCESSING

PUWER
SUPPLY
FOR
RECEIVER

VHF Ty
MODULATOR
(LM 1889 ETC

FIG. 3—-METHOD AND COSYS of converting the
T0-MHz IF to # VHF RF signat sullabla tor con-
necting to the antenna terminats of 8 TV receiver.
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That brings us sufficiently in under
$1,000 to allow you to indulge in some
packaging of the sysiem following a
card cage approach if you wish and sull
have a little change left over for unex-
pected exXpenses.

Swan Spherical TVRO antenna

There are several excellent reasons
why the Swan TVRO anienna design is
the best and mosi logical choice for the
home builder:

1. Materials—Everything called

for can be procured locally.
Stee! or atuminum plpe. tubing
{round or sgquare Stock) plus
alumlinum window screening.
and common hardware such
as macChline bolts, are all that
is required tor the reflector
system. The feed-antenna is
constructed from Qalvanized
sheet metal.

2. Cost—5300 Give or take very
litle  Although. it ¥Ou are a
good shopper n metal yards
you might shave as much as
%100 from the total cost.

3. Complexity—Far less complex
to create the ‘Spherical Sur-
face’ design than to create a
comparable parabolic surface.

The principl@ is easy to grasp
and uncomplicated to dupli-
cate

These factors alone should make the
anienna very appealing. However there
is a golden bonus with the spherical
seCtions: the antenna is capable of
looking at® many satellites at the same
time. See Fig. 4.

The spherical antenna has such a
gentle curve to its surface that it can
“see' a 40 degree wide portion {or
span) of the orbit belt effectively. The
antenna is fixed. permanently. on the
ground with the center pointed in a pre-
determined direction. We'll see how
that works shortly. Every geostationary
point-source in front of the antenna has
a focus point out in front of the reflector
surface. But this focus point changes
for different angles of arrival. A satel-
lite located dircctly on boresight will
have its focal point directly in front of
the center of the Spherical surface
while a satellite west of the boresight
point will focus slightly east of the cen-
ter point. Conversely. satellites east of
the boresight focus slightly west of the
center point.

With this geometry. one moves the
location of the focal- or feedpoint-an-
tenna (left and right along a line paralle!
to the reflector surface) to swiich from
one satellite to another satellite. If you
can leave the reflector stationary and
move only the focal-point {or pickup)
antenna. could you not actually install
two or morc piCkup anlennas so as to
simulianecusly receive two or more
satellites? The answer is yes: some-
thing that cannot be done with a normal
parabolic antenna.
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FIG. 4—PARABOLIC VERSUS SPHERICAL an-
fennas. Normal parsbolic dish arvenna focuees
all incoming anergy onio & single focus point
and a3 a result receives only ong satallita at a
lime. To receive s different aatsliite the pars-
bollc sntenna must D9 edirected. The less
radical curveture of 8 sphericel antenna per
mits simultansous reception of Pumercus
satelltes spreed over up to 40 degrees of sky
are, Different sateliites within the 40-degres arc
can be recetved by moving the focus-point an-
tenna OFf multlpl® gatellites ¢an be simultane-
ously received by using multiple focus point
anlennas.

How does it work?

Both the paraboli¢ and the spherical
reflector surfaces work on the same
principte. The reflector surface is
curved. in both dimensions. A “cup’ is
formed and the center of the cup on a
parabolic is directly in line with the
satellite. All of the energy that is inter-
cepted by the reflector surface is redi-
rected towards a central focus-point.
In a good efficiency parabolic antenna.
approximately 55% of the total energy
intercepted by the reflector surface
ends up within the feed- or focal-point
antenna.

But, the curve of the spherical an-
tenna i$ very shallow: it is curved (or
indented) sufficiently to cause the en-
ergy to focus but not so curved as 1o
cause the RF cpergy to only focus
when the reflector’s center and the
satellite are in-line together. In Fig. 4,
we have a slightly exaggerated illustra-
tion of the primary difference between
the parabolic (on the left) and the
spherical reflector surfaces. The para-
bolic, because of its boresight require-
ment, ‘sees’ only a single satellite {or

FiG, 5— THREE SWAN SPHERICALS al the Bia-
bes, Arizona test range of Oliver Swan. From
left ta righl. 14-tooter, 10-tooter and huge 19-
footer &N right.

spot in the sky) at a time. The spheri-
cal secs evety satellite location along
the orbit belt over a region * 20 de-
grees (rom boresight (the center of the
reflector straight ahead). Actually. the
spherical surface can 'see’ farther than
that but the focal-point antenna has dif-
ficulty recovering wavefront energy
offset from the boresight heading by
more than 20 degrees. Look closely at
Fig. 4; several separate feed-point anp-
tennas (the squared-off cups) are in
place, each receiving energy from a
separate satellite along the belt. Figure
5 shows three spherical antennas.

Aiming the antenna

If the spherical can see a 40-degree
portion of the orbit belt. how do you
decide where to center or ‘boresight’
the reflector surface? Most logically.
you want the antenna to look {effective-
ly) at as many satellites as possible. If
one of those satellites is to be RCA’s
SATCOM FI (located now at 136 de-
grees west). it follows that since all
other U.8. and Canadian satellites are
east of that point. the 40-degree arc
taken in by the spherical shall have as
its most westerm point 136 degrees.
That says that the boresight or center
shall be 20 degrees less than 136 degrees

(136-20) or |16 degrees. And this sug-
gests your useful view will extend from
96 degrees west (0 136 degrees west,
Which takes in WESTAR | at 99 de-
grees. the three ANIKs (of which
ANIK-B at 109 degrees is the most im-
portant). SATCOM FI at |19 degrees.
WESTAR 11 at 123.5 degrees, COM-
STAR I at 128 degrees. SATCOM FIII
at 132 degrees and FI at 136 degrees.
Since you have nothing between 96
{the ecastern end when boresighted at
116 degrees) and 99 degrees, and FI at
136 degrees contains a fair amount of
{cable TV related) video, it might be
wise (o shift the boresight a couple of
Jegrees west to say 118 degrees so as
to be sure that the important Fl bird is
well within the visible orbit belt for the
antenna.

How do you do this? Drive a stake
in the ground representing where you
would like the center of the reflector to
be. Use a surveyor's transit or quality
compass and find trite north. That's
tnie north. #or magnetic north; you'll
have to cormect for the difference in
your area. The local airport control
tower ¢an tell you what your correc-
tion factor is. Drive a second stake so
that the first one and the second one
make a corrected-for-magnetic-north
line that runs north and south.

Now take a transit or quality protrac-
tor and determine from your location a
point in the sky that is over the equator
118 degrees west of Greenwich. Drive
a third stake in line with the first stake
and the line berween stake ! and 3 will
be your boresight line, Left. or east
{for northern hemisphere readers) 20
degrees and right {west) 20 degrees will
be the extent of your orbit arc view
with the Swan spherical antenna.

Now to create the spherical reflector
surface. The photos here show how
Oliver Swan. who developed the an-

MEASUREMENTS - 1 wilL MAVE 30° RADIUS POINT {A)(B), 16° FDCAL

|
4 POINT (AM{CI AND APPROXIMATELY 6" DEPTH {AY{E). A 14.FOOTER
WILL HAVE 42" RADIUS POINT (A)(B), 21" FOCAL PCINT {A}{C} AND
| APPROXIMATELY 8" DEPTH (AM{E} A 18' SPHERICAL SURFACE wiki
.@ HAVE 48" RADIUS POINT {AMNIBY, 24° FOCAL POINT (ANIC) AND APPROXI.
| MATELY 10" DEPTH.
$
1
$
GRDUKD
: e’ po® 10) ®] ¢ v
* ‘
1® i
M~ 1 T I T

1 (A t
pt—————— WIDTH—™

ALIGNMENT -~ STAKE BORESIGHY
LINE {a}{B). {A) IS CENTER AND BACK-
MOST PORTION OF SPHERICAL SUR-
FACE. {B} 15 RADIUS POINT. {C) IS
EDCUS POINT.

IF ANTENNA HAS FIELD-ADJUSTABLE TILT ANGLE
BUILT-IN. KEEP SPHERICAL SURFACE VERTICAL {USE
INCLINOMETER} UNTIL SURFACED; (8} TG {0} HEIGHT
15 1/2 SPHERICAL HEIGHT. RADIUS MEASURING
WIRE wWOULD SECURE AT ().

F1G. 6- DETERMINING RADIUS point 1nd focal point ol the spherica; refiector surface. The spherical

reflector gurface |5 as high g It is wide
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tenna, has assembled them in the past.
A detailed construction manual is avail-
able but an alert person can quickiy
se¢ what is involved:

1. A ten-footl spherical antenna

point {point A in Fig. 6), lhe
radius point {[point B in Fig. 6)
and ultimately the focal poinl
{poinl C tn Fig. 6). The radius-
p@int distance is three times

will have lhe gain of a 12-foot
55%-etfickent parabolic anten-
na. A [4-foot spherical will
have the gain of a 16-toot para-
bolic. A t6-foot sphericat will
operate like an 18-loot para-
bolic. {The height of the sphen-
cal surface is the same as the
width. Therefore, when we
speak of a 12-foot sphersical
surface, the surface is actually
12 feet high by 12 teet wide )
. All ipitial ground-staking
measurements aré made with
three reference points: the
center of the reflector-surface

the desired width or aperiure
of the sphencal: a 30-toot radi-
us for a 10-foot reflector sur-
face. The focal point {which
wlll become important after
the reflector Is compteted) is
1.5 times the aperture {or 1/2
lhe radius polat) and this is
where your leed-horn pickup
antenna will mount.

Having established the boresight line
and the radius measuremenl point.
creale a System 10 measure within 1/16
of an inch from the radius point to any
point on the refleclor surface. The
radius-point tic-down for the measur-

Satellite televislon enthusiasts
interested In learping more about
the mechanlcs of satelite TV re-
cepltion, and the wide variety of
hardware and programming op-
tions avaliable may find one or
mom of interest:

1. Satellite Study Package- De-
signed to gently lead you into
the world of geostationary
satellite communicalions; jn-
cludes T2-page handbook that
explains in lay terms the com-
plete satellite TV story. shows
how the system works, whal
services are availanle. lists
dozens ol sources for hard-
ware and squipment Plus -
Includes 22 x 35-inch four-
color two-sided wall chart
depicting all 30-pius TV carry-
tng geostationary satellites,
whal each carries and how
each operates. Order "Satel-
lite Study Package"” for $15
{first class mail shipment} in
U.S. and Canada. $20 e!se-
where {in U S funds) from:
Satellite Television Technol-
ogy, P.O. Box 2476. Napa. CA
94558

2. Satellite Terminal Construc-
tion Manuats—Three separate
manuals designed to help you
build your own TVRO terml-
nal. Swan Sphericat TVRQ
Antenna manual completely
describes the spherical TVRO
antenna systemn with elaborate
photos and drawings Howard
Terminal manual describes
complete Bipolar LNA system
plus 24-channel Irequency
agite (tuneable} recedver using
off the shelf parts and state-
of-the-art technology Very
high quality receiver that can
be duplicated {with mpolar
LNA} for well under $1,000 in
parts Coleman TD-2 manual
describes starting off with
sueplus electronlc equipmeni
and buitding complete termi-
nal for approximately $500,
but. also includes Rabert

ADDITIONAL SATELLITE DATA

Coleman-designed GaAs-FET
LNA stages, active GaAs-FET
mixer and Avantek tuneable
LO package. Manuals are
priced at $30, each inU S, and
Canada, $35 each elsewhere
{tJ.S. funds}; of order all three
manuats tor package price of
$B0 from: Saleitite Television
Technology, P.O. Box G, Ar-
cadia, OK 73007.

. Satellite Seminars A series

of three-day seminars held
periodically throughout the
year at various U.S tocations;
current Satettite Provare Tarmi-
nal Seminar (SPTS) is being
held February 5 6 and 7 In
Miarm, Florida. Conducted as
a teaching seminar with
course instructors, course
guide books, manuals in-
cluded, plus exhibits from
satellite TV hardware manu-
facturers. Sessions are even-
ly divided between the tech-
nology of building low-cost
terminals and business ses-
sions designed to help pecple
enter the field of marketing
private terminals to home-
owners Next session after
Miam: 18 scheduled lor San
Franclsco Bay Area of Cali-
fornia in June. For information
contact SPTS 80, P.O Box
G, Arcadia, OK 73007 (405
396-2574).

. Sateilite TV Monthly Publica-

tion- A monthly magazine
prepared in a newsletter for-
mat: Coop’s Satellite Digest
is edited and published by
Bob Cooper Mailed first class
mail, covers the 1atest changes
in satelllte programming,
satellite operations. and the
teChnical progress of the low-
cost recelving terminals Sub-
scription price is $50 per year
In US and Canada $75 (In
U.S. funds) elsewhere from:
Coop's Satellite Digest. P.O.
Box G. Arcadla. OK 73007
Sample copy for $5.00.
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FIG. 7= SPHERICAL SHAPE is created by gent-
Iy shaping the contour with 10x24 adjusting
screws spread rom cenler of reflector surface
outward slong $pokes. Actust tweglking is dore
with a messuring device artended hrom radiue
point stretched 1aut 10 antenna surfece.

FIG. B~ SURFACE IS COVERED with sluminum
window screen and tacked Intg place ot 2- 15 3-
inch Intervals with setf-tapping metal screws.

ing wireftape must be 50% of the height
of the spherical reflector surface (f the
width is 10 feet. the height will be 10
feet; which places the radius point tie-
down 5 feet above ground. al a dis-
tance of 3 times the aperture of the an-
tenna out along Lhe boresight line).

To create 1he sphenical curvature the
framework for the reflector surface
needs to be adjustable so that you can
pull in the surface area 1o the 1/16-inch
accuracy reguired using the radius
point as a measurement tie-down.
Swan's approach is shown here photo-
graphically: 2- and 4-inch 10:24 machine
screws are simply adjustable jack
screws thal allow the vutermost square
tubing pieces to flex slightly to achieve
the required curvature. See Fig. 7.

Surfacing of the spherical is handled
with common aluminum window screen-
ing. Using 32- to 36-inch-wide material
(it must be aluminum or metal to be re-
flective). the hales should be no more
than 1/8th inch across t0 maximize the
reflector surfuce efficiency and mini-
mize RF signal leakage through the
surface. Figure 8 shows how the screen
is attached 1o the frame.

There are a few caveals concerning
the consiruction of your own Swan
spherical antenna:

1. Be accurate. The gain of the

antenna is directly related to
the care put into the surface
accuracy. In turn, the surface
accuracy {as measurad from
the radius polnt such that
every point on the reflector's
covered surface is wilhin a
t 1/16th inch accuracy of all
other points on the surface) is
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a result of the care you put
Into the supporting structure.
The framework must be rigid.
capable of taklng wind (and, tf
applicable, ice) l0ads and ad-
visably. easy to work with.

. Be careful. No unsupported

surface areas on the antenna
should be larger than approxi-
mately 5 Inches by 5 Inches
Think of the surface as a gi-

gantic patchwork quilt rather
than a single reflector surface.
Each patch is an area of some
dimension and shape support-
ed on three or tour sides by
tubular steel mambers on the
backside The total surface Is
the sum of ail of the paiches
added together and fthe ac-
curacy of the sum Is the final
resull of how closely the ffat

FIG. 9~ TILTING THE SPHERICAL reflector surface back permils the usec to adjusi ine angle of the re-
flected signals with respect to the ground.

FIG. 10—23-INCH HORN PATTERN ahowa how to cul and form hom of focal-point antenaa out of
sheet metal.

WwWwWw americanradiohistorv comm

FI1G. 11-DEEP-THROAT FEEDHORN {right) with
commercial LNA (laft). Feedhom is construct.
ed from galvanized steel. uses caretully weld-
ed seams 101lOwing 1the pattern shown in Fig.
10. Flange st reer {rnarrow) end of wedhom
tapers to mate with WR-229 flange on input to
LNA,

{i.e. non-curved) surface of
each patch is within the + 1/16-
inch accuracy required. So
think out the suppon siruc-
ture carefully and design it so
that you have no palch areas
larger than say 5 inChes on a
side.

The feed theory

The feedhorn is a very unusual de-
sign and there are proprietary rights of
value here for the developer Oliver
Swan. Suffice to say that the basic
spherical antenna shown has phase ad-
rance (as in lead) while the feedhom
has phase delay. The advance of the
reflector surface is self correcting with
the delay of the special feedhorn as
long as the incoming plane wavefront
is within * 20 degrees of the antenna's
boresight. It is this phase relationship
which falls apart beyond the 20-degrees-
off-boresight point. destroying the ef-
fectiveness of the antenna system over
off-boresight points beyond the 20 de-
gree limits.

Keep in mind that the focus point
varies for different azimuth angles of
arrival. Remember that a signal from a
satellite located dead-on the boresight
path will be directly in front and in the
middle of the antenna. But. signals
from satellites stationed to the left or
right of boresight will arrive at a focus
point right and left (i.e.. reversed)
from the center boresight point.

There is also one other factor 10 be
aware of in designing the antenna sys-
tem: tilt angle. As shown in Fig. 9 the
designer can decide just where he
wants his Signal above ground (i.c..
how ¢lose 1o the ground or how high
up) by changing the up-and-down angle
of the reflector surface. For discussion.
a reflector surface straight up and
down is said to be perpendicular 1o the
earth. In fact this is how you build and
surface it regardless of the ultimate tilt
angle that is to be used. After construc-
tion. on hinged pieces. the antenna is
tilted back to the desired tilt angle for
your location. A simple string and
plumb-bob can be used to establish a
vertical reference line and an inexpen-

continned on page 83
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A OXVALE

LAST MONTII WE BEGAN THIS SERLES ON
android design with dcfinitions of rele-
vanl terms and discussions of physical
and mechanicat goals. Now, we'll 1ake a
look at how we can satisfy the design goals.

Delining the problem of visfon

Exactly what can we hope to accom-
plish by providing our machine with a
visual input? For that matter, whait
should we want 10 accomplish?

We have set collision avoidance as one
of our goals. So we might ask that obsia-
cle recognition be assigned 1o a visual
subsystem.

and the position of manipulator arms and
hands in three-dimensional space. That
certainly is a visual t1ask, and one that
calls for binocular paraltax vision.

In addition to observing objects as

objects we will want our machine 1o be
able to rccognize and identify. Those
include doors, doorknobs. stairways. and
power receptacles al the very least.

If we were to deal with even as complex
an image as a low-grade video camera
yields, we would need enormous amounts

processor (ime.

Would we be as well off with some-
thing as crude as a 64 X 64 or even 32 X
32 pixel array?

Figurc 3 shows a portrait of the author,
adapted from a photograph using high

We have to locate both external objects

obstacles. there are a2 given number of

of very fast memory and huge chunks of

pesiGN
YOUR owp
ANDROID

Part 2—If you've wished for an intelligent robot to do your
chores, you'll be interested in some design
problems and their solutions.

contrast techniques and mezzo dot ink-
ing. The artistry was performed by John
Scavnicky, to give credit where it is due.
Figure 4 shows the same portrait resolved
intoa 32 X 32 array of single-bit {black/
white) data,

Is that 1K array finc enough for object
recognition? That depends on what you
want your machine to be able todo. A 4K
array might be beiter, and we might want
to consider more Lhan one bit of video.
But you can get the 32 X 32 array by
scanning a CCD or photodiode mairix!

FIG. 3—RESOLUTION i a significant pararmater
to considar when designing the visusl System.
The above is a high conirasl POrtrsit of the
asuthor.

WwWwWw americanradiohistorv comm

MARTIN BRADLEY WEINSTEIN

There are other simple digital scanning
lechniques available. too, which we hope
1o cover in future articles.

Is one picture worth 1000 bits?

If we wantled our visual Sysiem 1o sce
any given image exactly, time after time,
we could cstablish @ mask within its mem-
ory and maich every incoming image

FIG. 4—WHAT THE ANDROID SEES. Above
shows tha portrait in Fig. 3 resclvad intc 1 32 X
32 array of single-bit black.snd-white dala.

until one matched perfectly. That ap-
proach might be valid, for example, il we
wanted our machine to recognize dollar
bills placed in a recciving tray that was
always centered at arm’s length.

So ever with the reduced data require-
ments of a fairly crude scan. we will want
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1o include some mechanism—oprobably in
software-—for extracting salient features
and applying them to the recognition
task.

Of great help in this task is a memory
scheme called Contlent-Addressable
Memory, or CAM. Onc company, Semi-
onics (41 Tunnel Road. Berkelcy. CA
94705) has available a 4K byte static
CAM board for Z-80 and 8080 sysiems
called REM. for Recognition Memary.
The board itself is $325. a 4K firmwarc
packape of REM routines another $80.

Content Addressable Mcmory, as ils
name implics. is an arrangement of stan-
dard memory with a largc number of
logic gates which permits the memory Lo
be searched according Lo its contents.

All CAM in a system is searched in
parallcl. The scarch ean be designed 10
extract cither all data identical to a search
cue, or all data in a sct corrcsponding lo a
subset used as a search cue (for example,
from a personnel file, all blonde-haired
blue-eyed former employces from Cali-
fornia), or the data most closely maitching
the search cue.

Because the search is conducted in par-
allel. it is very fast. And the ability to
score for closest match makes il particu-
larly uscful to patiern recognition tasks.

Depth perception

Let's make 1wo assumptions: first. that
our visual information is addressable
from the perspective of a defined X-Y
maltrix: and sccond, that we can use iden-
tical feature extraction sofiware on cach
of two image sensors.

Then. if we arrange the two electroaic
“'eyes” so Lthat they can rotate separately
from the platform they sit on, and the
platform can rotate; and if we arrange so
that the “crosseye™ angle from perpen-
dicular is kept complementary and equal;

TWO ROTATING CAMERA
PLATFOAMS. LINKED FOR

JOINT MOTIDN
@ @
O

FIG. 5—OVERHEAD vIEw CF SENSOR PLAT-
FORM. Senscr plallorm rolstes while bolh cam-
eras ars mounted on plaliorms thal alwo ro-
Late.

SENSOR
LATFORM
_ROTATES
INDEPENDENTLY

we can use a simplificd version of simpte
geomelry Lo determine the distance 1o an
object. and the direction. plus the objcct’s
height.

Figure 5 shows one possible arrange-
ment of a sensory platform in the an-
drond’s "head.” The left and right camera
turniables could be linked by gecars or
belts, if desired, or electronic mcans
could be employed.

EXTERNAL DBJECY BEING
SIGHTED AND RANGED

RANGE 1S 0ISTANCE FROM
SELECTED FEATURETO
CAMERA PIVOT POINT

ANGLE R

BASELINE

SRAEC =
LEFT FEEDBACK RIGHT FEEDBACK
SERVO POT SERVD POT
LEFT  RIGHY

ANGLE/BALANCE ANALDG QUTPUT
FIG. B—PARALLAX RANGE MECHANISM can
be used to calculale Tangs Infarmalion.

The servo leedback pots in Figure 6.
for examplc, could provide the necessary
inputs to a circuit designed 10 drive inde-
pendent motors until equal angles balance
the ciruit.

The baseline of Figure 6 is the distance
between the pivol points of the two cam-
eras. A little trigonometry shows that the
distance 1o the external objcct being
sighted and ranged is equal 10 half the
basclinc times the tangent of Angle R, as
long as Angle R and Angle R’ are equal.

To attain that condition. we can com-
pare the X-Y matrix address of any single
extracted fcature in the two cameras.
When R and R’ arc cqual and the grid
addresses are cqual, range information is
Just OnRc more stcp away.

That last siep involves digitizing the
servo outputs. For best results. a logarfth-
mic taper pot arranged with its compres-
ston highest when Angle R approaches
90° ¢an scrve as the servo feedback pot.
An 8-bit analog-to-digital converier then
addresses a ROM lookup 1able to give
cither calculated or actual mcasured val-
ucs for range.

Figurc 7 shows one possible clevation
adjusting platform. permitting our ma-
chinc to look up about 30°. straight
ahead. or down—as stecply as straight

——

FIG. 7—ELEVATION ADJUSTING PLATFORM
can be used lo deiermine objoct's haight shave
ground.
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down. 90°. Again. the digitized outpul of
a potentiomeler can be applied to caleu-
latc both the abject’s distance from the
machine and its height above ground.

Track drive design

We said carlier that the abilily to nego-
liale a stairway would have Lo be one of
our design criteria, as slairways wcre a
special but common obstacle in our hu-
man environment.

Another is doorways. Il there is a stan-
dard for doorways—a point that appears
tmore and more moot the more you inves-
tigate it—it scems to be 30 inches in
width. But ofien, the heel of the open
door occupics Lwo inches of that space, so
a robot more than about 27 inches wide
would be folly.

Still another significant obstacle com-
monly encountered is the Narrow. usually
36-inch, hallway—and especially 90° cor-
ners in such hallways.

Thosc three hazards-——stairs, doors,
and halls—can help us define the maxi-
mum dimensions and geometry for our
machinc. and cspecially its drive.

Stairway geomelry

We arc going 10 make a marginally
dangerous assumption: We will assume
that the robot will never encounter a case

113 INCHES

B INCHES

FIG. a—HEGOTIATING standard 45 degres 3-
inch slsirway can be difficull.

worse than a “standard™ 45° B-inch siep
slairway.

Figure B shows a modet of such a stair-
wity., 8 inches siep height (rise) and 8
inches step offsct (tread). Note thatl the
offsct lip at the top edge of each step does
not aflect the following calcuiations.

The linear disiance from corner 1o cor-
ner along a climbing diagonal is 8 times
the square root of 2. or roughly 11.3
inches. Good design sense requires that
the drive contact at lcast two step corners
at any time. which requires a “grounded
contact” length of just over twice this dis-
tance. or roughly 22.6 inches. So let’s sct
23-24 inches as the minimum dimension
for the base of our vehicle's 1rack. '

Next we face the problem of getting
the litile monster to lcave a level surface
and climb that initial stcp. The configura-
tion in Figure 9 shows our approach lo
the problem.

Here, the first surface to contact the
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6" DRIVEN WHEEL
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\m.:n WHEEL
" 6" DRIVE {N) WHEEL

AR e T
4" \DLEA WHEELS

I
1 ! A
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|"—_ 23 INCHES_—I

it
1

36 INCHES

FIG. &—STAIRWAY PROBLEM mighl be solved with the above track drwve mechaniam. The gecomatry
of ihe mechanism ia such lo permil the sndrold to climb alsndard 8-Inch stairs.

step corner is the track at roughly Lhe 4
o'clock position on the lront drive wheel.
The forward motive thrust pushing the
vehicle 1then more or less makes the drive
wheel “roll uphill.”

The idler wheels are spring tensioned
in narrow slots and permit some vertical
motion. Notice that on first approach, the
track surface approaches the step corner
at about a 35° angle. As the front drive
{or driven, depending on your peint of
view) wheel climbs, the weight of the
vehicle is lified from the front idler
wheel. allowing it to drop to the bottom
of i1s travel slot, with pressure maintained
by spring tension. That increases the con-
tact area of track-against-sicp {especially
on a carpeted step). aiding the climb.

for a more natural understanding of
the interactions here. buy yourself a small
plasti¢ model tank kit, prefcrably motor-
ized.

The top track dimension (here, 36
inches) results from calculations of the
nccessary height of the step contact point
and the necessary approach angle of the
track. Plus a trip down the hall.

Tight corners

The tight corner we talked about earli-
er. 90° in a 36-inch-wide hallway, is one
of the most ticklish situations ocur vehicle
is ever likely 10 encounters indeed, it
might requirc the addition of some sort of
electronic “curb feelers™ to avoid scarring
the walls.

,ﬂ
/,/’)\
P
36 INCHES (‘(d A
. S1INCHES \\

\\/ :

\ ’
A ’
e

36 INCHES

FIG. 10—NEGOTIATING A 90 DEGREE TURN in
» narfow hallway is slso dilficult.

Figure 10 shows the situation in ques-
tion. It also includes a red herring: the
51-inch diagonal dimension has nothing
to do with the available turming circle
areca. Used as a diameter, it describes a
circle whose circumference exisis outside
the hallway walls at all bul four peints.

The circle we are interested in exists
within those walls, and has a diameter
cqua) 10 the hallway width, or 36 inches.

The dotted rcctangle at the corner
shows the most critical part of the turn as
vehicles both 36 and 40 inches long {by
27 inches wide) would negotiate it.

}-727 INCHES ———————|

32172 INCHES
/ '712 INCHES
L]
36 INCHES
|
!
1

FIG. 11—DIMENSIONS snd turning radiva of
track drive mechaniam.

The problem reduccs quite niccly to
the geometry shown in Figurc 11. We
must turn the vchicle so that the pivot for
the turn is midway along onc flank. That
yields a turning radius of approximaiely
32'/1 inches, a tight enough squecze in a
3b6-inch circle.

That smust be done with the inside
track moving more slowly than the out-
side track. To run it the same speed but in
the opposite direction makes the vehicle
pivol about ils gcometric cenler. And
while that is a nice stuni for dancers, and

WwWww americanradiohistorv comm

certain other vehicle tasks. here it would
yicld a turning diamcter of 45 inches.
This makes almost any kind of 1urn an
impossible mancuver,

Experimentation in a clear. chalked-off
arca is urged.

Leaning and trunk rotation

It is good design practice lor sizbility
in any vehicle to keep the center of gravi-
ty close to the ground. Thal involves
cither dcsigning wide, flat configura-
tions—Jike sporis cars-——or assigning
most of the mass of the vehicle 10 its low-
est quarters.

Unquestionably, the most massive
components of our machine are going to
be its bateries and charger, its track
drive and drive motors, and its supporting
framework. Refer back to Fig. 9 to see
where the batteries and drive motors
might be located within the basc of the
unil 1o insure good stability.

One method of adjusting a center of
gravity is by adjusting the geometry of
the mass. Onc splendid example of this
phenomenon, which you may be cxperi-
encing even now, is lcaning. Thec upper
body can be made to lcan forward or
backward to maintain equilibrium as the
robot goes up and down siairs.

TRUNK OR THORAX:
MaAIN BODY SHELL

“LAZY SUSAN"
BALL BEARING
TUANTABLE

—

DUTER SEMICIRCLE
IS GEAR TOOTHED

FIG. 12.-THE TRUNK OA THORAX of the an-
drovd should be sifixed to the drive mechaniam
in such » way as to permil both Iwisling and
laaning. The shove shows one possitl® mount-
mg contigurslion.

Figure 12 illustrates (the mechanics
that can permit the upper torso of the
robot to lean lorward or backward while
preserving freedom of rotational motion.

The 19-inch shell diameter was arrived
at by assuming that manipulator arms on
each side could be trimmed to protrude
no more than 4 inches from each shoul-
der, which conserves the 27-inch overall
width.

Figure 13 proposes a fishbowl-shaped
head to cnclose the sensory platform of
Fig. 5. Since thai arca really ought to also
enclose a microphone or two, a headlight,

0861 AHVYNHE3d
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SUSAK"™
TURNTABLE
19 INCHES : -

MAIN BODY SHELL

FiG. $3—THE HEAD cor senadfy platiorm resls
slop the man body sheil snd rotstes Indepen-
dently of lhe body snd of lhe TV cemerss that
»arven 82 the robol's syed

a SODAR ranging device. and possibly a
spcaker. and speech synthesizer, the en-
closure may prove to be more trouble
than it's worth.

Distributed intelligence

Before a word is said about the follow.
ing approach 1o providing intclligence
and control w0 a machine. you must
understand that such information is en-
tirely speculative. We, al least, have yet
to prove il in hardware. Perhaps you'll
beat us to il.

The basic theory behind our approach
is that no rcasonably small, reasonably
affordable computer available now or in
the near future is smart enough. or {ast
enough, to handle all of the information
analysis and contral systems an android
requires without botching the job badly
and often,

We resort instcad to multiprocessing
Here, relatively inexpensive single-1C mi-
crocomputers are used lo simplily the
overall task by providing preprocessing at
cach of the 1/O (input foutput) on-board
“peripherals.”

(W ¢e're planning on the CMOS version
of the 8048 /8031 family now being intro-
duced by Intersil. who are interested in
supporting our one specific effort with a
generous amount of hardware and sofi-
ware cooperalion.)

Thus the visual subsysiem, for cxam-
ple, provides dala to the central “over-
seer” controlling processor at a rate and
level of complexity equivalent to, say. a
keyboard.

Table 11 gives an outline of the tasks
for each of those centers of intelligence,
each of which may also be using more
than one processor. We would prefcr 1o
build and test the subsysicms to prove
them out beflore going into any further
detail.

A definitely un-final word

There is no area of robot or android
design where there isn't tremendous
room for improvement. The contribu-
tions of fnnevative hobbyists can inspire
cnormous advances in this technology.
And there is no detail of design or tech-
nology too small for your aitention ot 1o
be welcome.

The android wc hope to watch develop
from the groundwork you sce here will be
an infant. Your dog will have more intcl-
ligence. more agility, and possibly more
practical value.

Until, that is, someone suggesls some
improvement to our design. or some
application of it lo improve the nonhu-
man condition.

Write us. Suggest techniques or hard-
ware. Supgest 1asks for robots or androids
to perform. Be supportive or critical. Tell
us whether or not you'rc interested in
more information on androids and robots.
Or have your android write us. The day
isn’t all that far away. R-E
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ROBERT FROSTHOLM®

TWO PREVIOUS ARTICLES ON SWITCHING
Power Supplics (June and July 1979
issues of Radio-Electronica} dealt with
the basics of switching regulator theory
and presented several typical circuits us-
ing 1C's for basic DC-to-DC conversion.
This article will present a universal regu-
lator that can be programmed with simple
jumper wires for siep up. step down. or an
inverting outpul. 1t is much more than
the simple DC-to-DC converters dis-
cussed earlicr. This approach to switching
regulaior design incorporates all the es-
sential prolection and control Circuitry
needed 1o maintain high efficiencies and a
fully protected system. '

The heart of the design is a new
Switched Moede Power Supply Control
circuit, the Signetics NESS60N. Unlike
the simple DC-to-DC circuits on the
market, this 1C was developed as a ““Pow-
cr Supply Sysitem Controller.” The fol-
lowing description will bare this out in
detail while providing insight into the
operation of the regulator.

Figure 1 shows a block diagram of the
NES560. A quick glancc tells you it's
much mere than a DC-t0-DC circuit. The
oscillatlor consists of a highly stable saw-
tooth generator. The frequency is deter-
mined by an external resislor and external
capacitor connccted o ground from pins
7 and 8. The operating frequency range is
specificd from 50 Hz w0 100 kliz ak
though mast NES360N's will operate up
to 1 50-kHz. The regulator described here
uses a 20K resistor and .003 uF capacitor
to achieve an approximate 30 kHz oscilla-
tor {requency. well above the audio
range.

The capability of high-frequency oper-
ation is imporlant for scveral reasons.
First. the threshold for new technology
for high-spced switching transistors has
been reached, VMOS devices are now

*Sirategic Markating Manager, Standard Linear
Producis. Signatica Corp. Sunnyvale, CA,
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The swilching-type voitage regulator offers much greater efficiency than
conventional regulated supplies. This design lels you invert the
output polarity or program the output for step-up or step-down.

DEMAGNETIZATIONS

For this reason il is important Lo be able

FEED SYNC OVER-VOLTAGE s
FORWARD A C  INFUT PROTECTION 55 2 0 Ll D s il G
15 7|8 y |1_:|_ plying a DC voltage to pin 6 of the
= _bl_ T | A eV ey | NE5560 controls the duty cyele maxi-
IMRErerence ] [SawTooTH | mum |imit. This relationship is illustrated
|| VOLTAGE ||GENERATOR[™ — | in Fig. 2
| % PULSE WIDTH | Eslablishi‘ng a ma_ximum gluly cycle is
FEEDBACK 4 MODULATDR th best done with a resistor divider from V,
At | | GRAPH FOR DETERMINING MAXIMUM 3
AlH
" sl LATCH QurPUTS 100 .
Mouuu73¥| AL ® 50 = 3
INP
d [ T wg |2
ouTyY o * I > 7 € 'SHAX
aomwst | 2 0 o
CYCLE | | E 50 R,e | 6
1 | a w0 Vi e 0 :
L = 4
I $|wg _;D—n START | 5 .__::__' 12
| gk 06V § ETOP i 20 7
cuRRENT “‘“:D_"_. [ I g w0 =
SENSE T
INPUT . STABILIZED] l g 0 02 o4 06 08 1 RitR
- supPLY [ T AL FIG 2—THE RATIO of R1 fo A2 delermines the
| . I meximurn duly-Cycle § of 1ha system.
R T T e e
10 1 12 50 %)
REMOTE Vg o
ON/OFF . L
FIG. 1—BLOCK DIAGHAM of tha control circuit ahowa the srray of protactive Circult laslures. 80 -5 MAX = 9% s
. . . - - » ‘L : / a
commercially available along with fast- the switcher t0 the horizontal deflection ;: Sl MAX Ty
recovery diodes making extremely high signal to minimize noisec and beat signal sol P N[ owax - sow
power switching regulators smaller. light- problems. Py | il
er, and less expensive than ever before. There are two basic techniques Lo vary 30 3 AMAX = 30%
High-lrequency operation also means oulput pulses to the switching elements. 30 e - ": ol B
small energy storage clements i.c. greatly Many DC-to-DC converiers use a fre- 10 ]
reduced magnetics (transformers and quency-modulation technique that is casy e 2Ir: TR | T
chokes) resulting in further size. weight to achieve but hard to control. The sys- SUM R+ R2

and cost reductions.

The ability to synchronize the oscilla-
tor 1o an external TTL signal is imporiant
in switching power supply design. Al-
though it is not necessarily applicable in
this project, the pin is available and
brought out on the board for experimen-

tem described here uses a pulsc-width
modulation scheme that allows precise
cycle-by-cycle control of the output. The
duty cycle range of the NE5560 is 0 to
98%.

With pins 5 and 6 not connected and 2
low leedback voltage on pin 3, the oulput

FIG. 3—THE FALLBACK minimum duty-cycis
iz 8 lunCtion ol tha original maximum duty-
cyCla and the tolal resisiance ol R1 and R2.
(pin 2) to pin 6 and pin 6 Lo ground. This
technique takes advantage of another pair
of resistors internal to the NE5560 that
then form a bridge with the two external

M

Lation purposes. The osciliator can be syn- pulse will have approximately a 98% duty  resisiors and biases pin 6 with a stable DC @
chronized to a frequency lower than the cycle. In switched-mode power supplies.  voltage. This configuration allows pin6to 2
free-running frequency as determined by large output duty cycles can cause prob-  aiso be uscd 1o set a minimum duty cycle 2
the external resistor and capacitor con- lenys, especially in forward converters  when a loop fault occurs. Resistors R1 <
nected to pins 7 and 8. For example, in a {sec box) where duly cycles in excess of  and R2 have been selected at 10K. These é
video display system it isdesirable to syne 50% can cause the magnetics 1o saturate. may be modified to experiment with dif- ©
57
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ferent duty cycles so long as two basic
eriteria arc kept:

1, The duty cycle must be large
ancugh lo insure that at maxi-
mum load and minimum inpul
voltags. the resulling feedback
vollage 1o pin 3 must exceed 0.6
volis.

2. It must be small enough 10 limit
ihe amount of energy to the oul-
put stage when a icop-faull oc-
curs.

The relationship of the minimum duty
cycle and maximum duty Cycle to the val-
ucs of R1 and R2 is shown in Fig. 3

Another critical feature of switched.
mode power supply design is Lo be able to
control the duty ¢ycle during “power up”
conditions—1a gradually increase the
amount of powcr to the load until Tull
outpul is reached. An electrolytic capaci-
tor from pin & 1o ground will provide this
function. During "power up” C1 (Fig. 4)
is imitially dischurged. When power is
applied C1 begins to charge through R
and the voltage on pin & gradually
increases to its final value (determined by
Rl and R2}.

Capacitor €1 serves another important
funection: that of protecting the entire sys-
tem when an over-curent condilion cXists.
The oulput current is monitored by pin
11 on the NE5560. This pin scnses a rise
in voltage across a sense resistor
(R15-R18 in parallel) indicaling a rise in
current. This fealure ¢can be examined in
the step-up configuration (Fig. 4).

Int actuality four 2.2-ohm resistors are
used in parallel in this application so that
you can exp<riment with the over-current
protection leature of the 1C. With only
one of the 2.2-ohm resistors in place, the
effect of increasing the load current (re-
ducing the load resistance) increases the
vollage on pint 11 greater than 48 but less
than .6 voll. This activatcs an internal
comparalor thal in turm resels an internal
latch and shuts off the pulse 1o the output
switch. The leature of cycle-by-cycle con-
trol reduces the duly cycle of cach pulse
individually. The new duty ¢ycle is a
function of how quickly the overscurrcnt
condition can causc a grealer than .48-
voll drop across the sense resistor.

By reducing the scnse resistance {add-
ing the other three 2.2-0hm resistors) the
vollage sensed will now excced .6 volt
thal activales another comparalof inter-
nal te the NE5560 which in turn sets a
latch that compietely inhibits the outpul,
The laich also turns on a transistor whosc
collector is connected internally to pin 6.
This discharges Cl. When the voltage on
C| drops below .6 volt, another compara-
tor rescts the latch. Capacitor Cl then
begins 10 charge crcating the soft-start
cffect of gradually increasing duly cycles.
If the fuult condition remains the proce-
dure repeats iisell. This is called the “hic-
cup mode.” In major systems it is not
advised 10 let a system oscillate in the
hiccup mode for long periods of Lime.

Use of the remote on/off (pin 10) can

prevent this problem. A simple CMOS
counier can be used to scnse hiccups by
connecling the inpul 1o the slow-start
capacitor {C1), programming for somc
number of counts (i.c. 5, 10 ctc.) and the
oulputl can then be connected 1o pin 10.
This way with a permanent major fault
the entire system will be shut down after
say five hiccups.

Switching-power supplies use lccdback
techntiques 10 sense whal's happening at
the oulput and internally correct for any
deviations that may be detected. A error
amplifier is provided on the NE5560 ta
sensc the oulpul vollage sampled through
R3 from the divider R4—RS (sce Fig. 4).
The gairt of the error amplificr is con-
trolled by the feedback rcsistor Ré. Ca-
pacitor €3 is for loop compensation. Typ-
ical open-loop gain of the error-sensc
amplifier is 60 dB.

Special protection leatures not lound
in any other control circuil include a

complelely protecied loop. If for some
reason the loop opens, an internal currcnt
source pulls pin 3 voltage up giving the
false impression that the output voliage is
high. This information is then delivered
10 the pulse-width modulator and the
duty cycle is rcduced to a safe level pre-
venling & runaway condition.

A second safety feature on the loop
proiecis the sysiem in the event the lged-
back loop somchow gets shorled to
ground. In this case an internal compara-
tor senses that the amplifier input (pin 3)
is below 0.6 voli. This too reduces the
duty cycle by affecting the pulse-width
modulator. A shorted loop also results in
the soft-s1ar1 capacitor being discharged
through an internal 1K resistor. This
short remains as long as the voltage on pin
3 remains below 0.6 volt. This resulls in a
greatly rcduced duly cycle (a function of
the forced voltage on pin 6) further pro-
lecting the swilching power supply.

il

PARTS LIST

Resistors Vi wall, 10% unless olharwise
noled

R1, AR2— 10,600 ohms

A3 — 1000 ochms

R4, R?—3600 ohms

RS, R12—20.000 ohms

RE— 100,000 ohms

R&—8200 ohmy

A9, A13—2000 ohms

R10— 180 ohms

R11—68 ohms

R14—360.000 ohms

R15-R18—2.2 ohms

C1—47 uF, 16 volts, elecirolytic

C2—470 uF, 50 volis, alectrolytic

C3-C5—.003 uF disc

D1—BYW29-150 {Amparaex) or equivalent

IC1—NESS60N (Signetics)

L1—0.9 mH inducior (Ferrbxcube 2213
PLOC-3C8 pol core and 2213 F1D
bobbin)

1 —BU407 {SGS)

Q2—2N36384A

Q3—2N2222A

Miscellaneous—double-sized PC board, 3|
feet of No. 18 enamelad magnet wire,
nylon screw and nul for mounting L1.

Nois: A kil of iwoe 2213 PLOO-3CB pol
cores {lwo are required for one en-
ciosed induclor) and 8 2213 F 1D bobhin
is available for $3.00 Including postage
and handiing. from Elna Ferris Lebs.
PO Box 395, woodsiock, NY 12494,
A complele kil of paris (No. SMP-1)

1o build 1he power suppiy as described
is available for $36.50. A boost kiy No,
SMP-2 includes highsr power dtive
lranaislora and isrger pol core for con-
varling 1he bsaic SMP-1 lor approxi-
melsly 3 amperss outputl; $13,50. Cali-
fornka residents edd 6'4°% aales tax.
Order lhese kils from Advanced Analog
Syslema PO Box 24, Los Allos, CA
94022, Phone: (408) 377-7148.

.'A'lv
A3 D1
Viy 1K == BYW20 Yout
s ] BH—9p—9—0
: bRT  Rg g LI
L Inn,uf
_ - RS o L
82K
%6
100K
AN 3 ]
[ p ) 20K
1 3
$R1 ==C3 5 1
2wk T o, ; LU -
= R
— 7 BU4OT $.3.6K
. =
8 9 1#%—05
R13 RIS-R18
R ooy 812 L ca —| L0322k 5582
1K Tam 20 I.ma 3| (FOUR 2252
o h R | Ex'rs‘mc] 1N PARALLEL)

TO PWM MOD. INPUT

REMOYE DN/OFF

FIG. 4—STEP-UP CONFIGURATION. Output vollage ¥ out is 24 volla and can be sdusled by changing
the value of RS. Output changes 1 voll far every 1000 ohms change in R5./
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These two proteclive fealures can be
investigaled by looking at the output duty
cycle with a scope while opening then
shorting the loop.

While the feedback loop looks at the
oulput and tries to compensate for
changes due to such things as load varia-
tion. a feedforward circuil looks at the
input line and modifies the duty cycle to
compensate for line vAfiations. Resistors
R7 and R8 sample the inpul voltage to
the feedforward circuit {pin 16.) When
the voltage on pin 16 exceeds an internal
relerence vollage (V,, typically 8.4 volis).
the charging current for the timing ca-
pacitor on pin 8 is incrcased. The highcr
the voltage the larger the charging cur-
rcnt and consequently the shorier the
duty cyecle. Conversely, il the voltage on
the feedforward pin decreases, the duly
cycle increases to compensate for the

change. ldeally. the NE5560 should be
operated with the feedforward in ils
active area. 1.¢. between V, and V.. so
that it has plenty of headroom 1o compen-
sate for variations in the line voltage, up
or down. The feedforward function im-
proves the line regulation of the switching
power supply by almost a factor of 15.

Another area where protection must be
provided against a fault is the switching
regulator output. Of primary concern is
the power switching elements. Excessive
currents, due to oulput shoris, shorted
windings in a choke or transformer etc.,
can quickly destroy the switching transis-
lor.

Two types of outpul problems can
develop. The first, excessive currcnt. was
discussed earlier and was resolved with
the aid of pin 1 1. The second is saturation
of the magnetics. cspecially critical in for-

R3
1'%
gy
Vin |
C—— i — =
CFUNK o
3.6K
¥ o
1 18
. R
R6
4 e
foLG o | NESSEO [
1wk L 003 A T
r g
10
]

EXT

MO0 INPUT
Fii. 5—STEP-DOwWN CONFIGURATION. Qutpul e a
tha shunt and ouipul can be increassd by 1 voli for

SYNE REMOTE ON/OFF

pproximataly 3.75 volls. Substitute & rasidlor for
sach 1000 chms of resistance Insaried.

o1
Vin BYw29 Vgyy
O 7 -
- /11
3.6K
DALY Y oy 1S 1
L
RE 3§ c2
gk | % Tanasasa o\ Iuous
‘ RE 15= ey
1'535 3 14 Ry e <
:ti :E?u! i 4 e 3] =
K 4l éu 5 NESSED |39
003
- - 1 4
Al2 e
Ak 10
, LD
[=—=% s
A4 RZ +| c1
c4
*:wux $“" T""F I.nns
T0 PWM EXT SYNC REMOTE ON/OFF
%00 INPUT

FIG. B—INVERTING CONFIGURATION. Quiput voli
clrcuit delivere —5 yolts.

age polarily ia oppouite that ol tha inpul. This
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ward-converter transformers. Pin 13 is
used 1o sample the voltage present in the
transformer. Again ils outpul is a com-
parator with a 0.6-volt 1hreshold which,
when activated, will compleiely inhibit
the output pulsc until the saturation
problem goes away and the voltage drops
below 0.6 volt,

Since switched-mode power supplics
operate at extremely high efficiencies
they can casily control very high power
syslems where low voltages are not neccs-
sarily available 1o powcr the NES560.
This potential problem is overcome due
Lo a unique ability of the NE5560 to
operate in either a voliage-fed (conven-
tional operation) or a curreni-fed mode.
When only high voltages (30 volis or
above) are available, the 1C can be cur-
rent-driven through a ligiling resistor. In
this mode internal Zen es will Limit
the drop across the NE5S560 Lo typically
23 volts at 10-mA and 30 volts al 30 mA.
A provision for the limiling resistor is
made by removing the link connecting
pin | to V_on Figs. 4, 5. and 6 and inseri-
ing a proper resistor with suflicient power
dissipation.

Voltage-fed and current-fed modes

The NES5560 operates with either a
forced vollage or forced current as the
primary powcr. In the current-fed mode
where V, is greater than 30 volls, a serics
resistor (or current source) is placed
between the power source supplying the
device and pin 1. [The current-fed (CF)
link is removed and replaced by the resis-
1or.] This resislor or current souTce must
be selected to provide a minimum of 10
mA and a maximum of 30 mA. An eXxtra
capacitor from pin | o ground may be
needed to filter noise.

When operatcd inp current-fed
mode. an internal shunf"regulator limits
the voltage on pin | to about 23 volts—
this voltage varies from one I1C to another
and ranges from 20 to 30 volts.

1n the voliage-fed mode supply voltage
V, must be greater than 9.5 volis (to
make the IC active) and less than 1 8 volts
to guard against exceeding the shunt reg-
ulator's 20-volt maximyf: With V¥, con-
nected to pin | through the CF link. In
this mode the IC draws about 8.5 mA.

Remember that any current drawn
from pin 2 (V) must ultimately come
from pin 1 and should be added to the 8.5
mA.

Construction

This switehing regulated power supply,
although designed primarily as a learning
ool to familiarize onesclf with the three
unique modes of operation, does have
practical applications as a supply. Both
the switching transistor Q1 (BU407) and
the switching diode D1 (BYW29) are
capable of swilching currcnts in excess of
5 amps at voltages greater than 100
volts.

The actual current capabilitics of the
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+ + FORWARD VS. FLYBACK
i Thera are 1wo basic typas of con-

m

CF R3 ~ o2 1 verters used in Switchad Mode Pow-
um!"r‘:g;.'““ o ] | s ._;_ «Q q‘?ﬂ i ar Supplies: the forward converfer
5 Rb i . PP A and the fiyback converter. In both
Moo * a1 ¢ i a7 SOl 205 (e o types of converters an Inductor Is

VOLTAGE® 4 n. * . SR i L oA
;[1 oa e A g0y :xse: &s an ednergy-slomghzelernent.
o ay iy e 0 = h the forward converter the Inductor
i e i mlzcj‘ 0'5 ey % 9 ,l *.ég’ -ur.,':l ::: SO TRuT is connected in series with the load.
SYNC. N e~ ——ae—s,_ alw :COMMUN - Thus energy IS pPassed lo the load
INPUT &k &ax  RID RN e ve and the coll during the “"ON" condi-
REMOTE tion of the outpul Iransisior. In the
ONJOFE® flyback converter the coll is connect-
ad in paraitel with the (cad. EnerQy is
I | stored In the ¢oll during the "ON"
pariad and Iranstérred to the load
2 during the "OFF" period. These are
D1 ™M Sometlimes Xnown as serwes of paral-
;EN:T_. R I_BW"' 29 {8u407) [2;::}328;‘? ; tet converters respectively. Each ap-
= T_n —— FLAT FRONT proach has hs advanlages and dis-
FRONT e N advantages In the forward convert-
: i er, lor axampla. the Switching tran-
sistor conducts current 1o the load
H il oniy during the **ON" condilion, and
I the paak value of ¥4 that the device
SIDE VIEW ) must withstand is only equal 10 the
S . input DC voitage. Also the Inductor
FRONT VIEWS can be smaller and the caPacttor has
F1G. 7—COMPONENT LOCATION DIAGRAM. Be sure 1hal both common leads (input end output) are a lower ripple current to deal with.
aoldered Io the top sida ol the ground plane. Nola Ihe pin-oute {or D1, Q1 and Q2. The board layoul Disadvantages Include difficulty in
makes it necassary (o transpose Iwo leads on 2. The hastsink sides ol Q1 snd D1 shauld be toward achieving isolation from the Inpul
tha canlar of tha PC board. and 1he full input DC being applied

| 1¢ the load In the event of 8 shorted
1-344 INCHES - = switching transistor.

The advantages ol the Myback
converter are the opposite of the
disadvantages of the forward Con-
verter. Inputfoutpul isolation is very
easy 1o achieve by adding a second-
ary 10 1the inductive eiement. Also it
8 not necessary To pritect the load
against excess vollage in the event
ol a shorted switching Iransistor.
Disadvantages complement the ad-
vantages of the forward convertef.
The peax value of V., Ihe switching
transistor must withstand is the sum
ol the inpul DC vollage and the oul-
put voltage (Vg = WV, max + V).
FiG. B—TOP SURFACE ot tha PC board & used as » ground-plana. Nols Thal only 1he circles and THUSALS SR IlnduClOl" and[digde
leitating ars sichad away. have | to” pazsMMvherapaak cuggpt
and withatand highef peak voltage.
e 134 INCHES ——— -t The inductor is larger and the capac-
ltor must pass higher ripple current.

And of courase the higher Switching
@ . voltages and currenls generate in-
‘\/0— Py - creased amounts of noise.

supply are limited by the pot core for LI

[

® and oscillzlor frequency sclected. The pot
core used for the inductor 1s a Ferrox-

® cube, type 2213-3C8. The core volume is

® 2 cmi?. The bobbin is wound with 14 turns
of No. 18 enameled wire (approximalely

® 3 feet) lcaving approximately 3 inches for
connection to the PC board. Depending

+ on the gauge of the wire used, the holes of

FIG. 9—FOIL PATTERN for Ihe under sida ol tha board. the PC board may have to be enlarged.
Nominal inductance of the pot core is
TABLE 1 .9 mH. Trade-offs may be made by
reducing this inductance. and increasing
Oscillator Freq No. of Turne Inductor Max Current the oscillator frequency to achieve higher
20 kHz 14 8 mH 300 mA output currents.
Table |1 shows how maximum current
M i L ¢ mA is affected by oscillator frequency and the
80 kHz 7 25 mH 700 mA inductance of L1. Another way to in-

continued on page 80
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Not Just
Another

DIGITAL
CLOCK

Digital electronic clocks are no longer a novelty, except when they are designed in an
unusual format. This electronic digital clock is unique in that hours and minutes are
flashed sequentially in a specific pattern on a single 7-segment display nearly five

JOHN D. WAROBIEW

DIGITAL CLOCKS ARE CERTAINLY PLENTI-
ful thanks to the many large-scale inte-
grated circuits currently being produced
by several major electronics manufactur-
ers. This clock uses one of the readily
available LSI clock IC’s. but what makes
it unique is the novel approach used 10
display the lime. Instcad of the four small
7-scgment displays that can be found on
most digital clocks, this clock has one 7-
segment display that is ncarly five inches
high. The time is flashed sequentially on
the single readout in a specific pattern,
The pattern is set so that the time is casily
interpreted but it also gives an intriguing
elfect. especially to those who haven't
been 1old that this strange device in really
a clock!

The bright readout is clearly visible,
even from across a large room. In addi-
tion, the completed clock is less than one
inch thick. This means the project can be
placed in a standard picture frame and
hung on a wall to make an attractive addi-
tion to anyhome or office.

Circuit descriplion

The basis of the circuit {Fig.1) is the
MM3518 clock 1C. This device contains
all the logic required to set and maintain a
4-digit representation of the time, with
the limebase derived from the 60-Hz AC
line frequency. It also provides 7-segment
outputs Lthat are multiplexed for cach dig-
it through a 3-line input code.

The supporting gircuitry sclects the
proper code in the correct sequence. The

inches high.

555 timer is wired in an astable mode and
used 10 provide a clocking signal 1o the
CD4060 counter (IC3). The 4060 is5 a
l4-stage ripple binary counter/divider
and oscillator that gives & repeating bina-
ry count of 0 to 15 on its Q5. Q6, Q7 and
Q8 outputs. The count is wsed to alter-
nately sclect cach of the eight outpul lines
of a CD4051 analog switch. Only four of

the eight lines are used. These are com-
bincd in a diode matrix to generate the
codes on the MMS5318 to fash properly
the sequence of digits and blanks in the
display. (S8ee Fig. | and Table 1.) The
blank intervals are developed during the
periods that the four unused output lines
of the CD4051 are sclected.

Since the clock 1C is normally intended

TABLE 1
4060 4051 MMS318 Time Digit
Count t_)ulpuis Line Selected Inputs XYZ Displayed
0 000 0 | 0% 000 Blank
1 000 1 | Inhibit 000 Blank
2 0010 1 000 Blank |
3 0011 Inhibit 000 Blank |
4 0100 2 "1 Tens Hours
5 010 1 Inhibit 000 Blank
6 0110 3 011 Unit Hours
B 0111 Inhibit 000 Blank
Bls 100 0 4 000 Blank
g 1001 Inhibit 000 Blank
[ 10 1010 5 101 Tens Minutes |
SO~ =10 1]] Inhibit 000 | pank ]
12 1100 6 100 | Unit Minutes
13 110 1 Inhibit 000 Blank
14 1110 7 000 Blank
15 111 Inhibit 000 | mnk

WwWww americanradiohistorv comm
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to drive four separate displays, 1he digit-

select lines are combined by the CD4082

AND gale so they all activate the single  F—
readoul. 1—

I iINCHES

&

4

Construction

The printed circuit board makes as-
sembly fast and straightforward. The foil
patiern is in Fig. 2 and component posi-
tions are shown in Fig. 3. Begin by tnstall-
ing and soldering the siX jumpers. Diodes
and resistors are done next, making sure
to observe diode polarities as indicated. A
low-profile 1C socket should be used for
the MM5318 clock IC. Sockets for the
other inteprated circults are optional.
Note that pin | of all 1C packages is ori-
ented in the same direction on the board.
Bend the lcads of the volitage regulator
and the TIP30 transistor so that they lie
flat against 1he board when soldered in
place.

The seven NPN transistors (Q2-Q8)
are in two groups; three on the left and
four on the right. Be surc to lollow the
lead orientation indicated for ¢ach group.
Capacitors C) and C2 are polarized and I —l‘
must both be installed in the proper
direction for the clock 1o work correctly.

Check the parts layout diagram carefully g 2_pRINTED-CIRCUIT FOIL PATTERN is easy to dupiicate Photographicslly or by other means.
when installing the 35 LED's. The flal  an stched and drilled board is evailabie 31 s modarats cast.
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FIG, 3—COMPONENT PLACEMENT LAYOUT, Be careful and check the polerity of eech diode and
LED batore inslalling il in the board, Use sxceptionsl cars when handling the COS/MOS IC's. Thay

ars easily damaged by stalic eleciricily.

? RED ACRYLIC FRONT PANEL

N/0 PUSHEUTTON
SWITCH

- /2" SPACER

& PHIRTED CIRCUIT BDARD

FIG. 4—DRILLING GUIDE lor the Iront pansl. The two holes near 1he lop are for mounting screws and
spacert. The ones sl lhe bottorn are lor lhe three pushbution switchas.

e o

238"

Jl.ﬁm |
e _;ﬁ\

9/32

St &\
— " ——-{ g

§-1/8"

i
34
53z
e ]
15/16"
5732
13447
{

S S -

10" -+

Fiti. 5—BIDE VIEW shows how the panal and PC boasrd go logether. Adjusl the awilCh heighls
Carelully helore soldaring the switch to the PC board

side indicates the proper orientalion and
corresponds to the flat spot on the base of
¢ach LED.

Install two '/-inch plastic standoffs in
the holes at the top cdge of the circuil

board. (The drilling guide is in Fig. 4.)
These are used to hold the aceylic front
parallel in front of the clock. The three
pushbutton switches are installed as
shown in Fig. 5. They must be soldered at

WwWww americanradiohistorv comm

PARTS LIST

Reasistors /e watt, 5% carbon unleas
otherwise noted

R1—1000 ohms

R2. R3—5.6 megohms

R4-R6—47,000 ohms

R7-—R41-—620 ohms

C1-=47G uF, 25 volls, elacirolytic

c2—0.22 uF. 35 voits, dipped tantalum

C3. 9.1 uF, 50 voits, ceramic disc

C4— .01 uF, 50 volis. ceramic disc

C5—.001 uF, 50 vols, caramic disc

D1-D5— 184003 rectifier diode

D6-D 13—IN814 swilching diode

1IC1—MM53 18 digital clock {National)

IC2—CD49051 8-line analog switch (RCA—
analog multipiexer/demultiplexer)

IC3—CD4060 14-stage ripple-carry binary
counter {(RCA)

IC4—CD4082 dual 4-Input AND gate
{RCA)

1C5—555 timer

IC6—LM340T-12 positive 12-voit
regulator (Mational}

Q1—TIP3G or TIP32 pnp transistor {Texas
Instrumaeants)

Q2-Q8—2M4401 or equal

LED1-LED35— jumbo red LED {XC555R
or equal)

51, 52. 83—push-bution switches.
normally open, PC mount

T1—plug-type transtormer: 12 VAC, 930
mA {Dormeyer model PS-7204)

Miscellaneous: 28-pin low-profile IC
socket, two Y-inch 10ng slandofts and
screws, B in, x 10 In, sheet of Y in. thick
red acrylic plastic.

Note: The fellowing kit and parts may be
ordered Irom Versalron Co., PD Box
23573, Pleasanl Hill, CA 94523, Phone
415-935-2419;

Ng. JD-28 PC board, drilled and
stched $13.00

8 X 1D inch metal Irame $4.95

Complele No. JD-28 clock kit
{includes all parts excepl matal
Irame) $49.95. Calilornia residents
add appropriale tax.

the proper height so they protrude
through the front panc| correctly,

Feed the transformer leads through the
hole on the lower edge of the circuit
board, starting from the foil side. Tie a
knot in the leads so they cannot gel pulled
back through the hole and then install
and solder the ends in the proper loca-
tions. This kecps 1he wires from becom-
ing detached if they are accidentally
pulled sharply.

Checkout

Before installing the 5318 clock IC and
acrylic front panel, recheck all compo-
nents against the location guide in Fig. 3.
Double check polarities and positioning
of the integrated circuits and LED's.
Turn the board over and carefully check
for any solder bridges. If all componcnis
appear Lo be installed properly, insert IC1
and plug in the transformer.

Operation

When the clock is plugged in and se&k 1o
continued on page 87
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MEEEVISION

New Receiver ([
Improves Soun

New design for interference-free television
sound combines early-TV split-sound and today’s
intercarrier sound techniques. The result;, no more sync buzz.

ROBERT F. SCOTT
TECHNICAL EDITOR

FROM THE EARLY DAYS OF COMMERCIAL
television untll around mid-1950, televi-
sion receivers used “‘split-sound” or
**parallel-sound” signal processing. That
is. the sound IF carrier was “split” off from
the composite IF video signal at the tuner
output {Fig. 1) or at some point in the
video IF amplifier chain. The sound and
video IF carrers then followed “parallel”
paths to the video and sound detectors.
The sound [F was usually between 21.25
and 21.6 MHz—we called it megacycles,
then —and the video IF carier was 4.5
MHz away in the 25 75-26.1-MHz range.

Usually, the nearer the sound takeoff
point was to the tuner output the more
elaborate was the sound IF system, When
the sound takeoff was at the output of the
first video IF amplifier, it was not uncom-
mon to find two or three sound IF ampli-
fiers and one or more FM limiters ahead
of the sound detector. In those days, the
ratio detector was just coming to the fore
and the ""better’” sets still used the Foster-
Seeley FM discriminator,

The split-sound TV receiving system
had a number of drawbacks. One of the
most annoying to the viewer was that a
slight drift in the local oscillator frequency
caused the sound to distort or drop out
completely. This was because the sound
IF bandwidth was 400 kHz and an oscil-
lator drift of onky 200 kHz was enough to
throw the carrier out of the passband The
higher the channel, the more noticeable
was the problern of drift The other draw-
back was cost. Split-carmer sets had sev-
eral more tubes and associated circuitry
than Intercarrer sets.

For example. when a typical split-sound
TV set was tuned to Channel 13 (video
carmier 211.25 MHz sound camer
21575 MHz) the local oscillator was
nuned to 236.75 MHz, This developed a
video IF at 25.50 MHz and sound IF car-

SOUND
IF AMFP
{2 STAGES!

VIDED IF
AMP
4 STAGES)

RATIO AF AUDID

! DETECTOR AMP QUTRUT
VIDEQ VIDEOD | vIDEO
DETECTOR AMP | cuteut

FIG. 1-BLOCK DIAGRAM of the IF circuit arrangement used In the Admiral 30A1 chassls, a popular

l
=9

1949 model. In K, the sound take-olf point was in the luner. In many other models of this vintage. the
sound take-off was al the output of the first video IF amplifier.

45 MH:
SOUND IF
AMP

RATIO AUDIO AUDID l
DETECT DR AMP 1 oureur

IF AMP VIOEQ e
L 1 (2 sTAGES) DETECTOR

chaasis produced in 1950

rier at 21.00 MHz If the oscillator drifted
to 236.95 or 236.55 MHz {only .084%)
sound was lost while picture quality was
still acceptable.

Intercarrier sound

The advantage of intercamier sound Is
that it does not depend on a precise local
oscillator frequency for reception of the
sound signal. A block diagram of a typical
intercamier sound set is shown In Fig. 2.
The intercarrier sound [F carrier frequency
is 4.5 MHz—the precise spacing between
the sound and video carmier frequencies
on all stations using NTSC TV standards.
The 4.5-MHz intercamrier beat developed

WwWwWw americanradiohistorv comm

FIG, 2—INTERCARRIER SOUND block disgram. This arrangement was used in the Admirat 20X1

at the output of the video detector is
modulated by the sarne signal that modu-
lated the TV sound transmitter. To pro-
duce the 4.5-MHz intercamier IF sound
carrier, the TV circuits were designed and
aligned so the sound carrier was about 20
dB befow the video camer. This was
done because, in the heterodyning pro-
cess, the resultant difference frequency
has the exact modulation as the weaker
of the two beating signals.

So, if in an intercarmer TV receiver the
oscillator drifts 200 kHz high or low. the
video and sound IF camiers will both be
shifted. But, the difference hetween them
will still be 45 MHz~the frequency of
the intercarmrier sound carmrier signal
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Sk PI‘;‘ iF AMPL o
T0A 2840 LIMITER AND Bt 00
f—kl FM DEMOD

4575 MH:

VIDED ARD
SYNE SIGNAL
PROCESSING

VIDED |F AMP

FiG. 3-BASIC QUASI-PARALLEL SQUND SYSTEM Is illustrated in this block diagram. The new sys-
ten has the advantages of split-sound and intercartier sound aystems while sliminating their dis-
advantages.

CONTRULLED
AMPLIFIER

't

VOLTAGE
STABILIZER

FIG 4-TEST AND APPLICATION CIRCUIT for the TDA 2540 IC developed for quasi-Parallel sound
designs used in TV receivers.
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An annoying drawback of the intercar-
rier sound systern is sync buzz or inter-
carrier buz that is often heard accom-
panying a predominantly white picture or
white lettering superimposed on a black
background. Although the sound is most
often identified as a rough 60-Hz buzz, itis
actually a combination of 60-Hz buzz and
15,750-Hz hiss developed by the hori-
zontal and vertical sync and blanking
pulses. The 15,750-Hz hiss is seldom
heard because of the limited response in
the audio systems of most TV sets.

Sync buzz is most pronounced when:
1} the TV set's FM detector s unbalanced,
2) ane or more IF stages are overloaded.
3) the station's video transmitter is over-
modulated and 5) quadrature distortion
develops in the video detector.

Quasi-parallel sound system

In a joint effort to produce interference-
free TV sound. the West German firms of
Grundig and Siemens have developed
what they call the Quasi-Parallel sound
systemn. Siemens developed the TDA
2840 for TV sets employing this new
technology. Tests have shown that the
new system has all the advantages of
both paralle!-sound and intercarrier-sound
systems while their drawbacks have been
eliminated.

In the quasi-parallel systemn. the sound
and video carriers are tapped off at the
tuner output where their amplitudes are
equal (See block diagram In Fig. 3 and
functional diagram of the TDA 2840 in
Fig. 4. The camier and beat frequencies
have been changed from the European
to NTSC standard.) The extracted sound
and video [F carriers are then fed into the
TDA 2840 quasi-parallel sound IC. This
IC contains a 3-stage controlted IF ampli-
fier with peak-value regulation and a co-
incidence detector. The picture and sound
IF carriers are mixed, as in the intercarrier
sound system, and the resulting 4.5-MHz
sound [F camier I obtained. thus eliminat-
ing the dependency on a precise local os-
cillator frequency as required in the paral-
lel-sound systern.

The two [F carriers are processed in the
TDA 2840 in such a manner that the
42 25-MHz sound [F camier is “effectively”
boosted by 20 dB as compared to the
level in a conventional intercarrier sound
circuit. Thus. the resulting 4.5-MHz de-
tector output is 20 dB higher than any
possible quadrature distortion. Now, the
quadrature distortion can no longer ap-
pear in the output because it s effectively
rejected by the 4.5-MHz limiter.

If we rehash the performance and
characteristics of the quasi-parallel sound
system. we can readily understand the
designers’ claims that with the quasi-

continued on page 82
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HIZEIRSTIERE®©

Understanding
TURNTABLE

essential to top performance.

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR

LAST MONTH 1 DISCUSSED SOME OF THE  rumble mcasurement in 1964. In the
design considerations involved in insuring ~ NAB measurement system. only those
optimum performance of the pickup  (requencies between 10 Hz and 250 Hz
armfcariridge combination. That discus-  are included at their full amplitude when
sion was based upon information supplicd making the measurement. Below 10 |z, 2
by Thorens. the Swiss turntable manufac-  filter rolls off response of the measure-
turer. Now. | would like 10 examine some  ment system at a rate of 6 dB-per-ociave,
of the design elemenis involved in the  while the 3-dB-cutofl at the high end of
wurntable drive and suspension sysiems of  the range is at 500 Hz with a slope of 12
a record player, again based upon infor-  dB-per-oclave above the range. The
mation that 1 obtained during my recent  weighting curve, as it is called, is shown
visit 1o the Thorens engincering and pro- in Fig. 1. An associated test record, hav-
duction facilities. ing a reference level of 1.4 cm-per-sec
In evaluating wrniable performance,  peak recorded velocity in lateral modula-
most audiophiles look to three published tion a1 100 Hz zlso contains a “silent
specifications: rumble, wow-and-flutier,  groove” following the reference signal.
and speed accuracy. Indeed, under ideal The rumble. or signal-lo-noise ratio. is
laberatory conditions. these are the only expressed as the difference between the
three specifications that would ordinarily reading obtained on a standard VU meter
have o be considered. But most of us do when the modulated groove is playing and
not play records under ideal laboratory the reading observed during playing of
conditions and, whal’s worse, the records the silent groove.
we play are anything but perfect. espe- Two additional rumble measurcment
cially in recent years. Certainly, suscepti-

bility to acoustic feedback is a fourth €

quality of any turntable system that the 5

prospeciive purchaser should consider. .‘3":-’

We will examine the importance of a =]

turniable’s suspension system presently, 5

but for the moment. let’s discuss turnta- '

bie rumble. =

It is not uncommon to run across 1wo 2 Ht 10 100 1EH2 2

turntables, one that boasts of a rumble FREOVENCY kHz
& | figure in excess of 70 dB, while another FIG. 1—THE NAB WEIGHTING CURVE used
o elaims a much more modest 50 dB or with & lesl record 1o measurs turniabie rum-
S | even less. Listening to records on both P
£ | turntables may show that the turntable standards were developed by DIN (ihe
© | having the lesser rumble figure may actu- German Standards organization). Their
@ | ally produce less naise than the one hav- standard. DIN 45-539 uscs two different
Q | ing the higher figure. weighting networks. as illustrated in Fig.
3 The Nationa! Association of Broad- 2. Curve "A". (the unwcighted DIN
& | casters (NAB) formulated 2 method of  rumble wcighting curve) is practically
66
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SPECIFICATIONS

Part 2—A record player is far from the simple mechanical device it appears to be. If it is
not properly designed, you won’t get the best from your hi-fi system. A good turntable is

equivalent 10 the NAB curve. Curve "B”
however, used for making a weighted, or
DIN "B" measuremcnt. atlempts to de-
liver lest results or numbers thal corre-
spond as nearly as possible to the subjec-
tive impression of rumble. Because hu-
man hearing is less sensitive 1o low fre-
quencies than 10 mid-frequencies. the fil-
ter attenuates the low frequencies at g
rate of 12 dB-per-ociave on cach side of a
center frequency, 315 Hz.

The DIN test record. 45-544 used in

+10
bl TTTH] T T 77117 T TTTTEN
$ i ! l'}i% i 'Jl..m} | 1.‘!54:'
- 1 TYrrr T
2 ol f L AN
= 1 Hu _'ITT”I]A T
< L
> {l iV
5 oI T
& a0l | uul A
2 Ht 10 100 1kH: ¢
FREQUENCY kH:

FIG. 2—Tw( RUMBLE WEIGHTING CURVES
developed by DIM. the German siandards orga-
nization,

making DIN rumble measurements con-
tains a 315-Hz reference signal recorded
at a velocity of 5.42 em-per-sec (single
channcl) in addition to the required “'si-
lent groove.™

In 1966. CBS Laboratories (now
known as CBS Technology Center) de-
veloped a new weighting curve (or mea-
surement of rumble. High-frequency rol-
loff used in this weighting curve is almost
identical 10 that used in the DIN stan-
dard: but a1 low frequencies, a dropofl of
only & dB-per-octave is used. The test
record developed for this mecasurement
system, known as RRLL (Relative Rum-
ble Loudness Level) has a 100-iz refer-
ence tone recorded at 5 em-per-sec later-
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FIG. 3—FOUR POPUL AR RUMBLE WEIGHTING
CURYES. Taxl #Xplains thair uses snd why lhay
dittere.

ally and readings arc made on an RMS
responding meter. This new reference
frequency at reference level resulis in a
fundmental difference of readings (com-
pared with the 315-1z reference level
used in DIN) of 7 dB, even before you
take into account the difference in the
weightling curves.

Finally, there is the ARLL (Awdible
Rclative Loudness Lcvel) used by some
laboratories and publications. This one
starts oul using the basic NAB proce-
dure, but adds a filter thal corrcsponds to
the standard "A” weighting network used
in sound-level meters and in making IHF
signal-1o-noise measurements for amplih-
ers, tuners, etc. The four most popular
weightling curves have been superimposed
in Fig. 3 to give readers some idea how
widely rumble measurement may vary,
from system to sysiem. both because of
differences in reference levels against
which the residual noise is measured and
because of the differences in the weighing
curves themseives. Clearly, there is no
way to meaningfully compare an NAB
rumble figure with a DIN "B" specifica-

o

2 |
le—60 ma—{

FiG. 4—MEW HUMBLE TEST ADAPTOR. by
Thorens, consinls of 8 spindle and & awiveled
platlorm lo support the Pickup certridge of the
turpishle syslem under test.

tion, or a DIN “A" result against an
RRLL result. The important point here is
that when you compare rumble figures of
competing products you make sure that
both figures were armived at using the
same test procedurc. The IHF (institute
of High Fidelity) is now trying to arrive
at a standard to be used by the high-fidel-
ily industry, but until that standard is
adopied and used, it’s up Lo the consumer
to beware of specsmanship. Needless to
say, most turniable manufacturers in re-
cent years tend lo favor the DIN “B”
method simply because it yields higher
dB numbers. Unforiunately, infrnsonic
rumble components, though inaudible as
such (and thercfore not included in the
DIN “B" method) can have a serious

effect on sound reproduction. This is
especially true with the new DC amplih-
ers that amplify signals down to 0 Hz".
Severe rumble components in the 6-Hz o
12-Hiz region, as we pointed oul last
month, can aggravale pickup-arm reso-
nance problems. Also, large wooler cone
excrusions al subsonic [requencies,
though in themselves inaudible, can push
the speaker cone out of its lincar operat-
ing region, thereby introducing 1M dis-
tortion at audible frequencies.

New Rumble Measurement
Instrument

Rumble mcasurements arc f{urther
complicated by the fact that rumble is
also contained in 1he test records them-
sclves, besides being generated by turnta-
ble drive mechanisms. Engineers al Thor-
ens discovered that the average rumble of
mnny of 1he rumble test records popular-
ly used was approaimately the same as
that of many high quality turmable sys-
tems. The record may therefore contrib-
ute as much 1o the rumble measurement
as the turnlable itself. For this reason,
Thorens developed a new device (Fig. 4)
1o replace the Lest record for rumble mea-
surements. Figure 5 shows the Thorens
Rumble Test Adaplor being used to
cheek a Thorens TD-126 Mk 111 wurnta-

LA

FIG. S—ILLUSTRATION shows Ihe Thoranme
rumble lesl adaptaor in aclual uas. A 3pecial lesl
record is used.

ble. The device consists essentially of twa
elements: a spindle and a swiveled frame,
upon which the stylus of the pickup car-
tridge is placed. The spindle. which is rig-
idly connected 1o the turninble shaft. is
carefully polished and plated, first with
copper and then with nickel. The bearing
contact is equipped with high-polymer
parts. The two elements of the Rumble
Test Adaptor are rigidly connected, al-
lowing any vibration or noise 1o be trans-
mitted 1o the pickup cartridge for subse-
quent measurement. The test record seen
in Fig. 5 is now used only 10 establish a
reference level against which 10 measure
the rumble value. The construction of the
bearing of this device enables vibrations
in bath vertical and lateral dircctions of
cach stereo channel 1o be detected.
Whether rumble is measured this way
or with a test record, a greal deal of infor-
mation can be gained with the aid of a
spectrum analyzer, singe it is imporiant
to know the content {frequencies) of the
rumble as well is its overall single-num-
ber value. Using the Rumble Tesi

WWWW americanradiohistory comm

Adaptor just described, we tried to ana-
lyze the rumble content of a typical high-
quality turntable that uses a synchronous
1800-RPM moter and bell drive. Even
using a low-noise, huni-free (we thought)
setup in the lesls we were plagued by
hum and some noise pickup which threat-
ened to mask the results. To diferentiate
between electrically generated hum and
noisc and low-frequency rumble content,
we therefore made two plots on the ana-
lyzer. The first, shown in Fig. 6-a is a
lincar sweep from 0 Hz 10 200 Mz (20 11z
per lincar horizontal division on the seope
facc) taken with the arm at resi, but with
the wurntable rotnting {motor on). The
peak al the extreme left of the display is
the “zero beal™ of the analyzer and may
be ignored. Approximately three divi-
sions (o the right is the expected peak at
60 Hz (linc frequency) and 1o the right we
see a seeond major peak at 180 Hz (third
harmonic of the line frequency). A much

k

FIG. 83— SPECTRUM ANALYZER RECORDS. Tha
trace at & was mada with pickup arm al resl
whils turntable was retsfing. Trace at b was
made with pickup resting on platform ol tha
feat adaptor.

lower amplitude peak is also deteclable
at 120 Hz (sccond harmonic of 60 Hz).
Compare these results with those ob-
tained when the siylus was positioned on
the frame of the Thorens Rumble Test
Adaptor while the turntable revolved, as
shown in Fig. 6-b. The first thing we
nolice is a brand new peak at 30 Hz which
is actually taller than the **hum™ peak at
60. Il you divide the rotation of Lhe motor
(1800 RPM) by 60 seconds, sure cnough
you come up with 30 Hz, In other words.
a severe rumble component is being con-
tribuled by the motor on a once-per-revo-
lution basis. Even more inleresting are
additional spikes observed at the extreme
lef1 of the display, in the region below 20
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TABLEY
Turnlable Test Record Aumble Adaptor
Average direct-drive model —46 dB - 60 dB
High-quality direct drive with quariz
spead control — 48 4B ~51 48
Thorens TD 126 Mk Iit =50 dB —-72 dB

Hz. These spikes, oo, are greater in
amptitude than the electrically generated
hum noise obscrved carlier and one or
more of them may well he in the exact
frequency region of pickup-arm/car-
tridge resonance. Clearly, a single meter
measurement of rumble, by whalever
standard, could not disclose this much
information abou( the nature of the noise
itsell.

Thorens maintains that their new
Rumble Test Adaplor can provide help in
explaining the audible differences be-
tween vartous turntables which, using Lest
records to establish rumble figures, come
up with rumble figures which at first
glance are not significantly different. As
proof of this, they offer a summary of
measurements made the old™ (rest re-
cord) way and using their Rumblc Test’
Adaptor. The summary is shown in Table
I and note that, in all cases, the more
scvere DIN “A™ (unweighted) measure-
ments were used,

Improving Turntable Suspenslons
The fourth factor which determines
the quality and performance of a turnia-
ble system is its suspension system. Un-
foriunately, few manufacturers of turn-
lables are able to say much about their

efforts in this direction. largely because
the quality of & suSpension system does
not lend itsclf Lo a measurement. Acous-
tic feedback, whether it be a continuously
howling sound when volume is turned up
too loud, or partial feedback which falls
short of that extreme bul nevertheless
causes colorzlion of reproduced sound, is
a problem known to all-too-many audio
bufls. Acoustic feedback may be air-
borne (sound waves from the speaker
vibrate against the turntable’s structure
and are picked up by the stylus riding in a
record groove) or il may resull from
vibration carried through the floor, the
surface upon which the turniable is
mounted. €l¢.

The classical floating suspension sys-
tem. shown in Fig. 7, does offer a number
of advaniages such as high insensitivily to
solid-borne vibratlons above 20 Hz and
great immunily o mechanical and acous-
tic feedback. However, there are also dis-
advantages. It is sensitive to ultra-low [re-
quncy disturbances, such as those irans-
mitted Lo the turntable from the move-
ment of people on A wood floor or from
external jolts. Siudies have shown that
when this conventional suspension system
is used. choosing a low resonant frequen-
cy for the system is not sufficient for
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achieving optimum behavior. Difficulties
arise when so-called “mode conversion™
effects take place. For example, a simple
horizontal excitation may produce an in-
tricale combination of translational and
rotational displacements. Figurc 8 illus-
trates such an effect in a conventional
SUSpension system.

According to Thorens, their newly de-
veloped Orrho-Inertial suspension system
eliminates many of these problems. The
suspension system is illustrated in simpli-
fied form in Fig. 9. The c¢hassis of the
turntable is supported by ball-segment
bearings and by separate spring clements
for horizontal and vertical displacments.
The bearing faces on the chassis are in the
same plane &s the center of gravity and
cach ball segment bearing is supported at
its midpoint by a spring possessing free-
dom only in the vertical dircction. A
detailed cross-sectional view is shown in
Fig. 10.

If this system is sel into motion by a
horizontal excitation, the chassis rolls
over the ball segments. Since the center
of gravity and the bearing faces lie in the
same plane, no rolational motion occurs.
Furthermore, since the height of the
chassis does not change when it rolls over
the ball segments, the vertical springs
retain their fixed length and vertical dis-
placment does not take place. The ball-
segment bearings arc fabricated of rubber
and afford 1solation and damping of dis-
turbance frequencies within the audio
range. This reduces the turntable’s sensi-
tivity to acoustic feedback as well.

It has been repeated in print many
times that all a twrnlable has to do is
rotale at a constant speed and so so quict-
ly. As you can see from this and last
month’s discussion of pickup arm design.
that is more easily said than done.- R-E
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WHEN MONEY IS NO OBJECT IT IS FAIRLY EASY
to find ® stereo cassette deck that can deliver
recorded resuhis Lhat are almost indistinguish-
able from the original program source. But
what happens if you are on 8 limited budget
and want 10 purchase 8 low-cost cassetie deck
that pravides good basic performance for un-
der $2007 Technics {Panasonlc Company. 1
Panasonic Way, Secaucus, NJ 07094) appears
to have provided the answer with the low-cost
modet RS-AMT sicreo cassetic deck

This front<cading unit, shown in Fig. 1, is
one of the lowest.priced decks we have tested
that include Dolby circuitry. The gold-colored
aluminum front pancl contains 8 FOWER on/off
pushbution swilch and a stereo headphone jack
on the left. A swing-down casseit¢ compart-
ment door permits the easy inscriion and ori-
entation of tape cassciles. Jusl below the cas-
selle door are seven mechanically operated
prano-key-type (rapsport conirals, including
pause, record, play. rewind, fast forward. stop
and ¢ject. The PLAY and SToP pushbuttons are
somewhal larger than (he other controls, for
quick visval identification. and in order to acti-
vate the recard mode, both the RECORD and
pLAY pushbuttons must be depressed simulta-
neously.

A three-digit tape counter 11 located at cen-
ter-panel logether with e reset pushbution, and
just below the counter are three loggle swiich-
es. The Arst switch turps the Dolby circuiry
on or off. The middle switch selects line or
microphone inpuls, while the third switch with
1hree posilions sclecis proper €qualization and
bias levels for normal {ferrie-oxide), fervi-
chrome and chromium-dioxide or high-bias
ferric-cobalt tapes.

Record-level controls for each channel are
concenirically mounted below g pair of record-
level meters that are calibrated from —20 dB
to +3 dB. Dolby level is indicated a3 +3 dB
on the scales. and since this level Is standard-
ized at 200 n'Wb-per-meter, this places Tech-
nics' arbitrary “0-dB record level” a1 spproxie
mately 142 nWhb-per-meter,

Between the record-level meters is an LED

indicator light that glows red when the tape
deck Ts in the record mode, while at the lower
right of the pancl are a pair of microphone
input jacks. The rear pane) contains & pair of
tine input and linc output jacks.

The model RS-A7 uses 12 transistors in
addition 10 the four IC". A single tape head is
used for record and playback. and s double-gap
ferrite head is provided for tape erasure.

Lab measurements

For our laboratory measurements, we used
Maxcll UD-XL| tape as our ferric-oxide lape
sample. Sony Duad tape for FeCr tape and
TDK-type SA tape for measurements using
the CrQ;, tape setting. Results of these lab
measurements arc shown in Table 1.

Frequency response when Maxell tape was
used 13 shown in Fig. 2 for s tecord-playback
levch of = 20 dB relative o 1the arbitrary 0-dB
point on the level meters While the manufac-
turer deserves 8 mild rebuke for not publishing
tolerance figures ( £dB’s) in their lrequéency-
response specifications, we found that the fre-
quéncy response between the —3-dB rolloff
poinls, was nearly as good as the Technics
claims that omit tolerance valucs.

Both the ferri-chrome wpe sample and the
cobatt-Terne high-bias tape sample performed
a bit better in record/play response, with the
3-dB roilofl point occurring at 14 kHz for cach
tape sample. as shown in Figs. 3 and 4.

Using our standard test ape TDK No. AC-
337. which contains spot frequency signals
from 40 |4z 10 12.5 kiHz, we measured play-
back-only response. The results are shown in
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MANUFACTURER'S PUBLISHED SPECIFICATIONS:

Frequency Response: standard tape, 30 Hz to 14 kHz: CrQy/FeCr tape, 30 Hz to 15
kHZ. Wow snd Nutter: 0.08% WRMS. Signal-to-Noise Retlo: with Cr0, tape or equal,
56 dB {below maximum record level} whhout Dolby; 66 dB (above 5 kH2) with Dolby.
Fast Forward or Rewind Thne {C-50 Cessetle): 86 seconds Biss Frequency: 80 kHz.
Inpul Sensitivity: line, 60 m¥,; microphone, 0,25 mV. Microphone Impedence: 400 to
10,000 ochms. Output Level: 0.42 voit. Headphone Qutpul Level: 65 mY (8-chm Imped-
ance). Power Requirements: 120 volts, 50 to 80 Hz, 19 watls, Olmensions: 18 W X
5% H X 5% Inches D. Weighl: 10 |bs, Suggested Retait Price: $175.
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Gassette Deck

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR
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TECHNICS RS-M7
CASSETTE DECK

VERY GOOD

Coprrighl ® uprrutacs Mutcations Ine., 1975

Fig. 5 and were flat within z§ dB over the
40-Hz to 12.5-kHz range.

While the maximum recording level for 3%
1otal harmonic disiortion seems to be incredi-
bly high {411 dB for standard tape, +8 4B
for cobali-ferric Wpe). you must remember
that these levels are referenced 1o 0 dB on the
tape deck’s own meters and 1he recording level
that Technics chose for the 0-8B mark is lower
than on many other tape decks. Even if you
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subtract 3 dB from the measurements and
assume 8 Mandard 0-dB level of 200 nWhb-per-
meter, the 1ape deck’s headroom is very good,
al least when used with these high-quality
tapes.
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We subjected the RS-4/7 10 a two-tone IM
distortion test, using a pair of 9-kHz and 10-
kHz tones oL & 0-dB peak recording level, For
comparison Fig. 6 shows the components of
the signal source. The spectirum analyzer was
swept linearly rather than fogarithmseally, snd
the sweep is 2 kblz-per-horizontal division.
The 9-kHz and 10-kHz toncs arc centered in
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the display. Disrepard the smail peaks on the
right.

Figure 7 shows the playback signals record-
ed on the tape sample at 0-dB record levels.
Not# Lthat in sddition to the noisc floor, two or
marc distinct |M signals are now visible—one
atl & k2 the other at 1] kHz. These signals
are respectively 31 dBand 33dB below the test
tones. To calculate the two-tone IM distortion
under these conditions, 3 dB must be added 10
the level of aither test tone to establish an
equivalent peak level of the reference signal so
that the 1wo distortion values are. in cffect, 34
dB and 36 dB below the relcrence level. Sum-
ming these two distortion values results in a
nct distortion level that is 32.24 dB below the
reference level, corresponding 10 an 1M distor-
tion level of 2 44%.

Summary

Qur overall product cvaluation is shown in
Table 2. togeiher with summary commenis.
The model RS-A7 casselic deck performed
extremely well for its low price. Qur R E.A L.
sound MMling of very good muat be considered
in the light of that price, and it reflects the fact
that as recently as two years ago cassctie decks
atl this quality Jevel might easily have cost
berween $250 and $300. R-E

TABLE 1
Manutaciurer. Technics by Panasonic Modei: R5-MT
RADIO-ELECTRONICS PRODUCT TEST REPORT
CASSETTE TAPE DECK MEASUREMENTS
A-E R-E
FREQUENCY RESPONSE MEASUREMENTS Moasurements Evalualion
Frequency response. slandard tape (Hz-kHZ 1 dB) 30-13. 3
Frequenicy response, CrOy 1apo {H2-kHz +dB} 40-14, 3 Vary good
Frequency response. other (see text) (Hz-kHz £ dB) 35.14, 2 Good
See Fige. 2,3, 4
DISTORTION MEASUREMENTS {RECORD/PLAY) Sid/High Bras
Harmonc distoction at —~3 VU (1 kHz) {%) 1.0/1.0 Excallent
Harmonic distortion &t 0 VU {1 kHz) (%) 1.071.0 Excallent
Harmonic distortion a1 +3 VU (1 kHz) (%) 1.0/1.1 Excallenl
Leved Tor 3% THD {dB) +11/+8 Excallent
SIGNAL-TO-NOISE AATHY MEASUREMENTS
Standarc tape. " Dolby™ off (dB} 5% Vary good
Standard tape. "Dolby™ on (dB) 68 Yary good
Hi-bias taps, Dolby oM {dB) 61 Vat¥ good
Hi-bias tape. Dolby on {dB) 6% Yary good
MECHANIC AL PERFORMANCE MEASURE MENTS
Wow and fiutier (%, WHRMS) 0.04 Excellan!
Fast wind and rewind lime_ C-60 tape (seconds) 90 Flr
COMPONENT MATCHING CHARACTERISTICS
Microphone inpul sensitivity (mV) 0.25
Line Inpul sensithity {(mV] 50
Line oulput level {(mV) 350
Phone output level (mV) 54 {8 Ohms)
Bias Irquency (kHz) 80
TRANSPORT MECHAMNISM EVALUATION
Actlen of 1ransport conlrols Gogd
Absence of mechanical noise Vary good
Tape hand scocessibility Vary good
Construction end internal layout Good
Evamation ol axira features. il any Good
COHTROL EVALUATION
Level indicatof(s} Good
Leved control action Good
Adequacy ol controls Good
Evaluation ol ealra conlirols Good
OVERALL TAPE DECK PERFORMANCE RATING Yary good
TABLE 2
RADIO-ELECTRONICS PRODUCT TEST REPORT
Manutacturer- Technice by Panssonic Mogel: AS-MT

OVERALL PRODUCT ANALYSIS

Retan price 5175
Price calagory LOW
Price/pectormance ratio Excallent
Stykng and sppearance Yory good
Sound Qualty Very good
Mechanwcal Parformance Good

Commenls: In evalualing & stersd cassette deck $uch 85 the Technics model AS-A47 one must,

above sll, heap ih mind (s low price. Just & year of two ago, 8 cassells deck with &
suggestad ratail price of $175 oquipped with Dolby nolse reduction and the more-
than-adequale jevel of performance cbtuned from ths unil would have been consid-
arad & rear maracke. Of courss. this unit lacks 1ome of 1he sophislicated 1aatures found
on covlier decks. A 1he tealures it does have make you Quickly realize Ihai all the
basiCs e there. For 8 mechancally 0D dled I7 8NEDOMT Sy $tem. the MeChanm oper-
ates sMOOthly and qQuietty. 11 has 1he impOrtant aulo-sLof leaturs when end of 1are e
reached. 30 thal idler wheel-t0-CaPstan Pressuia b releasad when you are not there to
furn off the maching. While thera sra N0 user-scceesibie adpustments tor Dolby cali-
bration. Our test unit hay been almos! perfecty laciory-adimsied for proper DoIby
noise-recuction Irecking, and the notse-reduction capabiity of 1he buil-in Dolby cir-
cuitry was hully as great as it e OR much more saDeNsive tape decks

Recordinis who Consider overali frequency response (o be the major specificalion
may find Lhis unit's response g bit dEDPOIN NG Bl thosa wha are Molte knowkedge-
able will reaiize 1hal In this budgel design. Technics has managed an intelligent trade.
off and balance botween requeancy e1ponse. distoriion and Sagnal-10-rodse ralios thal
resuUE I as good Bourting & Tape deck as coukd possibly be acherved #l Uks price
level Ther, 100, when you COnsider thal ROl many years ago & wow-and-flutier figure
o 0.1% WRMS was considerad 10 be Quite goOd #ven In expensive 1ape Jecks.
Technics’ scnwvemen of 0 04% in thes deck s ali The mone remars abie

In sum, the Mmoded RS-MT st eo cassaits J6ck Offers very Good basc tape record-
Ing facilities, and with the money you would save by purChasing N, you can atord Lo
use the best cassette lapes avanable.
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Here's an automatic brightness limiter circuit problem with a

Strange twist.

THE IDEA FOR THIS MONTH'S CLINIC CAME
from a Magnavox T995-01 chassis that
involved a good but incomplete diagnosis,
and a lot of work: and the story has a pure
Alfred Hitchcock ending.

After replacing a bad high-voliage
tripler, everything was fine. The high-
voltage was normal, etc. Only one prob-
lem: no raster. Off we wenl. Alter some
tests, we wound up in the Low Level Vid-
¢0 module (LLV), which contains the
video amplifiers and the automatic
brightness limiter stage. Figure | shows a
simplificd schematic of this module.

Note that the automatic brightness
limiter transistor is shown with +1.4
volts on the collector. It measured about
+ 10 volts. This transistor controls the
maximum brightness automalically by
sensing the beam currenl. As the beam
currenl incrcases, the automatic bright-
ness limiler transistor {(Q6) goes farther
into conduction. Transistor Q6 affects the
bias on the video amplifier transistor, Q4.
From the vollages, it was apparent that
the video amplifier and video driver were
cut off. The collector voltage on Q5 was

LOW LEVEL
VIDED MOOULE

JACK DARR, SERVICE EDITOR

zero. {Here's an oddity: on the RGB
module we did rcad some video signal.
Only about 25 volts P-P, instead of the
normal 100 voits plus. Evidently, this was
simply lcaking through the cutoff transis-
tor, by capacitance.)

Transistar Q6 secmed to be leaky. By
replacing this, we got a raster and a good
picture. (Now comes the kicker!) Hlowev.
er, while the brightness control did work.
putting the raster out at one end, at the
other end the rasler was far too bright.
The video was burned out. The video
amplifier and video driver has apparently
been cut off, but now we had no automat-
ic’ brightness limiter action at all. Re-
checking, we found that someone had for-
golten 1o solder the collector of the tran-
sistor Q6; it was open. Fixing this. we
found that we were back right where we
started! The collector of Q6 measured
+ 10 volts and the video was cut off. Back
to the drawing board.

The automatic brightness limiter cir-
cuit isn’t complex, but it is interesting. In
normal operation, transistor Q6 is cut off.
At a “typical” bcam current, it does noth-
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ing. Its base is clamped at +23.5 volts by
a 1K resistor to the emitier and the +24
volt line. A connection from the basc goes
outside the module to dropping resistor
R18. See Fig. 1. This is in the return
circuil for the high voltage winding of the
flyback transformer so 1hal the beam cur-
rent flows through it, to ground. This
voltage is mixed with the fixed bias. (Ac-
cording to Ohm's Law, al the maximum
beam current of 1500 microamps. this
should develop about —49.5 volis. A
median beam current of say 750 gA
should develop about +25 volts.)

Al maximum drop. Lhis vollage hucks
the +23.5 volts, and il it goes lar engugh
negative, it develops a net negative bias
on the base of Q6. Since this is a PNP
transistor, it turns on, and it in turn cuts
ofT the video amplifier. As we laid out this
c¢ircuil in a simplified form, we found an
oddity. Resistor R18, the dropping resis-
tar, is actually in two different circuits at
the same time. One is in the +23-volt
clamp circuil and the other is in the high
vollage beam current return, So. it's a
kind of "one-resistor matrix™ that devel-
ops not one but two voltage drops at the
same time, Rather, this is the sum of Lthe
two. If i's to work, this must be just
enough to cut off the transistor Q6 with
average beam current.

So here we were; obviously it was not
doing it. We had a good transistor in the
brightness limiter stage, and all other
resistors checked out. What was lefi?
Might be a change in value of R18 under
load. Capacitor C10 was checked and
found good. In desperation, we removed
R18 and tacked in a 50K pot. By varying
this, we did find a setting where things
worked. This value turned out to be
almost cxactly 350 K. Checking the
resistor stock dug up one with exactly this
value. It worked, However, something
kept tapping me on the shoulder! | had a
queasy feeling that we had not fixed it,
but simply “jury-rigged il."” | was right.

Checking back to the Magnavox Ser-
vice News, | read the circuit description.
Going farther, | rcad the whole thing. On
the next page, there was a note on bright-
ness problems due (0 ABL overconduc-
tion! Woops! Just what we had. The note
said: “be sure to check RS, 820K, 49W,
which is in the ground-return circuit of
the high voltage tripler™. This is on the
High Voltagc/Scan Sweep module, on
the far side of the mother board. Check-
ing R5, it scemed to be OK, So, we

continued on page 78
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EQUIPMENT AND TRAINING
NO OTHER SGHOOL GAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice—-discover afl the
only home study school that enables you to advantages of home study with NTS!
train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.
shooting and testing your microcomputer and,
best of all, we'll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

We
believe
that training
on production-
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant.That's why you'll find such gear in all 14
of NTS's electronics programs.

For instance, to learn Color TV Servicing,
you’ll build and keep the 25-inch (diagonal}
NTS/HEATH digital color TV.

In Audio Electronics, you’ll be able to
assemble your own NTS/HEATH digital stereo
receiver with 70 watts per channel.

But no matter which program you choose,
NTS’s Project Method of instruction helps you
quickly acquire practical know-how.

RADIO-ELECTRONICS
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1. The NTS/Rockwell AIM 65
) Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM. expandable. 2. The NTS/KIM-1
Microcomputer A Single board unit with 6 digit
LED dispiay and on-board 24 key hexadecimal
calculator-tyDe keyboard. A 6502 based
microcomputer with 1K RAM, expandable.
3. The NTS/HEATH H-89 Microcomputer
features floppy disk storage. “smart”
video terminal. two Z80 micro-
processors. 16K RAM memory. expand-
able to 48K. 4. The NTS/HEATH GR-
2001 Digital Cotor TV (25" diagonal)
features specialized AGC-SYNC muting,
filtered color and new solid-state high
voltage tripler rectifier.

—m——

Smutated TV Receobon 4

NATIONALGEDSCHOOLS  midsss

TECHNICAL-TRADE TRAINING SINCE 1905 ] il
Reuden! pnd Home STudy Schools. . x '&
4000 Soumh Fiquroa St LDE Angeles. Cabi 50037 - e

i
NO OBLIGATION. NO SALESMAN WILL CALL. ;
APPROVED FOR VETERAN TRAINING.  wes@\

L
NATIONAL TECHNICAL SCHOOLS | -
4000 South Figueros Sires . Depr, 206-020 =
Los Angeles Cabtornas 90037

Please rush FREE color catalog on course checked below
MicroComputersidicroProcessors [ | audlo Electronics

k

]
=

Communications Elecironics Auto Mechanics
Digital Electronics Alr Conditioning
,Color TV Servicing Home Appilances
Name . Age
Address .
Apt. City
State Zip -

] Check it interested i G.). information.
| Check if interested ONLY In classroom traning i Los Angales.

L L L L L L LD L Ll LA, |
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electronic components

Quality Kits

Function Generator Kit

Providen three btk wive
forms: sine, (ringle and
squere  wave. Fregquancy
raoge from 1 Hz w 100K
Hz. Dutput amplituds from
0 volts 10 over Svoit pesk
to peakld, Usesa 12V mppiy
or & z6Y it weply, In-
eluder chipf P.C. Board,
components & instructions.

JE2206B.. ... .$19.95

JE300

Digital Thermometer Kit

- « —

Due: sensors — switching control for indoor/outdoor
or dusl monitéring. Continuous LED .B™ ht. display.
Range: 40°F o 159°F / 40°C 10 100°C. Accuracy
£1* nominal, Set for Fahrenheit or C#igus. Simulated
walnut case, AC wall adeDier included,

Size: 3%h X 6-5/8"w x 1-3/87d.

Digital Stopwatch Kit

" W

- s &
[9_ R Usn Inter$il 7205 Chip, Plated
_ thru doubl-siced P.C. Board.
— Red LED disPlay, Thres to
59 minuter. 5959 seconds
with sug resel. Cuarte erystal

= S e controlied. Thies stoprwaichei

‘ ¥ - ’ In ona: le event, it
p— {cummuiativel and tavior {e-
AT Quential timing). Uses 3 penlite
[ batiefies

Size: 457 x 2.15" x 50"

4-Digit Clock Kit

[

»

Bright 357" ht. red dimlay. Scquential flashing
colon. 12 or 24 hour opecation. Black sxiruded alu.
minum case. Pretsure switches for hours, minutes and
hold functions. Includes 8ll compPonenis, caxe and

6- Digit Clock Kit

Bright 300 ht. comman cathoda display, Uses MM-
5314 clock chio. Swiches for hours, minutes and
hold functions, Hours satily viewabls to 20 ft. Simu.
Inted walnut case, 11EVAC opsration. 12 or 24 hour
operatlon. Includer all co unen'll.“uu and wait

Jumbo
6-Digit Clock Kit

Four 630 hi. and two 200" ht. comm. anade dis-
Plays. Uies MM5314 clock ch®. Switches for hrs.,
mint., and hold functions. Hours viewebls to 30 11,
Sim. walnut cesr. 115VAC operation. 12 or 24 hour
obecation. incl. all components. cam and wall trgns-

RADIO-ELECTRONICS

=]
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wall trangformer. Size: 3% x 1% » 1%"

JE701

transformer. Size: 8% " x 3-1/8" x 1%

tormer. Sue. 6% x 3-1/8" x 1%"

Regulated
Power Supply Kit

-
—

3 Uses LMIOGK. Heat
ink  provided, PC
board canstructlon.

Provides sclid 1 amp -~
@ 5 votre Inciudes b
componantl,  hard L

ware & Instruchiony

Multi-Voltage
Board Kit

ADAPTS TO JE200
SUPPLIES +8Y, 49V and : 12V
Independent koad rating at smgle
terminal. 1 12V:160mA. £3V:200
mA, =By :250mA. DCIDC canvert-
#r with +8V input. Tarcdsl hk
ored
clreuit protecion. PC boerd con-

Variable
Power Supply Kit

Full 1.5 amp @ 510V out-
put. Up 2 .5 armp B 15V
output, Meavy duty trans-
former. Thiee-terminal I,.C.
volisge regulator. Hesl tink

swirching XMFR. Short Provides tor cooimg eifl

; P tuc-
Size: 3%~ x8" x2"h A nruction., Pggy-back to JE200 f";:f"hs‘:g'lzdp::“' ug
) - board. Size: 3% x ' x 9/16"h e AR
-

62-Key ASCII
Encoded Keyboard Kit

— ‘_"__]_l_.l‘.’-.'

MEEABRANORARG R

MBPER REER

The JEG10 ASCH KEYBOARD KAT can ba intkrfeckd into mast any computer
syitemn, The JEGT1D kit comes COMPhrte with an industsal grade kiyboard switch
assembty 162-keys}, IC't, sockats, connectof, Klectronic cOMponents and a double-
ticded Printed wiing board. The kayboard smblY requings +3V 8 150ma and
-12V @ 10mA 10r oPerstion. Fadturer G0 kyr otnerete the full 128 characters,
upper snd lower case ASCII s=t. Fully bul fered. Two uter-detine keyt Provided
tor custom applicaions. Caps lock lor uper case-only 3IPha characters. Utilizos
a 2376 {400} encoder resd-anly memory chip. Culputi dhectly compatibie
with TTL/DTL or MOS logic acdys. Easy Interiscing with a 18-pin dip or 1B-0in

JEG1O $7995

Hexadecimal Encoder Kit
1940 $499

FULL B-BIT LATCHED QUTPUT ~ 19-KEY KEYBOARD

The JEGDO ENCODER KEYBOARD provaiel two weparate hexadec.mal dights
Produced from wouenld kay eatries to milow dimect Programming for 8-bit
microbrocessor or B-bit memaory gircuits. Three 131 additions! keys Sre provided
for vier CPgrationi with Ol having 3 biviable output sveidabde, The cutputs sre
lstched and monltored with 9 LED raadouts Alm nChuced is 8 iy entry strabe.
Festurns: Full B-but letchad oulful for MucroRroCenor uie. Three wser-define
keyt with ane blng bisteble oparation. Debounca circult Peovided [or all 19 keys,
9 LED readouts 10 verily entries. Easy interfacing with standard 16-pin IC ¢on-
nector, Only «5VDC ¢#qulred for operation.

JEGBO, M. - v it Tavanva2p $5995

(Prices Subject To Changel
CIACLE 17 ON FREE INFORMATION c.’RD
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electronic components

k One-Stop Component Center
AUTHORIZED DISTRIBUTORS

A LARUARLA, QEOAGIA MICHIGAN {Continued PEHHSYLUANIA 1Camntlrnd]
Cropwet Tucker Broe.  Avsnts Atlante Compurer Mart  Pantisc £ Suppiy HeetA LIt Elscironic Centxr
Huaiseilie indurtriel £lecironic Suppdy  Atiznts Compulhop  Mort Huron Maen TV Radia £ivciromici ing.  Prdsdeichis Resco Electronics (Warket 5t/
Moz Laloyeie Rutic Flacironitd  Cotumdhu Racdio Wholsuis naw Lloctronic Mert  PRadnizvlle Srevem £iecronica
ALARIKCA Srons Mountem Coipmand Eractronics St Ciair Sham Boli Flutronics  METLOPH Heathkit Elactronn Coater
Anchorspr e Eicrron Company  HAWAN — = Latzyarte Racfiy  Pitimburgh Tyitings Company
Anchod s TV Marr ax Diplegerts Nawmli  Travarse City fnmq ity floctromic Jupoly  Wiikes Barrs Hamiing £laciromnics
ARIZON& Honoluh uemod a«wrmv MINNESOT & York G Y.C Company
Fingitafr Am's Avdro B Srecto Repeic IDaAHD -ur M,@MM&!M. MHODE ISLAND
Sisren Vists P aSfixctoncs  fons H £ Conler 5 Jabtour Electronics City
¥ume Yurw Elsctronics  Caldwil i Pal Eiperconscs  Prwluckr Jabbour Flectronics Cley
ARXANSAS ILLINDIE m Kmmm Eiactronw Center  Wormich Heathkit Eiecirone Conter
Lottie Aock Souihern EMCIromct Comp Caebandsh ity Electronics ing. TENMESSEE
CALIFORNIA Decatur Skt e | | Claveaviile Mysstronicy
Anshaim Heathkit Eiectron Conttr  Evanizon - Formyths Compurers  Cobkeviile Wagnon's Sterec Center
Atuls Amco Flscwonict  Grareiand Mayer fnrmluu ﬂ Om Sorings i | £ A At Liactes Dastributing Ca.
Belrtiower Eact’s Hobdy Shop  Mount Prosowct Flectrons Qarp. X H Shenichy Erecironcs Supply e,
Beraviey Al Lesrar Electranics  Nies Mempha Biutf oey Electroaics
Bres Careury Ejscranxs  Normat Marriphit Sere-foms & Soencer Elactron
Huena pask Ford Emtranat  Pyoriy i Warraa Radiy Company
Buans Palk S4 fuctraner  Poora Nashvilie Eddis Wermer's Pavid Company
Chuls Viste Linw Blactranics  Rockford ik eichpe Nadonsl £isctronis
Cypraes SCR lecewwnny  Schaumbumg Tuiish prmp H 3 i Eictroosxs Ca, inc.
Oaven FParpdyne Consumer Flacironcs  Zkpkim TEXAR
Ei Monte Kimtiadi B Seacd  yule Purk fraumont Eivciro-Hut
Fontans Fonrens Flagcpanis INDIANS 1 Daias CompuShop
F reeno Sparky Flacoronicy  Eav: Chicigo q Cairal Haarrkit Electronds Canmr
Glandpis Lapie Flactranicy  Fvamvitie Daltar Ram Miceg Sritera
Hardor Oty Butt's Ectrones  Gary Fort Worzh The trgeawnty Concent
Hawppn Gardany Conan fctronis 10WA = Houston Intwra e Comgp tivd
M oltywood Potifec gacho Eichdngs  Baw - MeAllen Brosdasy Fiirance
La Habex ARC fioctroncs  Clintor Hepwait Bl roni Center  McAlien , Cortos Franeo Eitironics
Larcartar & £i i Oevenport Hasw it Klrecne Conter  Sin A Vimce # £ Co.
Lamg Beach Seorr Asca Bumply Ing. Dwa Moiner 1 Loy ety Moo S0 AnEDBIG  Sherman Elecwonsi Supply ine
Misrion Viejo Tower Eisclronics Corp. D Mowmes | = - e Cormpe UTAH
Aodenio Compure: Magxe KANEAS I‘zn’i wter Storm  Midvare Magthi g Hlectromer Cxniee
Aoderto Pacitic Radio  Mubchimion a:d Ly viey Mg  lactrgnis  Provo Alping Erectronn Swpriy Ca.
Montersy Jacist  Kanses City mq‘ =T Salr Lake CItY Bust Digesiduting
Moarro By Cogst Blaczronxy  Minson Moathi ¥ Flpctron Cantes  Pae=tiagines | - M wter Serveee 5ot Lake Oity Compureriand of SMT Lers
Natons City wally's Fiactronics  Satina Fiact-omick Inc ~ MEW YOME VERAMONT
Ernctronit Caoter  Wichitr Aratrsy Moy Eguiprant Co.  Algey || | Fort Crangs &4 Ermx J Latovatie Racio
Ounard Dow Ascia ENTUCKY ; ¥ Alay Ach am Al VIRGINIA
FPaimdaie Rpfic Shack A 5 C Pedmdaiy g 1 ey A, £ £igu IG‘I k Adgxpndriy Computes Pluy fae
Paio Afra V.S Electronky  Louivilly & £ riCy Abexandria Mowrhxit Exctrpaic Canter
Palo Aita Zack £ i Aich o L Gawaly okl " v £ i iesalery
Parrcens Dow Racdio Inc. LOUIRIANA, Fial 2= § Fepe k pburg Scotty's Raclio 8 TV ing.
Pave Robiss Megpon Eractronl  Bavan Rouge troigliy Dopely OF, Chaslotietyiiie Grav
Regding Racdio Mart  Batan Roupe Biecionss in, Ciodorial Wiiphts Southude Radio Comm,
Sacromente Heatnkil Electronic Conter  Rptoa Aouse £ lactrpexs Fully Church Cronroad Elactramicr
Secramento Zacint  Howrs . Eimrronicy Lo Einctronm Saier Ing
Splingr Sotinm Apfic  Lade Chacied o B Sguprant e Lasn Traon s Conputer £
San Carton HAH Ourier Srewe  Mecerar oM Mos foix Avec £lnctronics Comp.
Diepo Radia Saeck AZL Moa Mot Now Oridari | g mlr“ Meorfolk Prigat Etecirones
Sar Divge fyw Shop  MARYLAND hy Porramauih Eacironice Unimited
Fi i San P, oo £ 1 A dd & M £t tramics tng Axhmond Avie Elecirancs Oovp.
San Froncico Tock Elacmronar  Batimors iy Co. Vapnng Eloctronx FQupment Bark
S0 tosw Paninpis ERCionK fnc.  Asitimory | Virgintia Snact simaphait Electron Canter
San Jow United Ractw & TV Swmply  Baivimare L3 Moectronion Warrentarn Radio Shack
Ser Lkt Obicpe  Md-Stare £h Sty e ¥ o T . | = fouk Eincironits WASHINGTON
San Ratael Entronucs Mws  Charchpdle wifie Kiacrronice W Prant  Hiathka fonk Canrer  Beilavue A8C Communwcetions
Sents Bacbare L £ Dy ) I Daprperve 08 Com- Ehactronice  Everarr ABC Communict tianr
Sante Crys Sante Crus Elmtrvicy  Froderick LI Producn iac. ¥ fil £, Coaneer X C & J Eisciranst inc.
Sante Fa Seringq Indugtriat Eocrona  Gion Burnm ¥r Longview Progress Electronics
Santas M ) Covwmumitatan  Haperilown minmmu Mouss Laks Roey Fiecironics
Sanix Rom Eivcironcs bne L Vais !w Piacrromics  Paaco Riverview Electronis
Soveh Lake Tahor Caibing Flim pones ROCKkrilE J Awvito Inc. Ruchipnd C & 1 Fncvronmr
Surtwe City By Snop  Rockmile he Comer  Seartle ABC Communcations
Sunnr e Susmpwdy Flacpronicy  Tiver awvf Seattie Amateur Rado Supeiy
Tarrance SE Eiocrrwany  Towton fimtronsd  Sesrtis fmpw Edgrronics
Torrance Torraowe Ftroney  Towmon Broenen  Spokane w Coanpurtery
Vacerille D Froctronies  Towman of Rjegh  Toacome C«! G Linctronice
Vatieo Zpchizs  Fawson Tacome Noritmest Radio Suopiy
Ve Wips Thnfty Enctrandcs Supody Iac.  MASEACH ?" WEST VIRGINIA
Wainur Crevx MicroSun Computer Canter  Peabody fl rﬂ-mwm town The Campyter Comee
Iisarmmater 4% Elmctronis o fexd MOpantowr Fivctre Dutrdwring Ca. inc.
Whittiar DA 5 Flactronis  Warham Musd fFloctroncs  Whanling Lafararte Rufic Apociate Storx
Wit tier Witittier Elecrronscs Company  Wallellay Hawrth i it x Conter  wiSCONSIN
comsm Worceire: Cowmbid = | Howm A iiecaoo. Conter ot Allis Onon Ectromics
Aurora Efctronks  MICHIGAN . Lin/vwratl A rpur Racie
Coiom Sentgl Cantennial ERcironke M& Adrian [ RN ec tronxe Center
Deaver Amgrec Ann Arboe T Y ur Electronse Supdly
Dearer Mr. Coin Derrriduring Ch Asn Arisor Row Rasvo Company  TAMADA
CONNECTICUT Bay City A Maren:
Ava Heathitit Elpctronm Contee Canppn EY) M-. Frivs & Mrcrca  Coigary CompuSnas Aiberts Lid.
Braf paport Brrtgapart Compu e s O = Ty Fh Canper  Bartish Columbie:
Mitfoca Dar Eloceronsca  Datroit Hagwk it B1octroni i Trice Whoiessia Electronics  Prince George Elwnnt Technicel Sarvices Lia
Mew Heven  Cintomized Computer Sytoms  £a51 Detrait Hoomrist Eiecrrone High Tech Vancouve: CompuShop
Waripar: Compumranrks o Lanaing £, Onlarig:
DELAWARE Fint Orngon Ham Saim Toronio Hous of Computery
Aaw Caalin Cwizware Amasrar SRl Eriae Nervet Eluctronics ENGLAND
FLOANDA Garden Caey o Gae Booky  Fersshice NewBear Computing Store
Fr Laucerdaie Compuiws For You  Grand Rapwh Amawur Radio Supply  GUAM Macignas £ iwctronicy
Gartrvii Larayette Rachd  Grand Rapiht Mitter Electronict  PANAMA
Miglaah Heptndt Ecirgne Conttr  Grand Rapids Postiand Radtio Supply  Paname ity Sonimet. § 4
Lk pinngt Lak % v & daxrson Comen-Shack  Panama Oty Tropeico, 5.4
My Harman Biacivoncs | amiing Compure Pachwiyd  SINGAPORE Applisd Digieal Sritem
Afiprd NAG Lrmpnis L 3 SINGAPORE tater-Yeoce (PTE.] Lid.
Qukignd Park Lafarerts Racho  (nanie  Aadio Sunpiy & Engimpariog Lo, Latf Emclronns  SINGAPORE 5rs-Facih
Ortands Sourneast Micro Orts CWP. Matigad [ penix C ¥ Sunrise Elcuonic Distibueing  SWEDEN
Pangra City Ray .My Elsrronict Int. Mien CA& 5 Eiscrronscs Mart Led Drexad Hill K1z Elecironics OWtriburore Srocknoim LS Electronisi HB
Pengacols Grice Erociiomist Ine. Mulkszon M.R. Flectronics  Druma Mr. OFs Dwgiesd Eioctronics  Umme Intaskomponent
Temps AMF Electronici  Nilys Miias Reda S0ply  Evig Worren Radio  WEST INDIES
Tampe Mlicrocomputar SYatemt  Owk Pack Lateyetis ROU}  Paci; Persanal ComBums COPOTDN  Port af Soeim, Trinklad e Hotby Contry

For Distributor Information, write or phone JIM-PAK® 1355 Shoreway Road, Belmont, CA 94002 {415) 592-8097
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NEW and UNIQUE —-

A big cookbook collection
of every calculation you
need in electronics

440 problems and solutions plus
725 illustrations connect you
with the right answers in all your
analog and digital clrcuit work!

HANDBOOK OF -—
ELECTRONICS CALCULATIONS
FOR ENGINEERS AND TECHNICIANS

Edited by Milton Kaulman, Pres.. Electronic Writers and
Editors. Inc., and Arthur M. Seidman, Prol., Electricat En-
gineering, Pratt institute

693 pages 725 Hilustrations $24.50

Intrue everything-you-need-to-know style, this new and unique mas-
ter calalog of caleulations eovers virtually every important topic in
every important discipline in the field —from mieroprocessors.
communications systems, and operational amplifiers to active fil-
ters, n\.'icrownves, thick-film technology, and compuler-aided circuit
design!

75% ol the book is specific problems and their solutions (440 in all),
and 25¢ is mmple explanation of these solutions. All put together in
the most immediately useful, logical, and complete grm possible.

Its 653 pages and 24 chapters —all written by experts—add up to
an mvaluuble Eroblem-sol\ring. time-saving reference forall around,
everyday, on-Lhe-job use.

OTHER IMPORTANT NEW BOCKS IN YOUR FIELD
HANDROOK FOi ELECTHONICS ENGINEE RING
TECHNICIANS
Edited by Millen Kaufman and Arthur H, Seidman. Perry J.
Sheneman, Associate Editor.

A quick, reliable guide to Lhe latest metheds, materials, applica-
tions, and data. 560 pp., 695 illus., $25.50 }

ELECTi{ONIC GAMES

B{ Walter H, Buchsbaum and Robery Mauro.

All the current technical know-how you need to design, program,
and troubleshoot electronic games. 335 pp., illus., $17.50

PERSONAL COMPUTING: Hardware and Sofiware Basics
Electronics Book Series.

A veritable smorgasbord of languages, progragming, and applica-
tions basies for popular personai-computer microprocessor chips.
226 pp.. illus,, $14.95

Avallable at your local bookseiler, or — use Lhis coupon for
e wwoem o omm FREE 15-DAY EXAMINAT/ION = ut on om wit o am

gl 'l'
*.

"Hill |

PleaSe sand me the bookis) checked for 15 days on approval. Al the

end of thal me | will n lor the bookis} | keep. plus local tax,
postage and handkng, and reurn the unwanted bookis] postpad

Kautman & Se«dman: Handbook of Electrorics CalCutations
93392-01 $24.50
auiman & Sevdman: Handbook for Elactronics Engineering Tech-
nicians {33401.3) $25.50
Buthsbaum & Maurc: Eleciromc Games (08721-0} $17.50
| Etectronics Book Senes; Personal Computing (18451-4) $14.95

McGraw- Hill Book Company
PO, Box 400. Highlstown, Hew Jersey 08520

Narne

Stres! _

City State _ _Zip .
This order subect 10 acceptance by McGraw.Hill

SAVE MONEY — Remit iy full with thes order, plus tocal tax, and

McGraw-Hill pays all regular postage and handling costs. Rewmn

books in 15 days tor full relund N not coMpletely satisfied.

Qrter good ooly In the W.5. and Canada
23-A583-412?6-3
[ E_N_N I N N N N N N §F N B N B N B BN N _ B _N_ N |
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SERVICE CLINIC
consinued from page 71

replaced it just for luck. This fixed it. The “rest” of the circuit,
the part we didn’t see or (hink of, is shown in Fig. 2. This
resistor is evidently in the high voltage beam-current circuitry:
50, il has a very definite affect on its operation. There’s the
Alfred Hitchcock ending. We were really very happy to find
il

The moral is this. If you have a stage that controls something
cise, and its parts are ail good, then stop suspecting the control-
ler, and suspect Lhe circuil thal controls the controller. In other
words, the voltage or current or frequency that operates the
control circuitry! This applies to a lot of slages! R-E

service
questions

TRANSISTCR BLOWS

The horizonlal-output tranaiator was biown in this Syivania
EO-2. I repisced i, and now the horizonlal driver runs very hot
and the ouilput lskes far too much current. Do you have anything
in your files on this?—W. G., Ména, AR.

Oddly enough, yes! Check C428, (he coupling capaciter into
the horizontal-output transistor. If this capacitor is leaky or
shorted, that will do it. While you're al it, also check Q500 in
the DC voltage-regulator circuit: if this is leaky, the excessively
high voltage on the + 160-volt line will also cause troubles.

VOLTAGE REGULATOR

Help! Alter 20 yeara of TV service | finally ran into one that has
me baffied. This Panasonic modei T-124A (made jor J.C. Pen-
noy) works fine at 70 voils AC, but at 90-110 VAC it biows the
horizontai-oulput iransiator. 1 iried vaing several iranaistora
with higher breakdown ratings, but they went loo.—G. S,
Brooklieid, WL

1 think we have a very good clue here. If the set works (safely)
al a greatly reduced line voliage and blows things at normal
voltage. the most likely thing would be a regulator problem.

Check the + 105-volt source wilh a reduced line voltage. Run
the line voltage up until this voltage reads exactly + 105. Now
very carefully incrcase the line voltage. If this + 105 volts goes
UP, watch oul!

This indicates that the voltage regulator is not working a1 all.
Raise the supply vollage and you raise everything in the high-
voltage stage. The most likely cause is a shorted pass transistor.

SOLID-STATE TROUBLES

Have | got 8 tough dog. it's & solid-state diack-and-white TV
asl, and F'm not familiar with soiid-alate sele. i gel the tuif B+
voflage ol + 163 at alf test poinits in this circuil. There's no high
voilage and no fow volteges. Can you help?—T. S., Everell,
MA.

Stand by for an instant course in solid-state troubleshooting.
Your readings show the B+ vollage supply is normal, but it is
obviously drawing no current at all. Check the horizental-outpul
transislor with an cshmmetcr, With the positive lead to the base,
you should get a low resistance reading to both base and collee-
tor. Reverse the leads and pul the negative lead 1o the basc; you
should get a high reading on collector and base. 1 strongly sus-
pect the transistor (an NPN) is open.

If so, check ALL the loads on the flyback. including the
rectifier diode that develops thesc voltages for the transistor
circuits. Belore you turn the set on after replacing the output
transistor, plug it into a variable voltage transformer. Place the
current meter in series with the B+ voltage, and a DC volimet-
er across it. Bring the voltage up slowly and watch for any excess
current drain. If you see it, stop and fix itf R-E
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Sony Wrote the Book on VTR—
Now It’s on Tape!

Until now, learning about video recorders meant poring over
very technical texibooks—if you could find them. Or enrolling in a
highly specialized schooi.

But with the new Sony Basie Video Recording Course, you can
casily learn evervihing about video tape recording using video itself
as a teaching 100l. At your own pace, whenever it's most convenient
for you. The Sony course clearly demonstrates the theory, operation
and characteristics of every major VTR unit. [ncluding EIAJ,
Betamax, VHS, U-matic, Quad and SMPTE Types A, Band C.

You'll learn everything from the fundamentals of magnetism to
the sophisticated processes used in color recording. And at the end of
each lesson You'll find a thorough seif-review test, so you can be sure
you fully understand each subject before going on 10 the next one.

You can order a preview 1ape, individual 1apes on a specific
subject or the entire course in Betamax or U-mati¢ format.

T mmAl W] e VLR SR

i"m interested in learming VTR 1echnology. Please send nwe:
BASIC VIDEOQ RECORDING COURSE
(B casscties/booklets, customized album and binder supphed)

Betamax CI1hr. C12hr. - $395.00
{Reg. price $503.00)
¥4" U-matic b i ’ . $487.00
These prices available for limited ume only. {Reg. price 3423. 00)
INDIVIDUAL LESSONS
{Price per cassetie/booklet)
Betamax 11 hr. 2hr. . .. $561.00
¥ Umane O.. I e L RS ey = . - $76.00
Circle lesson # and indicate quaniity desired in space provided.
1 o 1 4 [3 & =) ’
PREVIEW TAPE
Betamax 14 o [ e . S e e .$12.50
UlEnnatich B[] 3, oo 0 8T SR S 2 T . $28.00

Add appropriaie sales tay and $1.75 per cassetie ($1H.00 for complete course)
for handling and shipping. (UPS in continental U S, 11 outsade, add $15.00 for
export charges, plus collect frelght charges: special handling is extra.) Make
check or money order payable (o Sony Corporation. 1f charging to your Sony
account, fill in number and enclose purchase order

For phone orders, call: 213) 537-4300 Ext. 474 or visit your local Sony dealer.

CIRCLE 65 ON FREE INFORMATION CARD

COURSE CONTENTS:

The course consists of eight color video cassettes ranging from
23 to 30 minuics in length and eight supplementary booklets:
1. ELEMENTS OF MAGNETIC RECORDING, 2. YIDEO
RECORDING, 3. SCANNER SYSTEMS, 4. TAPE FORMATS,
5. TAPE TRANSPORTS, 6. SCANNER SERVOS, 7. LUMI-
NANCE PROCESSING, 8. COLOR SIGNAL PROCESSING.

The Sony Basic Video Recording Course will make you an
expert on video tape recording. Whether you already owa, sefl or
service video equipment or just have an electronics background and
want 1o understand how it really works—this course s what you've
been waiting for.

It would be hard to find a better teacher than the leader in the
ficld—SONY.

We honor VISA or Master Charge via phone oe mail. [——
Mame, &
Address

Ciy. Siate. @
Zip Code_ _Phosnie #_ il
VISA/Master Charge Number Exp. Date

Signature

Mail to: Sony Video Products Company, Tape Production Services, 700 W.
Artesia Bivd., Compton, Califomnia 90220.

NOTE: Tapes returnable if defective when received. Please allow two weeks

7 SONY. VIDEO
COMMUNICATIONS

Scry, Beamar and U-mate are repazentyd irademars of the Sony Comp,

o 0861 AMVYNHEIS
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Three
supplies
~inone__

the
auto-tracking

B&K-PRECISION
1650

Model 1650 $300

®m Functions as three separalte
power supplies

m 5V DC, 5A tixed output

m Two separate (Aand B)Oto
25vDC outputs at 0.5A

m B supply can be set to track
A supply directly or in any ratio
from 0to100°%

m All terminals are fully isolated in
all modes

® Qutpuls may be connected in
series or paraliel

m Fully automatic, current limited
overload protection

The BAK-PRECISION 1650 was
designed to fill your bench power
needs for both linear and digital
circuitry. The exclusive oplo-isolator
controlled automatic trackling circuit
allows the B outpul to precisely track
voltage changes of the A supply,
while maintaining complete
electrical isolation

Available for immediate
delivery at your local
B&K-PRECISION distributor.

o dC PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Sireet
Chicago. llllnois 60635 = 312:889-9087

I Cana, Ahas fagiongs, O™Mano
\ﬂsn Emprakap 270Memiown Pd Puimes Li WY 1803 S
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SWITCHING REGULATOR
coniinued from page 60

crease the outpul current is (0 increase
the core volume of the inductor (larger
pot core}. When atlempting 1o achieve
higher currents, the drive circuilry to the
swilching transistor may have 1o be re-
placed with devices that provide more
base drivc to the BU407 (Q1). Recom-
mended replacement for the 2N3638A
(Q2, Fig. 5) is a 2N2905A; Q3. a
2N2222A is useful as it is. Reduce R9 to
510 ohms and the four 2.2-chm sense
resistors should be replaced with an
cquivalent resistance of .| ohm.,

The step-up configuration (Fig. 4) is
designed for approximately 24 volis out-
put. This can be altered by replacing RS
(20K) with another value resistor (or
potentiometer). The oulput changes
about | volt for every 1000-0hm change
in RS,

The step-down configuration (Fig. $)
has a pominal output of about 3.75 volts.
This value can be rafsed by replacing the
jumper wire shown at the output with a
resistor. The output voltage will increase
beyond the point where the output volt-
age is within 5 volts of the input voltage.

When investigating the inverting mode
{Fig. 6), the polarity of C2 must be
reversed from the other modes.

TABLE 2

Step Down

Short: B.C.G.H.J,L.M.T.U

Step Up

Shorl: A,D.LKN,O.PQS W

Inverting

Short: B.C.G.H.J.L.LM,RV
Note that R14 is 360K for this
configuration. In the two oth-
er modes it is called R4 and
is 3.6K.

Table 2 shows which jumpers need Lo
be installed to creale step-up, step-down,
or inverting outpul, These links are
shown in the component layout diagram
of Fig. 7.

All holes on the board not relieved by
artwork should have the wire soldered t0
both top and bottom sides. Components
with grounded ends have holes for this
purpose. Be sure o solder 10 the top side
ground plane. Compleie artwork for the
doubie sided PC board is provided in
Figs. 8 and 9. If the modulation input
(pin 5) is not used, solder pins § and &
together.

The 3C8 ferrite material used in the
pot core for L1 is quile britile so take care
not 10 drop the parts because they will
shatter. Also when mounting the core be
sure not o overtighten the mounting
screw as that, too. could be the cause of
an unplcasant cracking problem. R-E
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NEW CATALOG OF
HARD-TO-FIND I
PRECISION TOOLS

Jensen's new catalog is jam-packed
with more than 2000 quality items.
Your single source for hard-to-find pre.
cision tools used by electronic techni-
cians. sclentists, engineers, instrument
mechanics. schools, laboralories and
government agencies. This popular
catalog also €ontains Jensen's world-
tamous iine of more than 40 too! kits.
Send for your free copy today!

JENSEN TOOLS INC.
1230 5 PRIEST DR - TEMPE Az 8528t
CIRCLE 7 CN FREE INFORMATION CARD

BIG 2%
DISPLAY!

SOLID STATE
CLOCK/CALENDAR KIT

0107 Dispiays tirme of dary, date of aitetndie Oatween
both automatically. May i connectad to B ohm
spoaker lor alarm clock Opetales trom 120 VAC 60 Hz

$49.9% Wainul case axira 524.95

AUTO CLOCK GALENDAR KIT

0106 Displays wither
houry and minutes,
month and day, of
seconds. Requires only
2 mA ¢ cutrent while
ignition s olf, Also

] operates on 9V
batiery Mounts easily
e I COMpact two-ingh
e enciosure (Mot ncheded)

$29.95
$39.95 assembied

UNIVERSAL
DESIGNER
KIT

65100 Indispansable aid
to Boital IS design.

2 pushbultons, 2 read-
outs, 4 mwilch oulputs.
8 LEDs. 2 generalon.
2 counters, SV supply ping.
Shown with CSC QT47S
Breadboard {nol inCluded)

$39.95
$49.98 assembled

= wniest  SEND FOR Add $2.50 per order
- T FHEE posiage ang handling.

W =
P‘ BPAGE E .._ o
M5 GATALOG _

14905 NE. 40th Streat. R-2
Redmond. WA 98052 208) 883-9200
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LEVEL METER
continued from page 46

DIGITAL CLOCK
continied from page 63

output. and adjust R2 and R16 until the
highest LED lights up at half its maxi-
mum brightness.

To use the PLM as a clipping indicator,
disconnect your speakers from your am-
plifier while leaving the PLM conrnected
to the outpul. Dial your tuner to an FM
rock station (thesc are usually the most
compressed and limited stations) and
turn ¥our volume control all the way up.
Adjust R2 and R16 until the highest
LED just barely lights up. Then turn
them higher by about 20% of the total
angle they have been turned. When you
reconnect your speakers, the highest
LED will represent transient clipping of
your amplifier.

When using the PLM with a vacuum-
tubc amplifier, always connect a load of
approximately the right value (8 ohms for
example) across the output in the first
calibration technique. Vacuum-tube am-
plifiers are not safe to use withoul a load,
and full-power sincwave testing with
speakers connécted isn't good either for
the speakers or your cars! The second cal-
ibration procedure isn’t of much use with
vacuum-tube amplifiers. as they clip very
differently. This wraps it up. Use and
enjoy! R-E

the proper time. it displays the time by
flashing the digits sequentially through a
single seven-segment display. The se-
quence of digits is: HHXMMxxx where x
represents a blanked pause period. (The
clock features leading-zero blanking so
the sequence can also be: x HxMMxxx)

The three pushbution switches on the
front panel are, from left to right. S1, 82
and S3. Switch 81 is a “freeze” bulton
and will stop the flashing sequence any-
where in its cycle. Switch S2 is the slow-
set button and 83 is fast time set,

Upon plugging in the power transform-
er, the clock comes up in an undefined
stale and usually flashes two zeros. Press-
ing 83 for approximately | second will
toggle the counters and put the clock ina
correct timekeeping siate. Now the cor-
rect time can be set.

This is best donc by watching whatever
time is currently sequencing so you can
identify the first hour digit and anticipate
when it will flash again on the nexl cycle.
By dcpressing S1 al just the right instant,
you can "“‘capture” the hour digit in the
display and hold it there by continuing 10
hold down S1. (This may t1ake a few tries
for somecne who has ncver set the time
before). With the hours digit captured in
the display. simulianeously depressing $3
will advance that digit at the rate of |

TOP VIEW of the FC board as i} appears when
the red plastic panel is removed. The #ix jump-
ora are clearly visibia.

hour per second. When the hours are
properly set. release 83 and S1 to contin-
ue the flashing cycle. Now S| is used
again, this time to capiure the tens of
minutes digit. $2 or S3 may be used to
advance that digit to the proper setting.
Then repeal the procedure once more for
the unit minutes, this lime using $2 to sct
that digit.

The procedure is complicated 1o de-
scribe, but with a litile practice becomes
very simple to do. This clock ‘‘grows on
you” and attracts lots of attention so you
had betier be prepared to build others for
your friends. R-E

This chip
changed
your — ;z&%

Learn quickly and easily about the explosive impact microprocessors have

had on electronics technology.

How the “miracle chip” works to make those things you use everyday —
s, microwave ovens, stereos, tv, automobiles —even
toys and games —do the remarkable things they do.

calculators, appliance

ments Understanding Series™

Prices subect lo Sharge without Aolce. L6,
nderstanding Microprocessors is the latest addition to the Texas Instru- .
All T{ Understanding Series books are ideal for those who want to learm Address:
— without having to devote years to the study. oy, -2 &

about today’s technolo

Wrilten in bright, clear, down-to-earth language, and fully illustrated,
you'll find these books to be invaluable tools for vour personal entry into the
microelectronics revolution. See coupon for all details.

B 1979 Texas (nstruments Incorpdrated

Learning Center. 288 pages. $4.95.

This book
tells you
how.

Undersianding Microprocessors,

From the Texas Instrumenis

1
=9
=
=
X

5109
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[ LCWAa161 Bagic Electricity and DC Circuits
1 LCB3361 Understanding Solid-State Electronics

[ LCB3311 Understanding Digutal Electronics

£ LCB4g23 5 d

(1 LC83321 Understanding Calcuistor Math

Add sales tax, except

Mail check or money order to Texas (nstruments. P.0. Box 3640,
M5 84, Dallas. Taxas 75285

Orders in Continental U.S Shipped prepaid. Forexgn orders: Pre-
pad in U.5. doilars only. inciude shipping costs.

TEXAS INSTRUMENTS

o

1026 Buiding blocks | i)
pages Bulding tlocks for &
thorqugnmm;?owmqwf

OC tirtuits.

8395
270 pages — New 2rd edition

Indradualized approach for lamng
mucroslectromic basis.

$3.95
265 pages The sprngboard for 3 look

Ity the fascinan™ world of today's

slectroniC logic devices, tircuits and

systems

tanding Microgroceszors
B8 pages Futhemwnmto
MTOHOCESS0s. 1 they are, what
they do and how they work.

224 pages Uniocks the real power of
your handheld calculator — Ioaded with
practical apphicaticns.

. DE. MT. NH, R

INCORPORATED

0861 AHYNHE3d
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BE SWITCHED

EXCLUSIVE SHELDAHL
AEXSWITCH KIT

Yours for only $10.00

Put your irnagination and a scissors to
work to make the swilch you want.
Modify the ,030 thick. non-tactile panel
into a water/dust resistant swilching
rodule. Kitincludes design quidelines,
instructions, membrane switching
pang!, flexcircuit connector, press-on
nomenclatureé and RFQ checklist,

SOUND QUALITY
continued from page 65

parallel sound system. the signal-to-noise
ratio is improved to better than 50 dB
and that when the scene has a predormi-
nantly white background with black let-
tering, the signal-to-noise ratio is still
about 40 dB better than in a conventional
Intercarrier sound system.

Siemens recently announced the TDA
4280 IC, a modified version of the TDA
2840 hat includes a video outpu! terminal
for feeding video recorders and has elec-
tronic record/play switching circuits that
can be controlled by voltages developed
in the recorder.

We have not found any indication that
quasi-parallel sound technology has been

4 1980 Shaidah ing.

adapted. or is even being considered, in
the U.S. But, we fee! sure that. if this new

[ el T T R - e e e e e e ]
| See your local distributor, or order by mail. | 'ech;l_lqge is c?s gog;l zss promised and has
I Pleasesendme _ 16 key kit(s} Oshort to ground O crosspoint no hidden drawbacks. you can expect
I : quasi-parallel sound to be featured In
I — 9key kit(s) O shortto ground [ crosspoint some mid-1980 and later models. par-
| I enclose $10 In check or money order for each kit order. ticularly now that network TV sound
i | quality has been upgraded and there is a
; RAME i | valid reason to improve receivers' sound

ADDRESS | systems. R-E
i il

CITY __ STATE ZIP
i e, o

eidahl | -
| Electrical g::oducts Division Mdiul T npe
e a P.D. Box 170 | Americen Heart AS3oCistion @

{ Nonnfield. MN 55057 | Wa'te Fighling For Your Lite
e P e Vo P P - e P e e e R e e i e e e e e i i =]

Kleps 40
Kleps 1

¥
r _ Kieps 10 - 20
R ] Kiap1 20
Kieps 28 T peet 10

Clever Kieps £

Test probes designed by your neads — Push to seize, Push
to release (aH Kleps spring loaded).

Kieps 10. Boathooh clamp 'grips wirss, lugs, lermendis
Accepts banana plug or bare wire 1&ad, 434" long.

Kiaps 20. Same, but 7” long.

Kiaps 30, Completely fexible. Forhed-tongue Zripper. Ac-
cepts banana plug or bare lead. 6” long.

Kieps 40, Completely flexibie. 3-segmen! avtomatic coflet :
firmly grips wire endvs, PC-board lerminais. connector ping. v )
Accepts banana plug or plain wire, 6347 Ion(,.

Kleps t. Economy Kieps for [ight line work {not lab guality)
Meshing claws. 447 long.

Pruf 14} Versatile test prod. Sotder connection. Molded
phenchic. Doubles as scribing toal. “Bunch” pin fits banana
Jack Phone lip, 5¥8" long.

Kieps 30

Kieps 10

. Kieps 40

Witte for complete catalog of - test probes, plugs, sochets,
connecltors, earphones, headsels, minlature components.
Available through your local

 vail : Prut_10 §
distributor, or write 1o: =

RYE INDUSTRIES INLC.

—— e 108 Spencer Place, Mamaroneck, N.Y. 10543
——mmme= |n Canada: Rye Industries {Canada) Ltd.
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How to Get the Most Out of Your tieath® Computer

The "Heath Company Is the only firm In the computer industry
with an exclusive charter to serve the home user and hobbyist. Its
plans r?r the B0z were the subject of & report in the November
issue of Buss: The Independent Newslelter of Heath Co. Computers.
Highlights eoverea_ﬁc%eged the Tuture of the HE, tru_m%the
situation, and u half dozen products planned for the new decade.
Buss interviewed Heath's new compuler product line manager who
explained that since the firm's takeover by Zenith: "The ball game
has changed and the rules have changed.”

How thesc changes affect users of Heath® computers will be a
primary foeus of Buss n Ihe months ahead. Since April 1977 it has
been covering new computer products coming from Benton Harbor.
Buss s nol a company-controlled publicetion. so it can deal with
the weaknesses of Heath® products as well-as their Slrengths. It
features news of compatible hardware and software from other
vendors. It emphasizes capdid aceounts of owners’ cxpeciences
with their systems. Their discoveries save readers headaches—and
money. Buss also carries hardware modifications devcloped by
readers. [T recently offcred subseribers plans Lo convert the HY lo
display 24 lines.

Recenl issucs have included: A program 0 produce lower case
H14 output from upper case HS input * Micrasofl BASIC review *
32K & 64K memory boards for H8 * HEY review * HE bus expansion
' Local users® groups * H1l sollware notes * Godbout products for
HE « BOB0 Assembly Language Learning Program errors ' HS$
soltware sources * FOR SALE Hstings

Between issues Buss subseribers have anotber way of gelting up-
to-date informetion: a phone number to call for a recorded
bulletin.

Buss is mailed first class (by air mail outside North Ameciea).
You have the choice of starting with the latest issue or available
back issues {about 10). Payment must be jn U.S. dollars payable on

a 7.S. bank. Refund gurranteed [ not satisfied,
Issues 0.5 & Canada QOverseas
12 $ 9.97 $15.00
18 14,47 20,60
24 17.87 25,00

Buss

325-E Pennsylvanls Ave., S.E,
Washington, DC 20003
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Radio-Electronics

AW OSI TLITR ADO-O EADCET]
N e bl oy rlly vy

R oML TV RICEPTAN Wi [T _——
1T Lty dmips. ' ol i,

iy Tl g
PR CTI08 M
+in. Bon B s foimprntrn

2 YEARS OF
RADIO-ELECTRONICS
AT HOME.

The optlon is yours! You ¢an have
the next 12 or 24 excitement-
packed issues of Radlo-Electronics
delivered to your door each month,
and save up to $5 of the newsstand
price while enjoying the c¢onve-
nience of home delivery. And you'll
enjoy all the news of electronics
you get in Radio-Electronics: proj-
ecta to build, new-equipment test
reports, computer technology, ser-
vicing lips, and all your favorlia ¢ol-
umnists on sofld state, hobbies, hi-
fi, serviclng and computers. Check
out the money-saving subscription
offers on the coupon belOw. and
check off the one that suits you
best. It's the best move you can
make today, or fOr the next three
years.

Clip & Save Today 1

[
!

Hame

Addresa

|

These rales are not gu.rlnla.of:l aitar ’Imon'lm

“Cay ~ Sute o7

Indicata lhe oter you prefer:

[T1 Yesr—12 fasues ONLY $13.00
{You save $2 00 off newsstand price.)

[[]2 Years—24 issues ONLY $25.00

{Save Movre! 55,00 off newssiand price.)
[C] Payment anclosed {Send one extra 1ssue)
[] 8l me
[Tl Check nere it this is & new subscription.

[ Check here Il you are exlending or renew-
ing your subscripton.

Extra Shipping: Canada $2.00 per year. all
other countries $5.00 per year.

Mail 1o: Radio Electronics

SUBSCRIPTION DEPT.. P.O. BOX 2520
BOULGER. COLO. 80322 4080 ||

----------------L‘

SATELLITE TV
continned from page 52

sive protractor can be used when ad-
justing the tilt angle.

Remember thal the spherical can
look al signals off boresight + 20 de-
grees and wilh a corresponding reposi-
tioning of the focus point antenna you
can receive different satellites (or al-
termnalely look at more than one satel-
lite simullancausly with multiple feed
homs). The same thing is true with the
vertical (‘tilt’) angle. 1t reciprocates. If
at your location the angle of arrival of
the incoming signal is 34 degrees and
the reflector is vertical (perpendicular
to the carth). the focused encrgy will
leave the reflector going down towards
the ground at a 34-degree angle as well.
Since this would result in your having
to point the feedhom anlenna “up' at
the reflector at a }4-degree angle, it
might also result in your having to dig
a hole in the ground to properly drop
the feedhom-antenna 1.5 times the an-
tenna aperture away from the antenna.
The obvious solution is to tilt the an-
tenna back. If the antenna is tilled
back 20 degrees (the base stays on the
ground. the top tilts backward) then
your 34-degree elevation ammival angle
will leave the antenna at an angle of 14
degrees (34-20= 14} with respect to the
ground. This will raise the focus point
up above ground |evel and reduce the
upward tilt required for the feed an-
tenna. [n any case, the same * 20-de-
gree reception ability we find true with
incoming signals left and right of the
boresight line alse holds true with the
tilt angle. This simply says that you
must have your tilt angle at least with-
in 20 degrees of the highest arrival (cle-
vation) angle of the incoming signals.
A computer derived chart customized
for your location was footnoted in the
October 1979 issue. You need one be-
fore you can start laying out your an-
tenna!

The feedhom dimensions are given
in Fig. 10. The feedhom is flanged so
as to mount directly to the type WR-
229 waveguide flange found on the in-
put side of most LNA’s. Study the
feedhom drawing shown in Fig. 10
carefully and the photo in Fig. 11 Ma-
terial is galvanized sheet metal and ac-
curacy required is * 0.! inch.

Note: The preceding material may
not prove sufficiently detailed for the
novice in this field. The Swan Spheri-
cal TVRO Anienna manual is some
30 pages in length and provides com-
plete step-by-step instructions for those
uncomfortable with the brevity of this
quick outline.

Next month we will give delails on
construction of the LNA (low noise
amplifier) plus the VTO R360 tunable
oscillator and GaAs-FET active mixer
assembly. R-E

WwWww americanradiohistorvy comm

endeco
soldering &

desoldering
equipment

SOLDERING
IRONS

Pancd
40w 8 tpa Unbrdarabie hande 2 and 3 wre
NOODTaNd CONaS

DESOLDERING
IRONS

Pencd
a3l 20w B P 3703 2 and 3 ware neoprag cords

i

styh Sai®Ty BohL Two Mhears — 20w and

. Satety ight SOmeonerate at 40w, K4

SOLDERING &
DESOLDERING
KITS

bax with hasp
See your distrnibutor OF write.

Enterprise Development Corp.

5127 E 65h SI

* indianapolis |N 46220
PHONE [317) 2611231

CIRCLE 25 ON FREE INFORMATION CARD

1}

1t

Sand the 8750 Kit. $399.00 enclosed.
Send Ihe BYS0 assembled, $490 enciosed.
TELL ME MORE, 3end the 8750 Assembly &

1
i

Using manual, $10 anclosed, 13

:u } Send FREE Catelop. : g
I Name: 1 E
| Adaress: '3
o o e 11
t. 2R, 10 « Wilahirg 1 3

{ BN € rccrronics~  Okia. City, OK 73116 g

CIRCLE 80 ON FREE INFORMATION CARD 83
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$ RADIO-ELECTRONICS

More information on new products is available. Use the
Free Information Card inside the back cover.

DGITAL METER, mode! LCSI, the "Z Meler™, IS
a fully avloranged tester thid chacks capacilors
and inductors for vaiue and performance ability.
‘Capacitor values are checked from 1 pF 1o

CIRCLE 151 ON FREE INFORMATION CARD

200.00¢r uF with 1% acCurecy; inductor values are

checked from 1.0 xH to 10 H with 2% accuracy.
A leakage test measures capaciior leakage to

10,000 pA in 12 voltage steps. Capacitors are

automaticalty drscharged atier the test The lest
8i80 detecls disectric absorPton and deformed
cappcion. which can \hen be reformed by the
power supply. InducCiors are chacked for quality
by B 1est thal detecis faully cods. The uni can
alsc check rectifers and detecl Dreakage in
Iransmssion lines. Price I8 $655.—Sancore, Inc.,
3200 Sencore Dr., Sioux Falls. 5D 57107,

MULTIPLE OUTLET BOXES. |8 8 line of 8 Under-
writers Labovalories’ listed models. some wilh
specisl feafures  Thesa fghlweighl aluminum
unita all have 5 or B recepiacies, 15-amp circuit
breakers. AC on/off swilches. and Indicalor

CIRCLE 152 ON FREE INFORMATION CARD

Analyzer

component being tested.
Dealer Net $54.95

PTS Serviconter Haarsst You

iz o),

= Ll I e

P.O. Box 272 Bloomington, |N 47402

Component

Solid state component tester works in or out of
circuil. Simple hook-up to any standard
oscilloscope. High, medium and low range
swiich for matching lhe impedance of the

See the Yellow Pages for Ine Stocking Distribulor of

PTS ELECTRONICS, INC.

The Only Name You Need To Know

For
faster
service

USE
ZIP
CODE

on
all
mail

812.824-9331

CIRCLE 54 OMN FREE INFOAMATION CARD
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lights. Two models lealure Surge suppréssors
1hal can absorb escess energy above 130 volts
RS, and one model has AC motor speed control
for davices up 10 § amps. A fourih unit has 8 light
dimmer that can conirod lamps up 1o 600 waits,
All modeis inClude a 8-100t ine cord and can be
mounled anywhere Prices range from 52850 to
$74.50.—PMC Indusiries, Inc., 1043 Santa Flor-
encia, Sotana Beach. CA 92075,

DIGITAL RESISTAMCE SUBSTITUTER, model
R5-200 R-Box. provides last, error-proof methog
ol selting resisiance from 0 abm 1o 9 megdhms
The unit uses T color -coded Thumbwhesl swilch-
es to dial N the desired resistance Bvailable
Across two banans-jack binding posts, The resis-
tors used are 1% lolerance, "4-walt rated and

CIRCLE 153 ON FREE INFORMATION CARD

serially Wed. Tha model RS-200 comes in a
rugged high-impact piasiic case and measures
A4 X 3% X 2'4-Inches. Suggesied relail
price: model AS-200, $59.95. —IET Labs. Inc..
761 O1d Country Rd., Westbury. NY 11580.

ANTI-STATIC SPRAY, Stal.Free. eliminates $tat-
i, dusi and dirt from elecironic equiment with-
out adverse efect on any subatance. Can be used
on computer aquipmenl, work benches and 10018

'

==

Fe

3=

CIRCLE 154 ON FREE INFORMATION CARD

and is uselul on panel meters and oscilloscope
faces 10 prevent InbCCurate readingd. Available in
16 punce cans. Price 18 $2.98—Chemtronics.
Inc.. 6§81 Old Wiliels Path. HauPpauge, NY
11787, R-E
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market center

CLASSIFIED COMMERCIAL RATE (for fierns or individuals ©Hering commercial procducts or sar-
vices) $1.50 per word {nc charge lor 2ip code) . . . minimum 15 words,

NHONCOMMERCIAL RATE {lor indmidusls who wan! 10 buy of sell perscnal Bems) 85¢ per word . . .

NO MiNdMum.

OHNLY FIRST WORD AND NAME w1 in 0old caps. Addiional bold face {not aveillabee as all caps) at

10¢ per word. Paymen! must accompar
agencies. 5% discound for § sauves, 10%

all sy ax<opt thosa
12 msues within one year, B pa? in advance. All copy

by sccTedited advertising

subject 1o publisher's approval. Advertisements using P.0O. Box address will not be accepied unty
advertisar supplies publisher with permanen! address and phone number. Copy to be in owr hands on
the 26th of the third month preceding Ihe date of 1ha issue [Le.. Augus! Issus cioses May 26). When
normal clesing date fails on Saturdey, Sunday, or ¢ holiday, issue closes on preceding working

day.

PLANS & KITS

CONSTRUCTION plans for profitable business
ideas, Calalog $1.00, GARLIMG, 438 N. Garfield
Sireel, Lombard. IL 60148

ELECTRONICS compleled kits. Mo wiring. FM
mig. VU meier. Touch control switch. Prognms
mable music block, Wheel fortund game. Ele.
Save up 10 30%. Write lor iree catalog today.
Postcard will de. SUPERTROMNICS INC.. 39 Bow.
ary, Box 88, New York., NY 10002

AUDIO mixers, preamps, meiers. Schematics.
canstruction guides SASE brings free list. PAM
ELECTRONICS, 3424 Memorial St., Alexandrla.
VA 22306

BOOST CB/HAM moﬁ_ulationfranga_ Free infor.
matlon_plus plens/kilé calalog. “SKIPPER™.
Box 130-F2. Paracdise, CA 95969

ELECTRONIC organ kita. The uilimate design.
Sounds like A gipe organ. Build it t¢ sell or build H
tokeep Models lor churches. homes, clubg, pizza
parlors. Send $1.00 for damo record and catalog.
DEYTROMIX. Dept 70, 8101 Warehousa Way.
Sacramento, CA 95826

FREE KIT Catalog

AUTORANGE DIGITAL CAP-METER
KIT. Buill the best for oaly $74.95

€ontalmy
TEST &
EXPERI~

Phone 415- 447 -3433 ?
Wrile ar Phone for FRES SATALOG. RAGANLE

Average 1 minule Saturday €all is 21¢. ARSI LS
SCIENTIFIC INSTRUMENTS
DAGE gox .

BOX JO54R' o VERMORE A _FA550

TRS-B0 controls lights. motors. appliances ary-
where in the housa wih your TRS-80 and BSR
system X-10. Compleie plans $5.95. Add 16 Input
and output porte plans $7.95. Intormation $1.00.
DAPAR ELECTRONICS, 17 Jennings St., Spring-
heid, MA 01119

HEGATYE ion generator plans Build yourseli
wilh easy-lo-ge1 parts and save 50% 1o 75%.
Includes ozone check. $5.00 to LUNATRIX, Box
891, Yucaipa. CA 92399

PRINTED Circuit boards from Skelch or aﬂwor;
Kit projects. Free delails. DANOCINTHS INC.,
Box 261, Weslland, MI 48185

for $1.50 per word {minimum 15 words| to:

{ ) Plans/Kits
{ ) Education/instruction {

To run your gwn clastulied sd, put ona word on sach <l tha lines balow Bnd send this form along wilh your check

Radlo-Electronice, 200 Park Avenue Soulh, N.Y., N.Y. 10003

ORDER FORM
PLEASE INDICATE in which category of clasaified advertiaing you wish your ad 1o
appeal. For special headings, there i® a surcharge of $10.

{ ) Busineas Cpportunities
) wanted {

{ )For Sale

Special Category: $10

{PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

1 2 3 4 5

F o= 3 TN gLy T T ) 10
BRENF IR =00 W 2 =" YiIEOT

T 17 - BT} 20
Y] 2 23 o WY %5
) 27 28 T s W
= T e | 34 S -
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HR-2 adapliva noisas filier kit as featured in

Radio-Elactronics Augusl. Seplamber issues.
RAeduces sudi noise 12 dB. Works with all pro-
gram sources: 4pe. of FM broadcasl. Even
works with Doiby systems. $84.95. Free infor.
mation. Dealar inquivies [nvited. ADYANCED
AUDIO SYSTEMS, P.O. Box 24, Los Altos, CA
4022

POWER supply, reguiated kil. limited suppty $V-1
to 3 amps out, 1H0V/220V in, all parls in sche-
malls, supplied except PC board and bleeder
amp. $11.50/unit, plus $2.00 shipping and han-
dling, 6% Calitornia tax. SHOCK CO., P.O. Box
4332, Vellajo, CA 94540

GRAPHIC EQUALIZER

TWELYE bands/channed 5100 kh. siili availabile;
see May 1978 R/E cover story or write: SYMMET-
RIC SQUND SYSTEMS. 912 Knobcone Place,
Dept. R, Loveland, €O 80537

SATELLITE TV

FOR THE HOME

Our mecaiver fais you get Ovr
75 Channeis of lalavision
directly from the sateliles®
HBO0, Showtime. super sip
thons., spOTs and mavies from
around the workl Works Amywhers -
FCC licansing nd longer requinsd

—3 WAYS TO GO

« Buy complete—our 24-channel tunable
receiver, LNA and feed, only $1,600.
« Asssmble—our kit, al! pans included,
2-day project.
* Construct—from our new step-by-step
plans—SAVE!
Compiete detalls covered in our Home Earth
Statlon manual. Send $785 loday irefundable
agsins| eny purchase). or call gur 24-hr, C.0D.
Hotline: {305} 8694283
SPACECOAST RESEARCH
P.O. Box 442, Degd, T, Namonts Sprngs, FL 32?91'

EDUCATION & INSTRUCTION

TELEPHONE bugged? Don't be Walergated!
Countermeasures brochure $1.00. NEGEYE LA-
Bé)RATORIES. Box 547-RE, Pennsboro. Wy
26415

UNIVERSITY degrees by mail! Bachelors. Mas.
ters. Ph'D’'s ., . . Fres revealing details, COUN-
SELING, Box 317-REZ, Tuslin, CA 92680

BROADC ASTING! Siart your own radio station 8t
nome. school, Churchl Becorme a DJt Free Intor-
mation. "BROADC ASTING". Box 130-F2, Para-
dise, CA 95069

ELECTRONIC MUSIC

ELECTROMNIC music and home recording
Polyphony megann®. Advanced applications. in-
terviews. Projects. compiner music. Sample.
£1 50, Subscription (6 1ssues), $8 US/$10 foreign.
POLYPHONY. Box R20305. Okla. Chy, OK
73156,

© FREQUENCY COUNTER 35MH:z

L’i one © CAPACITANCE METER JpF 10 999KuF
n

Wit o SOUARE WAVE GEN. tHE to B9KHz -
© OHMMETER - J.58MHz Xial = Reguisied P5 - Five
8" Readoui®-Low coat TTL Clrculis- Automalic

Ba AMAZED — Satistaction
iha plans, alchad P.C,

hoard 4-3f4" by 6-3/4"' and tronl Ba
for $15.29] BAGNALL ELECTRONICS,
179 May Street, Falrhield, Conn. 08430

0861 AHYNYHB34

o
"
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e
% - % 120 rcs
- "SURPLU.

= flzd ! | cataroc ELECTRONICS
2 = 176 SECOND AVE.
l.-l‘.l = WALTHAM. MASS

T ~ 0154
9 - Mernpuags L0 et S 3 04
e — : TEL. (617) 388-4705
o W1t dut @nr oreg. o] Mase or roathers 5T verif our ecfatl at 7 Ok baod S, Amcsbury, Alasi.
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Be wure to mclude ufficuent powrage

AM-1SL
STEREO

'

AUTOMATIC RADIO

MADE BY THE
AUTO RADIO
SPECIALISTSH

Models
May
Vary

] FUSH BUTTOMS o

— ¢100 STEREO
LY AUTO RADIO

UNBELIEVABLE

FACTORY CLOSEQUTI — One of Amtr&n‘l largest
independent manulaciurers of wutomobils eadios has
El:n up which w¢ announced In Nov. 197THF Radic can 1pend LM for simple enmoonsnts—which meany

cironics &Popular Elecironlcs mazscines). We've 1lareg uu out of reach io many lolks md 21“1
been foriunate In u%\#rlnl maore of the last suto ra- | cans. o‘: wanlis -wm? u% .?!
d-lm ia pPraduction o arw AM-FM-MPX-Sirreo ﬂ-l.ll -1 & purchase of a g1 radlo for

designcd for new carn, AD arc tesied 1 ﬁ,’ .95 sl D.]l-l. The mdjo! m demEned ;

o&cuu nal and corme with knobe & 6 push builons. or of your car tha the combination
ideal for inswalling A Your auio, ven, camper, bosl or lu hud soft nphohund wuzfsces. |1
of any olher Dlace 12 VDC i avallabic. ¢ periect o B Lo TeTes ny -

95 i AUTOMATIC 200 tareoi Ercelont Fai reevntion:
RADIO-FM &h up ll:‘tlom with weak signals!

maial L Tal: ah
$2 for Shpc. BUY OF A LIFETIMEL Mo. 3743R buitons and froms besely "

NEWS ITEME = ﬁulo 1ters has brcome v poPhisu-
cated as home = and Neatly sy expenglve. You

' —----.--

NEW!

Speakers For Ab Above Radlos
g AT SURPLUS PRICESI

=N
' Quali
1‘. _. -a "

Delta Mo, Size  Typr Obma Walla Magnet Ilu.cu:. Each

” s0010n Bz6  Ovwal 2 10 MUR4 SMxaWT $7a3

s - - [LELL I ] Round 8 a 3 v e 3.85
y §0013® Bee Round é & @ 3" Rd. :l-'r.fl (R

‘ $ociak $w FRoundd ik s 12 3w Rd, FT/E .93

! E0011R 436  Oval 4 )0 2.3/87Sa. S e 3" 384

Csoozem 43§ Ovel 8 10 2-3/8"Rd 6l x 2" 1.9

a HHR compiiance slareo s

«0013  KBO11

L0010 $FIO

BUILD YOUR OWN STEREC RADIO.....

KLH:Tun

YElas hotcs, 2TYPES AVAILARLE

4.95 M FvM-AM

OwNo, tooosn SsLTH |wun
“The Maart OF A Reealvar™... \N‘c Bave nequﬁ}wl 8 Bumber
of fromi and tuners. .msada for KL11—one of the sudio
&“ ‘L 7 upe 3n jis paphisticated recelvers. Thewe tuners
con '] mcchl.nlcu aleciron < secilons, Thc .Inl-

ol an RIF

m the luner m-lﬁm e t
AM outpul i 4 z Baul wpn opeul.t on 12
snd draw appTos.

n*_u on FM mod-
aly has 8 vermler lor llne iunink unu l.l.l.hi!ldrd

mher Fid cmlg

transformer i ooe ol the most varsatile high Power
l'orr.ncu -t hln #ve: wold, 10 has & heavy duty wind-
RARE ingps. std & dual 1a Tnmuv It bas solation winding
rated n over 830 A p |u b nther windings. Probetr mplec
F INDI ow uu:u ou'- secondary
wnalorme: may
Oelts No. 89PER by, ped on 118 0r 230 valtl. by m!.lnl ibhe Primaries ia
wovien or parallel. Al oulpul vollages may be reduced the primary windings
s1m are Dlneed Ln series and o rll.td on 116 volie, Wre provide a duga wherl ahowing
of the vollags bilities of this Nexible tranaformaes. Linted are the mated
Value voltages. These currenis are cxLrtmely tonurvn.l.\-. Wa have drawn ws much ss
5% more. 101l] keePind with our Gwp ratinga. 3% bl BT uIWMT x

5= 15V § 3.0 Ambs FOr computers, hih powst smpi,
15v . $.0 Amps 120 WPPHEY, benck LupPiles. #1c.

5 MAILORDER A

E

tion of the g'
voliage Lo varbed

Secondary
1= 123V ¥ 33 Amps 3= 13V F 4.3 Amps
2 IV P 1A Ames 4— 11V § 175 Amp. 8-

LimiEn Sresdinr
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Convert Your Car Into A Concert Hall! 1., |

l-ligh Power TRANSFORMER

DDRESS

LIA

MICRO COMPUTERS

TRS-80 miCro computers by Radic Shack al 15%
discount. Also have software lor business sys-
tlems MICRO MANAGEMENT SYSTEMS. Down-
town Shopping Center Flaza, Ceiro, GA 31728
{912} 377-7120

SATELLITE TELEVISION

RECEIVE secrel sstellite television. Complele
plans $25.00, inlormation 3440, TELE-TEC, 3688
Royal Drive, Moblesville. [N 45080

INVENTIONS

LEARN how to offer your Invention for saka of
license. Free booklet cubines procedures, royally
rates, requirements. KESSLER SALES CORPO-
RATION. C-312. Fremont, OH 43420

Buwrglar-Fire Proftection

Pratect Your LiHa, Home, Resinanr. huto, aic.

* Our rmiviey Japery how it pour own
] oslorm Lritemt and deveres ool weey BELS W
offer FaEE wvig-ib sngreersey Mrvce

FREE CATALOG ‘i~ Sime o i

Boa B28062-RE  Lincolm, Ne. GE5H

FIRE

Burdex Securily Co.

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of Small Elsctronics Manutacturing
Business—without! invesimenl. Write: BUSINES 5-
ES. 52-R. Brighlon 11th. Brooklyn, NY 11235

BEC OME a semiconduclor distributor full or part
flma. Hero I§ & 1 are Opporiunity 10 engage yoursell
with one of Am--ca 8 leading suppiw s of original
duciors and exact replace-
mani parte. Seil directly to reail outiets, repalr
shops, service techniciens and manutaciurers
Complete produch line, backed up by a 40 million
doliar Inveniory, priced to sel! up to 50% lower
than 1he |eacing replacement Kne. AR products
guarantesd Mo invesiment required. Live wires
only. Write 10 NEW.TONE ELECTROMNK.S IN.
TERNATIONAL, P.0. Box 1739. Bloomfield, KJ
07003
MEW tax loopholes diacovered, Everyone sligible.
Uniqus ideas. Free jacts. ULC, Box 359 BC, Clark-
sion. QA 30021

WHOLESALE, bearcat scanners, C B8, siereos.
speakers, top brands Fuzrbuster, Cobra Fresi-
denl, Ploneer, Jenseen, FAegencey. $3.00 bringa
catalog price list to: T & D Associstes, North Side
Square, Paris, IL 61944

Tha Ovsiemid FCC Toats Armmery SR mames
hal AR iy o g for FOC F oy omd
Sotwend t1oun Fatlsn wbiphmnn tmyivmpay. N rui I
v i Chelull WL, b B S

g ol b iy At FOC vanm Pls “Todf

Sauratv™ Alsioty Totr Praven] P85 gttt }
aryviomi G aniee

commane PI’!OD’UC'I]DHS l m‘w_n‘”“ £

CASH120

WANTED

MARCHANT mechanical calculaior Model 10MR,
$100.00. LEGNARD WOODALL, 3811 Dempster.
Daitas. TX 75211

TREMENDOUS BUYS In New
And Gov't Surplus Equipment

Dol Telephone *“SUPER BUY*

S m vy b tovn of Ceeemy o
.ﬂn-.u-uuunmu{
g Pt o = ol 1TV
Complota, | mo ports m i | 49 ot
wwrhing e Yor gmas o i o o

madeh. Thna Wy Why-mof from Commprrl
vy |t ey b, eivyc el aied e

==heini g7y P

FRESF CATALOO 1has. 1o BAYINGT Oa

e L LIT Y
e L. &
Memey M bR

Surplus Ceater Box 82209-RE Lincoln, Ke. 68501
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Low Cost...High Performance

600 mHz COUNTER

DIGITAL MULTIMETER

Da-700 Ei2 L
1

5~ e

sl
-u.u;;t_"“"*-——

$99'95WIRED

Low cost, gh perigrmance, that's tha DM. 700 Unlke some of 1he
hobby grade DMMs avaidable, the DM- 703 ofters protess.onal Quahty
performance and appearance at a hotbyst prce U features 26
ditterent ranges and 5 lunchons. all arranged a s cOnvenenl, easy 10
use lormat. Measurements are arapiayed on a targe 3% g, % anch
high LED display, with automalic deCimal pacement. sufomatic
polarty. #and Owvérrange ndicahon You can depend upon the
DM-7D0, siste-of-the-arl COMPONEMS sulh as a prechon laser
tammed rédaltor array, Bemconducior band gap relerence. and
rehatle LS| Crcutry inSure lab Quikly perlormanc® {or pesrs 1o
come Basic DC volts and ohm3s accuracy s 0.1%, snd you tan
measure voltage all Ihe way rrom 104 v to 1000 volts, Cuirent fsom

1 pd 10 20 amps and resatance trom 0.1 ohms 15 20 megohms.
Owvericad protection o winerent i the desgn ol the DIA- 700, 1250
volts AC or DC on a1l ranges making « virtually goot proot, Power 8
supplied by four 'C’ g1z Cens, maring the DM-700 portable. and, as
cptiong. 8 nicAd batiery pack and AC adaDier ase avanable The
OM.700 features & pandiome pot Glack. rugged ABS case with
Convemient retracisbie Lit bai, All factory wired unils are Covered by
a obe gedr imied warrsnly and mits have a 90 day parls wairanty.

Order a DM-T00. examine it for 10 days. and |l you're not satisifed
I gvery way, feturn it i ongmmal form loc & prompl freiund

SpecMic@bon?

DC and A vollk 100 aV 12 1000 Voits. 5 ranges

D anct AC current 0 1 pAto 20 Amps. 5 ranges

Aenstance’ 0 14 to 20 megonma. 6 randes

Ingut Or prechon: 1250 volts AC/DC 81l rangnas 1use Protecied
tor Sverc urrent*

Input \mpedance 10 megonms. DCAC vois

Dinplay 3% dighs. 0 5inch LED

A curaty: 0.1% basic DT voits

Power 4 'C" cells. pphonal nicaa fack, or AC adapier

Sizer 8"Wad'Hx6"D

Weight 2 Ibs with batteres

Prices

DM-700 wir =i + tosted
DM-700 kit form

AC adapter/charger
Nicad banery pack
Probe krl

TEAMS: Salislsc)
m.md.c”c?. dd.';rl!».l’dm:'-
.00,

mo:
Im order  $8.00, durs  unde
u&’"' J-.dd:::‘zd“gd sorhlrooluuqo'
I a . add
ll;'\urﬂ$ m.mnu% l"!e'l‘l.ln

399-95W|RED

The CT-T0 hreaks the price barrier on ab quallty frequency counters.
Mo longsr dGyou have 103 ettie 10r B WL, nalf.kit OF pOOr perlormance,
the CT-70 is compietely wired and iented, teatures pProlessional
Quality construction and speCticalons, Plus i covered by . one year
warfinty Powes lor the CT-70 is proviced by tour "AA” 328 batteris
or 12 vails, AC or DG, avaiable a3 ppbiont are & niGad battery pack,
and AC adapisr Three seiectabm I1@Quency ranges. ach with s
Gt Pt - amp, enabie you 10 Mdk e aCCurate maasur emAarts from @i
than 10 HE 10 greates than 800 mM2z Al swilches #r8 COnvenienTtly
ocated on Iha Ivont Pinel 11 dsse of operation. and & sngle inout
Mck 8hminates the need fo Change cables a8 diierent rangss are
selocted Accurlte resdings ar® insured by the use Of a large 0 4 inch
seven dgit LED display. 8 1.0 ppm TCXD tme base and & handy LED
gate hght ndicator.

Tha C¥-70 w 1he answer 10 ail your measuremant needs. in 1he
lield, in the lab, ar in the ham shack. Order yours today, examine it for
10 days. if you're not compietely salisfied, return the unit 1or 8 prompt
and courtedsus refund.

Specitications

Frequency range. 10 Hz 10 pver 600 mH2

Sensitretty: wss than 25 mv to 150 mHz
lass than 150 my 1o 600 mHz

Stabitiy. 1.0 ppm, 20-40*C, 0.05 ppms"C TCXO
fime Dase

Oisplay 7 digits. LED. 0.4 Inch haignt

Input pratection. 50 VAC 10 60 mHZ, 10 VAC to 800 mHz

nput IMpedance: 1 megohm. 6 #nd 60 MmHZ ranges 50 ohms,
600 mHz fange

POwa: 4°AK cols 12V AC/DC

Gatle. 0.1 sec sn0 1 0 sac LED gata hight

Decimal point: Aulomatic, all rénges

Bize: W x 1 W H 1 5%0

Waight 11t wilh batterias

Frices

CT-70 wired + tostad

AC adapier.

Nicad pach with AC adapPter/charger ..
Telescopic whip antenna. BNC plug.
Tilt bait @ssembly..

CT-70 Kit Form _

1I3Msay alEchomics

BOX 4072, ROCHESTER, MN.Y. 14610
PHONE ORDERS CALL
{716) 271-6487
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100 W CLASS A

POWER AMP KIT
Dynamic Bias Class “A" cifeuit design makes this
unlt unique in s class. CrySiar clear, 100 walts
power oulput will satisty the most picky fans. A per-
fecl combemation with the TA-1 low T.LM. ste-
reo pre-amp.,
Specifications:
= Dutput power 100W AMS Into 5-ohm
125W AMS into 4-ohm

« Frequéncy response: 10Hz - 100 KHz
= THD : 1655 than 0.008%
= S/N ratie: better than 80dB
= Input sensithvity: IV max
= Power supply: + 40V @ 5 amp
TA-1000 XIT

§51.95

Pows:
translormer
$15.00 sath

MARK IV 15 STEPS
LED POWER LEVEL
INDICATOR KIT

This new sterep feve! indicator kit consists of 36 4
tolor LD {15 per channef) 1o Indicate the soune
level outpyt of your 8ImDIitier {rom — 3608 ~ +3dB
Comes with a weil-gesigned milk screen printed las:
tic panet and has & saleclor Swilch te allow floating
o Z\Fradual outfut indicating. Power suppiy Is &~
12 D.C. with THG on board input sensitlvity con
;rols. This unlt can work with any amplifier from 1%
0 200W1

Kit Includes 70 pes. driver Lransistors. 38 pes
rnaicn;g 4-color LED, all alhcjr Rlectronic compon-

baarn sad

MARK IVKIT $31.50

SANWA
COMPACT — LIGHTWEIGHT — LILTRA SLIM
BATTERY CHECKER — LED TESTER
T-550 {w/o'temp probe) $44.50
T-55THD [lemp probe) $65.50
SPECIFICATIONS
Ranges
DC Voltage: 150mV, 500m¥, 1,5V,
6. 15Y, S0V, 250V, 1kV (All
20k T /V)
25KV ‘Usig&w gmbcl'
DC Current: SOuk, 2. 5mA, 25mA,
(LD
oltage: 15V, 3
AC Current: mA, SA (?\}.lnd
S5m¥ d

reg
Resistance: 10kC  (DOKD
M0 Sﬂﬂkgl'lu. calbin}
1008 1
1060 50k0 {mid scale)
1062 100k

Load Curfent. 30mA  3mA  J0OmA

Load Voltage: ¥ 3y 3y

Decibals —10 w5548

Batt Check: 0.8 to 1.5¢ {102 10ad)

LED Check (Available}

Temparaturs. —50* 10 +10G°C and 0* 10 +200°C
Probe not supplied with T-55D)

Acturacy

DC Yoltage. £2.5% (s.d

DC Current: +2.5% 1.5.4.

Baft Check: +25% fad.

AC Voltage/Power on 1.5V range £5% 1.5.d.

AG Vellage/Power above 15V range: +35% [g4.

AC Currenl: =5% {.s.d.

Resistance/Temperature: 3% of arc

Cimangions: 146 X 97 X 28mm thick
Weiphl: 2
Ingntemxlféam supplied weth Batteries 1.5¥ (UM-3 or

Fute & Spare’ 500mA 250V
Tomparaturs Prabe (T.55THD pniy)

30W - 30W STEREO

HYBRID AMPLIFIER KIT
It works in 12V OC as wall! Kit includes 1 PC SANYD
STK-043 stereo power amp JC LM 1458 as pre amp.
all olher electroni¢ parts. PC Board. all control
pots and ial heal
sink for rid. Powe
transtormis nol 0.
Cluded. Tt Droduces uiirz
hi-fl output up to &0
walts (30 walls per
thannel} nyel grves out
les5 than 0.1% total har-

§$32.50 PER XiT monic distostion batween

BATTERY POWERED

FLUORESCENT LANTERN
MODEL 838 R FEATURES

= Circuitry: designed for operation by high
etlicient. high power silicon transistod
which enable illumination maintain in 2
slandard Jevel even the batlery supply
draps 1o a certain low vollage.

- 9" 6W cool/daylight miniature fluores-
cenl ltube.

* 8 x 1.5 UM-1 (siza D) dry cell baitery.

i sliging door fo¢ changing hatteries

$10.80 EA " Stinless reflector with wide angle in:
0. creasing luminalion ol 1he lantere

§ 51eps 4 Colors
LED VU

Stereo level indicator kit with arc-Shape display
panell!l This Marx 1If LED leve! indicator is @ new
design PC board will an arc-shape 4 colors LED dis-
play {change color from red, ydlow, green and the
peak outpu! Indicated by rose] The power range js
yery large, from —30dB 1o + The Mark [11 in-
dicater 1s applicable fo 1 watt « 200 watts amplifier
operating voltags is 3y - 9V OC af max 400 MA. The
cirgud uses 10 LEDs channet It S very easy to
connec! [0 the amplifier. Just hool up with the
speaker qutputt
IN KiT FORM 512.50

STEREO AMPLIFIER

COMPLETED UNIT = NOT A KIT!
DCL pre amp. & power stereo amp. wilk bass. mio-
die, trable 3-way Igne conpol, Fully assembled ane
tested. reddy o work. Tolal hiumnonic distorlion jess
than 9.5% at full power. Qutpul maximum is 6C
wal!s per channel at 81 Power supply Is 24 - 3BV
AC or OC. Compiele uall Assembled $49.50 en
Power translormer $ 0504,

SW AUDIO AMP KIT

‘2 LM 380 with Volumia Contyol
Power Suply & 18V DC
OMLY $6.00 EACH

MARK Jl SOUND
ACTIVATED SWITCH KIT

A new designed circuit em-
Ployed 2 1.C., a DPOT relay
with a ted Indieator. A con-
densor micmio_hone Lom
with 1he kit The relay can
handle up to 200 watts con-
tact 1o allow to control most
things. Just click the finger,
the relay will close, the sec-
ond click will releass i,
Sensitivity can be ad-
justed by an on board
frim-pet. Operaling
valiage 9¥ D.C

TY-1B

$4.50 PER KIT

PROFESSIONAL
5.50 wa.
G.gg [TH
C. 0-30VDC  0.50 oo,
JADC 9.00

X LTFEL METERS
1 € 0-100V0C .00 eo.

w——2t —— Al melers white face with black
Tvoe MU-S2E < .a1es. prastic cover.

0.5” LED
ALARM CLOCK MODULE

ASSEMBLED] ROT A KIT!
Featurgs: * 4 digits 057 LED (vslays = 12 hours
rezl time format * 24 hours alarm audio output
& 59 min. counidown timer = 10 min. snooze control.

SIERTENET OHLY $7.00 EACH
SPECIAL TRANSFORMER
FOR CLOCK

$1.50 EACH
CIRCLE 27 ON FREE INFORMATION CARD
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DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS
PEASUNAL CODEIL
SPECIAL $19.95

* wollage ered

+ mechanically triggered

[his alarm protecis you and itsel Entering pro-

iected area will sel it off. sounding your car horn
o Siren you add. Ay change In voltade will also

irigger the #larm into action_ If cables within pas
senger compariment ard €ut, the wnlt orotects iself

9y Sounding the alarm. 3-WAY PROTECTION!
All units Jaclory assembled and tested — No1 2kt

A NEW LED ARRAY AND
DRIVER FOR
LEVEL METERS

This seriz$ covers & wide rang= ol ievel inditation
1588, oUlput and INpU voitage, time related thange.
temperature, Ilghl measurement and sqund fevel. The
srob/am of uneven brilance often encountered with
LED arrangemenis as well as désign problems caused
3¢ uSing Several units of ng Size are substan-
liglly reduced. 12 LEDs In oo
LED ARRAY

GL-112R3 Red. Aed. Red

GL-112N3 Green, Yellow, Red

GL-112m2 Green, Green, Red

GL-112G3 Green, Green, Green

h.
o~ I A
2.28°

LED DRIVERS

IR 2406G is an |.C. specially designed to drive. 12
LED. The number of LED Is lineally ifluminated ac-
sarding to the control volugl input terminal 21.
Ope:ating vollage 159 32YO.C. 35135 EACH

FeFRYF "

PROFESSIONAL FM

WIRELESS MICROPHONE

TECT modet WEM-181s 2 ractory assembled FM wire-
e3s microphone powered by an AA size battery.
Transmits in the range of 88-108MHz with 3 1ransis-
lor Glreults and an omni-direclional electnc conden-
ser. Ei¢ment built-in plastic 1ube type case. mike is
5%~ long With 3 standard FM radio, can be heard
inywhett on 2 one-acre o sound Quality was

s T ———

$16.50
FLASHER LED

S inue design combinas @ jumbo red LED with an 1
‘lasher chip in one package. Operates directly from
3¥-7¥ DC. No dropping resistor neded. Pulse rate

Hz @ 5V 20mA. ___m

2 ior $2.20
LCD CLOCK MODULE!
* 05" LCA 4 digits dis%lay - X'tal controlled cir-
suits » D.C. powered {3 hatmr} = 12 hr. or 24 he.
isplay + 24 hr. alarm set - 60 min. countdown fimer
* On board dual back-up lights = Dual lime zane dis-

Jlay - Stop watch function,

HIC1200 {12 hr) $24.50 EA.
WEC2400 {24 br| $26.50 EA
MINI-SIZED 1.C. AM RADIO
Size Smaller than a box of matches!

Receives all AN stations.
Batteries and ¢ar phones influded.

Dal¥ $10 54

4P0T 3 AMP :j

LINEAR SLIDE POT

S000 SINGLE
Metal Case 3" Long
2 FOR $1.20

CONDENSER MICROPHONE
Sub-Mini Size ;i
FET Transistor Built-In  $2.50 each @_
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FLUORESCENT LIGHT

DRIVER KIT
12V DC POWERED

Lights up 8 ~~15 watl Fluo-
rescent LIght Tubes. 1deal
for camper, dutdoor, avto or
boaL Kit inctudes high volt-
age coil. power firansistor.
heat sink. all other electro-
nic parts and PG Board. light
iube not Ingjuded!

Wilh Caze Only
$6.50 Per Kit

THE MOST ADVANCED
TIMEPIECE OF ITS KIND

IN THE WORLD!

LCO Quartz Alarm Chmnugraph with calendar and
dual 1lme zone'l Walch is the same as Seike but you
pay 2 lat more for the namel

= 24 hour alarm - Chranograph
ggunls ug 10 42 hrs.. 59 mins.
9 sec_+ Preciston of ¢hrono
up te 1/10 sec. indicated by
10 moving arrows!l - Lap time
(wilh chrono running unimter-
rupled} * Time digplays by LCO
for hour. mln.. sec.. day. dale
of e week and AM/PM -
Catendar Qives opt dale-day
* Dual {ime zone for any two
clties of the world at your own
choice. - With light Switeh fo
allow you to see the time in
the dark!

Regular Prica $85.50

One Year Full Warranty SPECIAL $49.95

ANY SOUND DECISIONS!

Solid stale sound Jndicator cperdting

yoltage Y %I J0aA. Small size ap-
« Proximately ¥"x1%".

Mode| £B2115 {Continuous}

$1.50 EACH  Model ER2126 (Slow Pulse]

Model FR2135 {Fas! Pyigg)

gy K fwr b o

ELECTRET’ OONDENSER
MICROPHONE W TIE-CLIP

Sensitivity: 858 4 3d8 (At 1KHZ)
75 Impedance: 500 OHM Freg. Response:
Material: Aluminum 50 15,000 Hz
Cord: 10 [t Length  § 19.56 EACH

ELECTRONIO ALARM SIREN
COMPLETE LNIT
Ideal lor use 38 an Alarm Unﬂ
or hookup 10 your £af back-y r
make a reverse indicator. Ligh
utpul up11§v13068 Yollage sup-

ply &
500 UA

/_m ONLY $1.50 3

Sub Mini Size
PANEL METER

ELECTRONIC DUAL

SPEAKER PROTECTOR

Cut oM when circult is shorted
ar over lsad o protecl your
amPlilier as well as your
% spaakers. A musi for 0CL
circurts
1 KIT FORM
- $8.75 EA.

" ALL 1{FVOLT INPUT
S0V 4 AMP
36Y CT

?nnnnsi’onmms

3 AMP
3 AMP
3 AMP
0.8 AMP .
0.5 AMP $2 50 EA,
120 MA §1.80 EA

REGULATED DUAL

VOLTAGE SUPPLY KIT
=4 0¥ DC 800 MA adjustable, fully regulatad
by Farrchitd 78MG and 791 G vollage reguiator |.C.

It inluges all electro-

nic parts, fiter capagl-
- fors, (€, heat sinks
ind P.C. board.

$12.50 PER XIT
3 AA size fast charge {4 hours}
NI-CD by Sanyo, All brand new ¥ ey

and [resh 450 mah per te".-\r\_
Limited supply 35.40 PER PAK =

BECKMAN FET

LIQUID CRYSTAL DISPLAY
Overall Size 27 x 1.2% 05" characters
relleclive {ype.

Model T37-01 — for clock 4 digits with
PM, alarm, snooze, tolen indicalors
Model 739-04 —~ for panel mefer 4
digits

Model 739-03 —
iglts with
indicator,

All displays include zeber connictors
and front bezel. With data sheels

Yaur ehoied — any model  §7.50 EACH

8888

for panel mater 3%
sign and over range

POWER SUPPLY KIT
0-30v% 0.C. REGULATED
Usas UATZI and ZN3055 Power L
TR qulpud can be 3dmsied from w o
0-30V, 2 AMP. Compiete with PG -
board and ail electrdMic parts
Transtormer lor Power Su&p 0-30 Power Supply
2 AMP 24¥ X 2 s'u §10.50 ¢aeh

1.C. TEST CLIPS

Same as the E-Z clips $2.75 :

HSFISHER" 30 WATT
STEREO AMP

MAIN AMF {15W x 2)
Kit inctudes 2 pts. Fisher PA
301 Hybrid IG ait electronic parts
with PC Board. Power supply
16 DG (not included). Fower
band with (KF 1% = 3dB). VeIt

Suber Buy - ain 3B, 20z - 20KHz

dnly $18.50

QAO POWER SUPPLY

Wall Type Transtormer
200 MA
100 MA
120 MA
100 MA

12VAC Dutput
(ulput
Qutpul

Outpul

With 20" Long Leads
In Black and Red Colors  Per pair

SOUND GENERATOR I.C.
Creates 2Ilmost any type of Sound = gun Shol, ex-
plosion, train, car crash, star war, birds. organ sxt.
A builtdn audic amplifier pravides hioh level output.

Operates from one 9V battery, 28 pin
dip; we supply the datas. $2 g0 EACH h

SUPER 15 WATT

AUDIO AMP KIT

Uses STK-015 Hybrid Power Amp
Kit laeludes: STK-015 Hybrid IC, power supply with
power transtormer, {ront Amp with tope Control, all
electromic parts as well ps PC Board. Less than
0.5% harmonic dislortion at tull power Y:dB re-

. spoast from 20-100.000 Kz
f—‘w This, amoiifier has QUAST —

ULTRASONIC
% SWITCH KIT

Kit inciudes the Ultrl Sonic Transducers, 2 PC Boards
lor transmiller and recelver. All eleclronic parts and
Instruetions Easy lo build and a 10t of uses Such as
remote conirol far TV, garage door, alarm syslem or
counter. Umt nnerates y 932 DL, H

Complimentary class B out-
put. 0u1 ul max s watt (10
. watt R S1oat 4 OMLY
& $23.50 gach
HICKOK LX303
DIGITAL LCD MULTIMETER
- At diglts dispiay - 200 hours 9v
battery life - Auto zm DolanByc
overrngs i
F.5. sensithity - 19 ranqus and
functigns < 0.C. voit: 0.1 MV to
1000¥ « AC. voit: 0.1 ¥ to 500 ¥
- Resistance: 01210 20 M2 - DC
current: 0,01 A 1o 100 MA

IUR PRICE $71.45

COMPLETE TIME MODULE

0.3" digits LCO Clock Module wilk month

and date, hour, minute and seconds As
well as sfop’ watch function!] Battery
and batk up hight 15 with the module.
Siza of the modute 18 17 dia Idedl for
use i wlo panel, computer. nstrument
and many others! $E95 EACH

SOUND ACTIVATED SWITCH
Al parts comPleted on a PC’ Board

SCR will turn on relay, buzzer cr

trigger other circuit for 2 - 10 sec.

{adjustable}. Ideal for use as door

alarrn sound controlled toys and

many other Projects. Supply voltage

$1.7503 45V gV DL 2 101 $3.00

BUSH-BUTTON SWITCH

N/(pen Gontagt
D Color; Red, White, Blug, Green. Black
7 3/$1.00

’ N/Close 2150 Available
50¢ gach
LARGE OTY, AVAILABLE

HEAVY DUTY

CLIP LEADS
)~ 10 pairs = § colors Alligator l:llps on 3
22% long lead. 1deal for any test
$2.20/gaek

FM WIRELESS MIC KIT

It is nol a pack of Cigareitas. (T is a
new FM wireless mic kil New de-
sign PC board tits inte a Plastie
cifarelte box (case ingluded) Uses
a condensor migrophon® o allow you
to0 have a better response {n Sound
E\r‘:k up. Transmits up 10 350 H1

1th &n LED Indicator to signal the
unit is on =FMM? KIT FORM $7.95

ot

Az, FORMULA INTER"ATIONAL INC.
”—““’%ﬂ"mfmmlﬂ

ELECTRONIC SWITC KIT

COMDENSER TYPE

Touch On Touch Off

uses 7473 1.C. and
12 refay

$5.50 nach &-

1 WATT AUDIO AMP
Al parls are pre-assambled on a !

mini PC Board, Supply Voltage & W

9V D.C. SPECIAL PRICE $1.95 aa.

LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incorporates brand-new D.C. ﬁesi?n that plves a
frequency responsSe from OHz — T0OKHZ +0.5d8!
Added leatures like tone deteat and loudness Control
let you 13ilor your own frequency supflies 1o &li-

minate power flucluation!
Specifications: - TH.D. less than 005% - T.Im.
test than .005% - Frequency response: DG to 100KHz
+0.548 - RIAA dewvialion, =0.2dB - §/N ratio: bei-
ter than TOdB - Sensitreity: Phoﬂo WY 4TS A,
100K 100K - Output level: 1.3V - Max. oulput: 15V
* Tone conirol: bass tmdﬂ .I’mbla = 10d8
15Hz * Power supply: +24
L comes with requiated power sunn Y, all ¥ou need
15 2 48¥ CT; transiormer @ 0 A8
ONLY $44.50 .
Xitormer

SOLID STATE
ELECTRONIC BUZZER

’ .
| % ™
$1.55 0

Wini size 17 2 %7 x ¥
SuDDIchllage 1.5V - 12¢
|deal for Adarm or Tone Indicator

2/80

Send $2.00
!or D tanmd

(ﬂl\ Ty
«®

LITOTE XALIY (1l

Fdad & ok bRH AW B
K

CIACLE 84 ON FREE INFORMATION CARD

VAP TR T mw =71 T
Phana Orders Arcaplad a@n Vil oMLY, HD C GD..“MNO Ws TE.Y MR, nrw Sl
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Buyers Worldwide Are Clamoring For

1¢ MORE GETS U

DON'T

B TWO WATT REWIIORL, ¢ ooy Sl ' Gy, wpey 1% loall |
3-TERMIMAL STRIFL senl'd skl sod proim types. 7 bugs & up, U0
WA TCH GUTS. LED. who beacw i e gl hangead e111H
18.1000Y 14 EECTIIRS. 1M400°, sy coed nutal bpsdu, BRI ... . 1
b5 WATT ASTIC POWEA, ot 00 soviey. TO-230, 300b<ha 3A, 1011000
CALCURATOR AC JACKS, § tresinmls, ilsin misi A e

A3 PREIOEM % WATTIRE powulat rabwn. v PC (#3444 .
200-PC LOARD PARTS, boards boaded «/188% marty. bbby bonansa, |3 5844
SELOW WOSSE EESHSTORS. 170 & 12 W, ooube & magnelic Iim (0300 .,
0pc SIMI-COM SLRPEISE, saar rovirs dinlog, ohr. wioniwd. (TN .
10-TRANSISTOR MECT ,

1-LASCE OPTD COUMLIN, Brpr M11C miwd 1x AT o
10.UPRIGHT MICTROS 100" anvt’d valuen 1=t ggn. (25000

f-ns-32

T Gk XV AVDEHD AME, Prpt PA-DR) 11 ciip, maa, e EVED sk
1R RCURY TRY SwWITOH M.C aded HVYDC B A wAeasdi 5o belnd
SO-CAP APECIAL, aat + il sy liw, walca, covamic, @ir, oby. LODTR .,

. HTDIHAL CAPATITORS, wned loe hama, (L. LS gloquibrs 10 a8
A0 PLASTIC TRANSIATONS, oraTd yntraled smd bbbk, (o Jblbay
S-0Y INDICATONS. w/l€nlt 1811 Limp maredac e pacese 4053800 .
#12 VOLT LAMPS. whiesds popular vol e ol wn B L
1 113 YOO 3OLINOID, timilar 1o Cuardlin wphmgre. W cirsbe. 041
1-T¥/AUDIQ SHILDID CAMLL 2 ¢ond. 1 TRCA phowe glugn, 1030130,
1. POWER TAR TRANSSTORY, MPh b, TO-770 143627 , . S
&-PRICI5HON TRIM POTS, 2ut'd 4 it sniviied WY
0. AN T8, 4 NANG, BWITCHING DIODL saial bpady Tma, 1809,
T-51¥ STUD TININ. 10w, DO, 37 bl Moterels 101 o m (P18
] #PUSHRUTTON Apams SWITCH, 1325 wAC 1A SPLE, MC, (0 IR, o
6-CARLE & PLUG SET, T cond, 53mm mbal slvx w/b'polanaed calily, [s8737)
$-SUPIR® INZITT, WP, ICBO-AEY. Ma 100 1W 1 T4, 1092 THIA (39321
10-RESIS TO HETWORKS, 341501 ¢d wpleey im #1010 pdf simpghors, (03499 .. .
AYARACTON DICHIS, war, (uner (4P sisars, M0-5So pd 1o 5807
SePRICI3HON pISISFORS. 0, 1, & 1 wafts 1%, ayueried rRY .
A5-CERAMIC CAPY, snit'd wal & vevien, e, walvwlars e, LI
30-MOLEK COMMEC 1005 avig, saet d sivios oloey. & + of rad Lo BT
¢ ROCKIE SWITCHES DPOT, sabier opriel levwanshe, Le 19031
1-RILAT. BABCOCK MVDC AFLT, Plaslie Save LMD,
1:35 AP ARIGGL MICT LK, 39 velis 100°. (0 1941 i.
54148008 SICTRIIRS, epect, saial levds. uarried, 1o 1900 | T
Mpe. HIAT JimINK, Theomo-fil uetwl avtn o sizes, sheinks St ie 300 .
HESUDE 1 INCHES. SPET, PDT. oic. ol vhapet and siggs, (€391
13 DTS, 100 prime. ater d 1hp fows sic.. masked Lo 5709]
1-MAN-F3. T ey = bbbk diev, 100°, d, 1938421 .
#1151 COAX PLUC, mates to $0-259, Amphesol 151211}
T-AIZE SINSITIVE UNHUNCTION TRANUITOM, puwgesmma big. 1237990
TOPREFORMEDE by WA TITRS, popwdat wmhurs, 1o § & 10 ers g TR _
S PHOTE FLECTNIC DARLINGTON TaANMIT O, (7Y 1T
S POWER REMITOMS. snparied b pes, 2 10 matbers, #2100
15-NE-2 LAMPS, mrem ned, b 11OVAC, b resistee, Detodbs ..
- CRAP -0 TIRRMUINALS, Hogty and 1pabin. for 8 1138 wise, SRS
SH-ONE-WAT RISIATOR S, swawlar ansorl, vamer 17c0r1, 108 & g4 wabs. 18 1441
At WAL WEAP WERE. 10 Lauge. inguliind, 1aniinuewn engih, fa ) .,
BAPOT WiCRC LD SWITCH, only 17 cullr, lor PC mownl e dn .
PR RCAPLUCY & JACKS. 1ov suddle, 1prabovs, ity =420 .
1.In3081 HORET TRANSIITORS, 101, fe)?Ppr |
I S-SNGLE Pl Ml CRO Grity ENDS, 3%, 10 mila. “pin haads™, 100% Loa 136}
SHUMBO EUD (603, 1.3-3 ¥ & 18 mi T8I material, 108 1 ol ures. l#2138)
SMAGHET IC DISCY, shaitv.reshviant PLntalloy, 13/16™ diy  1obdi)
3-PHOTO CRLLS, Yarper M0, disc typt. B: 18 ohm wiigady, 1un 138
TAIVDC SMOT ey AY. 100 sha coll. 23 ma, 12 101%™ jeaied e S9XT),
18-¥DLUMI € EOLS, avtt. waluwes, gudile, o pwitch boa! L4391,
SR PRI ORMED DISC CAMS, handy avsuiones) of valuwrs, marked. e 10811
TH-4PAL ILECTROS. stvortrd ¢ Pt Hannca. LS =
2.00UMIHDID PT ROARDY, 313 wihry Go10 glage, LaSed ..
SB-TusUL AR CAPACHT ONS, snar 4 1 i Vel Lo G0 WYTHC. (e D3ATIR
SALCED aIMI R1ED $9 (FCHIS, 1% Tomg, Wor alorms rylayn, i (012580
TE-TANTALL DELCTROY, ciot'd mind, snapl, htrwatically vesbed, (o 1AD)
| S9-DISC TYPE CAPS, lach: NPO, ke, corambes, wvil 9 valors 1A85TH
#8.COHS & CHOKES. anir'd &1 AN paranilic hypes, [2TATN
& EWITCHCRAFT PHONO JACKS, M=), thayh wabawt, tellon bare, 109118 .
n-sur-uul F THANSIOEMIRS, aonk sivf luod wiwaided 1270401 .
. ADISTARLE VIRRITI CORIY, onter <ot bow foys 1e§Ta1k
TPC TRIMPOTS, srvmdenvrr fjint susersed -:n:"r:i'w .
2544 CARE TIIS. plastkc, W Trowrap yhyig, 1832973
CRYSTALS. may nclude. CK him varbbes shaper smed siges. in 3778
VMICRO SWITTHIS, SPLL. NO contac It plunger 1hi, seier Labe 105700
- MOLEY SOCKETS, "oa-4-adip”, lor B 40 g 80a Lo 1kl .
S-FAIRS ¥ BAITERY CLIPS, wirid & blick cobow-vuded lpodp L8340
Bl )30l VOLTACH RIGUAATORS, § o 24 radin. 1O.120, 13899
tron\rn;ﬂlu(’cancnmt amted values padt relisfer (0 1B3D |,
18Tl B 3TONS, rrantort Thal rhpnge wish b Sl e, o 2
B3 WATT RIRSTOME, apar'dd » phips, mariad r—u marbad. (23T9N0 .
1O-MOOLLAR SWITCMIL, Conbvaleh ~pomh-an™ brjt. ap by ¢PDE, 83158
3-"MOTORS MOTORE", pmall, harh wpiwrd, saor'd sioos, 4V, um‘s.
S0-MICAS asst V2B shapey, et ! WITH .
TA-TRANSISTOL SOCKETS, bay A amdd 1eMAE .
+-HOREY VOHTACE RIGLULATORS. Lt ;.mch. T3, | 53k
V1-PANIL $v i TOHES, sanoried olides, relarens madulary, odc (o290 ,
SVHETOR bpICIAL % e 1 wall, 8 AmL ¢k o, 1. W OIPW
SL-HAL wATT RZNSTONS, arald. carbons, §arbes Whamt, «aricut rabets L8150
T wiwel ] Piw W 54 MICECHLMINY LEDY |, diniwserd rd bons imipey .
(1-HUMSUTKIR CORTREOLS, sriaviod valuin manulactarers ‘.f. a7
s melme, I ey

I LT TT S AU -1 SR SO TIN-T T PO P ¥ 1 3
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TEeRTaTEdy

EEXnd RS ENBLCB o SENE L NEEY

g
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EREsEsRENNe v s sk s e by

B e T v gy

g

VAW TAD TRHIAL 100 LAY 1A T
. HTIE.PIN SONIC
(@conoznsm MIKE EF%I:;DUCER

$3.95 =T $3008 tair

2 for K
$3.98 r.;‘:“.:':-'.:f:.."':.“-‘;i A IEh

FORGET

1. EMM 12004, 4K Sialkc RAMs. Ceramic
A local memory boards manufacturer
closed We bought the new memory
boards and took these 4200A static RAMs
oul. They are tested and 90-day Buaran-
1eed 100% good.

Prime lesled 42004 4K RAMs $5.50 ea.,
32/$160.00, 300 pieces or more $4.50 ea.
2. 16K Dynamic RAMs (200 ns) for TRS-80,
Apple I, Sorcerer,. Removed from memory
boards Gtd. good Set of 8 chips (hd.

qty.J S _. $32.00
3. Power SCR’s {GEC50A) 100 vouts @ 110
amps . .$6.95 ea,

4, Squirrel Cage Fans (Howard) .. $7 00 ea
S. Power Diode IN1202A. 200 volt @ 12
amp. 1 for $1.00
6. LM 323 5 voll 3 amps, voltage regulator
495 each or 10,45.00.

7. Super Saver. Micro PD411, Ceramic 4K x
USE 1 dynamic RAMs. . 8 for $10.00.

YOUR ~
READER @ —~——
sevice |DELTRONIKS

CARD 5151 BUFORD HIGHWAY .oz

ATLANTA, GA 30340
404-458-4690

DELTRONIKS

i

HY T GAIN ONE ARM BANDIT

MIKES
Only t it oot gm siew bussy
$14.99 APAeEy o ioii BARLA: JRLRCTOS

HGITAL ¥ are uil cumry
2 FOR $15

Suntly larhisd whavn it Mingers dm ther Lolking
Comes aith I 1% wiulll tpndusior eoler coded, rosled
kb, St T PRt PRy Y Lyl o
Ty Sue 497 0 Tk (% W S W BIC VAR

N TG Dipa T

SEND FOR FREE CATALDG e heare MASTLACHARGE. VLA .arch, aad COD,

POLY PAKS® IFnuspamsstads i

patima. C o pdlae) 1 ¥ : wid e
P.0. BOR sa. A2 T oAy ey m. oy
50 LYMMFIELD, MA 01940 NATES: et 36 Phonaz 16171 24k 3ASH

CIACLE 34 ON FREE INFORMATION CARD

Electricity from the sun.

5 Volt panel Y amp $50 2.5 VoIt panel 2 amp $40
GIANT 3% inch cell, dellvers 1 amp $8.50

Abovea cell with speclal motor & prop, runs in sun $10.25

LOGIC power supplles, unused, solid state construction.
5 Volt 4 amp $35 5 Volt 15 amp $45 5 Volt 25 amp $45
5 volt 35 amp $50 12 VoIt 15 amp $40

Govt surplus walky
talky, used cond.
47-55.4 mc range.
Ant. $5 aach axtra.
With data.

$25 ea 2 lor $45
AN/PRC-6

SEE IN.THE
DARKNESS
IR viewer, portable, new with
choice of one |ens...close up,
talephoto or gen. purpose.

Requires 6 volt DC biry. $250

PRINTER CENTRONICS # 101
Visually OK, with head.
Soldas i5.......cc.cconeeeeee... $600.00

Shipping extra on all merchandise .
Meshna Inc., PO Box 62, E. Lynn, Mass. 01504

CIRCLE 48 ON FREE INFORMATION CARD

CiACLE ¥4 ON FREE INFORMATION CARD
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INTERNATIONAL ELECTRONICS UNLIMITED

RADIO-ELECTRONICS

el
L]

IR0 RED LED 10/31.00 [ 4= ORANGE LED DISPLAY $1. 1%
207 diffusad 7 sarent RMD 10/47.95
25/52.00 [ MANGS10 - common snode 25/412.%0
SumMin RED LED MANIELD - common Cathode 100/ $65_ 00
1357 diffused  100/57.50
A ORANGL orerfiow £ S.8%a
mggflf,ﬂ,“f‘ 2761.00 [l aius30 - comon anode 10/55.9% BOTION OETECTON ERAND REW TTEM
g i 2 = T Compiettly 31sembied on CHEWE by ra FREQUENCY COURTER CHIP
575206 .37 RED LED OISPLAY $.974a 5 ol
SUBMIN LREEN LED 7 seomeny B 10/31.95 ”n:mm-us LN
25% diffred  100/59.75 tNz2{RANI2 Huty)  28/817.%0 T T e e a3 oecees e 16 95 uomes i
VOLTAGE COMPARATOR §.69vs R ST CRYSTALS — 1579205 WN; 9o T (e
U113 pin 0P 1015880 -2 KD LED DISPLAY | ‘Iﬁ::‘:;;’-“' MY “’;”’m":l"m
. sagment RHD 1 se 'as
Yrliew tumers — F4d
16028 __$).95e0 10/$35.%0 100/8275.00f) "S74" comon cathede 23/416.25 Thoriag0 Lo0/1300. 0000 . Lo
e o e Sl ETRICLERABLE MONOSTABLE  §.40e . —::fwg%—n%_' - e
46 gigiy 60hz 128r 10/%)7.%0 RETR ABL \BLE 5. 4064 ' TENLR DIODES
R 10075150, 00 mmrmﬂon‘- OME SHOT 1%‘%50 I & ?'-""ﬂ"'"‘" Jnn o catk} 208 Y ame 194100
pin DIP 1 5.00
CLOCK CHIP M5 38SK $1.65¢s r 1 ol AP doaca 11 00 iy ey, s.pi'"Ezlcsn i
..... oh: 12nr  10/%12.50 SHOT 4. 50ma DINPED 'l.l_l‘lll.l.llS_
alara 40 pin 100/5100.90 Bllos? 16 pin DIP 10/%4.50 At 1Y 1D put 107100 TN
DUAL DIFFLRENTIAL COPPARATOR 15 ;lm“ 100435 .00 ;umulml T (M2XE 400 M]3 m
e -S| BT ) "”ﬁ"' & o) M 060 R D T
Tt 7S¥ (% L e N WL 10,81 00 1M M % Mot 1
QUAD PROCRA'PABLE OF M1F 51,75 ; S — u X7 30 MINIE 9%
16 pta DIP 10/%15.00 3 conrumcuol ™wIsTloCs LM 308H 85 ek 1310 115
10078125 00| 200 SV el Sunples] | 00 M 308 5 MW 200
FETAL FILR RESESTORS P )«.lﬂl\f—lm W:m»-w [T 50 I l4al4 1M
D500ES 412 Vi std. decade values L 3TN 80 (41500 0
1148 400m  15/$1.00 100/55.00 10 ote ~ 475K, 1M ohm 1/8 oAy o0} tKV gn_oo, 1 sov 15/1.00 lwdlm 775 M ieos 250
rectifier 12/41,00 100/57,00 [l Tota) Qty. Eech pk-10 ph-75 pi-100 C 1§ SWITCH g St o
IN40OT  rectifier H0/51.00 100/59.00 1-999  $.25 1.15 2.8 7.50 uns der mons P 0 . panel @k |00 Ld 3712 |10 L1230 2“‘tl
00d- .25 1.56 2.10 7.2 ¥ knots | TR o W I8
SAIFT REGISTERS __19/1 o0 :;gl L3 luise 200
CARBOM FILN RESISTORS CHT HARNESS )
s et 100 1t static W E e /ey or 1/2w d el £.7S for 25 cobot $C1wrd tubs. with 1nh gap el e ;m i:}g
e, o :m 200 bit static + 5.5M ghm 5.6M oha - JSM oha 1/2w only SoHl e pre rgbirer buimpets WM 55 LW 200
4 pin Sy e °;},§° i 517 11 Ama Drimr 1M 373 0 MN! 2
d . . Trnulormes — ) 75 |
10795, 00 25/511.50 100743500 x 10 Tan 750 70.00 - 1008 On P07 b (13 __"%; oo }E% e
1020 bt amante repinccn W S e e ity | w1z Wea gm
- 8 pin or ¥ISA, ~Asd $1.00 shippina/handling A g i i M 1%
512 bit dyramic bi-pelar comp in US, Cenads & Mexfce. Other coumtries - LM 189 XN MOn 2%
& pin $1.00 & 5% of order. Californfa residents 1075 MKreptocassor | /00 L ¥50 £ (M g?l 2m
10/57.50 25/513.50 100/535.00 B 1dd vales tés. Minimm order $10.00 (RTERFACE CHIP-DE24] LM F4§ 5 ¥ X
lG:-la‘Unwd«ﬁl:mlﬁ thpuly Lit FAECH N LM (¥
RARS [STORS INTERNATIONAL ELECTAONICS UNLIMITED 50
KPR 10-92 10/51.50 Tarms MICRO.MART acceprs Visd MC and tiephond CODS Foreigh ordery 350 00 mum Pus
22‘:% PP ,g.gz ;533‘,)0 225 BROAOWAY, JRCKSON. CA 95642 ;nrl'inmnq US tunds oaly Ofﬂlrslu--der Slommclweﬁ'm!msmbg'ﬂwn;mu l:ucr;-noannenl:s
190/411.00) phone 209 221 3870 Quaranieed or money rEiunded Immedibte S9ng N rpsidents aod 5% saies tax
— MICAD MAR? & $52 SUMMIT AYE , wESTFIELD. n.& 07090 = (20)) 634 $000
CIRCLE 57 ON FREE INFORMATION CARD CIRCLE 33 ON FREE INFORMATION CARD

We bought 350,000 LED's.

ALARM CLOCK KITS And you get ihe savings.

LN Aeds. greens. yellows, orange. 5mall, medium, large.

4 Dlglt _5" Bags of 25 -mixed $2.75. That's only 11¢€ each. Compare
this bargain up 10 1wiCe Ouf price.

Here [t 151 The first of several quality kits we have been asked FACTORY PRIME
for: Here is what you geét — unbelievable as it may sound... | B! - Polar LED 59¢ en. or 10 lor $5
National - 5375AA Clock Chip ' LAB-BENCH VARIABLE POWER SUPPLY KIT
1 Bowmar Clock Stick Readout {L.E.D.) 4 digit - 1/2° | & to 20 VDC a1 1 AMP. Short circult protected by current
13 Transitors \ limit. Uses |C regulator andI 10 AMP Power Darllngton. Very
: ' good regulation and low rlpple. Kit tncludes PC Board, all
2 Push Buttons tor time set NEW parts. large heatsink and shlelded transformer. 50 M. TYP,
3 ;I?t%grliasw"cms for alarm | Regulatlon. $15.99 KIT
P
el GRLTLE $9 99 ' Sonalert’ on P.C. Board
1 1N4148 &\1 Dlrect from a radar detector manufacturer! 4-741 on aboard
2 Disc caps “_\quhc P.C. Board $2.25 |- plus 12 capaciors, trim pot and many usabie components
29 PResistors © e " | plus a Mallory Sonalert® - well worth the price of the board
1 Transducer (Speaker) for Alarm Ptug In alena - while they last - $2 50 ea.
1 LED Lamp for alarm indicator  Transtormer $1.50 t — =
MICRO MIN|
D C MODEL TOGGLE SWITCHES
Same as above except it includes 60 Hz timebase. 6 for S5 with hardware.
M L 3 16K DYNAMIC RAM CHIP
Natlonal 5375AA Clock Chip
Bowmar Clock Stick Readout - (L.E.D.) 4 digit - 1/2" WORKS IN TRS-80 OR APPLE H

VERY LIMSTED STOCK! 'MAGAZINE SPECsAL” - 8/$79.50

Transistors

Push Buttons for time set NE\N‘ | D|g|ta| Research parts
Disc caps (OF TEXAS)

Reslstors 1 P.O. BOX 401247B GARLAND. TEXAS 75040 » (214) 271-2461
MOV “w oe 1 2 7 5 TEAMS: £.0d 50 pOy1age. we pay balanCe Ordors under $15 40d 75¢ handiing
60 Hz time base "00 No CQD We sccept Viza, MasierCharge snd American ExPress cargs Tax

Res mad 5% Tan Foraign @raers (excepl Canaas} agd 20% PAH 80 Day Maney
Back Guaraniee on 8l tems Writd {or our Irée cataiog full of many useful
bargeira

P.C. Board 52 25
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Partable Digital
Capacitanca Meler
o Measums mraouart from

Funclion Generalor 0 10F 88 1 Facat + Resoves 18
Miode] 1001 ‘1 5795 1 15F = 10 Aanges

Gag StR5 98 ATuTACY 3 Psokiion @ &
u S Lquare eity-10 read LED orspiry

) 5% attuncy
Proto Board wilh
Built-in Powes
Supplies

9\019'001'
Reg $1W0 %

31 2995 Mode! PB- ‘1‘31&

_—

=== ' m

170

Lnglc Prabe.
ered -

&_ Wi 33 thart as S0
«sec = DTL TTL WL CHIDS

34495

-“'"Q;/ me-;m1

100 MHz 8-Digit Counter
w 20 H 10 100 MHZ range = LED dedplay |-

:l:‘d:l’;.\liw Mo m‘127s°l
Preassembled Proto

E Boards
-y

™o $4995

sprmbed breadtaard
oan [)T- 555 sockets,
seeen (- 596 Dat $tnps and o
S-wdy G potts

mui?n 0.1% Digital
Capaci ance Meter

Mﬁllfwnfmnftulnl F
-ﬂ 1% OF readeng Jocurdcy = '3
O B LOE; TN IO TR

e o
Hwart mavt
ool

wodel IS

Dual Trace 5° 30 MHz
Triggered Scope |
« Pdenme 11 7050 |

okl past 3 Mz e
Smiy om wertical ety
Probes induded

Call tor Digcount Prices

BORRT Cordless Snlderlng

60 jran 32995

32995

TECHNICIAN AIDS

Weller' Xeeiite'

Mlache
Style

nml TC10a 5T W

il 32799°

Service =

Master

Moder 35.5M A
1 14750

EDSYN SOLDAPULLT®
Desoldering Tool* 1593

ey ———y Mo 341 05017

<l gy

Hﬂlal

E&cuh Tester
, iy 20d el <

i Weller'Cunlmlledtj
Output Soldering fset arcon

Econt.Larip Station ;aé-gg
= Sp0ng bauseced 2ms o R
PR (OOl anahs e Baked
e A ik Fled Maumluer Lamp
Y‘-ul Bl Blach uﬂ" _M”“
Mades 1L-3MA ‘1695 uum“:l'mnl “4995

HICKOK
Digital CB

_ 169> SPECIALS

RCA-VIZ
Super Chro-Bar k

30 MHz
Portable
Frequency

Counter
Reg 5130 00

" Mosy! WR-5S3EL
f’.““.-i' ?‘m Reg $23 4

« SR o Moduznon % Maoel 30 8995

\ Portable YOM
Multilester RE Cir Clrcuﬂ Box
h - - r TR - ' 10
1 ﬂl AL

3 S1 995

= Madel vms20

cagacigrs 4

Reg $45 9%
Wiiytes leat ety Model WE 4124

TELEPHONE BSR X-10

DEVICES

MURAPHDNE
Cordless
Telephone
Syslem

e ]

CODE-4-PHONE
Telephone Answering

-

Maodet 1300

Ay
o N
"
Moo HH
madel 1400

327995 $1999 124995

GTE Flip-Phaone™® !@

13795

$ Pu rrenie Sumir KA ¢
S Lo i i i

514.50
514.50 .
514.50

Model 410

3%2-Digil DMM

LD aviplay Wt ph
readatoty w 100, 4

Meodel 14799

e 9 =

DIGITAL MULTIMETERS
- 0 1%
ﬁl $4995

36950
Beckman
TECH 3140

= 22 WH) gt

'EEU

-.;I-I.i. t‘
| 103335 1a

Simpsen 461

Complie wan ouctd-
Chiruym batitngy AC
harger sdagtes. test

11499

25 mH L] -
Dualecil-f] |

Time Base ;

with Calibrated
Variable Delay

Mgdel LBO-5154 wih probes
& 1 psec 10 5 520 bl dery

RF Wide Band Signal
Generator Mose Lsc.18
* Sobd state FET osokaor Y

100 kHY 0 100 MMz treg ange » 300
MHz pn harmonics

Transistorized
LCR
Bridge

Madti LCA. 740

= Haghy aCcurate

Opeeaies O pre T
daptes o Miopduce

aprolnce, s

MHz Dual
Trace Dscilluscﬂ:

Mod¢ LBO-506A wth o

Call 1or Discount Prices

6" x9

3-Way

Speaker
149

Madrl
V2000 49TH
* M7 oavae g et
Miniature High Fidelity
3-Way Stereo Sneahers
MIKI speaners
AX]

CAR STEREO PRODUCTS

In Dash Car Stereos
8-Track Tape Player with

r;:-' mfunn Ratio 15050

Aulo Reverse Casseite Tape

5 Player with AMFM MPX Aadio
E Motei CAS-999 37995

N2

Stereo Power Booster
Wodel FOw-40

= d0W siemo

+ 20 per channel
= a3t hoost

Cassetie Tape Playes with
AMEMMPY Radlo ’5750

Modes CAS- 343
f”lﬁ;:':'

19295 i“'.eﬁ{,

sound
Model
NF-§

Rag 5749 95

-|.|. 4

1 Wl i
Ha‘f’%a Vs Son 8 ohms
Portable Dsculluscapes

15 MH:z
Dual Trace
Triggered |
Miniscopa

336995 ’—n lmn In 215

Chess Challenger 7
u 7 s of plty

Fide)

I
L e

5 CANON Calculator

Poriatla Prinler with
Agding Machine Tape
f .‘@"' Motal P19-D
W 35098

Nz

Mage) WEC
Py 3

37490

15 MHz Triggered Miniscope
Modrl M5 15 B "‘1!:‘]326995

30 MHz Dual Trace

T d Miniscope
u::!g:srf:n Mimt‘l‘J 47993

DHAM

MY, 11735
d » VISA

Remote Contrgl tor
Ligkts & Appliances 1

#55 Conkin 51, Faom

» Master Charge ®
a COD » Chec

BankAmeucar
» Money Order

N, State resdents add appropnate sales tax

101t (800)645- -9518

In Ny, State call {5161 752-0050

v e :gtég;‘
13600
'359.95
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Govt. SURPLUS
ELECTRONIC

EQUIPMENT
CATALOG

New ITEMS... New BARGAINS]

FREE UPON REQUEST!

Send today for FREE copy ot
CATALOG — and Supplement! « Dapt. RE

FAIR RADIO SALES

10t4 E. EUREKS - Box 1105 * LIMA. OHIO - 45002

Record 1aiephone cOMvRLZIIONS A Your
} offica or home Conndcls belwstn any
cassatte of |gpw recorder and yaur
B teephone or tetephorse LINE. Starts
g Aulomanically whin phone 13 Snswered

§ Fecordl both sxies OF phone comversabon
d S1ops reconoar when phone s hung up
J Thes device b nol an amawering setvice

Sup¥r Powertul
Wireless Mic .

4 10 himas more pPoweriul than olher mict

A Ttansmits up 19 Yomiht 10 any FM radhd.

3 Eavy 1o a35amdls ol 13V batler y (nod inel)

A Cal (308) 7251000 of nand 31006 + 11.00 sBioDing Par Hem
1o USI Corp., k0. Bor RE-2052. Memoums. FL 12901, B

§ COD's sccopd. Fou catalog of tansmeniens, voich 3: ambiia
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Omnidirectional W/on—-off switch. 3 Smm minl
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60-MINUTE
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MICROPROCESSOR

CHIP SETS

Part M. Price

5800 $0.95
6802 1135

8810 1.95
8820 3195
6821 395
.25
196

i Lot Fiphoe 10 CPY e

%Zﬁbg

A MY

{ mooz s ua-ral.l-umumn-inm
oace 1o S5 Dyt
1 £000008  91500.00 A compime gargas b 22000
DO

{ reocru 25 1 B0e | Z0DMA
| ma.Chu 40w 1

All Products Stocked in Depth
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] IMA-MO 40w 00 | A GO ADMHT M0

mecte 25Mur R | zeemon  2sweu

;Y ]
DaA-CTE 40MA: A0 | ZBOA-SI0M sCMM: LD

METAL POWER TRANSISTORS

Homotenlsl — Best Guallty

85 BOY NPN TO-88

59 7OV NPM. TO
1.50 160V MPN TD-3
143 50 HNPM T0-3
1.95 HPH T0-3
150 160V NPH TO-3
Unlversal SCR

M A0V 5.0 AP TO-220

"EPROM'S
came

1859LE

*

LINEAR I.C.'s

M LMTIOCH. 18
LMZAICHS
LMITATCN. 14
LMT4B0H-8
TBAR0DAS
LM145aM-8
L M1 488H. 14
Ly amrend 14
LRI04

LICI0 1H-8
LEOTH-

LLOSCH
LRI 1N
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LR 4 30N 14

2R88Es2cyR bl

SOUND & MUSIC
GENERATOR |.C.

Croston sirnogl @YY TS O S, feom M K
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010 20K BAD 40 P B 5V oy
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RADIO-ELECTRONICS

w
O

10 HOUR TAPE
RECORDER

Top quality AC-DC camselle recordsr.
modifisd 1o provide §  eonlinuous
hours of recording and  playback af
true fidelily, distosticn fréd sound on
eaeh nide of casselte for a tolal of
[ 10 howrs Wm? has many wpeers] buili-
g v Teatures. TDE D.CIBD  casselts
rs 3 supplied. $153.08°

L e 4.5-20. [ Tos ks Rl
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10 /4q0 08 % i
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PHONE RECORDING ADAPTER

Record Incoming and owigoing calla
avtomaticadly wilh thiz a1l selid wiste
unil connected to your “an:rhl

and {ppg recorder. Sinrla réc ]
Bty Mt when phare is 1if%d Staps when you
TAFL amPLIEAR hang up, mekink 3 parminent recard.

FYTT Eanily imatalled. Mo monthly charlied.
$24 86"
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VOX VOICE ACTIVATED
CONTROL SWITCH
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AMAZING [LECTRONIC

MICRO MINI MIKE

Among world's smatfest, sorid state,
selt contmned WIRELESS MIKE. Mer-

- -.""‘g.m'..‘ = 1 m W ’J % '-iﬂ;l‘
; [ i TR ioi:
- ;e e 3ae A\ B 395k, Bt
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L1t Tl 4 b :tn.e lnn;utl wilhout tirebll up ta 300
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v | PIAMONDBACK § | | i, s s
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[-A - -
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55.00* {* olus pstiag andling). Califorma
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BANLROTE, FL

Luor ot ssaner 4 AMC SALES, Dept 19 9335 Lubec SI. Bax 820
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ritngtons ?5 24': Model 20168 16 STATIC wpwoat
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G
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T, s 18H0
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AVAILAME NOW!
JAPANESE

ONLYSS 85 -

ey PAKTS PROCUREMEN T PROBLEMS

TRANSISTOR  SUBSTITUTION MANUAL

A WO aponew PO
winthton  Quae  lor  ORpRESely
D000 troreson

FUJI-SVEA Has the Largest Inventory
of Original Japanese Parts Anywhere

TYPE % UP 18- 14 TYPE sue 10-la 1.9 TyrPE P W 1.9 TYPE [BUs W e TrPE 2% UP 10-24
254 473 1% 58 &0 58 My 10 15 4“0 285 633 20 gr b 25C 12764 50 5% &0 250 214 80 70 B
TSa 463 200 210 280 158 W7 110 125 140 2%C 696 100 1d8 4N 18C 1217 110 225 250 225 80 10 "
A AR 13 1rs s 258 1688 180 100 322% 25C 08 130 145 16 J5C 1219 120 ;?3 2% 250 241 k13 40 Fi3
254 405 140 3 180 250 179 T a0 W 25C 1o 20 F14 a0, £ 1279 L 1 250 Mr 1 270 190
2154 A% 110 1 140 258 W 1S 40 5 JU FE -+ ] ET) 250 1306 110 145 sS40 250 300 4 5 580
I5a A% 0 e w 250 400 b LT 1 49 25C 112 0 a7 e |, 2% .;%u: 19 216 248 250 313 &0 ™o s
252 48] 45 "ﬁ 50 250 a5 w25 4G 15 0 3 4 I8C Wi o 1 v 150 118 &0 W0 R
254 454 10 10 256 407 a0 ® o100 17 33 4D [ 1 FL R T -] 250 W5 &0 e
254 496 s (] 758 415 o 38 40 25C. 2% 100 130 13 S35 WS 0 X7 F L] 25D 16 B 0 Mg
254 497 18 13 130 258 434 &g » ng 115G 100 0 s 156 1316 B20 #40 490 250 150 30 400 aac
25a 305 5 (1) T4 g 415 LB ] g 25€ 250 ¥ 1w 250" 1 0 20 27 o 250 Mo 520 540 505
254 309 10 15 40 58 440 0 ¢ % 5L 732 20 1 b 790 98 35 0 a5 250 151 B8 100 10
254 525 .50 64 Tt 158 449 136 1487780 s I Fis 3 I5R015A 4N 8 740 25D 424 180 400 440
154 5H 15¢ 170 v 2SHE 481 »0 110 I5C 1 20 L bl LT 0 0 50 425 00 120 140
258 %374 150 170 1 258 453 ® A% 1% 1o 035 | . 17 3 5C 118 5 £ 80 250 426 d1e 3IM  3en
154 330 49 a5 50 258 471 |.1? 25 140 ™ ] n 30 15C |;:|s S0 55 1] 250 427 a0 280 22
354 HS 43 33 59 758 47 102150 780 s ] 158 R Roo 15C 142 45 53 59 25D 52§ W 110 210
25a W1 0 15 4 5H 4T3 80 31 15C 758A 1% B0 200 .1 25C 134l 45 §1 ET) 50 520 50 ™ "0
25a 42 a0 15 40 258 474 1 o %3 G ?” )3 m & 25C 1358 £330 w40 490 25K 1981 0 ss 80
ISA Shia 0 27 30 158 488 B 110 120 zsss 1 3 2% 1 75C 1358 0 3 40 15w 33¥ 140 180 V8O
252 &S o 258 ;3 i 70 10 156 11 % L] 4 I5C 1360 50 & [ 15K 39 % 10 1o
25a 48 0 11 30 258 b L] 0 15C T 100 120 1 X 25¢ Tind » A 45 15K 40 W 0 120
254 B0 ] 0 WK 50 W9 LA 120 M E TS 140  16C |gg Fadas 1 % & L] 5K 41 130 45 1
254 607 V1g 25 140 25B 511 7 w0 25C 716 06 2310 7 B ‘11: tid JI0 340 370 15K 4% 136 14% V&g
154 624 L) Ll 25B 14 In ,ﬂ P s *DD 128 M 18C N b ) 8 ‘33?3 |;3 *’8 Va0
254 627 310 330 380 ;!‘sm 521 ] 0 BLIE 0 0 240 Tae LI § 4p 45 A i0 1 1 %0
54 028 30 5 40 B 526C TR0 30 aS5C i Fi 218 240 35C 196 5 5] 58 AN 219 420 440 3130
iSa 0 40 45 250 527 8 1o 1.9 HLC T8 0F 358 1o 25C 179 70 (1] AN 47 % 170 3100
A & 10 2% AL 258 528D 20 bod I8 144 iF A 2%C ta0d oy 4o a5 AN 278 1% 1M 1%
A a2 7] H 40 258 429 :0 ) M ﬂz L a4 3 8 1407 19 1ko 240 AN 113 300 320 240
A ﬁi 10 a5 5P 530 1ip § g 3 pgr iyl ¢ 100 1401 1 # 140 370 AN 3t 1RG oo I
A % 110 240 ;ga L2g] 180 ) “ M 1an 3 C 1407 15 g BA ST 180 M In
254 6548 a 40 a5 B 5)6 100 12000 2 228 134 £ g 10 BA 521t 190 W 240
254 651 E 54 1o 258 g; 100 120 1- 8 240 TR0 1%0 25 14ad A LT ] Ha 1151 140 w1
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A ] F I | 256 534 00 600 s ‘ﬂ ISC ey 150 170 100 I8C 1448 5 gg Ha 1131% 1 1w
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s n B lnim o JaliSeec i WU EREEREE -l dar 12 e n
A ED . "’ O e 1 1 T & E o8 5
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SEND FOR FREE CATALOG
THIS MONTH'S SPECIALS

COMPUTER GRADES
FACTORY FAESH

330,000 ul & 5 VDC szu
150,000 ul @ 8 VDL sl i3
83.000ul @ T VDC slﬂ

STII

7.000 ul @ 8.VDC
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COoUNG FANS /[

& used bul lully testea
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l.gl!
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1%" rack panal mounted e/
insirumant. High perfor-

mance and low noise

fevel. fal lin 1018

TERNS: Add Poatage
i BOBER: $10.00

mMsstercharge and Visa accepled
- M

Woburn, MA D1888 ll.

TEK-EL Corp. [ 4

NEW RETAIL STORE

ST wOBURN. MA 01801

P.O. Box 236818

Store & warshouse open 8-5 Sal ¢
Tel 617.935-732
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STEREQ GRAPHIC EQUALIZER & PREAMP
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«AMERCAN Made
*Glasy QWRI Doublc fided PAh Sircuit board
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«Adjustatrie INpul senaltivity: IV 1o IV AMS
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1% metal film resistors
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fon0ft-22 db mutat
+2 aocurata ciPping lights ONe ON Dreamp Stags.
ona on EQ 3t
«All 3 LED s arg Hi
Bmed st 20mA DIFF
*Wiring & mtg. info included
80 WATT STEREQ POWER AMPLIFIER
Assembied & tesisd Cirguit board.
American made $57.89(Class B 381.90)

Ughlness typas

2 ta mounl to heat sinks RASQUre’ 27V
St supply, 125W.
« 40Wich 8 ohm Class AB * 08% THD #t 20 xhz,

full pOwer L 2% Class B)

= Siew Aate 33V/uS. low TIM = ¥11imillng
POWER SUPPLY KIT FOR ABOVE

Includes 125W ximr. fitker caps,

rect, SChemo 00

Transiormer only  £27.00 Schamo  $1.00
MES41 80V audio Power Driver 3 80

TIP 31A npn, TIP 32A pnp 60V compl. drivers  $.51
TIP 35A& nPn 254 60V output  §1.85
TIP 36A pnp cOmMPl 10 AbOve 51,73
YARO 231X 100V JA FAST RECOVERY rect  $.53

WA TS5 GA SOV rect 583
A700uFf3SY Iiter 5150
The brightest LED! Staniey SBR 5531

Bmca® il $.55

ALLEN BRADLEY type M cond plasik dual

Aud. 1aper 1006, 1 cm cube

Imm (1787} sralt wimtg w3375

ALL PARTS PRIME. NO SURPLUS

MANY OTHER PARTS AVAILABELE SEND 51.00 FOR
FLYER (WE INCL. WITH ORDER}

$10.00 SN ORDER
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AY3-0910 PRQGRAMMABLE SOUND GENERATOR
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Radio Shack — Your No. 1 Parts Place™

Low Prices and New Items Every Day!

Low-Power l NEW! Rectangular | NEW! Pair of LED Digits| NEW! oscillator

Low 49¢ m 5 | Divider
. mo% Prime \ 99¢

198 269

* Guaranteed Specs Pkg. of 2
Improved S-volt logic devices use CMOS I with 17 binary davider stages
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TAL SO0 76-1900 | A | ; T I =
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Associates,
Newton, N.H. 00858

2+ MILESTONE
~PRINTER OFFER!!!

N DIRBLO "Hytype"” Daisy Whael
KSR TERMINALS

- Featuring.

iy vASCIt RS-232C 1O
h l\/)

110,115 & 300 Bava
+10, 15, 4 30 CP5
«Dual 10 & 12 Pitch
ePiolter Capabinty
*Many more exciting

% features
These used, cleaned and returtished Daoy Wheel
Terminala feature (e FAMED DIABL O "MYTYPE
Daisy Whes! Panier eih 8 murtitvde of ik

AMAZING ELECTRONIC PROJECTS and.PRODUCTS:
Lasars Super Powsred. Burming. Cutling. fike. Pistol
Pockel, See in Dark—Shot Duechionsl Mike—
Unscrsmbiers -.Giant Tesla —Stuowand —TV Disrupt-
or—E Producing. Survellance. Detschon. Ehec-
teitying. UNrasonic, CB. Auto snd Mech . Hun.
drods Mors—AR Hew Plus INFO UNLTD PARTS SER-
VIGE. Catalog $1. Information Unhmited. Dept. Ra Box
718 Amberel, NH, 0303 1.

FOR SALE

HAMS, CBers, SWLs . —wsight character morse-A.
word morse code reader; RTTY reader. Doecodes

nals off the air, Send for detsils. MMCROCRAFT
CORPORATION, Box B13R, Thwensville, Wi 53002
14 14-241-8 744,

051 challenger tP-Superbhoard N 90 step-by-
slep programming monual. $595 +$1.00 P&H,
TIS. Box 921RE, Los Alamos, i B7544

SATELLITE Television movies, sporis, etC. Bulid
of buy your own Earth Statlon. Send $3.00 for
information. SATELLITE TELEVISION, Box 140,
Oxtford, NY 13830

RADIO & TV tubss 36¢ each. Cne year guaran-
teed. Plus many unusual elecironiC bargains.
Frea catalog. CORMNELL, 4217-E Univershy. San
Diego. Calll. 82105

NAME Grand test equipment, Guaranteed dis-
counis up to 507, Frea catalog. BALEN ELEC-
TRONICS, Box 82-M, Skokie, IL 600TT

TEST squipment, new and usad. Calslog 5$1.00.
PT1, Box 8756, White Bear Lake. MN $5110

PECTURE TUBE MACMINE
We buy and aoll NEw and USED CRT ]
ratuilding michinery COMPLETE ]
TRAIMING Bur with COMNFIOENCE Irom
the OMIGINAL MFGR

PRINTED-circuit boards. reasonable. Also. Arl
work, Prototypes. designs, labrication and test-
ing. MICROCON NG-. Box 43. Ghecrview, 1L 50025

g, Includes 10 honz & 1/48° wertical $pacing
It Ihe "PLOT™ made

Limited Offer —— Special Price
only *1750.00

WHILE THEY LAST

HTOM =T #6488 U)wl’ﬂ-‘z_”‘

We Also Offer Many
Types of “SELECTRIC™*
Printers: ASR, RO and More.

Far B
| Aeceive onty. BCD Coded ~Selecirc” with Pinlesa Flates
and Data Ag-op uead Mode| 1960

Only *108.00 eachit

“Tr & Inier Businets b

Write Or Call f0r Gur Special

PRINTER FLYER
{803)382-517¢

*\asiercharge and VISA sccepiad

*Phona Orlers Aré Welcome
*PriCes may nol include shipping & handiing

[

%0 LITMM—ATE—TIT o*se0s

AUDIO noise reduction kit—3t ailencer lor
tapes, records. FM. Frea brochure. LGGICAL
SYB%';EMS. 3314 "H" St Vancouver, Washington
838 .

SCANNER/moOnitor accessores —kils and factony
assembled. Free catalog. CAPRI ELECTRONICS,
Roule 1R. Canon. GA 30520

FREE catalog. IC's, LED's, semi's, paris, CORO-
NET ELECTRONICS, 649A Notre Dame W ., Mon-
treal. Quae., Canage H3C 1H8. U.S. inquines.

RECONDITIONED tost equiPment. $1.00 lor cata-
log. JAMES WALTER TEST EQUIPMENT. 2687
Nickel, San Pabio. CA 94806

For Ceinadb pnd MM 0 i
1o

LAKESIGE INDUSTRIES

4071 M. Eliten Avenue

Chicago, . 0818

Prone, 112.903-4558

¢ PRINTERS sseee PRINTERS soee

CIRCLE 41 ON FREE INFORMATION CARD

HIGNLY

PROFITABLE ON E'MAN
ELECTRONIC FACTORY

Invesiment unnecessary, knowledge nol re-
quired, sales handied by professionais, ldeai
home business. Write today for  lacts!
Pontcard will do. Barta.RE.Z, Bax 248,
Walnul Cresk, CA 94597,

EAVESDROPPING counlermeasures report ex-
plains wiretapping, “bugging” delensas, $8.00.
Sample, $1.00. COUNTERTECH. Box 5723, Be-
fhesda, MD 20014

CARBIDE drills—Numbers 88 [.021), 65 (.035), 82
(.03B), 60 (.04D). and 58 (.042)—All % inch shank
Maw. Two lor $7.85. Each additional. $3.70@.
Postpaid. CM CIRCUITS, 22 paphe Avenue, Lack-
awanna, NY 14218

1802 simulator Program tor debudging withoul
breakpoints and for earning machine language
programming. Send S.AS.E. for details: LARRY
:l;z\lgms. 10410 Edgewater Road, Louisville, KY

Please give genercusly to the
American Heart Assockation. d)
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£0.

Box 4430F Santa Clara, CA 95054
For will call enly; {408) 988-1640

NEW PRODUCTS!

Sams doy S iprmoed. Frst b party. ooty

Super Color $-100 video Kit §99.95

Eupandabie by 256 1 192 high risoluhon color
graptucs GBAT with ail digplay mooes computer
controled  WMemory . 1K RAM expands-
bie 1 6 5100 bus 1802, S0A0. S085, 780 e

Elt 1l Adsptar Kit $24.50

Progs into €K Il prowiding Supar B 44 ang 50 Y
Sus plus 5-100 bus sxbdision {wmts Super
pinmon] High and iow sddress drplays. fie
and mode L Dsw.ﬂhlm

Factogy 11180, Guaraniesd money Dach
Qualty |G’ 10 DN COmPONENSs af 150
1oy phces,

INTEGRATED CIRCUITS

STEP youcan see the microprocessor chip opera-
ting with the unlgue Guest address 2nd 0ala bus
displays brfora, during and after execubing in-

modulator 10 da Qraphics and pienes Thare is a
1PESNAT Sy3ttm IO for witting yOur Jeni
MUSIC OF 9aNg Many MUSC PrOgrams already

$9.95. Costom Cakinel with dEnled ] tg;kd
plexiglass tront panet $24.95. Eapanwon Catnet
with room for 4 5-100 boards 341.00 WiCsd

sc1iption tor $12 00 per yeur.
Ty Basc Cassette S10.00. o6 ROM 53400,
origenal BNkt board $14. 95 1802 software,

for 1ap 1o 6% of EPROM (2708, 2758, 2HG6 o T)
2716) and o5 Wity socuted. EPROM can be usad
for Lhe monfior and Tirry Basic or other purpotes
A (K Super ROM Moniter $18.95 15 avadable 23
at on board opteon i 2708 EPROM which has
been pregrogrammed with & program losoern
wirior g eror checlung mul Tie cassette
L h

wiewre. (reocatible cassetie hie) TTY 20 ma IF 51,98, 3-100 “u” A S u; to crystal bme base Qutstanding acouracy. Digital Temp. gmm Kil sst&u
another Irom Cuesl (£ WCGES recestey ooty st wth nibbon cabee kbl indoor and muldoos. Swilches back snd
seye and runm Moy mahi:l‘?nm 175 50 for sidy cONRction between the Super 191C Updata mestar Manual $35.00 Beauttyl 507 LED readouts. Mothing ki i o
woeo graphics driver with blnking curgor, Break Elnl +w baper Expniion Board. Comphete IC daty sslecior, 2500 pg master refer- vhillHe. Needs nO sdbbanal parts for CoM- m
pOINTS a0 be used with the register save leature o .. comohete $¥¥em {see e gude, Over 50,000 cross retesences. Froe [l piete. full opargiien Will measure —100° ko @
10 15042te program bugs QUICKY. then ioliow with 1y e, lﬁ, updaly rvcy heocgh 1979 Domestic postage +200°F. Ienihs of 3 degree B or hauid. P
Hnghy SIED Super Manitor I8 wiitien with 350, No formgn orders Beautrhyl woodgran case wherdd 51173 g
TERME: 55.00 min. order U.5. Funds. Cailf rexidents add 8% lax. 3
BankAmericdd and Masier Charge accepted. e FREE: Send Mor yaur cOpy of our NEW 1979 _.
Shipping charges will be added pn Eharge cards DUEST CATALOG. Include 28¢ slamp. E
CIRCLE ¥ ON FREE INFOHHIT.ION CARD 103

inpint port RS 232 and 20 ma Corrent Lawy jor
TohtyDe of (DT devics 2P on Board and A you
need mone memory e are two - 100 sats for
statc FAM or viden boards Ao & 1K Super
Morstor vt 5300 2 arth waeo drever 1or tull caps-

Eukity thgpliny with Tary BESsC and & video inbertace
bwu P:mldim'.gﬂl $9.8%, RS 232 54 50,

4322 walsh Ave

5502 nased singhe board with fyll ASCI keyboard
and 20 colame thenmal pontér. 20 char. al-
pranumenc displry, ROM mondor, tully expand-

whh power Supply $485.00. Mcldeds:ustnc
arciosurs Lo (e AIM 65 plus power supply $47 50
AW G5 INAIV Super B &4 R srpansion
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When quality counts

Do not be fooled by the low prices, these brand
new lab quallty frequency counters have important
advantages over instruments costing much more.
The models 7010 and 8010 are not old counters repack-
aged but 100% new designs using the latest LSI
state-of-the-art circuitry. With only 4 IC's, our new 7010
offers a host of features inciuding 10 Hz to 600 MH2
operatlon, 9 diglt display, 3 gate times and more.
This outperforms units using 10-15 IC’s at several
limes the slze and power consumption, The older
designs using many more parts increase the possibilty
of failure and complexity of troubleshooting. Look
closely at our impressive specificatlons and note you
can buy these lab quality counters for similar or less
money than hobby quality units with TV xtal
time bases and plastic cases!

Beoth the new 7010 and 8010 have new amplilier
circuits with amazingly flat frequency response and
improved dynamic range. Sensitivity is excellent
and charted below for alf frequencies covered by the
instruments.

Both counters use a modern, no warm up, 10 MHz
TCXO {temperature compensated xtal oscillator]
time base with external clock capabillty - no economical
3.579545 MH2 TV xtal.

CIACLE 5 ON FREE INFORMATION CARD

MODEL 7010 600 MHz

'-'E #OID

A8, mEAL

l :
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100%. U.5.A. FACTORY ASSEMBLED

100% PARTS & LABOR YEAR GUARANTEE
CEATIFIED MBS TRACEAELE CALIZRATION
EXTERMAL CLOCK INPUT

# COMPACT SIZES 7010 1.

Hrd-"v™ Wx5-

DISPLAY HOLD FUNCTION

9 RED LED OiGITS 4~ HIGH

1 Hz RESOLUTION

4.1 PPM 10 MMz TCXO TIME BASE

Quallty metal cases with machine screws and heavy
guage black anodized aluminum provide RF shileld-
Ing light weight and are rugged and attractive - not
economlcal plastic.

For improved resolution there are 3 gate times
on the 7010 and 8 gate times on the 8010 with rapid
display update. For example, the 10 second gate time on
either model will update the continuous dlsplay every
10.2 seconds. Some competitive counters offering a
10 second gate time may require 20 seconds
between display updates.

The 7010 and 8010 carry a 100% parts and
labor guarantee for a lull year, No “limited” guarantee
here! Fast service when you need It too, 90%

ol all serviced Instruments are on the way back to
the user within two business days.

We have earned a reputatlon for state-of-the-art
designs, quality products, fast service and honest
advertising. All of cur products are manufactured and
shipped from our modern 13,000 square foot facility In
Ft. Lauderdale, Florida.

When quality counts...count on Optoelectronics.

MODEL 8010 1GHz
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#7010 600 MMz Counter - § PP TCXO $145.00

a0l 1 GHz Counter » 1 PPM TCXO 532500
#8010,1 1 GHz Counter - 0.9 PPM TCXO $405.00

ACCESSORIES
PTA-100 Telescops Anl wilh

Right Angie BNC  § 905

#7010.9 500 Mir Counter - 6.1 PP TCXO 322500

OPTIONS
eNI.Cad-701 Mi-Cad Batiery Pach &
chargihg circaiiry

0 113 1 3 Gy Countar ~ 0 | PPN TCHO $405 00

OPTIONS
IN-Cad- 801 Ni-Cad Battery Pach &

P00
"w- 10

p-102

Probe, 50 ohm, 1x
Probe, Lo-Pass,
Audic Luage
Probs. Hi-Z.

Ingtails insioe wnit
#EC-70  Extarnal Cloch ingnsit, 10 MHZ
sCC-70 Carty Cage, Pacdhed Biack Yiryl

$ 1500
$ 500
' o

Genarsl Purpoie

sCC.-80 Carry Case. Pocdced Black Vinpl 3 995

1198
$18.95

$16. 95

ORDER FACTORY DIRECT * CALL TOLL FREE

= Optoelectronics inc 1-800-327-5912
5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334 FROM FLORIDA (305) 771-2051/2

tor shipping, hand:ng and Insurancs 1o & marimum of 31000 AN other orders add 10

ERMS : Orders 1o U.&_and Canads, »od §°

>-0.0. collection fe $1.00. Orders under $95.00 2dd eatra $9.00 handling. Regu!s: checks must clea: batore order is shipg odd 4
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In one year our 40 antenna
has become the largest selling
CB antenna in the world!

1. It's the most 2. It's made 3. It's proven best!

expensive... beter. e

50 7
5420 suggested retail

And when you
pay more,
you expect more!

MORE PERFORMANCE:
The K40 B guaranteed ‘o

transmil turthed of recewe

clearer than any antenna R

replaces. We know It will

We've tesled R with 771

CB'ers jus) like you for one

yaar.

MORE FLEXIBILITY:
You can it your K40 to any
mounting surface H will Bt
any vehicle you'll ever Owrl
Thal inc ludes choppers, dune
buggies, gutters, mirrcr
mounts, luggage racks, runks,
haichbacks, through roofs,
semis, pick ups and RV's.

MORE QUALITY:
Its not imported. I's not
made in Tamwan, Korea of
Japan It's American made in
an American town It's made
with better matertals that
cost more and by PPolession-
al people we pay more. And
we designed it right
here in the USA

“Including oplion-
al mounts at extra

cost
.+. This \ |
Antenna
is so
DYNAMITE 4

you receive a ...
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...Here’'s what the leading CB
publications said.

CB TIMES: " __it's not often that a product bursis ento the mar-
ket scene, dominates and improves CBing for everyone. American
Antenna and the K40 are doing H—repeated tesls showed the K40
could cut-perform the malor compelilive brands ™
RADIO-ELECTRONICS: "The results ol our lests showed
that, in three ditterert positions of the monitoring recever, the
model K40 egualed or oul-Performed the compelitive antenna
Apparenfly. American Anfenna's adverfising 18 nol merely Madison
Avenue ahowmanship,”
PERSOHAL COMMUNICATIONS: * an impressive
95% of the trials, the K40 out-performed the existing mobile anten-
nas We had to try one for oursenes

in every case, the K40 either equaled of out-performed its
competitor.

“No s, ands, or buts! The K40 Antenna from American Antenna would have to
b6 just about the bes! anteénna around.

CB MAGAZIME: "Introduced wm Ocicber, 1977, the K40 quickly became the
top setler and in mid 1978. became the number one selling antenna N the nation.”

... Here’'s what CB’ers all
across the country sald.

ANTENMA SPECIALISTS: . . truck driver and CB'er for
10 years , . 50% further than my M410 'Big Momma'."
—JH Calerl 207 McFey. Basirop. LA
AVANTI: "I'm an electroni \echnician with a Second Class
FCC licensa . . .| was able (o ransmit 70% further and tune
the SWR 75% lower than my Avantl.”
—HMR Catiro, VAR Monserrante D-87, Salnes Pueric Rico

PAL: 20% better in Fansmission and
recephon than my 5/8 wave Pal Fireatik ™
—Johnt A BLm Box 448, 2elanolple, PA
SHAKESPEARE: ". . Ive heena CHer for
three years and the K40 s the Dest I've ever
had. Batter in recepton and ranamis®on than
my Shakespeare ™
—H Bacheit, i, 35 King A, Parn Rooge, RS
HUSTLER: “Compared to my Hustier XBLT-
4, the K40 can conssientty fansmit 40%
further and the recepbon was better, The K40 is
the perfect way to complete a CB system.”
—Jarvne A Brown, 7800 & Lincker, Burbank, i

(SPECIAL NOTE)

IF YOU'RE A
BEGINNER:

AMERICAN ANTENNA _V7

ELGIN, IL 80120

COFYRIGHT AMERICAN AMTENRA 1979 POWER!

American K% Dealers throughout the U.%. & Canada.
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