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THE NEW DIGITAL

MODEL 3400
Now only $125

MODEL 3410
Only $140

MODEL 4000
Only $235

MODEL 4200
Only $270

GO
o=

\
: Triplett performance. . a tough act to follow

%‘_n !‘3 4

CJIRCLE 43 ON FREE INFORMATION CARD

GO DIGITAL

When you're shopping for digitals, be sure to
check out these Triplett Digital Muttimeters.
They're loaded with extras that extend multimeter
jife and make your job a lot easier and safer.

MODEL 3400 . . . Hand size, 3% digit with handy
single range switch. Six functions with 24 ranges
including Hi'Lo Power Ohms, auto-zero and auto-
polarity . Overload protected to 8600V on all ranges.
Bafttery life is 200 hours min. Low battery indica-
tor with 50 hours 1o spare. Price is now only $125,

MODEL 3410 ... Al the features of the Model
3400 plus 1000 Voit AC/DC range and overload
protection up to 600V on current ranges and up
to 1000V on ohms or voltage ranges without fuse
blow. Typical battery life of 500 hours. Price Is
only $140.

MODEL 4000 . . . Bench type, overioad protected
with multiple fusing to 1000V on all ranges, RF
shielded, auto-zero and auto-polarity. Six func-
tions with 32 ranges, Hi/Lo Power Ohms and 3%
digit, .43" easy-read LED display. Single range
selection and pushbutton function selector. Price
is only $235. (Battery version Model 4100)

MODEL 4200 ... All the features of the Model
4000 plus a true RMS converter that computes
the root-mean-square level of a complex AC input
signal and displays the digital equivalent. Price is
only $27 0. {Battery version Mcdel 4300)

MODELS 4100 & 4300 (nol shown) . . . NI-Cadre-
chargeable battery versions of Models 4000 &
4200. Price of Model 4100 is $290 . . . Model
4300is $325.

Tnplett's over 75 years experience is evident in
the engineering firsts included in these digital test-
ers. For a free, no-obligation demonstration, con-:
tact your Triplett Distributor, Mod-Center or Rep-
resentative. Triplett Corporation, Bluffton, Ohio
45817,

M rriBLETT

Tetaphona {419} 358-5015 - TWX: 810-490-2400

CIRCLE &0 FOR In-Plant Camonstration

WWWW americanradiohistory comm
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Sabtronics.
An entire range of low-cost,
top-quality instruments.

Sabtronics revolutionized the
market with the first low-cost,
high-performance Digital
Multimeter. Now we have an entire
range of outstanding instruments in
areasonable range of prices. Infact,
nobody can beat us in our
price/performance ratio. And we
can sell at alow price for some very
good reasons. Our engineers design
high performance products to be
built at alow cost. And we refuse to
stick on high mark ups. Plus we
make sure your price stays low by
selling directly to you. Because we
sell so many instruments, we don't
have to charge a high price.
Naturally, we also offer all the
helpful accessories you might want.
And all our products are under
warranty for good quality and high
performance. In addition, you get
from us the same quality aftersale
service as any high priced
instrument manufacturer. With
Sabtronics instruments available,
there’s no needfor you to spendalot
of money to do highly accurate
testing and measuring.
2010A 3% Digit LED DMM
2018A 3% Digit LCD DMM
86104 600 MHz 8-Digit Frequency Counter

81104 100 MHz 8-Digit Frequency Counter

50204 0.2 to 200 KHz Function Generator
8000B 1 GHz 9-Digit Frequency Counter

86108 600 MHz 9-Digit Frequency Counter
2035A 3% Digit LCD Handheld DMM
2037 A 3% Digit LCD Handheld DMM

tested. and calibrated. Call us for prices.
**orice fully assembled. tested. and calibrated.
A 2010A —$84.00*, B. 2015A —399.00*, C. 8610A — $99.00%, D. 5020A — $115.00°, Call us for more information:
E. 8000B — $199.00**, F. 2035A — $79.00%. G. 2037A — 599.95°* (813) 623-2631
Making Performance Affordable
IN CANADA CONTACT: Kumar & Co., Ontario Canada m 7

NTERNAT KOO INGCS
5709 N. 50th Sireet Tampa, FL 33610

WwWww americanradiohistorv comm

*pnce in kit form. Also available factory assembled.
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AN INCREDIBLE BREAKTHROUGH.

Introducing the Bearcat 350, the first scanner
that shows you broadcasting frequencies
in plain and simple English.

The new Bearcat 350 easily
qualifics as the most advanced
scanner in the histary of scanner

madios.

Besides being the most sophis-
ticated Bearcat Scanning moni-
tor. it is alwo the world's first

alpha-numeric scanner. Simply

put, for the first time you
havethecoptionof scan-
ning frequencies by
numbers of names.

Ouantum leap.
The Bearcat 350 will revelu-

tionize swanncrs just as plain
English computens revolution-
ized the computer industry a
few yeans ago. All because of this

simple fact: We find it easicr to

deal with words thun with nom-
bers

how E works.

Programming the Bearcat 350
for numeric and alphabetic capa-
bilities is deceptively uncompli-
cated. First to program the
frequencies numericallyyou stop
the scanning action.

Then you press the alpha-nu-
meric key. Next you program in
the frequency number in the
usual manner. Touching the
“enter” button locks the fre-
quency in the Bearcat 350%
memory bank.

© 1981 Maxco Corp of Incara

To enter the same frc-
quency source using words or
abbreviations simply press the
alpha-numeric key again. Your
unit is resdy to be programmed
by frequency name.

“Type” in the word or ab-
breviztion for the frequency
source, I’ress the “enter” button
again. Your Bearcat 350 is ready
to receive frequencies by num-

ber or name. It's as
casy as that.

More than words.

Even without the alpha-nu-
meric capabilities, the Bearcat
350 would be sn unbelicvable
advancement in no-crystal scan-
ning.

Its complex symthesized tech-
nology gives it the capability of

®

SCANNERS

CIACLE 2 ON FREE INFORMATION CARD

WWWW americanradiohistory comm

receiving cvery local publie fre-

quency automatically. You will

be able to receive low, high.

UHF, UHF-T public service
bands, the 2-meter and 70 CM

amatcur (Ham) bands. plus the
AM aircraft band,

The Bearcat 350 scans
up to 50 channels in five
banks—10 channels per
bank.

Impressive extras.

It took Bearcat Scan-
ners. the leader in scanner
radios, to pive you these
impressive fcatures in the
Bearcat 350: patented selective
scan dclay, direct channel ac-
cess, scan speed control, auto-
matic squelch. patented track
tuning circuitry and front
mounted speaker. And look at
these extras: two digital display
panels. AC/DC operation,
counter on ¢ach channel to de-
termine which are mast active,
priority, and attractive dic cast
wwetal cabinet. See your Bearcat
Scanner dealer today. Ask about
the incredible Bearcat 350. Your
perception of scanner radios will
never be the same again.

@ Electra Company

Drvisen of Masco Corp of iIndiana
300 East County LiINe Road
Cumbasland, Indrana 48279
Internelonal Bunness Oftice
Suite 102, 1028 Swit

Morth Kansas Oy, Missoun B4116
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Electronics publishers since 1908

THE MAGAZINE FOR NEW

IDEAS IN ELECTRONICS

MAY 1981 Vvol. 52 No. 5

SPECIAL FEATURES

45

49

LEARNING ABOUT MICROPROCESSORS

To learn how MICrOprOCesaors work and how tG program
themn. hands-on exCerence I§ the proven method. Single
board assembly-language computars provide the meafns.
Jorma Hyypia

INSIDE RCA's VIDEOOISC PLAYER
Here's & 100k at how RCA’S videodisc player works and how
the signals are processed. Chester H. Lawrence.

BUILD THIS

59

UNICORN-1 ROBOT—ADDING COMPUTER CONTROL
A look af the hardware and programming réquirements
needed to add computer control Chester H. Lawrence.

LED V) METER FOR YOUR HiI-FI
Here's an ah-elecitonic digital YU meter that you can add
1o your hi-A system. Bradiey Albing

COMPUTER-TO-SELECTRIC INTERFACE
Part 2 - An Inexpensive way to use an iBM Seleciric typewrier
as B hard ¢opy printer for your computer. E. G. Brooner

TECHNOLOGY

16

76

LOOKING AHEAD
Tomorrow's news today. David Lachenbruch

SATELLITE TV NEWS
The latest happenings In an exciting new Industry.
Gary H. Arlen

HOBBY CORNER
Megative ion generators—what they're all about.
Earl "Doc” Savage, K45DS

NEW IDEAS
A prizé&-winning application from & reader.

VIDEO

HOME VIDEC UPDATE
A ook 81 the video innovations from Japan, most of which
will be availabie here soon Leonerd Feidman

SERVICE CLINIC
It all eise fails, ook for a leaky transistor. Jack Darr

SERVICE QUESTIONS
A-E's Service Editar solves technicians’ problems.

RADIO

&7

PIRATE BROADCAST STATIONS

They're unhicensed and illegal, but they can provide an
interesting altemative 10 the standard broadcast tare
Robert B. Grove

AUDIO

NEW DOLBY NOISE-REDUCTION SYSTEM
Dolby's new system provides 20dB of noise reduction. Here's
how it works. Leonard Feldman

EQUIPMENT
REPORTS

S8ER

Global Spaciaities 2001 Function Generator
Sencore Model DVM-58 Microranger DM
Alllance Model HD-73 Antenna Rotator
Aadic Shack Metal Detector

ON THE COVER

To understand how computers
and microprocessor-based
equipment works. it is neces-
sary to understand how micro-
processors work and how
they're programmed. This
month, we evaluate several
single-board computers and
the supplied documentation to
determine how effective each
one is as a learning tool. The
story starts on page 45.

ADD AN LED DIGITAL VYU meter 10 your hi-fi
s¥stem for preclise recording. Construction
details start on page 59.

SPEED VIEWING allows you 10 [Isten to the
sound while the VCR i3 scanning the tape.
For this amd othe: videa innovations being
introduced In Japan, turn 1o page 56.

Radio-Electronics, (16BN DOXI-TIE2) Pubiished monthly
by Garraback Publcationn. ., 200 Park Avenus Sauth,
Neow York, Y 10003 Comrol.dcmmm Potings Pakd
ot Now York, N.Y. snd sddhtiona offoms. On-year sub-
scription rams: USA end UB. pommicrs, $13.00, Con-
ada. §16.00. Other countries. § 10,00, Snpls copies $1.25.
€ 1580 by Gemaback Publications, lnc. Al HOhLS re-

DEPARTMENTS

1
112

14
113

Advertising Sales Offices
Advertising Index
Computer Market Center
Editoriat

Free Intormation Card

22 Latters

1 Markel Conter
Nerw Products
Sterso Products
What's News

7B
83
[

Bervice: Maii et subscrhiption orcers,
wmndence il Posimaster NClices of
undelpered copen (FOrm 3579 to Radio-Electronics
Subacription Servicn, Box 2520, Boutder. GO BO322

chan

A s1ampedd sell-pddressed emplOpe must BCCompany
Al submilted manuscriPls and/or Brwork of pholo-
&:phs sl thesr 7eturn g desired should They be rejecied
ANy resp ty for the 1085 OF damage af
1P1s and/or r or Photographs while in

our OSSO0 Gt Glbarwise

AS 8 sarvicn 10 readers. Asdio-Elsctronica Publishes availabie plan$ of information relaling ta

and scientific and technokogical develop ments.

Because of pOSaibie variances In tha guslity gnd condition of mewTiale andg workmanship used by rudnu HId»Eluclronk:l disclaima any (APINSIBIY [or the agts And Droper
tunctioning of reader.buill projects based uPon oF from plans of intor pubtdishad 1A thin Mmag
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CANON ENTERING This lcader in 35mm still photography will ficld its own line of video equipment and is expected
VIDEO 1o be just one of many film-photography companies to pul its name on electronic photography

gear for the consumer. Canon announced it would offer a portahic videocassetie recorder and a
color video camera on the Japanese market this June. The camera will be a compact Canon-made
unit using & Yinch pickup tube and 3:1 zoom lens. The VCR will be built for Canon by Funai
Elcctric. A1 presstime, it wasn’t known whether the Canon name would appear on such cquip-
ment in the United States. Currently another name in photography—Technicolor—has exctu-
sive rights 10 the Funai-built mini-VCR (which uses a tiny cassctie of quarter-inch tape} in this
country.

VCR-CAMERA Ceanon says its ultimate goal 1s 2 hand-held combination solid-siate camera and mini-VCR,
COMBINATIONS which seems Lo be the goal of just aboul every other manufacturer in the ficld of clectronic
photography. The third Japanese manuflacturer 10 demonstrate the prototype of such a combina-
tion is Matsushita, which showed 2 4 6-pound unit using a cassetie about the size of a standard
audio casselic, capable of two hours of recording. Matsushita’s Micro Video System (MVS) is
not compatible with the two previous developmenial entrics—Sony’s Video Movie and Hitachi's

Mag Camera.

In Japan, there were indications Lhat serious talks looking toward all-in-onc camera-recarder
standardization wcre about 10 begin. They would include the three companies which have
already demonstrated their proposed entries. along with other manufacturers interested in the
field. That presumably would affcct Fuji Photo Film, which says it is ready to mass-produce
mini-cassettes for poriable combinations. Fuji proposcd a cassette similar in proportions to the
audio cassclte, and said it had developed 1wo types of tape for it—metal “MV.” capable of two
hours® playing time. 2nd evaporated-mctal "V V.” which could rccord and play up to four hours.
Both tapes are believed 1o be 9-microns thick. Fuji said that although metal 1ape costs about
three times as much as oxide tape manufactured for audio applications, the differential wouldn't
be that great in video.

’ Almost simultancously with RCA’s introduction of the under-$500 videodisc player. lower-
CHEAP VCR's priced VCR's have started to appear in force. Sanyo continues to have the cheapest unit—a
single-speed Beta which lists a1 $699 but often sells for $100 less. But now Panasonic, Quasar,
Magnavox, and others in the VHS camp— including RCA——have introduced low-end *“no-frills”
recorders which are being sold at around $649 or less, although their list prices frequently are
considerably higher. Scars, Ward. and J.C. Penney all have dropped catalog prices of VCR's {to
$685, $790 and $688, respectively}. and the same units are frequently advertised at considerably
lower prices in sales catalogs and retail stores. Lower-priced VCR's probably are coming, and a
stripped-down version at a suggested list of about $500 wouldn’t be surprising before year's
end.

VIDEODISC Manufacturers of 87% of the color TV sets sold in the United States are now committed (o the
LINEUP videodisc-player market, along with a few companics not currently in the color-TV business.
Companics representing 59% of the color-TV market have embraced the RCA-dcveloped CED
system. [5% the JVC-Maisushita VHD system, 13.2% the Philips-MCA LV optical system,
with 12.8% uncommitted or unknown.
Here’s the latest lineup of companics commitied 10 videodisc players and the formats that they
have chosen: CED—RCA, Zenith, Sears, Montgomery Ward, Sanyo, Hitachi, J.C. Penncy,
Sharp, Toshiba, and Radio Shack. VHD—GE, Quasar, Panasenic. JVC, and Sansui (the last is
tentative and indicates it may switch 1o CED}. LY-—Magnavox, Sylvania, Philco, Geld Star,
Advent, Pioncer, Fisher. and Samsung.

1,125_L|NE TV Having filed with the FCC for consideration of standards for high-definition television, CBS is
exploring all proposed systems in ils search for *movie-quality” TV as a new deluxe service for
broadcast stations, direct satellite-transmissions and cable TV. It demonstrated 2 1,125-line
system developed by Japan's NHK to an SMPTE conference in San Francisco, and was planning
demonstrations of other systems al presstime. The NHK system was shown using special
Maisushita 32-inch picture tubes which had an 8:5 aspect ratio. The system required a 30-M iz
bandwidth for a single channel. Another system, developed by CBS, uses computer 1echnigucs
to conscrve bandwidih.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

WwWww americanradiohistorv comm
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Takeagood
look at VACO.

The world famous Super

Ase. Complete wilh 48 of the most popular

and profsssional problem-solving tools. From

scrawdrivers snd nuidrivers 1o pliers. wrenches,

1 crimping tools end more. A super veriety snd super velue, All

THE SUPER CASE uncondillonally werranted from Vaco, of course. The Super Case
70260 - and all the other fine Vaco 100ls can be seen in our new 1981
calalog. It's free, just wrile. Say you want to take a good look s1 VACO.

e
Vaco Products Company, 1510 Skokie Bivd,,
Northbroox, IL 60062 U.S_A.

CIRCLE 18 ON FREE INFORMATION CARD
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MNegative-feedback inventor
inducted Into hall of Fame

In & ceremony at Arlington, VA February
18, retired Bell Labs engineer Harold S.
Black was inducled inlo the National Inven-
tors Hall of Fame in the U.S. Patent
Office.

HAROLD 8. BLACK

Though Black developed the ldea of neg-
ative leedback in 1927, it did not reach
consumer-audic equipment until years lat-
er. Bul it was used in iong-distance tele-
phone Iransmission as early as 1928, Sey-
anty amphfiers using negative teedback
were ysed for a field test ol the system in
1931, in Morristown, NJ, In 1936, Philadel-
phia and New York were [iInked with a com-
mercial long-distance system using nega-
tive-feedback amplifiers.

Besides Its standard audio use, negative
feedback I now applied in medical tech-
nology, compulers. chemical conirol sys-
tems, spacecrall-guidance Systems. and
numerous gther fields. ™I have seen hun-
dreds of thousands of uses.” Black said
recently.

Dv. Black hoids 11 tellowships and 19
memberships in prolessional socielies. He
has received 62 U.S. paten'a and 271 for-
€eign ones. and has writlen 42 technical
papers. His awards include the John Polts
Memorial Award of the Audio Engineering
Society,

Radio service dealers
to convene in Florida

The National Elecironics Convention and
Trade Show is being held in Tarpon
Springs. FL {near Tampa/St. Pelersburg)
August third to sixth, 1981, The convention
is co-sponsored by the National Electronic
Service Dealers Association (NESDA), the
Imernational Society of Certified Electron-

ics Technicians (ISCET) and the Fiorida
Elecironic Service Associalion (FESA)

Early registration will be profitable 10 the
delegates. Regisiralions prior 1o April 30
will cost $90 per person. plus $80 for each
additional farmily member. Between April
30 and June 30, the rate is $100 per person
and $80 lor each additicnal lamily member.
Atler June 30, rates are $110 for one and
$30 for additional family members. Per-
sons 16 years old and under may atlend
the conveniion for $50 each

For the regisiralion fee the convantion-
goer may partkcipate in a technical chool,
the ““Magic of Electronics’ trade show, the
instructors’ conference. a seminar on cable
television. and goll and tennds tourna-
ments, along with meals and cocklal par-
{tes. There will alse be time for sight-seefng
around the noted loca) atiractions, such as
Busch Qardens and DisneyWorld.

For those who wish to attend only the
Monday and Tuesday instructors’ schools,
there I a special rale of $50, Fee for the
management schoot Is $20 for one, $30 for
two from Ihe same company, and $50 for
each non-member.

The theme of tha convention is “The
Magic of Elecironics.” This year a seminar
on cable lelevision will a130 be fealured.

For additionai information and conven-
tion registration please write to NESDA.
2708 West Berry, Ft. Worth, Texas 76109

Can the consumer bring back
quality produetion in USA?

The American consumer, by exercising
vigorously his right 10 complain about poor
quality, can bring about an improvement in
product quality, Dr. Norihiko Nakayama.
president of Fujitsu America, told & semi-
nar ol managemen! axecutives In New York
recenily,

"In my opinion,”” Dr. Nakayama dectared.
“Americans should refuss to setiie for Infe-
rhor goods. * If a toot breaks, he s5aid, take It
back 1o the store. If the store won'l give
satisfaction. go to the manufacturer. And
there are Other avenues lor protest. A
groundswell of protest would cause man-
agement (o take tha steps necessary 10
heighten guallty.

Those statemenis were made during a
seminar: *Using Japaness Quality Control
and Productivity Technigues In U.S. Indus-
try," sponsored by the American Manage-
ment Associallon and the Technology
Transter Institute.

Dr. Nakayama hinted thal the Japanese
consumers’ attilude may be an mporiant
reason for the quality which Is one of 1the
tactors In the success of Japanese imports.
In his home country, customer complaints
are laken seriously, he says: “To the
Japanese. keeping the customer s Impor-
1an1, and so is the company's reputation.”

Radar heips steel industry |

NEW IMPROVED RCA RADAR helps steel loch-
niclans control the loading of materisis into
blasl turnaces. The newst fucrnsces have rotal-
ing Wpa thal make i possible lo conlrol the
dinlribution of the iron Ore, coke, snd limestone
used in making steet. That new acanning radar
not only meassures the hwighl af the load sccu~-
ralely, bul slsc glves informalion on Ha fofile.
thus detecting unevanness in the loading.

Henty C. Johneon of RCA Labs i ehown
adjusting Ilbe naw radar, which da an improve-
menl oft an clder one that gavs heighl. but naot
protile, Intormation. The colled coaxisd cable
abave his hasd ks a deley line designad lo ecl as
& calibralion unil In improving the accuracy of
the syslem.

Random House to distribute
classroom computer items

The Radio Shack division of Tandy Corp
has named Random House an muthorized
disiributor for Radio Shack TRS-80 com-
puter products for classroom use. Random
House is a large publisher of classroom
malearials for schools

The agreement I called by Charles A
Philllps of Radio Shack. ™. . . an imporiant
step in Radio Shack's Strategy lo better
address \he growing market tor microcom-
puters and instruclicnal software in (he
schools.”

Besides oftering Radlo Shack's comput-
ar producls through s educational sales
force, Random House is undertaking an
extensive developmen! effert 0 produce
software for teaching and administrative
applicatlons in schools.

The Radic Shack/Random House ar-
rangement is nol exclusive, Mr. Phlllips
said; al least ane other agreement wilh an
educational publisher 8 being negotiated.

contimied on page |2
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Facts from Fluke on low-cost DMM’s

For a measurement like this,
every millivolt matters.

[n digital multimeters, accuracy
and resolution go hand in hand. After
all, ap extra millivolt of resolution
means nothing unless You can trust its
accuracy. For critical measurements
like checking avionics, calibrating
medical systems, or simply venifying
the performance of your circuit, it
lakes a precision DM M to fill the bill.

The new 4%-digit Fluke B050A
delivers 0.03% basic dc accuracy and
0.005% of full scale resolution. Measure
ac and dc voltages with 10 gV of
sensitivity. Or resolve 10nA of current
and 10 millichms of resistance. All
guaranteed for one full year.

That’s the kind of perform
ance you demand in a

bench/portable DMM. And it's from
Fluke, the leader in DMM's with a
thirty vear repulation for reliable, high-
quality precision instrumentation.

Of course, there's more to the
8050A story. With our hybrid Thze
RMS eonverter you get honest,
accurate ac answers to 50 kHz without
missing any significant distortion
components. A dB function features 16
selectable reference impedances. And
the relative mode lets you make offset
measurements in all instrument
functions.

You'll also find all the other
dependable Fluke features on the new
8050A. Conductance for those high
resistance and leakage measurements
to 100.000 Megohms. Extensive
overload protection and safeLy
features, A full linc of accessories. And
a low price of only $:369 U.S.

For all the facts on the new 8050A's
accuracy and relisbility, call toll free
800-426-0361; use the coupon below; ar
contact your Fluke stocking distributor,
sales office or representative.

IN THE US. AND NON-
EUROPEAN COUNTRIES:

John Fluke Mg Co.. Ine Fiuke (Holland} B.Y.
PO. Box Co050, M5 2%0C PO Box 5063, 5004
Evereil, WA 95206 Titbung. The Netherlnnds
(208) J42-6300 013} 673 971

Telex 152662 e 5277

[ Pleane send BOSDA specifications.

[ Please send all the facis on Fluke
low-cont DM ML

[J Please have a saiesmnn call.

IN EUROPE

Name
Title Mail S10p
Company

Addrens

Ciwy

Telephone (

Forwechnieal data eirele no. 39
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The future belongs to the creative electronics technician.

Be prepared to grow
with the world's biggest
growth industry. Enroll

now in this exciting

career program from
the leader In
electronics training.
There are a lot of good jobs out

there in electronics. But the best jobs go to
the people who can think and wark crea-
tively. Those who can conceive and design
circuits and equipment.....those who can
initlate ideas and carry them through

these who ¢an tumn theoretical concepts
into reality. These are the people com-
manding up to $18,000 as starting
salaries, earning $30.000 or more with
experience and ability And NR1 can help
vou join their company,

The First Complete

Program of Its Kind

Now, for the first time In the history
of home study, NRI offers you a new and
exclting course In Electronic Design

Technology. A course that starts with the NRI Circuit Designer Large. 31/1 Digit

fundamentals and builds from there to Gives Hands-On
prepare vou for an electronic career where

LCD Display

: : Single
the growth is. You're trained for exclting Experience i \n -_

. e : Rotar Switch i,
jobs in the creation of communications You leam by doing, No fvory-tower, Pt .
equipment, computers, consumer prod- strictly l_heoreucal course here. You actu- o “:‘

uets, amvthing that needs electronic ally design and build modem electronic ~:{' A

circuits. cireuits, run tests, and vertfy specs You
Only NRI gives you such complete learn how various systerns interact, design
and concentrated training in the designof ~ YOUr OWn circuits to perform specific t;sks,
electronic circuits. And you leam at home learn to look for better ways and new ideas.
in your spare time, without quitting your ~ The NRI Circuit Designer is a totally
job or wasting time, (ravel, and gasgoing ~ Ufiique instrument with full breadboard-
to night school. You learn with NRI- ing capability, built-in multiple power
developed training methods that combine supplies and a multi-function signal

knowledge with practical experience. generator for circuit testing. Fast, simple  3000-1100r
connections let ou build up prototype  Rattery Operation

WwWww americanradiohistorv comm
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LOGY TRAINING

Multiple Power
Supplics

Logic

Indicalors

circuits, immediately check them out for
function or faults. It handles both linear
and digital integrated circuits as well as
discrete components such as transistors
aid diodes. Six practical lab units carry
you through both the theoretical and
practical world of electronic circuit
design
Professional
Working Instruments
Your course also includes the choice

of the professionals. .. the 6-function, 26-
range Reckman digital multimeter for
fast. accurate voliage, current, and resis-
tance measurements. It features accurate
LCD readout and full portability. You also
get the famous Texas Instruments TI-30
scientific calculator to speed and simplify
circuit analysis and design. It's a true

Yariable Signal
Generator

engineering instru-
Switches  ment that includes
trigonometric func-
tions as well as square
root, logarithms, and
memory. Together with
your Circuit Designer,
they work 1o give
you a sound basts
[y of practical
B experience

Training
Although the NRI
Electronic Design Technology
’ program carries you through
&?{Lﬁ advanced electronics, the
Connecior  Unique NRI lesson concept

simplifies and speeds leaming,
Especially wrinen for Individual instruc-
tion, each lesson covers its subject fully
and thoroughly. But extraneous material
iseliminated, language is clear and to the

point, organization is logical and effective.

You'll start with subjects like Fun-
damentals of Electronic Circuits, progress
rapidly through Circuit Theory to Solid-
State Electronics and on to Digital Elec-

tronics, Computers, and Microprocessors.

Hand in hand with your theory will be
practical Design [ab experiments. circuit
demonstrations, and test/measurement
procedures that make it all come to life.

No Experience Nec

You need absolutely no electronic
experience to be successful with this mod-
em course. If you're a high school
graduate with some algebra, you should
handle 1t without any trouble We even
include, at no extra charge, the NRI Math
Refresher Module, designed 1o help you

NRI Fast- Trig and Log
Track Funcions

brush up on your math and teach you any
new concepls you may need from basic
algebra through phasors and circuit
analysis.
Free Catalog,
No Salesman Will Call
There's s0 much to tell you about

8-Digit LED

Registers

this exciting new course for the electronic
80's, we can't do ft all here. Send the
postage-paid card for our free, 100-page
catalog with all the facts about this and
other NRI electronics courses. We'[l rush it
right to you without obligations. Look it
over and discover for yourself why only
NRI can 'pmpare vou so well for your
future. If card has been removed, please
write to us.

NRI SCHOOLS
McGraw-Hill Continuing
R Education Center
:J I 3539 wisconsin Ave
.‘.ln ' Washington. D.C. 20016
|

We'll train you for the good jobs.

WwWww americanradiohistorv comm

IBG1 AYIW

-k
s


www.americanradiohistory.com

RADID-ELECTRONICS

continued from page 6

Standard & Poor's software
for Radio Shack TRS-80

Standard & Poor’s. Iha firm ot financial
experts best known as publisher of The
Wall Street Journal, has prepared a com-
plele siock analysis and portiolio-manage-
ment package for microcompuler enthusi-
asls who are also investors.

Available for use on lhe Radlo Shack
TARS-80 microcomputer, Standard & Poor's
STOCKFPAK provides for evaluating and
managing a slock porticlio ol wp to 100
securilies, with as many as 30 fransaclions
On each 18sue. It also makes It possible to
analyze 900 New York, American ex-
change, and over-the-counler common
siocks, and generate reports lo guide
Investment decisions.

The STOCKPAK syslem is designed for
usg with Radio Shack's Mode! for Modet il
TRS-80 32K business-compular systems. It
Incluges four program disketles and a
comprehensive user’'s marual.

The first program disketie is the Portfo-
llo-Management System. which provides
for the mainienance and control of a port-
follo. or a simulalion capabillty for any
group of securities to be evaluated.

A second diskefte conlains the Screen
and Select System, with which the user can
apply a variety of invesiment crileria 10 the
900-slock data base. idenlifying securities
10 meet such requirements as price/earn-
Ings ratios of less than 10, selling below a
given price, and mare. S10cks selected and

= Fi

criteria stalements can be stored for in-
stant recall.

Diskatie three is a Report Writer Syslem
which creates reporls of stocks meeting
usar-sedected critenia, along with additlonal
information rom the dala base.

The tourth disketle is a Demo Data Base
which contains the 904 common stock data
base of the mos! wwlely treéded stocks and
Includes 30 financial items on each of the
companies.

The STOCKPAK system for Ihe TRS-80
is avadable from Radio Shack siores and
other outlets lor $49 85, A monihly updal-
ing ol the dara base is available from Stan-
dard & Poor's, if desired, at an annual sub-
scription fee of 3200.

Computer voice processing
to make big jump in '80’s

Talking to your computer Instead of typ-
Ing instructions on a terminal, and listening
to it instead of reading a printoul, will
become fairly cOmmon In Industrial opera-
tions and financial lransactions during the
firsl hait of the 1960°s. During the second
hali, voice processing will come 1o the fore-
Iront in office systems and consumer prod-
ucts. So says an internallonal Business
Research Report. issued by Frost & Sulli-
van Inc. of New York City and London.

Uslng voice as computer inpul is nol only
more appeallng because of Hs “natural-

STANDARD & POOR'S STOCKPAK system used with a Radio Shack TRS-80 microcomputer.

ness,’” but saves lime by Ireeing hands and
eyes. At presenl. there are several prob-
lams Vocabuiary of most systems js hm-
Hed —generally they are scheduied to re-
spond to discrete commands, not conlinu-
ous speech, The vas! majority of preseni
systemns respond to only one operator,
whose speech they have been trained to
understand Independent systems, which
recognize tha vorces of diMerenl operators,
are rare. (FAS believes that a sufficienily
low-cosl, large-vocabulary sysiem that can
accepl continuous speech will be available
wilhin 1he naxt few ysars.)

Volce response —ihe other halt of voice
Processing—|3 a technique that converis
computer-generaled digilal data into hu-
man or synthetic speech. depending on
whether the vocabulary has been tape-
recorded or electronically synthesized. It
has already been used 10 a limhed exlent,
as in & Swmpson-Sears experiment with
linkage of \eiephone custorner orders 10 a
computer, milltary testing of voice-re-
sponse equibment for instrucling flight
crews, and a Generai Motors assembly-line
installation. Within a year, Texas Instru-
ments plans 10 Inlroduce a speech synthe-
sizer wilth a 2,000-word vocabulary, says
Frost & Sullivan.

Foundation gives $500,000
for computer education

The Foundation fer Computer Educatlion,
based in Cupertino, CA, has just made Iis
tourth se1 ol awards, amounting 1o
$150,000. to 26 educational systems. That
brings the value of grants given 1o educa-
tional institutions and individuals to
$500,000 since October 1979,

These granis of compuler equiPment are
given lor projects intended to improve edu-
catlon through the use ol smail, low-cosl
compulers. The projects range from basic
word-attack skills for kindergarten through
Ihird grade. to genetics and molecular biol-
ogy at the university level.

Some 87 projects have been approved
and have received awards ol computer
equipment. Tha 87 reciprents are eligible
for a grand prize—I10 be given 10 the Insti-
tution or indhvdual demonstrating the out-
standing example of a program leading 1o
improved education with small computers,

The non-profit organizalion was char-
tered as the Apple Educatlon Foundation in
1979, and was joined since by Bell & Howell
as a major supporter, and assisted by a
number of computer or compuler-related
firms lhat donated egulpment or services.
The systems awarced include 4ppie /il per-
sonal compylers, Apple baing slill the Prin-
cipal sponsor of the foundation.

The syslems given the educational
groups range in vaive from something over
$2,000 to about $7,000, the bulk ol them
batween $4.000 and $6,000. R-E
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Now, a mini-scope with the features
most wanted by field engineers!

B&K-PRECISION'S new Model An efficient rectangular CRT displays ranges that span from | uS/div. 10 0.55/
1420 is a good example of what can waveforms with high brightness for div. in a |-2-5 sequence; variable be-
materialize when a company listens well. good readability under all field service tween ranges. Sweep magnification is
This new 15MHz dual-trace mini-scope conditions. X10, extending the maximum sweep
was designed by B&K-PRECISION Too many field-service mini-scopes rate to 100nS/div. For use with computer
engineers from a clean sheet of paper sacrifice fealures and performance for terminals or video circuits. a video sync
to respond to the special needs of field compact size, handicapping the field separator is built in. For added ease of
engineers . . . amini-scope with engincer. The new generation 1420 has use, automatic selection of chop and
lab-scope features. overcome these problems. In spite of its alternate sweep modes is provided, as
So small in size (4.5"x8.5"x12"). small size, the 1420 has eightcen sweep is front-pancl X-Y operation.

the 1420 easily fits into a standard
attache case with plenty of additional
storage room for a DMM, tools and ac-
cessories. For use in any environment,
the 1420 can be powered from an AC
line, 10 to0 16 VDT or an optional internal
battery pack. Unlike some competitive
mini-scopes, adding a battery pack will
not add to the size of the slim 1420.
The rugged 1420 features dual-trace
operation and an honest 15MHz re-
sponse. [n addition, its smooth roll-off
provides useful response to 20MHz.

The new 1420 Mini-scope comes
complete with two 10:1/probes and is
available row from your local B& K-
PRECISION distributor. Available
options include carrying case and
probe pouch.

To receive a free 16-page color
brochure describing the 1420 and
the complete B K-PRECISION
oscilloscope line, call tull-free,
(800) 621-4627

(312) 889-9087 in Ilinois.

» DYNASCAN
DKP RECISION CORPORATION

6460 W. Cortland Street » Chicago, IL 60635 » 312/889-9087
Inlernanonal Sales, 5460 'W. Corttland Streel. Chicago. IL 60635 - Canadian Sates. Atlas Eiectromcs. Ontanc

CIRCLE 486 OMN FAEE INFORMATION CARD

Model 1420 $825
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The State Of The Art
Moves Ahead

The electronics industry never stands still. Not a single working
day passes that engineers and scientists are not busy researching
and analyzing in an attempt to advance the state of the art a notch or
two. Very often, we are not aware of that massive etfort until we see
the results brought to the marketplace.

Two recent conferences—the International Electron Devices
Meeting held in Washington, DC, and the International Solid-State
Circuits Conference held in New York—provided a look at the semi-
conductor industries’ view of where the state of the art is today and
where it will be tomorrow (the next few years). Since semiconduc-
tors are often viewed as the heart of modern electronlics, by watching
the advances made in the semiconductor field we begin to realize
the advances being made in the industry as a whole.

Although many topics were discussed at the conferences, one
stands out as a measure of the state of the art. VLSI (Very Large
Scale Integration) will be the next generation of IC's to reach us.
Those IC's will pack more circuitry into less area, consume less
power, and operate faster than ever before. To say the least, those
IC's will be very sophisticated and extremely powerful from a de-
signer's point of view.

To produce the new IC's, new fabrication processes are required.
Called electron beam and X-ray lithography, the processes produce
cirCuit patterns on the Silicon wafers with smaller line widths. Cur-
rently, IC's are being produced with line widths of 3 micrometers.
Experimental IC's are being fabricated with line widths down to 1
micrometer and industry analysts are predicting line widths down to
0.5 micrometer in the not-too-distant future.

What does that mean in terms of actual IC's? Matsushita has
fabricated a 64K static RAM. Packed onto a 5.44 x 5.8 mm chip, this
RAM contains over 402,000 components. Both Nippon Telegraph &
Telephone and a joint effort by NEC and Toshiba has produced
256K-bit dynamic RAM's. The NEC/Toshiba device uses 1.5-microm-
eter lines while the NTT device is 20% smaller, using 1-micrometer
lines.

On the microprocessor front, Intel has unveiled a three-IC set that
comprises a 32-bit micromainframe (that's Intel's word). It's been
dubbed a micromainframe because it has the computing power of a
mainframe computer and processing power can be Increased by
adding CPU's without changing software. Intel has also developed a
virtual memory capability that permits 1 gigabyte of address space,
That's 1000 megabytes. | remember being thrilled when | finally ex-
panded my home computer to 64K of RAM. Speed is also increasing.
Zilog plans to introduce two updated versions of their 16-bit CPU,
the Z8003 and Z8004, that will run at 10MHz, That would make them
the fastest CPU's available.

This should give you a pretty good idea of what is happening
behind the scenes and what the future may bring. !f you have any
comments or predictions, please send them tc me and we’'ll publish
as many of the best ones as we have room for.

ART KLEIMAN
Managing Edilor
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Non-Linear Systems’ Touch Test 20.
The 21b.4 0z.test Iab.

The Touch Test 20 DM weyghs only 2 Tbs 4 oz Yel ¥ puts aventy ey 44l fanctions at your fingertips. Plus
exclusive light pressure 1ouch fanclion selection. Shown from above on kether shoukdet sing (optional)

Road test the remarkable Touch
Test 20. Now, with its 20 key test
functions at your fingertips, {plus the
ability to measure 10 electrical para-
meters and 44 ranges) you can
take one lab to the field instead of a
cumbersome collection of ndmidual
testers.

Another bright idea. The Touch
Test 20 is the only DMM with light

ressure touch function selection.
o more dials to fiddle with. instead,

an LED shows the function you
choose And when you switch. you
get an audible bleep and a visual
blip to let you know.

Opreration's a snap A light 1ouch chooses the
fnction. An LED shows it

Functional. Nol gimmicky. We be-
lieve that in DMM design. lorm should
follow function. For example. it's

rare that a DMM is used hand-held.

Usually it's placed so the operator's
hands are free to manipulate the
test [eads and the equipmernt being
tested. That's why we developedihe
Touch Test 20— to fit where and how
it would be used. The result Is the

most innovative pottable/bench-
type multimeter in the industry
today.

Small wonder. The Touch Test 20 1s
designed specifically for mainline

electronics measurernent and testmg.

It checks AC and DC voltage, AC and

DC current as well as resistance.

Analyzes temperature in Celsius and
Fahrenheit. Measures conductance
and capacitance. It also performs
diode/transistor and confinuity
tests. All with the accuracy thal's
synonymous with the name Non-
Lineat Systems.

Shop-proven. Field-proven. The
Touch Test 20 is ideal for benchtop
use, The large. 0.55-inch LED num-
bers make il easy to read. And its
dial-free, light touch selection sys-
tem prevents the unit from skitier-
ing across the tabletop. Light and
versalile, it's the perfeci, portable
read [ab. too,

The Touch Test 20 comes with test
leads. temperature probe and re-
sistor/capacitor test adapter It fea-
tures automatic polarity and over-
load Indication plus in-circuit test
capabilities. The Touch Test 20 is
available in two models — recharge-
able baitery or [ine operated. All
parts and labor are guaranteed for
a full year And each model is avail-
able with optional accessories like a
leather carryin% case with shoulder
strap and belt loop. to help you get
the job done.

Touch Tesi 20 at a glance
Messurements
AC Voltage 10 uV 1o 750 VRMS. 6 mnges.
DC Voltage 10 &V 10 1000 VDL, 6 mnges
AC Current 0 A 1o 10 A 4 ranges
DC Curvent 001 ufiro 10A, 7 ranges
Resistance 10 enlls 03 o 20 g 0.
7 renges.
Temperature —40PC 10 150°C, —40°F 1o
02°F: 2 ranges

Conductance 0.01 5 to 200 nS lequnalent
to 5 megohms 1o 100,000
megdohmst2 mnges

Capaciiance 1 pF 1o 200uF, 6 ranges
Tests
Diode [hade and iransistor junctons
n conductmg and non-
conducting directions.
Connnurty Audible signal.
Size 2Hx6A Wx75°D
(74 mm x 18 mm x 161 mm)
Weight 216 40z (1.02 kg}

Price $467.00 with batteries
$435 00 without barteries

8 DMMs. One right for you. Non-
Linear Systems also offers eight
other outstanding digital multi-
meters. Tim and low-priced. each
of our three, three and one-half and
four-digit DMMs is a performance
and value-packed instrument.

Get the word on us. NLS has been
intelligently innovating in the digital
instrument industry for neary three
decades. From the introduction of
the first digital voltmeter to break-
through products like the Touch
Test 20.

Today we offer a full line of com-
petitively-priced, state-of-the-art
equipment. From miniscopes, digi-
tal voltmeters, digital panel meters
and counters. to frequency meters,
logic probes, line-frequency meters
and pre-scalers.

Our entire lineup is available now
from 10p electronic distributors
throughout the world. Contact your
local distributor today.

For further technical information.
or the location of your nearest
distributors, contact Non-Linear
Systems. Inc., 533 Stevens Ave.,
Solana Beach, CA 92705. Telephone
(714) 755-1134. TWX 910-322-1132.

AP Non-Linear Systems, Inc.

Specialists in the
X 4 scpigc'lceo staying ahead.

& 1980 Non Lines Sysems, Inc

See us at the Electronics Distribution Show
at booths E2 and E4 in the Galleria
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satellite tv news

OTHER Two more satcllites —carrying up 1o 612 ncw transponders—will be in orbit over fhc US. by
SATELLITES ON mid-1985—and that doesn’t include the proposed Comsat DBS plan. The quadrupling of satel-
lite Facilities will come as a result of the FCC's recent decision 1o expaad its “open skies™ policy.
THE WAY  As part of the same ruling. the Commission is moving toward a “short-spacing”™ of birds,

permitting them to fly at intervals of about 3° instead of the currcat 4° apart.

The new birds will be operated by GTE, |lughes Communications. Inc., and Southern Pacific
Communications. each of which will launch 1wo ncw satellites and build a third as a ground
spare, rcady for launch in case of a problem: with the orbiting bird. In addition. companies
alrcady in the space game. such as AT&T. RCA Americom. and Western Union will be
permitied to pul more satellites in orbit.

Overall, the new satellite facilities will cost more than $2 billion. Many of the birds will be
used for video service. although some of the new satellite operators are expected to concentrale
on data communications, leleconferencing. and other non-video services.

The FCC hopes to come to a decision this year aboul spacing of satellite orbils, 10 avoid
interference while making the most efficient use of spectrum space. The FCC is also examining
related matters. such as future satellite usage of 12/20-GHz and higher bands.

NEW CABLE Thc_cable-TV industry conlin_ucs to !ind isell on the recciving end of new entertainment
PROGRAMMING scfvices -~ many of them unvciled during the scmi-annual industry conventions. At a recent
industry gathering. more than half-a-dozen satellite- fed program sefvices were announced. along
with sevcral augmentations of current program packages. Many of thc new services will be on
the bird shorily—with some of them. such as Showtime’s expansion to a 24-hours-on-weckends

service already in operation.

Culture is the main ingredient in several of the new program packages. including the previous-
Iy announced CBS Cable service which is due to go on the Westar bird by June. “Alpha.” a joint
effor1 by ABC Video Enterprises and Warner Amex Satellite Entertainment, should be under-
way by the lime you read this aboard Saicom 1, using (he same transponder as WASE's
*Nickelodeon.” Alpha will fetiure performing- and visual-arts programs.

Bluebird, another new program scrvice, wilt offer many shows from British Broadcasting
Corp. (the type now seen on public-TV channels) along with other original cultural programs.
Bluebird channel is operated by an affiliate of New York's Rockefeller Center and is currently
negotiating with several satellite companies for transponder space.

A number of other specialized services via satellite are also in the works. For example, an
“adult™ movie channel (mostly R-rated, sexploitation movies) is being offered by Satori’s
“Private Screenings” service from midnight 10 6 a.m. aboard Westar. Bravo. another of the
culture channels. will introduce an evening newscast at 8 p.m.. concentrating on cultural cvents
Laking place in sclected cities nationwide. Times Mirror Satellite programming will launch a
home shopping service, offcring catalog-Lype information and giving cable cusiomers (and other
sateilite viewers) the opportunity to order merchandise via a special video catalog.

EUROPEAN More European TV programs and movies are taking to the skies over America. thanks 1o two
MOVIES AND TV recent deals _by major salellite-program delivery services. Satellite Program Network. which is
establishing its sccend network SPN-11 on Westar |11 Transponder 9, is turning over three hours
SHOWS every night to Telefrance-USA. The shows will run from 9 pm 1o midnight {¢asiern 1ime) and
includc a regular ¢ycle of shows: Sunday, family programs; Monday, Freneh TV shows: Wednes-
day. "great French films:™ Friday “French Life Today™ and Europecan TV specials. The other
nights will offer reruns of the previous evening’s shows. The Telefrance-USA package is dubbed
into English and is aimed at the U.S, audicnce.

On Satcom | Transponder 9, USA network has begun carrying The English Channel, a scries
of culwurally oriented programs which includes documentaries, music, drama and entertainment,
much of it produced by British independent TV stations,

Mcanwhile many new program suppllcrs arc slipping programs aboard satellites. ﬁlllng in the
gaps between the major program services now carried aloft. For example. “Telehorse™ will be
beamed daily aboard Westar by Hughes TV network. The shows will be scramblcd and will
cover races from various Chicago-area racetracks, sent exclusively to Las Vegas betting parlors
so gamblers can waich events on which they are wagering. Over on an HBO transponder on
Satcom, a few momcnis in the morning will be turned over cach month to a cable-TV industry
publisher, who will present information about the business: that will be aimed primarily at
cable-TV executives.

GARY H. ARLEN
CONTRIBUTING EDITOR
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Here’s the easy way 1o join

the microprocessor
revolution.

Heathkit/Zenith Self-Study Courses give you a
thorough understanding of microprocessor
theory and applications.They put youin
command of your electronics future.

From TV's and toys to cars and computers. the microprocessor
finds its way inta our liwes. Your future in electronics requires

a working knowledge of microprocessors and now Ihere’s an
easy. low-cost way to get i,

Heathkit{Zenith step-by-step home-study. You learn at your
own pace with an illuslrated, easy-to-follow tex!. reinforced by
color visuals and audio cassettes. The easy step-by-step format
organizes the material into bite-size units. Test questions at the
end of each step assure a thorough understanding before
proceeding lo the next step. Learning has never been easier,

Hands-on programming exercises. You learn by doing, not
Just reading. Special exercises performed on the HMeathkit/ Zenith
Microprocessor Trainar give you hands-on experience in pro-
gramming and interfacing. You come away with a complete

working command of Ihe microprocessor and how it's used in
a growing number of devices today.

Recommended for college credit. Many Heathkit/ Zenith
Courses are now recommended for college credit by the

American Council on Education. If you can't go back to coliege,
now you can bring college home to you.

Free Healhkit Catalog. Details and prices on the complete
line of Heathkit/Zenith Self-Study Courses are in the new. free

Heathkit Catalog. Send for yours today or pick one up at your
nearby Heathkit Electronic Center.

DON'T LET CHANGING TECHNOLOGY PASS YOU BY.

Heathkit/Zenith offers a complete line of home-study courses
on the jatest in electronic specialties:

Operational Amplifiers Digital Techniques AC & OC Electronics
Phase-Locked Loops Electronic Test EQuipment  Electronics for Hobbyists
i.C.Timers . Electronic CirCults Communications

Active Filters Semiconductior Devices

sagikiil | &;
e Send for Eo
- free catalog. Visit your
Wl Write to Heath Heatbkit Store.
¥ Co., Dept, 020-776.  Heathkit progucts are
Benton Harbor, displayed. sald and serviced at 62 Heathkit
Mi 40022, Electronic Centers in the U.S, and Canada.
In Canada. write Heath Co.. See your telephona while pages for locations.
1478 Dundas Street East, In the U.S.. Heathkit Electronic Centers are
Mississauga, Ontario, LAX 2R7.

units of veritechnology Electronics Corporation:
Heathkit

- Educational
i Systems

CItCLE 14 ON FREE INFORMATION CARD
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You gotta
shop aground.

. il
When you do.you’ll probably pick CIE.
You can’t afford to scttle for
Icss when it comes to something like
clectronics training that could
affcet your whole life.

WwWwWw americanradiohistorv comm
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hen you shop around for

tires, you look for a bargain.

After all, if it’s the same brand,
better price—why not save money?

Education’s different. There’s
no such thing as “‘same brand!’ No
two schools are alike. And, once
you've made your choice, the
training you get stays with you for
the rest of your life.

So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes-
sional training to help give you
pride and confidence.

L] L] L]

1f you talked to some of our
graduates, chances are you'd find a
lot of them shopped around for
their training. They pretty much
knew what was available. And they
picked CIE as number one.

Why you should shop
around yourself.

We hope you'’ll shop around.
Because, frankly, CIE isn’t for
everyone.

There are other options for the
hobbyist. If you're the ambitious
type—with serious career goals in
electronics—take a close look at

what we’ve planned for you at CIE.

What you should
look for first.

Part of what makes elec-
tronics so interesting is it’s
based on scientific discover-
ies—on ideas! So the first
thing to look for is a
program that starts with
ideas and builds on them!

That's what happens
with CIE's Auto-Programmed®
Lessons. Each lesson takes one
or two principles and helps you
master them—before you start
using them!

How practical
is the training?
This is the next big important
question. After all, your career will
be built on what you can do—and
on how well you do it.
Here are ways some
of CIE's trouble-
shooting programs

help you
—

get your
hands-on —

training...

With CIE's
Personal
Training i
Laboratory... e,

you learn and review the basics—
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

When you build your own
5 MHz Triggered-Sweep,

Solid-State Oscilloscope

you take your first real professional
step. You use it as a doctor uses an
X-ray machine— to *‘read”’
waveform patterns...

lock them in...study, understand
and interpret them!

When you get your
Digital Learning
Laboratory you'll be into
digital theory—essential
training today for anyone

who wants to keep pace
with the state of the art of
electronics in the eighties. With
CIE’s Digital Lab, you'll be
applying in dozens of fascinating
ways the theory you've learned. For
example, you'll compare analog
and digital devices. You'll learn to
make binary to decimal conversions
and to work with semiconductor
devices and circuits. You'll see how
digital equipment is vital in today’s
exciting, growing fields such as
security where digital
theory provides the
brains for space-age
alarm and protective
devices.

Of coutse, CIE

offers even more

advanced training
programs, tco. But the
main point is simply this:

WwWww americanradiohistorv comm

All this training 1akes effort.
But you'll enjoy it. And it's a real
plus for a troubleshooting career!

Do you prepare for
your FCC License?

Avoid regrets later. Check this
out before you enroll in any
program.

More than half of CIE’s
courses prepare you for the
government-administered FCC
License exam. In continding
surveys, nearly 4 out of 5§ CIE
graduates who take the exam get
their Licenses!

Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact, all or
most of every CIE Career Course is
directly creditable towards the
Associate Degree.

Shop around...but send
for CIE's free school
catalog Ffirst!

Mail the card. If it’s gone, cul
out and mail the coupon. If you
prefer to write, mention the name
and dare of this magazine. We'll
send you a copy of CIE's FREE
school catalog— plus a complete
package of independent home study
information! For your convenience,
we'll try to have a representative
contact you 10 answer your
questions. Mail the card or

coupon —or write:
CIE, 1776 East 17th St.,
Cleveland, OH 44114.

r . Fr ¥ ¥ 5 r fF ¥ |
Clevealend Institute

. CI of Elaptronics, Ino.

. 1776 Eant 7ch Street Tuaveand, Ofwo 44114

YES...i'm shopping around for
the right kind of career iralning in
electronics iroubleshooting — and CIE
sounds well warth looking inie. Please
send me my FREE CIE school catalog

- including details aboul the Associate
Degree program — plus my FREE
package of home study information!

Pt Mame

Address ApL,
Y

Stare_ _Zip

Agt Phong
farea code)

Check box for G.1. Bill information:
) veteran O Active Duty
Mail today!

RE-12
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CABLE TELEVISION

Is cable lelavision a friend or foe? With
s0 many choices of programming—HBO,
C-SPAN, BRAVO, ESPN. QUBE. etc.—lt
would seem imminant thal a polential view-
er will have a veritable vidleo smorgasbord
at his fingerlips. Butl will he? Superficially, it
would seem logical that there would be an
unlimited variely of "“10p shelf” entertaln-
men! avallabie, 24 hours a day.

Don’t bet on itf

in the past. the three major TV nel-
works—ABC, CBS, and NBC—were 1he
only rivals #n the vast nalional telacasting
market. With only three suppliers of pro-
gramming competing for their share of the
140.000,000 TV viewers. a substantial slice
of the pie was nearly guaranteed lo all. That
convenient and poweriul system was ex-
tremely attractive 1o advertisers —the onty
source of income #n commerciai TV, Cou-
pied with the axpertise ol the Amarican
Research Board (ARB) and 1he Nielsen rat.
Ings system, demographics dictated 10 the
adveriisers exactly where lheir large! audi-
ence was It was scientific. lucralive, and
efficient. In lact, it was a near-periect medi-

letters

um in which tQ expose, sell, and saturate a
market.

Adverlising on TV i sold on a “cosl per
thousand® (viewers) basis The more view-
ers of a program (and 1he commercial), the
moré meney I8 Charged per commercial
spol run. When 140,000,000 viewers are
divided by only three networks, simple
arithmetic shows that a higher potential
gross incoms can be realized than when
there are 30 or more national “networks'™
vying for the audience.

Il doesn't requiré a genius to extrapolale
in whal dwection TV programming will ‘go
when the audlence, and the revenues 1o
produce network programming, is dilled
10 one-tenih or less of its current standing.
To maintain the present quality of pro-
gramming (and many think that # is already
dacadent), nelworks will be forced to In-
crease (heir “cost per thousand'’ rales lo a
point where advertisers will be forced to
seek allernalive media 10 reach their tar.
gets more efectively.

Wtimaiely, the demise of networks and
their affillated local-TV-statlon outlets will
become inevitable. Then we will all be

forced lo pay top dollars for mediocre pro-
gramming on a cable syslem comprised of
30, 40, or 50 channels of second- and third-
raie programming

QOur only hope may be thal. after a few
years of “all-pay TV someone will come
up with Ihe btea of supplying first-rale
entertainment free t0 anyone who can
receive a TV signal via wireless techniques.
and which will be sponsored by advertisers
In exchange for commercial anpounce-
menls wilhin the programs that they spon-
sor. Eurekal We will have re-invented com-
merciai TVI Bul wiii it be too late?
MYLES H. MARKS.
Technicat Diractor WHC-TV (NBC Affiliata)

Mr. Richard Johnson's comments in {he
letlers depariment of your February 1981
issue stir me. Perhaps Mr. Johnson is 50
involved In his work thal he can only see the
trees and cannot concern himself wilh the
torest. NOt being familiar with El Cajon-San
Diego TV services, i can't comment on
them. but i can comment on Ihe cable TV in
Reno. If Teleprompter TV is a "mom &
pog’" operatlon, it cerlalnly has expanded,

Your best guide through

N RADIO-E LECTRONICS

. the solid state jungle..

DL The new 1981 RCR SK Series
P Replacement Guide

- .
o
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As | ynderstand it. from the San Francisco
Bay area to lowa it is one sysiem.

8ut perhaps Mr. Johnson means thal lhe
syslems in El Cajon. CA, Wellington. NV,
and Hawihorne, NV, are “mom and pops’™
and number (hree systemns. while Tele-
prompter is only ong System.

The January 1981 issue of Saturday Re-
view has anolher comment: “"Can PBS Sur-
vive Cable?", by Peter Caranicas. That is a
very interesting articte. Bul perhaps again
CBS cable is a "'mom and pop” operation.
Sure.

11 is my presenl personal opinion that Mr.
Johnson is so anxious to gel \he cable-
Industry view across 10 the public that he
doesn’t pay any altention to the facts.

As a viewer Of several years, and an elec-
tronics hobbyist of some more years, the
future is of greal concern 10 me. We have
viewed the greal variety of TV around lhe
large population centers. And, as at pre-
senl, we have also been I other locations
where only ona channel was avallable. In
Reno, three stations broadcasl the three
netwOrks Only, and cable Gpans up the pro-
gramming with three more channels—two
independent. and PBS. | believe thal is a
necessary service,

However, what with Lhe increasing costs,
1 am uncertaln about how long it will lasl.
When we lirst 3ubscCribed, the price was
under $5.00 a manth; now it is §7.50. with
indications lhat the company wants more.
Fortunately, competition is on tha scene,
and the pricé inCrease has not yet hap-
pened —and, $lrangely, the reception has

-improved Iremendously.
With our economic syslem the way fl is,

parhaps encugh viewers will noi be able 1o
afford the increasing costs ol cable TV. and
Ihus broadcasting will continue.

J.T. KING

Reno, NV

BALLY ARCADE USER GROUP

"The Cursor Group™ is the only compre-
hensive manufaclurer-supported user
group lor Ihe Bally arcade. We support
over 40 aftiliated local user groups (with
over 8,000 members) and establish new
user groups on a reqular basis.

The Bally Arcade uses a beeled-up ver-
sion of Palo alle Ty BASIC 1o Include:
analog-to-digital conversion, 3-voice music
synihesizer, 156 X 128 resolution, with up
to 256 colors and cOomplex user-accessible
graphics.

We inlorm our members ¢f many ¢om-
mands and routines available 1that the man-
ufacturer did not make the user aware of In
their decumenlation, such as: PeeEx and
poke, floaling-decimal-poinl math, ma-
chine-language bootstrap, 3-voice music,
five or more colors on screen at e same
time, DMA graphics, voice recognition,
adding a full-sized ASCIl keyboard, printer,
eic.

We make available t0 our members nine
separate manuals (hat lileralty decode all
Ihe secrets of the Bally Arcada, 10 include
electrical specifications of custom Chips,
executive software descriplions, elc.

We publish the only protessionally pro-
duced monthly newslgiter, conlaining s0-
phisticated, glitch-free software and pro-
gramming hints. along with many vilal tuto-
rials and hardware projects.

Mambershlp fees range from $8.75 for
six months to $18.95 for one year. A sam-
ple newsleiter can be purchased for $2.00.
Those interested should wrile 16 The Cur-
sor Group, P.O. Box 266, North Hollywood.
CA 91606,

We have upgraded Ihe Bally Arcade from
what many publications think of as a toy to
a very serious small microcomputér.

THE CURSOR GROUP.
Fred Corneatt, President

MODULATION

in the 'Letters,” depariment {(January
1981}, Mr. Davis states: “While is 12.5%
carrler level, not zero modulation, which is
the blanking level. Maximum modulation
{87.5%) occurs at white, nol sync. which is
+40%."

Much of that stalement is Incorrect. That
is not unusual In articles | have read about
TV modulalion down through the years. So
let's try to set the malter to resi.

In this particular case, | believe we have
an IEEE gralicule thal’s causing the confu-
Sion. Thal scale I8 very useful around a TV
studio, and Other Spols, for measuring jev-
els; and. of course, tor Iransmitter-modula-
tion measuremenis, if used property.

When modulating a TV transmitler, it
sees only the overall signal, which means
the whole eomposite signal (sync plus vid-
e0). We cannot speak ol +40% sync or
minus that. The blanking level is not zero
modulation; it is simple zero on the |EEE
scale (no relation). Tip of sync is 100%
modulation, as Jack Darr siated. Sync is
transmitted at 25% and is nol 40%. The
5cale reads 40 units—not 40%.

The RCA Reptacement Guide tells youhow to
make over 170,000 solid state replacements
using fewer than 1,400 SK and KH types.

Solid state is growing fast. So fast that ser-
vicing it puts you in a jungle of brands and
unfamiliar components with new and different
applications.

The 1981 RCA SK Series Replacement
Guide takes you through these uncharted parts
with confidence and knowledge.

Over 170,000 foreignand domesticreplace-
ments are listed in this one handy book. With it,
you can find RCA SK replacements for transis-
tors, rectifiers, thyristors, integrated circuits
and high-voltage triplers in just seconds.

Clearly indexed and easy to understand, the
guide contains 1,382 RCA SK and KH types —
including 200 new types for '81. A convenient
dual-numbering system helps you quickly find
the proper SK replacement. For example:
SK3444/123A. The guide is also invaluable for

many industrial applications. Use it to make
MRO replacements right from your shelf.

50 when you're working in the solid state
jungle, get yourselt a great guide — the 1981
RCA SK Series Replacement Guide. It definitely
leads the way. Pick up your copy now from your
RCA SK distributor or send a check or money
order for $2.25 to: RCA Distributor and Special
Products Division, P.O. Box 597. Woodbury,
N.J. 08096.

SK Replacement
Solid State

WwWwWw americanradiohistorv comm
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“WHOLESALE COMPUTER PRICES”
OMEGA DIRECT TO THE PUBLIC

%%LES East Coast: 12 Meeting St., Cumberiand, Rl 02864
E West Coast: 3533 Old Conejo Rd, #102,
Thousand Oaks, CA 91320

PRODUCT SPECIAL
of the MONTH!"!

T

Products are
NOW
IN

STOCK
AT

OMEGA

I SALES

CO.

Alar 500 16K - $749
32K - 3549

Atari 850 Interface Module $159
Atari 825 Printer

$695 -
e g
'I

—

_——
-—
nlerlpc Ssaperr by ain

- Apphe Il - 6K, 48K
K Ram  Jd4% i
63K Rar  S264% Calll for Price

OMEGA OFFERS THE BEST DELIVERY AND PRICE ON:
APPLE = ATARI ®» TRS-80 Model [ » INTERTEC
DIABLO » EPSON » HEWLETT-PACKARD = SOROC »
COMMODORE » NEC » QUME » CENTRONICS

NEC spanwriter
5310-5530 - 32395

Crablo 630 - 31995
{wath tractor leed) $2195

TIMEGA sells onby quality merchandsse (o our customers.
QMEGA will try 10 match any current advertised price with simiar purchase
condihons. Before you buy aravhere ek — be sure to call (IMEGA Sales Co.

West Coast East Coast
1-805-499-3678 1-401-722-1027
CALL TOLL FREE FOR OMEGA'S PRICE!
East Coast: 1-800-556-7586

@

o

z Telex: 952106

= - QMEGA ships via UPS, truck, or air, COD's. @
Q _ Visa, Mastercharge accepted, with 1o service charge. -
o

Q

2
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The total units on 1hé scale for transmit-
ter measuremenls must be 160 unlis —two
divistons above 100 unils, which appear on
the scale. Zero carrier should be sel af that
point. Zero cawtier is displayed, on the
scope, by chopping the signal arter H is
detected from the transmitier, either by a
mercury rélay or electronic means

That slgnal is generally not available to
the studio engineer, S0 he never sees it
That peobably causes much ol the confu-
sian. It we set the carner al two divisions
above 100, we wind up with a 1otal of 160
divisions; thus, If sync is set al 40 divisions,
wa and up with 25% sync {measured from
zero carrier o thp of sync). which is correct.
100% modulation of video is never
reached. Il is set by FCC rules A 12.5%
proteciion area &8 provided, for two rea-
sons. Firsily, 10 avoid white-piciure salura-
tlon, due 1o characleristic curve distortion:
second, (o sliminate over-modulation (Car-
rier chalter). which would cause problems
with intercarrier receivers.

A word about power output may be use-
ful. We mus! consider yvideo as a subtrac-
tive process. As we fill IV the white-piciure
area. our power oulpul decreases. TV and
AM transmiiters act quite differently. In
AM, an average signal does not thange the
powear input (DC Input). The outpul power
does change, due 10 the modulation In
added lashion. But v a TV transmitter, the
power output changes i a drastic tashion.
The difference hare is 1hal the DC inpul
power changes in TV and consequently Ihe
output power Changes. 100. The TV irans-
mitter power I8 at a maximum only with an
all-black piclure (with sync-only modu-
lated). As we apply video. the power de-
creases v accordance wilh the white con-
tent of the picture. Al all-while picture. the
power I8 minimumm. In a typical 50 kW trans-
mitler, the plate current can change from 6
amps to 11 amps using 6800 voits. Quite a
power change, eh? Those figures might
make a ham operalor drool.
€. M. ROGERS.

Vailey Center, KS

THE HP-385

With reference to Mr. Gilder's report on
the HP-85 in your Oecember 1380 issue:
There are a couple of minos errors. Flrstly,
the beeper can be programmed for both
duration and piich, The standard pack of
programs, supplied with each machins. in-
cludes a rendition of 1he Witiam Teif Over-
ture using the beeper.

Second, it a binary routine. Included with
o tape from the uses's library, or available
In the prnier/ploiter ROM, is used, the
enlire graphics bmage can be stored as a
singte string. The graphkcs screen can thus
be used for storage, adding 6K to the avall-
able memory.
BOB STAINER
Cape S5i. James., B.C. Canada

KEEPING AIRWAVES PUBLIC

| was interested in your edilorial (Decem-
ber 1980) on keeping lhe airwaves public;
but the facl is. as you know very well, the
airwaves haven't all been free to the publlc
for at leas! the last 50 years. | cile as an
example the scrambled lelephone mes-
sages which have been transmitted on our
shoriwave bands as far back as the mid
'30's. Those messages were—and as far as
continued on page 26
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An in-depth look at
the only“plug-in"remote control system

You're in control
by remote control.
Simply plug in The Controlier™
and the BSR System X-10'modules,
and control lights and appliances
anywhere in the house by pressing a
few buttons. So it's easy to take control.

There's no end to all
of the control you've got.

Your can turn on the TV, radio or
stereo in the morning to help you wake
up without getting up from bed. Or at
night, turn on the Ights belore going
downstairs so you don't have to fumble
in the dark. Turn off unnecessary hghts
and help get your electnc bill under
control. Cr, dim the lights and save
energy, 100,

And when it's time to turn in, just
push a button and turn everything off.
And sleep soundly. But, if you hear a
strange noisa in the middie of the night,
you ¢an press a buiton to tumn on all the
lights and scare the daylights out of an
intruder.

The Controller is designed to
control every room in the
house.

By pressing the buttons on the
Command Console keyboard,
command signals are transmitted over

ADV,
ELECTRONIC

34 West 45 Street, New York, N.Y.10036 212-887-2224

ALLOFF ___ i
el =
—— Az

existing household wiring to the
module of your choice. The Lamp
Modute tums on, off or dims any
incandescent lamp up o 300 watls.
The Appliance Module turns
appliances like TVS, window fans or
stereos on and off. And the Wall Switch
Module is designed to turn on, off or
dim any light or lamp up lo 500 watts
normally operated by a wall switch.

There's even a Cordless Controller
that transmits signals to an Ultrasonic
Command Console from up to 30 feet
away. S0 there's plenty of control for
everyons,

Simplicity is built into
the system.

No special wiring is
needed. Simply ptug The
Controller Command
Console into any wall outlet
in any room of the house.
Then plug your lamps and appliances
into the appropnate modules. Plug In

RKever need for your home.

on BAIGHT a1, LIGHTS ON

FUNCTIONS:
ON AND OFF

™ |

i

FUNCTIONS:

ON. OFF, BRIGHTEN
AND DIM

] ,',"';‘f g
FUNCTIONS:

ON, OFF. BRIGHTEN
AND DIim

the modules. And you're ready to
take control.

BSR X-10 SUPER SPECIAL
DELUXE
ULTRASONIC CONSOLE
REGULARLY $49.95
NOW $29.95

With the purchasea of lhree or more
modules
Moduyles normally $20.00 ea.
Modules of Your choice
3 or more $16.95 en. & or more $14.95 ea.
Ulirasonic Hand Unit
Normally $24.95 Now $18.35
Please add $3.00 tor shipping

TOLL FREE HOT LINE
800-223-0474

THE TIMER™ Aulomalically Programs
Lights. Applisnces. Just piug In The Yimar

and tha BSR X.10 modutes and you cen pro-
gram up 1o § light® and sppliencas ta go On
and ON up to twice » dey. UL listed.

$74.95 il purchased ssparsialy. H purchased
wilh 3 or mors modules $59.95

NEW

WwWww americanradiohistorv comm
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LETTERS
conrinued from page 24

| know stlll are—scrambled tor 1he sake of
privacy, but are nonelheless transmitied on
our public airwaves.

Thal, to my way of thinking. is jusi as
wrong as the thing you are complalning
aboul. | have always fell ihal i wasn’t right.
Messages broadcasi over our “free’ air-
waves should be available for all to listen to
wilhout special "secrel” declphering
equipmenl. Yeal, for some reason. | have
naver seen or heard of any complaints
about scrambled broadcasts over tha pub-
lic air waves in any radio magazine

But samething thal is of much more con-
cern |0 me han that is some of the FCC's
proposals of butchering up the AM broad-
cast band even worse than il has already
bean messed up—like narrowing the band-
widins 10 9 kHz and sliminating the so-
called clear-channal statlons. After ail, the
origlnal |dea was that frequencies beiween
550 kHz and 1700 kHz were for long-dis-
tance communication, Local broadcasting
can a5 well ba done at much higher fre-
quencies. Bul 1hatis not what is being done
and as a result 1he AM pand has become s0
cluttered up with sialions that It Is only
good for local coverage.

That is certainly nol in 1he public Interest.
On the other hand, |, for one. do nol believe
that the 70-UHF channels will be used for
TV enlertainment In years to come—if
ever
JOHN R. SIMPSON
Tampa. FL

EINSTEIN NOT CONTRADICTED

In the January 198t issue, under “Let-
ters,” Mr. Anthony Hans Klotz of Babylon,
N.Y., ciaims thai certain ruies postulated by
Einslein wers *“never real originally,” I'm
atraid that he is overiooking a key word in
Ihe consequences of the posiulales: '‘ob-
served " The behavior of light (which mus1
ba used t0 make lenglh measuremenis)
causes an observed length contraclion
which is quile real. One mighl claim 1hat the
length contractlon in an "absolut®’ sense
does not occur. Such a clalm is i iiself
"unreal” because it could never ba verilied
experimentially,

Mr. Kiotz's Supposed "charged capacitor
contradiction” arises because he applies
special relatlvity considerations to the ob-
served dimenslons of the moving charged
capacitor bul lotally lgnores the special rel-
alivity consideralions which musi be ap-
plied to the eieciromagnetic fields of the
capacilor. (Tha special theory applies 10
electromagnelic radiation of any frequen-
¢y, while light is simply electromagnelic
radiation wilhin & very narrow band of fre-
quencies thal can be perceived by the
eye.}

Unfortunately, the edltor repeats Ihe
ubiquitous misconception thal the mass of
an object moving at the speed of light
would ba Infinite. The accepled reality is
thal the mass does not vary with the speed
at ail it ia the opserved momentum Ihal
becomes Infinite at the speed of light. No
repulaible physicist 1cday would consider
ihe mass of an object to increase with ils
speed. As an authortalive reference, | offer
the book. Classical Mechanics, by Gold-

stain (published by Addison-Wesley), see
the last paragraph of Chapter 6, section 4,
entitled "' The force and energy equations In
retativistic mechanics ™

To the best of my knowledge, ihere
axlsis no experimental evidence 10 date
thal coniradicls Einstein’s special theory of
relathity, Untortunatety, however, thera ap-
pears o ba a proliteralion ol authors pos-
5e58ing Inadequate knowledge ol the sub-
ject. but who nevertheless are quick to
wrile about "Einsteinian impossbilities,”
“exPosés on unreality,” “conlradiction
Ihrough thought experiments,” and other
equally rldiculous discussions on the sub-
ject
MARTY NAGEL, M.S. {Physics)
Chagrin Falls, OH

SUGGESTIONS REQUESTED

During the past year, | have read the arli-
cles you ran on building a satellite-TV
receplion sysiem. | would be interesied in
hearing trom any readers who constructed
systerns rom your articles. telling how they
turned out.

It would be espeCially nice H someons
living In the San Drego area could get Into
contacl wilh me. An Invesimenl of
$1000.00 needs lo be investigateq before
my construction begins. While the alectron-
ics end of il doesn't seem bad, I'm worried
aboul the consiructton of the spherical
antenna required. and the amount of time
and effort that must be spenl 1o assure the
spherical surface.

JOE ST. LUCAS,
8685 Ferndale.
San Diego, CA, 82126 R-E
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= Computer stabiliZed aCCuracy 1o 0.1%

Microcomputer-Controlled
Autoranging DMM model 2845

s Long IHe, high rellabllity

= Auto-perechon
Selects range for maximum resolution
® Audible continuity indicator
Budt-in audibie tone ganerator
 G-MODV overload protection
Provides AC ang DC voflage range protection to
1000 VDC or AC peak
® Shiejded in RF liglds
Accuracy mainiained in AF helds

..« in stock and available for immediate delivery.

Dual Trace 5 Sweep’Function Semiconductor Porlable Dighal
30 MHz Triggerad Scope Generator Transistor Tesler Capacitance Meier
Model 14794 Madel 3020 Model 5208 Model 820

- s =

Four hermotically sealed reed relays perform
fange Switching with virlually no conlact wear
Microcomputer Intelligence

Designed around 4-bit microcomputer, Analyzes
Stored data and ra that provides greatest
display resolubon Program memofy capacity
1024 x B bits of ROM Supported by 48 x 4 pis of
data memory RAM

2

E

o= s . Y
¢ | Order with Confidence and get the Fordham Advantage!
c || citortes TOLL FREE Fm e S
% (8_0_2)9&5;,9m§5]m§ 855 Conkhin St. Farmingdale, N.Y. 11735 @ Egggﬁ:g"‘" (‘
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<: :} ) Take 4
";% exceptional $19(_)
: books for

(values to $70.80)

Start saving now for discounts up to 75%on hundreds of ”
interesting, info-packed volumes . . . PLUS special Members’
Bonus Benefits! -

1245 o
List $16.95 1250
: List $18.95
1225
List $15.95

R:
] g.lsﬁ.cﬁqm Radio

Satellites

1186
List$12.95 List $14.95 List$12.95
Morebooks topick from. .

» How 10 Make Home Electricity Frnm
wind, Water and Sunshine.

List$10.95. No. 1128

s 39 Tesl Equipment Projects You
Can Build. List $12.95. No. 805

¢ Radio Astronomy for the Amateur.

List $8.95. No.7 14

* Tower's Inlernational Op Amp
Linear-1C Selecior. List $12.95. No. 1216
* 303 Dynamic Electronic Circuits.

List $9.95. No. 1060

» The Master IC Cookbaok. List $ 18.95.
No.1199

+ How to Design & Bulld Your Own

1160 Custom TV Games. Lisl $14.95. No. 1101
List$12.95 * ModernDigital Communications.
List$10.95. No. 955

7 very good reasons to try
Electronics Book Club . . .

* Reduced Member Prices. Save up to 75% on books sure to

261

1123
List$12.95

List $9.95

ELECTRONICS BOOK CLUB
Blue Ridge Summit, PA 17214

List$14.95

increase your know-how

* Satisfaction Guaranleed. All books returnable within 10
days without obligation

¢ Club News Bulletins. All aboul current sclections—
malns, allernates, extras—plus bonus offers. Comes 14 times
? year with dozens of up-to-the-minute tities you can pick
rom

« "Aulomatic Order"”. Do nothing and the Main selection

will be shipped to you automatically! But . . . if you want an
Alternate selection—or no books at all—we'll follow the
fnstructions you give on the raply from provided with every
Nows Builetin

« Continuing Benefits. Get a Dividend Certificate with
every book purchased after fulfilling Membership ohliga-
tion. and qualify for discounts on many other volumes

* Bonus Specials. Take advantage of sales. events, and
added-value promotions

» Exceptional Quality. All books are first-rate publisher's
editions. filled withuseful. up-to-the-minutes info

Please accepl my Membership In Electronics Book Club and
send the 4 volumes circled below. ] understand the cost of
the books selecied is $1.00 {plus shipping/handling). If nct
satisfied, I may return the books wilﬁin ten days without
obligatiot and have my Membership cancelled. | agree to
purchase 4 or more books sl reduced Club prices during the
next 12 months.and may restgn any lime thereafter.

714 B05 955 1060 1082 1066 1101 §120
1123 1128 1160 1186 1199 1203 1209 1216
1221 1225 1236 1245 1248 1250 1261 1339

Name _ Phone
Address.
City

State Zip
[Valld for new membes onty Formxn and Canade pdd 10%.}

CIRCLE 22 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm

1861 AV

»3
-4


www.americanradiohistory.com

EQUIPMENT AND TRAINING
NO OTHER SCHOOL CAN MATGH.

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 a/f 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 10 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 most
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 Communications Electronics you'll be
able to assemble and keep your own
NTS/HEATH 2-meter FM transceiver, plus test
equipment.

But no matter which program you choose,
NTS's Project Method of instruction helps you
quickly to acquire practical know-how.

RADIO-ELECTRONICS

]
o
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1. The NTS/Rockwel! AIM &5
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 singte board unit wath & digit
LED display and on-board 24 ey hexadecimal
calculator-type 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 Color TV {25 diagonal}
features specialized AGC-SYNC muting,
filtered color and new solid-state high
voltage tripler rectifier.

TECHNICAL-TRADE TAAINING SINCE 1303
4000 S0. FIGUERDA ST. LGS ANGELES. CA. 90037

4000 South Figuerga Street

PEE L EE L EE PP PP LR L L |

Simuiated TV Recepbon 4

/ 3.

NATIONAL
TECHNICAL
SCHOOLS

Rascent sna Home-Stuay Scrooie

NATIONAL TECHNICAL SCHOOLS
Depr 206-051

Los Angeleg, Cavlorma 90037
Please rush FREE color catalog on course checked balow

' AulO Mechanics

1 Alr Conditioning

[] Home Appliances
Color T¥ Servicing

) MicroComputera/MicroProcessors
[J Communications Electronics

1 Digital Elsctronice

Tl Industriat Technology

Name Age .
Address .

Apt. City

State 2ip

[ Check it interestaa m @ L informaton
-] Check if interesied ONLY i Classroom lraiming in LOS Angeles

e T LT T T T Y |
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equipment reporits

Global Specialties
2001 Function Generator

CIRCLE 101 ON FREE INFORMATION CARD

GLOBAL SPECIALTIES CORPORATION (70 FUL-
ton Terrace. New Haven. CT 06509) has
introduced the maded 2001 funciion generalor.
This versatile instrument produces four differ-
ent output waveforms: & sinewave. 3 square-
wave, & triangle wave and & TTL-level square-
wave, The made! 2001 covers frequencies from
1.0 Hz 10 100 kH? in five overlapping push-
button-sclectable ranges. A vernier dial Is cali.
brated from 0.1 1o 1.0. The frequency of the
outpul waveform is the dial measurement mul-
tiplied by whatever range pushbutton is select-
ed (0 Hz, 100 14z, ) kHz, 10 kHz or 100
kHz). For ¢xample, dial 0.5 and push the 1-

kHz button and you get 500 Hz. The dial is
accurate (o within £ 5% of the seiting.

A variable oulput-level control s uwed 10
control the level at two ourput jacks marked 11
and 1O The high output delivers from 0.1 10
10.0 volts P-P (or more than 40 dB) into 600
ohms. The low output i3 —40 dB down. or
from 1-100 millivolls into an open circuit or
0.5 10 50 mullivolts inic 600 ohms. The mode!
200! holds the outpul constant within 0.5 dB
over its entire frequency range.

The TTL squaréwave output is at the dial
frequency and capable of driving up 10 10 TTL
loads with risetimes and falluimes of less than
25 nanoseconds. The amplitude is 0 or § volts,
and is not adjustable by the level control. The
TTL signal is always in phase with the other
outputs (other ouiputs can be used simulia-
neously).

The sincwave output has less than 2% distor-
tion. The triangle wavcform 1 withina *1%
linearily error: 1he squarcwave has risetimes
and flliimes of less than 100 nanoseconds All
those outpuls can be swepl over any desired
frequency band. An AC voltage of up 10 £10
voits can be fed into the swEEF IN Jacks. That
can be used 1o check the frequency response of

a filter, for example The manufacturer recom-
mends using a trianghe wave and driving the
scope’s horizontal sweep with the same type of
wave. Since the triangle wave s linear with
time, the scope shows 8 lincar display of the
frequency-response characicristics of the fil-
ter. Any peaks, regencration. lack of symme-
try, or other faults will show up instantly.

The operator’s manual contains full struc-
tions for this. To show the responsc of 8 5-kHz
bandpass filier for example. sct the frequency
dial a1 (.55 and press the 10:-kHz range push-
button. Setting the sweep voliage st 9.7 volis
{P-P) will cause the model 2004 to sweep from
1 kHz to 10 kliz.

If an offset signal-voliage 15 needed {one
that is not symmetrical aboul 2ero). press the
pc OFFSET pushbutton. The LEVEL control now
becomes an offset contral For instance. you
Can create & squarewa¥e thal goes from 0 volt
to +5 ¥0lta, or from O volt 16 ~35 voits. 1f the
scope i3 sc1 o DC inpul. that also varies the
potition of the trace on the screen.

An instrument like this onc can be very
helpful in all kinds of audio testIng. The trian-
gle waveform, for example. is idcal for locating

continued on page 34
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RCA Receiving Tubes-
for one-trip servicing.

Most callbacks aren't caused by bad
servicing. Components are the reason.

That's why you need recelving tubes
you can trust, dependable receiving tubes
from RCA. We offer over 1,000 types— all
produced to exacting specifications.

For miniatures, Novars, Compactrons,
Nuvlstors, Glass Tubes, Metal Tubes and
more, count on your RCA Distributor. He's
got the tubes that help you finish the job
in just one trip.

Increase your profits with RCA service
aids and sales promotion aids.

See your local RCA Tube Distributor for
RCA's technical guides, service tools and
tube caddies. They all make your service
work faster and easier while RCA’s in-store
signs and eye-catching displays promote
your business professionally.

REAE™.

RCA Distnbutor & Special Products Dlvision,
Deptford, N.J. 08096
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Yesterday you could admire all-band
digital tuning in a short wave receiver.

Today you can afford it.

Tune Ini the Panasonic Command Series™ tuning control to prevent "backlash.* Separate
top-of-the-line RF-4900. Everything you want in wide/narrow bandwidth selectors tor crisp reception
short wave at a surprisingly affordable price. even in crowded conditions. Adjustable calibration
Like fluorescent all-band readout with a five-digit for easy tuning to exact frequencies. A BFO pitch
frequency display. It's so control. RF-gain control for
accurate (within 1 kHz, to improved reception In strong:
be exact), you can tune in W ~h= signal areas. An ANL switch.
a station even beforeit's E Even separate bass and treble
broadcasting. And with the [T controls.
RF-4900's eight short wave 7 i And if all that short wave Iso't
1 enough. There's more. Like SSB

: x
bands, you can choose any .
broadcast between 1.6 and — J (single sldeband) amateur radlo.

31 MHz. That's all short wave Ali 40 CB channels. Ship to shore.

bands. That's Panasonic. m Even Morse communications.
And what you see on the AC/DC operatlon. And with

outside is just a smail part of what Panasonic glves Panasonic's 4 full-range speaker, the big sound of

you Inside. There's a double superheterodyne AM and FM will really sound big. There's also the

system for sharp reception stability and selectivity Panasonic RF-2900. It has most of the features of

as well as image rejection. An input-tuned RF the RF-4900, but it costs a lot less.

ampiifier with a8 3-ganged variable tuning capacitor The Command Serles from Panasonic. If you had

for excelle nt sensitivity and frequency linearity. short wave receivers as good. You wouldn't still be
Ladder-type ceramic filters to reduce freéequency reading. You'd be listening.

interference. And even an antenna trimmer that *Short wave receplion will vary with amenna, weather conditions,

changes the front-end capacitance for reception operalors geographic focétion and other laclons. An outside
of weak broadcast signals. anlenna mgy ba reqQuired jor maomum shorl wave receplion.

To help you control all that sophisticated

[_]
circuitry, Panasonic's RF-4900 gives you all these PanasonICo

sophisticated controls. Like an all-gear-drive just slightly ahead of our time.

CIRCLE 38 ON FREE INFORMATION CARD
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EQUIPMENT REPORTS
continued from page 32

clipping in any stage from input 1o output. You,
can detect the slightest clipping tendency by

noting the fattening of the trangle wawe's

sharp peaks, Nonlinearity shows up instantly

as a curvature of the rising and falling ramps.

Faults such as those show up very easily with

these tests,

The instruction manual details all modes of
operation and shows contro!l sctlings, wave-
forms, and 8 handy chany showing the scope
patterns produced by many typical defects.
Full calibration dats is in the buck of the book,
il necded. The model 200! is 8 handy instru-
ment with many possible uses. It sells for
$186.00. R-E

Sencore Model DVM56
Microranger DMM

CIRCLE 102 ON FREE INFORMATION CARD

WITH THE AVAILABILITY OF LOW-COST M-
croprocessor 1C's [t was Just a matier of lime
before they would be used in electronic test
equipment. One of the most recent additions to

Hear there
and everywhere.

‘ i
. | Uill

|

5
¢

Easy tuning, digital display, professional quality

R-1000

The R-1000 is an amazingly
easy-to-operate, high-
performance, communications
receiver, covering 200 kHz to
30 MMz In 30 bands. This PLL
synthesized receiver features a
digital frequency display and
ananF dial, pius a qua

digita clock and timer.

R-1000 FEATURES:
» Covers 200 kMHZ tp 30 MHZ
continuously.

» 30 bands. each 1 MHZ wide.

» Five-digit frequency display
with 1-kHz resolution and
analog dial with precise gear
dial mechanism.

» Built-in 12-hour ciuanz digltal
clock with timer to turn on
radio for scheduled listenin
or control a recorder throug
remote terminai.

» Step attenuator to prevent
Overigad.

» Terminal for external tape
recorger.

» Tone control,
= Built-ln 4-inch speaker.

» Three IF filters for oPtimum
AM, §8B, CW. 12-kHz and

6-kHZ ;adaptable 1o 6-kHZ

and 2.7-kHz) for AM wide and
narrow, and 2.7-kHz filter for
hi'ogé'l-qualit $SB {(USB and
LSB) and CW reception.

* Dimmer switch to control
intensity of S-meter and other
panel lighls and dighal dispiay.

» Effective noise blanker.

« Wire antenna termminals for
200 kHZ to 2 MHz and 2 MHZ
to 30 MHz. Coax terminal for
2 MBZ to 30 MHz.

» Vollage setector for 100, 120,
220, and 240 VAC. Also
adaptable to operate on 13.8
VDC with aptionai DCK-1 kit.

OPTIONAL ACCESSORIES:

= SP-100 matching external
speaker.

» HS-5 and HS-4 headphones.

» DCK-1 modification kit for
12-VDC operation

P KENWOOD

TRIO-KENWOOD COMMUNICATIONS INC,
1111 WEST WALNUT / COMPTON. CA 80220

CIRCLE 42 ON FREE INFORMATION CARD
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the ficld is the mode! DVAfS6 Microranger
from Sencore {3200 Sencore Dr., Sioux Falls,
SD 57107). According to the company’s ser-
vice manual the mode!l DVASE was designed
10 free the technician o cngineer fram the
need to switch ranges manually, interpolate
readings. or have to figure out where the deci-
mal point should be, making servicing faster,
The model DVAMS6 does all of those things
automatically.

Physically, the model DVM 36 is somewhat
large as compared o more conventional
DMM's. The unit measures 4 X 8 X 11'A
inches. The front panel measures approximate-
Iy 4 X & inches. The unit is solidly built 2nd ity
large size gives you an idea of the amount of
circuitry packed inside the cabinet,

The madel DVAS6 measures AC and DC
Current up to two amperes. Resistance mea-
suréments from 001 obm 1o 99.99 megohms
can be made in either the high- of low-power
mode. The low-power mode s used for in-
circuit 1esting of solid-state devices as there is
insufficicnt voltage to forward-bias & junction.
AC voltage Is measured in three modes over
three ranges: peak-to-peak {1wo kilovolis maxi-
mum). average RMS. and true RMS (.0001
m¥ to 999.9 volts for both RMS modes). DC-
voltage measurements up to 10 kilovolts arc
possible with the mode! TP222 10-kilovolt
probe (included). Without the probe, DC volt-
ages from 0.1 mV to 1.999 kilovolts can be
measured.

There are two decibel ranges. The dBm
range uses the standard reference of 1 mitli-
watl into 600 ohms {0.7746 volts RMS). If any
other reference is desired. the dBP range i
used. To "program”™ & reference into the mode!
DVA{ 56, simply press the OHMS & 48P ZERO
button while mecasuring the reference. All fur-
ther dB readings will be referenced 1o the pro-
grammed reading.

Another feature is the ability to select the
resolution for a particular application. By
pressing one of the three pushbutions on the
frant panel, the user can select 3-digit. 4-digit.
or 4'%-digiv resolution. As the instruction
booklet points out, the 4'/-digit readout will
most likely be most important when using the
DVArsé in calibrating procedures. For most
applicatlons, 3 digits will suffice. Certainly, 4
digits exceed the capabilitics of most DMM's,

There is also 8 RANGE HOLD button. Since
the mode! DVArS6 will actually switch
through as many as three basic ranges of volt-
ages, it will be uscful to be able to perform
multlple measurements using the same range.
For instance, if you arc servicing s plece of
electronic equipment where all the woltages
will be in the kilovolt range, there seems to be
little reason to allow the model! DVALSS to
start off in the MILLIVOLT range, autorange to
the vOLT range. and finally up to the KDLOVOLT
range. When you want to use one range, 8 press
of the RANGE HOLD button while & reading is
displayed, will keep the meter in that range
until you want to use the autoranging feature
again. That feature works the same way for al!
functions {voltage. resistance & current).

Another unusual feature Is PEAK & NULL. As
most technicians and engincers are already
aware, DMM’s are unable to vake the place of
analog meters when it comnes to adjusting traps
of tuned circuits where an cxact mintmum or
maximum reading is needed. This feature will
do o fanastic job of such peaking or nulling.
Two small LED indicators (abeled with +
and — signs and direction indicators) on the
front panel are used Lo indicate a peak or null.

continued on page 36
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NOW SONY TEAGHES YOU
THE THEORY BEHIND
VIDEQ GOLOR SYSTEMS AT
THETOUCH OF A BUTTON.

Its a whole new way of getting an education in color video technology—Sony-style.

The classroom is home or shop. The seat—your most comfortable. The hours—-your own. The
method—five videocassettes and five acco “P go g booklets that make up
a complete, self-paced learning program. ny teaching.

Called “Color Syswms. is second course in Sony’s Video Funda-
mental Series is desngned for those who require a thorough back-
ground in all aspects of color theory as it applies 1o the video
mdustq today.

ou'll see clear demonstrations that unravel the myster-
1es of color circuitry—from cameras to CRT. You will learn
about the equipment and signals used for testing. plus useful
lechniques for lroubleshootlni color video systems. Each cassette
comes with its own study booklet, whose self-review questions show
you when you're on top of the material and ready to move on.

You can order a preview 1ape. individual tapes on a
specific subject or the entire Color Systems course in Betamax
or U-matic format.

Course Contents: |. Properties of Color. 2. Color Cam-
era Systems. 3, Video Display Sysiems. 4. Encoding NTSC Coior.
5. Decoding NTSC Color.

Whether you own, sell or service video equipment. or have
an overall electronics background. “Color Systems™ will make you
thoroughly at home in the world of color video technology.

SONY COLOR SYSTEMS COURSE

I'm interested in learning color video technology. Please send me: We honor VISA and MasterCard via phone or mail.
COLOR SYSTEMS SERIES-COMPLETE

(5 casseites/booklets. cusiomized album and binder supplied) T
Betamax Olhbr. O2hr. 529500 Address i
Regilar Price $330.00 :
4" Usmaue 0. ; 533‘.3.00 City___ . e — Slale _
Regular Price 3405.00 .
fud =
INDIVIDUAL LESSONS £ S e
(Price per cassette /booklet) = o = e nl
Belamax Ofhr. O2hr. .. 56600 VISA/MasterCard Number Exp. Date
* U-matic dD ; $81.00
i = indicate quanti ired in space prosaded.
Circle |esson = and alt q Ly desired in space p Topalice
/Y R S T Mail to: Sony Video Products Company. Tape Production Scrvices,
PREVIEW TAPE 700 W. Artesia Blvd.. Compton. Caiifornia %0220.
Betamax O1he O2 hr. . . 51250 O Please send additiona! information.
U-matic O $28.00 NOTE: Tapes returnable if defective when received. Please allow two
Add appropriate sales tax and §1.75 Bcr casscite (S8 75 for complctc weeks for delivery.
course) for handling and shipping. (UPS in continental U.S. If outside. O §
add $30.00 for Export Charges. plus Collect Freight Charges: special S N'Y. <
handling is extra.) For phone orgcrs call (213) 537-4300. x331. or visit Video Communications @
your local SONY Video Products Dealer. Sony. Betamas and U-malic are registered irademarks of 1he Sony Corp. =
CIACLE 31 ON FREE INFORMATICN CARD 35
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EQUIPMENT REFORTS
coniinued from page 34

In use, the operator sclects the desired func-
tion. depresses the PEAK & NULL bulton. con-
necis the test leads w the circuit to be
adjusted, and walches the 1wo red lamps on the
pancl. When both lamps glow {and one or the
other of them goes out when you adjust the coil
or other device} the circuil is in perfect adjusi.
ment. The markings indicate which way you
must adjust to obtain & peak of null.

Large (03=inch) LED's are used In the dis.
play and are easy to read sl a distance. A bail-
1ype handie also wrves as 8 handy 1l stand for
bench use. and the construciion of 1he cabinet
Is rugged cnough 10 withstand hard uscage.

Front-pancl banana jacks let you use any test

lcads you may already own. Three high-guality
leads are supplied. Two of the leads {black and
red} have slligator-¢lip icrminations, while the
third {red) has a probe

As already mentioned. the unit comes with a
10-kilovolt iranslent-protecior probe (mode!
TP222). The probe allows the mode! DVASSS
to make DC.voltage measuremenis up to 10
kilovolts. Sencore recommends that the probe
be used whenever DC voltage measurements
are made, as 1t increases the meter's fnput
impedence. resulting in less circuit loading.
That means. of course. & more accurale read-
ing The isolation resistor in the probe also
tends to decouple the leads from the elrcuit,
and that results in less capacitive loading.

Although readings obtained using the probe
were good, Lhere were some drawbacks. In use,

the probe, which is five inches long. is slipped

Sometimes It Pays
To Have Nosey Friends

tnends that give you & firm gnp on fine work In
ught places. That make it easy to reach the hard o
reach. Long nose phers by CHANNELLOCK, Slender,
perfectly maie¢ jaws with no side wobble Sharp,
hand honed cutters. Beautiful high polished finigh.

Bive dipped plasiic comiont grips Quali

In every

detal {at no premium in pnce). CHANNELLOCK,
Be sure that name s on the pliers YOU buy.

ICHAN gy LOCK ]

CHANNELLOCK, INC. » Meadvile. Pennsyivania 16335

Meet The Rest Of The Farnity. Send For Free Catsiog
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onto the end of the standard probe. which is
also five inches long. That results in a rather
clumasy. 10-inch-long 1est probe. Additionally,
the probe must be removed for all ranges other
than DC vOLTS.

The mode! DVAT56's case has feet for siabil-
ity when used on & flat surface. Other case
features include 8 provision for cord storage. a
clip for the 10-kilovolt probe, and & sparc-fuse
compartmenLl. There is also & 15-volt sccessory
jack for use with the optional LA220 AC
amplifier. A slidc-out chart at the botiom edge
of the case (just under the front panel) has
complete instructions for using the unit.

One of the few problems noted in use is the
delay in obtaining readings once the test
probes have been attached to the circuit. The
instructions list the "thinking 1ime™ for Lhe
MICrOPrOCcessor as two secomds. maximum.
However, you will have to get used to that
delay first, as most good technicians place a
probe on 8 conneciyon and look st the meter
with the expectation of sec¢ing & reading imme-
diately. The two seconds may seem like an
elernity 10 a fast technician. The delay Is short-
ened when using the RANGE HOLD function. as
the unit will not have to cycle through the
ranges. However, it seems as though the time
is lengthened when using the TP222 probe.
When you consider that you wouid have io
reach up and change the ranges of a normal
meter, perhaps the wait is justified. To be sure,
you can get used to i,

The modei DVALS56 sells for $795. R-E

Alliance Model HD-73
Heavy-Duly Antenna
Rotator

CtRCLE 103 ON FREE INFORMATION CARD

ALLIANCE, MANUFACTURER OF THE FAMOUS
Tenna-Rotor TY amtenna rotators since the
carly 1950's, has relcased 8 heavy-duty antenna
rotator designed for smateur 8nd CB use, The
model HD-73 comes well packaged with a con-
trol unit, a rotator molor, accessory hardware.
and a manual. The six-conducior cable re-
quired for installation is not included.

Before purchasing any rolalor, you should
determine whether it will be adequate for your
antenns. Wind loading snd vertical-weight
bearing are probably the two most important
considerations. Because the rolator is affixed
to the uppermost part of the antenna mast or
towey, an additional vertical support is re-
Quired Lo attach the antenna to the rotator, The
longer that vertical support 13, the greater the
stress on the rorator because of leverage from

contfnued on page 38
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solderless breadboarding
a new hame.

Proto-Board® breadboards. by of designing and buillding electronic  while permittling instant 1nsertion
Global Specialties. The leading name in  circuwis: as fast as they can think and removal of components from the
solderless breadboarding Testing. modifying and expanding as  largest DIP to the smallest discretes

You find them wherever eiectron-  quickly as new thoughts occur With a rugged construction built lo pro-

Ics is important. From labs to production  Saving precious ime and money by  vide positive connections and withstand
{ines 10 Classrooms to home workshop freeing creatvity from manual labor day-in, day-oul professional use—even
benches. Their name, synonymous with Globail Prolo-Board as test fixtures And mounted on sturdy
solderless breadboarding. And tor products are arrays ol metal backplanes, for extended high-
good reason solderless sockels and  frequency use and extra durability
Proto-Board breadboards intro- bus stnps that Their value and versatility are why
duced engineers, technicians emulate PC S0 many professionals and hobbyists
and hobbyisls (0 a new way board layouts are "Proto-Board”™-ing. And why you
should be, 100.

Avanable wih precaon, fixed

and vanable regudated power
SUDPLES, OF 1N LODCWTEd varsons
Proto-80ad breacboards come

0 8 vaney of ses and config-
urahons, 10 meset wirlually any
circut design challenge.

. £ e T GLOBAL Call toll-free for details
ST SPECIALTIES 1:800:243-6077
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avaiisble. it I8 Quick,
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MUST for svery tool
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Spray Pack Merk (I

a the besi{¥icad

WD -CMBrr

Avallatlo st Laaging Disiributors

Producr of

UIETROLE

COMPANY
ey B

flanbDurg O S50

803-582-4837

EQUIPMENT REPORTS
continued from page 36

wind loading. When vertically polarized beam
anlennas are used. that problem is aggravated.
No metal vertical part of the anienna support
should be closer than one-quarter wavetength
10 the lowes tips of the antenna elemenis.
Assuming that & (wo-meter beam is used, a
nonmetallie support betwcen the antcana
boom and rotator should be about three fect
long.

In CB installations the nonmetallic support
above the rotaior theoreucally should be at
least 18 feet long! Obviously, 1hat iength is
rarcly (if ever) met in the field. but it could be
a consideration for those operators who want
the best radiation pattern possible from a verti-
cally polarized antenna. Horizontally polarized
antennas present no such problem. and can be
mounted as close 1o the rotator as is practical,

The model #D-73 rotator weighs spproxi-
mately 10 Ibs. when mounted. and is housed in
heavy-duty aluminum. It is designed for wind
loading in excess of 100 miles:per-hour {£10.7
square-feet-per.wind-load area) and [s water
resistant. The rotor provides 400 inch/pounds
of staring torque. and 1800 inch/pounds of
brake Lorque 1o resist windmilling.

The motor Is designed Lo operate from only
20 VAC (provided by the control unit) in
order to comply with safety limits mandated
by Underwriters' Laboratories. Inc.

An improved braking action reduces torque
stresses on (he antenna $ystem. There is very
littie play noticeable in the bearings. Those
bearings fill two complete raceways to help

system can accommodate up to 1000 ibs. of
balanced vertical load.

The support bracket is designed for in-tower
centering without having o use shims. Four
bolts are provided for mounting the unit with-
out spacers: in addition, a drilling template is
supplied.

Alternatively, the rotator can be mast-
mounted. No-slip support brackets are sup-
plied that have a good “bite,” and can sccom-
modate & mast pipe of 1%-2% Inches O.D.

The control unit Is powered from 120 YAC
at 0.8 amps. It I8 housed in & plasie cabinet
and features 8 large. brightly ifluminated azi-
muth-indicating meter that is lighted by
replaceable bayonetl-base panel bulb,

Calibration Is shown in 10-degree incre-
menis. a3 well as in compass points. In our
tests. resolution of the indicator was very
good—within a few degrees. A (roni-panel cai-
ibration control definitely helps to trim up the
accuracy.

The motor is actlvated by pressing & bar on
the control unit, cither to the left of the right
to correspond with the desired beam rotation.
Dual speeds are featured: FAST (approximately
{ rpm) and sLow {spproximately % rpm).

Overload protection is provided by both &
fuse and & thermal switch. Overheating is &
problem, and [t is recommended that the mod-
el HD-73 not be used for extended periods of
rotation. The transformer is small and becomes
quite warm with only moderate use, The con-
trol unit Is switched off when not in use.

Contact sparking of the controlling wafer
switch was +visible and audible during some
rotator activation. Subsequent inspection re.
vealed that the open’contacts are large enough

CIRCLE 25 ON FREE INFORMATION CARD equalize the weight load on the rotator. The continued on page 42
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EQUIPMENT REPORTS
continued from page 38

to accommodate the current. The sparks may
be disconcerting but do not appear 1o pose any
hazard,

Cable nstallation is simple. A chart direcis
the user as 1o which type of cable to order for
the length of control hne needed. Screw-lype
terminal blocks are included on both the con-
trol unit and rotator housing to accommodate
the six-conductor cable.

The manual is one of the best we've seen. 1t
s fully illustrated, and includes theory, in-
structions. 2 troubleshooting guide. 8 schemat-
¥ diagram. an cxploded diagram of the rotator,
and a complete paris [ust.

We judge the Alliance model HD-73 heavy-

duty antenna rotator 10 be a reliable sysiem for
most nondemanding amateur and CB installa-
tions. It sells for $154.95. From the Alliance
Manufacturing Co., 22790 Lake Park Blvd.,
Alliance, OH 4460]. R-E

Radio Shack Model
63-3001 Metal Deleclor
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( ADVANCE s PROUD TO INTRODUCE the

=11R1E2E Line of High Quality Dlgital Multimeters
(_ Featuring The New 130 Hand-Held DMM

S

(

ballery and fuse., 10A current

Rll ed DMMs from Keithley — all feature large, brighi

LCD dlsp]ay, easy-to-use rotary switches, externally accessible

battery indicator, cushioned components.

range, dnode test capability, low

Model 131. Similar  Model 130. Our Model 135. First

te Model 130, with most popular model. 4va-digit DMM with

inereased d he price/perfor- hand-held

accuracy. .....°134  mance champ. i convenience . .. *219

ACCURACY SENSITIVITY

MODEL| DCY | DCA | ACY | ACA | DUV | DCA | ACY | ACA il
130 [ose | 12 [ 1% | 2% [osx | 100:v] tua [ 1000V ]| 14A | 100m0
131 jozsw|orsm| 1% | 2% |o2a | 100wV | 1sa | 100wV | 1uA | 100mD
135 j005% | 08% | 1% | 1.5% [02% | 100uV | 104 | 1006V | 1uA | 100mQ

.

Case $10.00 Shipping $3.00

(‘
= TOLL FREE HOT LINE
800-223 0474

THE TEST EQUIPMENT SPECIALISTS

LM WEST afan STREET. NEw YORC My 1003 212847 3221

2
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THE MAJORITY OF METAL LOCATORS CAN BE
divided Tn1o three basic types: BFO, induction
balance, and transmiller-receiver. The new
Radio Shack (1400 One Tandy Center, F1.
Waorth, TX 16102) model 63-3001 metal loca-
tor is the latter Lype.

The unit is equipped with & telescoping alue-
minum shaft that may be adjusted in length to
suit the user. The exiendable shalt is long
enough for average-height users. A tall adult
might have to stoop over shightly to get the
search head ¢lose enough to the ground for
sensitive searching.

The locator requires 6 “AA" cells {not sup-
plied). The batlery compariment is casily
accessible through & sliding cover. No assem-
bly is requircd and the unit is ready to go as
500N as il s unboxed.

The search head is made of plastic and it is
water resistant, But it is not immersion-proof,
so don’t plan on using the uni to probe for
objects below the water line. The it of the
search head Is adjustable 10 suit the user.

Two coils located in the search head are used
10 locate buried or bidden objects. The coils
are arranged 10 that the signal from the trans-
mitting {search) coil cannot be detected by the
receiving coll. When the search head passes
over an object, an clectromagnetic ficld be-
tween the coils changes shape. and the receiv-
ing coil can then detect the signal from the
transmitting coil.

Some materials (non-ferrous) cause the field
to diverge {spread out), while ferrous {iron)
substances cause the field to converge (squecze
together). Those dissimilar ficlds are nscd to
analyze a3 larget. or 10 discriminate against
trash in the ground. The search cofl is Faraday-
shielded to minimize capacitive effects.

Two controls are used 1o adjust the detector
for best sensitivity. One of those controls
sclects between ferrous and non-ferrous mate-
rials; the other is used for peaking. Indication
is provided both by a visual panel meter and a
speaker. A third control scis the speaker vol-
ume. The meter is tilted for & comfortable
viewing angle. For noisy environments. or
where quiel operation is preferred, an car-
phone (included) can be used, Using the car-
phone turns off the speaker.

A shielded four-conductor retractable mike
cable conneets the scarch head and the control
compartment. It is mounted internally through
the center of the heavy-gauge, seamless alumi-
numstubing shaft. The shaft jtself Js securcly
attached 1o the control compariment,

A phenotic printed-Gircuit board contains
five transistors and two diodes. 10 is etehed well
and necatly laid out. The board is very roomy
and is casy 10 service should service ever be
required, Unfonunately, no circuit diagram is
provided.

In order to cxtend battery life. we followed
the manual's instructions and bought Radio
Shack’s alkaline batierics. The detrector
wouldn't work st all, A close inspection
revealed the cause. The center-post terminals
of the Radio Shack alkalinc batieries arc 100
short to touch the contaets in the battery com-
partment. Use standard “AA™ cells. or make
sure that the balteries you buy have center
potts long enough to make contact with the
battery holder.

Once the unil was operating, we proceeded
1o adjust i1 as recommended in the manual.
The manual provides & number of valuable
tips. Read i1, then read it again! Metal locators
are tricky 10 usc, practice is nceessary’

There was some capacitance effect. non.

continued on page 89
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Vidleo Review magazine tests a (Ot
of sophisticated videc products.
They get to see wrtually every
make and type ot color TV receiver
Which makes their setecton of
Magnavox as their standard TV
receiver pretty impressive.
“We thought the Magnavox picture
quality and resolution were superb?
"Ever since Video Review began
testing Products: says the maga-
zine, "we ve been Iooking for a
top quality. 19-inch TV set that
might serve as a standard of refer-
ence for all of the other products
we test. . video cameras, video
casseiie recorders, video cassettes.
‘We thought the Magnavox
picture quality and resolution were
superb. and that oft-the-air sensitiv-
ity was also extremely good.
“Major VHF channels were
received with uniformly accurate
color fidelity. This receiver
produced Superior color pictures

ulated TV picture. Simulated wood Cabinet.

even when using its own indoor
VHF and UHF antennas!

“The special tuning features and
remote control capabilities of the
Magnavox receiver are awesome?

The tuning system is purely elec-
tronic and totally digital? they con-
tinue. "There is a fine tWwne switch
and a memory lock button. If any
channel is received mistuned, the
user simply fine tunes up or down
in frequency by holding the button,
and when perect tuning has been
achieved, the buttonis released and
the memaory lock button is
depressed once.

“Nearby is Magnavox's Video-
matic feature. Depressing this
button activates the electronic eye
for automatic brightness adjust-
ment, color adjustent circuits and
automatic fine tune.’

“..unusually for any receiver”

Cverall. Video Review rated the
Magnavox 9.5 or better (out of a
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possible 10.0) on Video Quality,
Reception Sensitivity. Color Fideiity,
and Video Resolution and Fidelity.
As they put t, ...unusually good
for any recewer.

We can only add that once you
see a Magnavex coior TV at your
Magnavox dealer, we think you'll
agree.

For Magnavox color TV specifi-
cations, write Magnavox Consumer
Electronics Company, Dept. 700.
PQ. Box 6950, Knoxville,
Tennessee 37914,

& 1@ MAGNAVDX CONSUMER ELECTROMICS CO

The brightest ideas In the world
are here to play.
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“You
fix TV...
what brand
shouid |

,, We know your '

customers think you're
responsible for everything
about their sets.

You’re on the spot.
Any set you tell your
customer about has a
chance of failing sometime.

But though we're not , Good and bad.
saying we're perfect, we'd fike RCA gives frequent And that’s why we here
you to recommend RCA. hands-on workshops, as at RCA are doing everything |
Because we're sure your well as lectures. So when possible to make sure that
customer will love its pi failures do occur, you'll

picture | e whcnﬁw(o)du finish a service call,

performance. 3 everybody’s smiling. Your

You can find the RCA has more than customer’s happy with your
problem and repair it 500 parts distributors recommendation.
quickly if anything does | Pationwide. Wehave this |\ youre il the
go wrong. Because with large network because we expert
REA S lizeclehaesis) don’t want you to have to
failures are easy to handle. Sl l\?; lol"s(g) mgz;‘;fl

a r

inventory expenses lower by
using components instead of pd P T,

modules, in most circuits. TELEVISION
BETTER AND BETTER. l

For your free substripti®n o RCA COM
MUNICATOR. our maganne of news and advice for
wrvic lechnecam. wrunt RCA. Dept. 1-455, 600 Nor(h
Shertvan Dene. Indianapoli. § 11}

CIRCLE 53 ON FREE INFORMATION CARD
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How do micropracessors do what they do? Use an
assembly language computer to find out.

JORMA HYYPIA

THE MOST ENJOYABI.E WAY TO LEARN THE ESSENTIALS
of computer programming is to play with a hobby-type
computer that permits communicating with the machine in
**plain English’* by means of a typewriter-style keyboard.
However, that way you learn little or nothing about the
way computer magic is actually created by the complex
patterns of electrical signals whizzing around through those
mysterious ‘‘black-centipede'” integrated circuits that cling
to the PC boards inside every computer. To truly under-
stand the more esoteric. fascinating findamentuls of micro-
computer operation, you need to work with a training-type
computer or with a hobby computer that uses assembly-
language programming.

Comparing hobby computers that use the BASIC pro-
gramming language with assembly-language training-com-
puters is a little like trying to equate competitive Frisbec
throwing with chess mastery. [t can’t be done because each
requires the development of uniquely different special
skills. So before plunking down several hundred dollars for
a bona-fide trainer, know what it can and can’t do. For
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example. you should understand that it
Is rof suitable for game playing and
other conventional entertainment appli-
cations. or for balancing checking ac-
counts. It is for serious study. cither in
an academic environment, or at home.
through some sort of self-cducation
program.

The five compaters discussed in this
article are reliable, thoroughly uset-
tested machines. They are anything but
carbon copies of each other, since each
offers unique options you should con-
sider carefully before making a pur-
chase. The E&L MMD-! computer is
an outstanding cxamplc ol a basic tcach-
ing and control computer. The SYM-¢
has found widespread use in computer-
control applications. The ELF I, avail-
able in kit form, is the least expensive
way for a soldering-iton hacker 10 get
into assembly-language computing
while still having the option of expand-
ing the system by adding an ASCII-
keyboard.

Computer knowledgeable readers may
be puzzled by the inclusion of the
COSMAC ViP. which is marketed ax a
home-entertainment compuler. Its in-
clusion in this article is justified because
it provides 1 comfortable middle ground
for those who might be fearful of an all-
out intellectual plunge into CoOmputer
fundamentals. The VP can be used to
explore some of the more esoteric
aspects of computer operation and pro-
gramming: but it can also be used for
highly entertaining game-playing when
there is nced of a temporary respite
from study.

Finally. for those who want an easy-
to-understand but thorough. course in
compiter fundamentals. there’s the
Heathkit ET-3400 and its associated
learning program.

Any one of those computers is ideal
for an electronics hobbyist who invents
computenzable gadgets, because it can
be used as a control device as well as a
learning aid.

All other factors being equal. you
may wish to choose a training computer
that uses the same microprocessor used
in the high-level language computer you
already own or plan to buy. That way
your training will relate more directly
with your other computer activities.
For example, the 3 YM-! uses the 6502
microprocessor developed by MOS
Technology that is also found in such
popular computers as Apple [f, Chal-
lenger 1P, Superboard 1, and PET. The
popular BOBOA microprocessor, origi-
nally from Intel. used in the MMD-1 is
also found in Compucolor 1 and in the
Heathkit A8 computer. The VIP uses
RCA’s own 1802 microprocessor, which
is also in ELF ., Heathkit's ET-3400
features a 6800 microprocessor designed
by Motorola. The Z-80 microprocessor
developed by Zilog, used in the Exidy
Sorcerer and Radio Shack s TRS-80, is,

unfortunately, available only on fairty
high-priced single-board computers.

Some general information

All of the computers discussed here
are programmed in what's known as
machine language. While programs
written in machine language miy take a
bit more c¢ffort on the part of the pro-
grammer, they arc worth it: They run
more quickly and occupy less memory
than programs written in BASIC—
which you may already be familiar with
from using hobby-type computers,

Machine language uses numbers.
rather than words. to generate the
binary code—ones and zeroes—that is
used by the microprocessor as instruc-
tions and data.

Machine code (instructions in ma-
chine language) is generally expressed
using one of two counting systems—
octal or hexadecimal.

In our normal, non-programming.
lives we use a counting system based
on the number ten (0. 1.2.3,4.5. 6, 7.
8. 9). Afer "9, we move over onc
position and start again (10. 11, 12 ...
etc.). The octal system uses the base
eight. In octal. you count 0. 1, 2. 3, 4.
5.6.7.10, 11, 12 ... etc.”” The number
cight is represented by " 107", nine by
“11."" and so on.

The hexadecimal system uses the
base 16. In it, you count **1. 2. 3, 4, 5.
6,7.8.9 A B.CDEFRIOII..
etc.”” The first six letters of the alphabet
are used to represent single-digit num-
bers above nine—in hexadecimal, that
is. Confusing as that may seem. it soon
becomes second nature.

Hexadecimal (or hex. for short) is
particularly convenient for working
with eight-bit microprocessors because
with just two digits you can express any
value that requires ¢ight bits or fewer.

In practice, you'll probably write
your programs in assemblyv language.
Assembly language uses abbreviations.
called mnemonics, 10 give the pro-
grammer a kind of shorthand with
which 0 work. Each mnemonic rep-
resents a compuler instruction and has
a commesponding op code—a hex or
octal number that can be fed into the
computer through a simple keypad.

After hand-assembling your programs
using mnemonics, you'll translate the
mnemonics (o op-codes in hex or octal,
and enter them into the computer.

Before you purchase your training-
type computer, watch the prices care-
fully if you want to obtain full value for
your dollars. In general, a training com-
puter should cost substantially less
than a good high-level language com-
puter of comparable quality, However.
you ¢an pay a great deal more for the
trainer of your choice than for one of
the least expensive habby jobs. It isim-
practical to specify prices in this article
because market conditions could make
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them change by the lime you read it.
But. more important. what you pay de-
pends on the extras you want. or need,
to buy 1o make the computer of your
choice fully operable.

Four of the five computers described
here use simple LED readouts. but the
VIP requires the purchase of an RF
modulator so you can use a regular TV
set as your display device. Although
the ELF It has an LED readout. it too
can be used with a TV set and RF
modulator.

It is very important that you consider
carcfully the completeness and intelligi-
bility of the instructional literature that
comes with any computer. If it is in-
adequive, or simply hand 10 understand,
you'll find wourself spending more
money on books. And right there you
have one of the mwst persuasive argu-
ments for taking a good look at E&L’s
MM D-1 if you want the best in self-edu-
cation opportunitics. The Bugbook
literature that comes with it is without
peer. especially because the text is inti-
mately related to the AMMD-! itself.

Mini-Micro Designer (MMD-1)

This trainer. which is widely used a
an educational aid in computer schools
here and abroad. and also as a control
computer for industrial operations,
makes use of an 8080 A microprocessor
and octal notation. For any sericus
stude nt/hobbyist. that computer stands
out as the Rolls-Royce for both self-
education and control applications. It
comes complete with a power supply.
for instant plug-in operation, and com-
mands a premium price.

The basic unit comes with an octal
keyboard. 24 discrete LED's that serve
as readouts to tell you what is going on
inside the computer, and a handy
solderless breadboard on which to plug
in simple electronic components for ex-
perimentation. Since those Components
are not soldered, you can disassemble
an experiment quickly to ¢lear the board
for the next. If you intend to do a great
deal of expenimentation, the use of a
sccond. outboard. solderiess bread-
board is strongly recommended since
replacement of the built-in breadboard
is difficult if it should be damaged.

You gétl 256 bytes—8-bit words—of
RAM (Random Access Memory) for
programming, plus another 256 bytes of
ROM (Read Only Memory) that control
computer operations. The odds are that
you will soon want to expand that basic
setup by adding a memory interface
upper-deck (see Fig. 1) that provides up
to 2048 additional bytes of RAM pius
the circuitry needed to interface the
computer with a cassette tape-recorder
andfor Teletype equipment. Beyond
that, you can expand the memory all
the way to 64K (65.536 byies) if you
have the need and can afford the cost.

To derive the greatest earming benefits
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from the MMD-/ and Brugbooks. plan
to invest in at least some of the many
outboard units that can be purchased
factory-assembled or al lower cost. in
kit form. Bul perhaps the best choice is
a “'sludent station'”™ that incorporales

many of the outboards into a single.

peripheral unit, and comes with an
extra solderiess-breadboard plus more
than a score of extra IC's und other
componenis for use in experiments.

The MMD-I comes with a keyboard
exccutive (KEX) PROM {Programmablke
Read Only Memory) to handle the as-
sembly-language instructions. You
should start with that IC, plus an as-
sociated load/dump (L/D) IC becanse
they relate best 10 the Bugbook text,
Later you may wish to trude those
PROM's for replacements. a combined
KEX/L/D and a Monitor PROM. so
that you can single-step through any
program in running sequence. nol
merely through consecutive memory
locations.

After completing the self-training
course in microcomputer use. you can
continue to use the MMD-I as an cx-
perimental tool and/or control device.
For example, it could be used to operate
a model railroad system aulomatically.

SYM-1

The SYAS-!. shown in Fig. 2. is an ex-
iremely versatile machine constructed
on a single 8 X 11-inch printed circuit
board. It uses the 6502 microprocessor
and is programmed in hex. The board
includes a 28-key control pad for data
entry, a six-digit 7-segment LED read-
out display. 4K bytes of ROM that con-
tain the operating system and IK of
static RAM.

The board also contains five program-
mable interval timers, four relay drivers/
input buffers. 15 bi-directional TTL-
level lines. and 51 1/O lines {expandable
to 71). Interfaces include a dual-baud-
rate cassette recorder interface with re-
moteé control and R5-232 (senal} and
TTY (parallel current-loop} interfaces.

On-board memory is expandable to
4K bytes (and even more. off-board)
and there is provision for up to 28K
bytes of user-progmmmable ROM.

Software options include an 8K
Microsoft BASIC and a resident as-
semblerfeditorfloader. both in ROM.
There is also a Keyboard Terminal
Module that. together with an inexpen-.
siveé RF adaptor and your TV set. gives
you a complete computer system with
keyboard entry and video display.

The SYM-! requires only a five-volt
power supply. You can either provide
your own or buy one specifically de-
signed for the SYM.

Onc feature of the S YM-! that should
not be ignored is that fact than is Closely
related to the recently disconlinued
KiM-f. a single-board computer that
enjoyed great popularity among hobby-

AG. 1—MINEMICRO DESIGNER. the MMD-1.
from EAL instruments. is showm with its memory
expansion board.

FIG. 2—THE SYM-1 from Synertek Syatems
Corporation is compatible with the KiM-1. it
uses 4 6502 microprocessor.

ists and for which an enormous amount
of software has been written. The
S ¥YM-1 is KIM-I!-compatible: Not only
does il use the same microprocessor as
the KIM. but one of the two cassette
formats it uses for program stomage is
the same as the KIM's and it uses the
same hardware interface busses as the
KiIM. What this boils down to is that
any software written and/or recorded
for the KM will also run on the S YA-1!

In addition 10 the S¥YM-1's copious
documentation {two thick manuals—
Reference and Programming) the SYA-
{ user has at his disposal sources of in-
formation such as The First Book of
KIM by Butterfield. Ockers and Rehnke
(Hayden Book Company).

The S¥YM-/ is not the least complex
computer descabed here. but it s
worthy of consideration by anyone who
has commiited himself to leaming how
microcompulers work and o making
the most of the capabilitics of his
machine.

ELF Il

This computer, which makes use of
RCA’s 1802 microprocessor, comes
factory-assembled or as an easy-to-
build kit that can be put together in one
evening. Quality components are used
throughout. The PC board. for example,
is of highest grade. double-sided with
plated-through holes. Sockels are pro-
vided for three of the 17 integrated cir-
cuits, and | picked up additional sockets
for the other IC's for less than five dol-
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lars. | think that the slight extra ex-
penditure for sockets is a good invest-
ment since they totally eliminate the
chance of damaging IC’s with soldering-
iron heat, and because troubleshooting
by component-substitution becomes a
cinth. The kit-assembly instructions
are very c¢lear.

The kit costs under $100. and you
can buy a power supply for about five
dollars extra. Another five spent on
Tom Pittman's Short Course on Micro-
processor & Compurer Programming
would be no waste. You can also buy
the ELF i fully assembiled and tested,
complete with power supply. RCA 1802
User's Manual. and the Short Course.

The ELF I features a full hex key-
pad. two-digit hex oulput display.
stable crystal-clock for timing purposes,
and 256 bytes of RAM that is ex-
pandable to 64K. Included in the Kit is
an RCA 1861 video-IC that permits dis-
play of your programs on any video
monitor, or on a regular TV set by use
of an inexpensive RF-modulator.

Mosi of the lefi-half of the PC board
(see Fig. 3) is unused. but is ready for
the addition of all kinds of add-on’s as
your needs and desires grow along with
your increasing familiarity with the
ELF 1. Its 5-slot. plug-in, expansion
bus pemits you to add such features
as: Gianr Board kit with cassette /0. a
Kiuge {(prolotyping) Board that accepts
up 10 36 IC's, 4K RAM boards. an
ASCII keyboard. a light pen. a color
graphics & music system and a video-
display board.

Software available includes: Tiny
BASIC, an assembler. a disassembler,
the EIf-Bug monitor. and a text editor.
There is also a recently introduced full
BASIC that requires 8K of RAM plus
ASCII and video-display boards.

» '“ﬁ\/.

FIG. 3—AVAILABLE either as 3 kit or as-
sembled. the ELF i from Netronics has 256
bytes of RAM (expandable to 84K),

All that can come later. If You are a
novice. and are interested in gaining
some insights into assembly-Linguage
programming. begin with the kit. which
permils  basic experimentation with
such fascinating things as a counter.
alarm system. lock. controller, thermo-
stal. umer. and felephone dialer. to
menlion a few possibilities. The as-
sembly manual includes a sample pro-
gram that displays a picture of a space-

1861 AYW
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ship on your TV screen, and sugges-
ttons about where to obtain additional
literature.

COSMAC VIP

That computer. shown in Fig. 4, uses
RCA’s own 1802 microprocessor and
must be connected to a computer video
moniior or 1o a conventional TV set by
means of an RF-modulator. The
modulator can be used with the add-on
color board and a color TV if you want
full-color pictures.

FIG. 4—THE COSMAL VIP trom ACA must ba
connected to a video monitor or, using an AF
modulator, a conventional Tv.

The VIP comes with 20 interesting
game programs that you can key into
the computer with the hex keyboard.
and then storc on casseile tape for
more convenient future use. Since the
computer is not intended as a trainer,
RCA provides no self-instruction mate-
nial other than the programming minual.
However. you can leam much about
assembly-language programs just by
studying the game programs in the
manual in context with mnemonic code
and other technical data also provided.

Several add.on modules are available.
For example, a color board {(VF590)
greatly enhances games by displaying
them in full color on your TV set. You
can develop your own color programs
with full control of both foreground and
background colors. Conversion of the
basic VIP board to color is easy. Just
remove three IC’s from the main PC
board and transplant one of them to the
plug-in color board. You must also re-
program the CHIP-8 control program
used with black-and-white image pro-
gramming into a more powerful CHIP-
8X program for color.

For the ulumate in game-playing fun.
also install a plug-in Simple Sound
Board (VP595). If you have an carly
VIP model you may have to add several
IC’s and resistors to make the sound
board operative. If your sound board
puts out only a continuous tone that
can’t be shut off except with the main
power swiltch, look for the missing
components.

For more serious electronic music-
making, try the Super Sound Board
{VP550} that features m'o independent
sound-generating systems so that you
can gbtain stereo music on your hi-fi

audio equipment. There's independent
control of note frequency. duration,
and amplitude for cach channel, and
you can program both melody line and
harmony. It's even possible to add an
optional drum synthesizer.

The instruction manual provides a
short course in music writing, and
shows how to convert any shect music
into computer language so that the
music can be played through a home hi-
fi system. You need know nothing
about writing or reading music, and you
don’t even have to know how to play a
kazoo to make electronic music, or o
create all sorts of weird sounds. includ-
ing “outér space’’ type music.

My only problem with the Super
Sound Board came with writing the re-
quired PIN-8 machine-language pro-
gram that drives the system. More than
3.500 digits on a reference sheet must
be keyed into the computer memory
correctly or the program **bombs out™
and you have to start all over again. For
that reason. be sure to make a copy of
your freshly keyed-in program on cas-
sette tape before you attempt to run it
That way. if ft bombs, you can quickly
put the defective program back into
memory for debugging. It’s a lot less
painful than starting all over again from
the beginning. If you still have trouble,
try to borrow a demonstration tape
from your VIP dealer, or make a copy
in his store. But that's the casy way out.

Heath ET-3400

For those interested in working with
the 6800 microprocessor, Heathkit's
ET-3400 (Fig. 5), available either in kit
form or assembled. fills the bill.

MANUFACTURERS

Write to the following manufac-
turars if you are unabie to find de-
talled information about any of
these mlcrocomputers through
local retail computer storas:

MMD-1: E&L Instruments. Inc. 61
First Street. Derby. CT 06418
CIACLE. 95 ON FREE INFORMATION CARD

SYM-1: Synertak Systems Corpora-
tion. P.0. Box 552. Santa Clara,
CA 95052

CIRCLE 96 ON FREE INFORMATION CARD

COSMAC VIP: RCA Cosmac VIP
Marketing. New Holland Pike.
Lancaster. PA 17604

CIRCLE 97 OM FREE NFORMATION CARD

ELF lI: Netrorucs R&D Lid., 333 Litch-
field Road. New mMliford. CT 06776
CIRCLE 98 ON FREE INFORMATION CARD

ET-3400: Heath Company. Benton

Harbor, Ml 49022
CIRCLE $9 ON FREE INFORMATION CARD

WWWW americanradiohistorv. comm

It has its own power supply and
comes with 256 bytes of RAM {cx-
pandable to 512 bytes) and a IK moni-
tor program in ROM. Programming is
done in hex using a built-in keypad and
data is displayed by six 7-segment
LED's.

One nice feature of that computer
trainer is a built-in solderess bread-
board for protolyping and interfacing,
and for memory circuits that can be
connected to the miCroprocessor. As-
sociated “with the breadboarding sec-
tion is an 8-position DIP switch for in-
putting binary data o circuits built on
it, and eight discrete LED’s to indicate
logic states within those circuits.

Heath also has an accessory, the
ETA-3400, that connects 1o the trainer
by means of a 40-wire ribbon cable.
The unit comes with 1K of RAM and
can be expanded to 4K. It has an RS-
232 serial interface for connection to a
teletype or video terminal. and an audio

FiG. 5—A BUILT-IN solderiess breadBoard Is
among the featyres of the ET-3400 computer
trainer from Healh.

cassette interface that permits pro-
grams to be stored.

Also included with the ETA-3400 is a
Tiny BASIC interpreter in ROM.
Working from a terminal, you can pro-
gram in BASIC and. from within a
BASIC program. call machine-language
routines that were written using the
trainer.

To round things out. Heath offers a
Microprocessor Self-Instruction Pro-
gram (course} that uses the ET-3400 as
a teaching tool.

As was stated at the beginning. work-
ing with a training-<computer or other
assembly-language machine is very dif-
ferent from keyboard/video chatting
with a high-level language computer that
tells you when you've made a mistake,
and that may even suggest where (0
look for the trouble. Not 50 with train-
ing computers. So you'll have to apply
yoursclf & ot harder. but that’s the way
you'll leamn about microprocessors.
Leaming the inner secrets may not be
as tough as learning chess. but it will be
no Frisbee-fling either. Sull interesied?
Then it’s your move! RE
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RGA VIDEODISG

CIRCUITRY

it sure doesn’t work like a VCR. Look what happens between
picking the signal off the disc and converting it into
something that will produce a picture on your TV

IN THE OVERVIEW OF THE RCA VIDEODISC
system presented last month, we
pointed out that the output signal from
the pickup arm was composed of sev-
eral separate signals. This month we
will follow the video and see how it is
processed by the videodisc player cir-
cuitry.

Figure | is a block diagram of the
video-processing circuitry. Since the
signal from the pickup arm includes a
260-kHz servo signal that could inter-
fere with the demodulation of the video
carrier, the composite signal from the
pickup arm is first fed through a 260-
kHz trap that removes the servo signal.
thus eliminating this source of possible
interference.

CHESTER H. LAWRENCE

Another potential source of trouble
is the relatively low-frequency 716-kHz
sound catrier. It can cause modulation
of the spacing between the stylus and
signal on the dis¢. The phase modula-
tion of the video carmier that results can
result in an undesirable 716-kHz visual
beat (sound beat) in the video picture
on the TV screen.

To keep this from happening. the
NLAC (Non-Lincar Aperature Correc-
tion circuit) shown in Fig. 1 separates
the sound-beat information, phase
inverts it and adds it to the original
signal. In effect, this cancels the sound-
beat signal before it can appear in the
video FM signal.

After passing through the NLAC,

' L 1) hitas, ';.;1

I.;-\_,. -..-w‘.* o -',‘
5 & L=

the video carrier is fed through a 2- 10 9-
MHz bandpass filter network and then
on to the video demodulator. In the
video demodulator, the video carrier is
demodulated to develop the composite
video signal that is fed to the comb
filter.

The defect detector is also a part of
the video demodulator. It is activated
whenever a defect in the video carrier
is spotted. When the defect detector is
activated its output is applied to the
comb filter. It causes the comb filter to
automatically insert the corresponding
portion of the previous horizontal line
of information into the output signal
whenever a defect is spotted. In this
way. momentary defects in the video

b B W BT, BN
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PG, 1—BLOCK DIAGRAM OF THE VIDEQ PROCESSING circuitry, The NLAC and DEFEAT DETECTION
blocks represen! circulta you probably hsven't aven seen before.

carrier do not appear as visible noise
impulses on the picture disptayed on
the TV screen. Instead the previous
horizontal line fills the gap. The fault
circuit can fill vp to three horzontal
lines with color information before any
visible degradation in the signal per-
formance becomes noticeable to the
viewer,

The comb filter is primarily used to
separate the chrominance and lu-
minance signals. Efficient chrominance/
luminance separation is rather im-
portant. because the RCA videodisc
system uses a “‘buried” subcarrier sys-
tem that places the chrominance in-
formation at a subcarrier {frequency of
1.53-MHz. This frequency is approx-
imately at the midpoint of the luminance
bandpass.

The chrominance information. how-
ever, is frequency intericaved with the
luminance. As a result, the energy
content of the chrominance signal is
spaced at 1/2 the horizontai-rate differ-
ence from the luminance signals. This
is why the comb filter can effectively
separale these signals.

Non-linear aperature correction

The signal from the pickup amm is a
composite of several signals. These
include the 5-MHz video FM carrier, a
T16-kHz audio FM cammier. a 260-kHz
servo-sensor signal and a 5-MHz *716-
kHz beat signal. The servo-sensor sig-
nal is eliminated by a trap in the band-
pass filter that passes [{requencics
between 0.5 and 9 MHz. But this filter
and trap cannot eliminate the S-MHZ
+716-kHz beat signal. If this signal is
not climinated undesirable sound beats
appear on the screen of the TV being
used to watch the videodisc picture.

Figure 2 shows the circuitry that

corrects for the 716-MHz soundbeat
signal. The video FM carrier is applied
10 the base of QI01, the NLAC buffer.
after passing trhough the bandpass
filter. The buffered signa! from QI01's
emitter is then fed through RC network
C106, R108. and C104 to the base of
Q103, the NLAC amplifier. This signal
contains the audio carrier and the video
carrier plus an in-phase scundbeal.

At the same time the signals from
QI01's emitter are also fed through
capacitor CI105, diode CRI02 and
capacitor CI08 to Q102's collector.
Diode CRI02 mixes the video and
audio carrier signals and generates a 5-
Mhz £716-KHz soundbeat signal that is
180° out of phase with the beat signal
amplified by QI0L. The in-phase audio

and video carriers are also there after
mixing.

Since the signal from Q101’8 emitter
is also coupled to the base of QI02;
diode CRI0I, which is connected from
Q102°s emitter to ground through
C107. conducts out of phase withdiode
CR102. This produces a soundbeat
signal that 180° out of phase with the
soundbeat signal from diode CRI102.
This signal is inverted by Q102 and
along with the signal from CRI102
appears at Q102's collector.

In QI103’s base circuit, the |180°
phase-shifted 716-kHz soundbeat is
added to the in-phase 716-kHz sound-
beat from Q101's emitter. This cancels
the soundbeat information in the video
carmier signal. which is then amplified
by NLAC amplifier Q103 and NLAC
driver QI04. The output signal is
coupled from the emitter of Q104 and
supplied to the video demodulator
circuit.

Video FM demodulator

The video FM carmier output from
the NLAC circupt. after having been
corrected for sound-beat information,
is supplied through a 2- to 9-MHz
bandpass filter to pin 3 of video de-
modulator [C U201 {see Fig. 3). The
incoming FM wvideo carrier is first
amplitude limited by a |imiter stage and
then coupled to one input of a phase-
lock-loop detector. The other detector
input is a 5.3-MHz VCO signal. Its
center {requency is set by C215. This
capacitor is connected between pins 5
and 6 of the integrated circuit. A filter
network is coupled to pins 5 and 6 of
the integrated circuit to filter the PLL
{(Phase Lock Loop) feedback signal.

The modulation on the video FM
carrier causes the frequency of the

FIG. 2—SOUNDBEAT CORRECTION CIRCLHT eliminates s signal that would cause undasirabie baata

10 appear In the picture on the TV screen when the videodisc |p played.

WwWwWw americanradiohistorv comm
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carrier to vary. The PLL detector
generates a difference signal that is
proportional to the instantaneous
phase difference between the carmier
.and VCO reference. This difference
signal (or error signal} controls the
frequency of the 5.3-MHz VCO 1o
maintain phase lock between the carrier
and the VCO. Since the VCO fre-
quency is forced to track the carrier,
the error signal, that controls the YCO,
is the original video information.
Demodulated video output exits the
integrated circuit at pin 7. Here it is
filtered and then coupled to the base of
phase equalizer transistor Q201
through vIDEO LEVEL ADIUST control
R202. After being phase equalized by
Q201. the signal is reinstated into the
integrated circujt at pin -9 where it
passes through a gated inverting am-
plifier and leaves the IC at pin 11,
Before demodultation. the amplilude-
limited video carrier signal is applied to
a defect-detection circuit in U201, It
compares the incoming video FM
carrier with the VCO. The defect-
detector circuit generates a logic Hi
whenever video-carmier loss is  de-
tected. The logic HiI defect-detector
input is fed through an inverting am-
plificr to produce a logic Lo output dur-
ing a defect. The logic Lo defect-
detector output pulse at pin 13 is
coupled to the comb-filter circuit to
gate ON the defect-correction circuitry.
During LOAD/UNLOAD. RAPID ACCESS
FORwARD and REVERSE. and PAUSE. the
output of the video FM demodutator is
“squelched’” to prevent noise from
appearing on the TV receiver screen.
This is done by applying a NOT SQUELCH
signal (5Q) to pin 8 of the integrated
circuit. Internally. the squelch circuitry
controls both the inverting amplifier

QOELAYED
VIDED

”
COMB
FILTER
DEFECT
SWITCH

PHASE
SHIFT
0403.0404

PHASE
FILTER LPF EQuaL
am
2109 |
PHASE |
MHZ LIMITER
BANDPASS F BEIRLTCN
= DEFECT
L — - DETECTOR
wCo |
uzn e
VIDED ' i SQUELCH
-|.[_IEMOUUL_ATOH

FIG. 3—VIDEQ FM DEMOODULATION CIRCUIT is effectively contalned In & single IC. Nole that ihe
defect detector is also built Into this rather special-purpose device,

that provides the composite video-out-
put signal to the comb filter, and the
defect pulse-inverter circuit. The
squelch action on the defect-inverter
circuit prevents the defect gate output
from going to a logic LO when the carvier
disappears because the stylus has been
lifted off the disc. If the defect-detec-
tion output were not disabled, the
comb-filter circuit would continue to
recycle the previous honizontal line of
information.

When the NOT SQUELCH line returas
to logic Hi, the video demodulator is
allowed to operate. However. noise
generated by lack of video carrier does
not appear in the demodulator output
signal at pin | 1. Internal positive-going
defect-detector pulses. generated when

VERTICAL
1 DETAIL
FILTER

CHROMA
FILTER

FIG. 4—BLOCK DIAGRAM SHOWS A SIMPLIFIED view of the video processing op#ration. The comb
filter s lod 1he composite video signal circult or & delayed composite video signal. The decision la

made by the defect switch.
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the PLL detector is unlocked hold a
charge of about 2 volts on C221 con-
nected to pin 10.

As the stylus begins picking up good
signals and the demodulator PLL
locks, the defect pulses cease. allowing
the voltage on C221 to discharge to 1
volt through the time constant of C221
and R212. At this point, the internal
squelch circuitry is deactivated allow-
ing the video-demodulator output am-
plifier to resume normal operation.

The time constant of C221 and R212
allows enough time for adequate video
cammier to be recovered. This provides
nondistorted video information to the
display when returning to the pLay
mode. Once the squelkch system un-
squelches, the squelch circuit no longer
responds to defect pulses. Therefore.
the system can only be squelched by
Egﬂing pin 8 LO via the NOT SQUELCH
Comb filter/defect corrector

Figure 4 is a simplified diagram of
the video-processing operation. You'll
note that the composite video from the
video demodulator is fed to one input
of an electronic DEFECT SwitCH. This is
built into the comb-filier IC. At the
same lime. delayed video is fed to the
other input of the DEFECT SWITCH.

The defect gate pulse from the video
demodulator automatically switches
the input to the comb filter from the
composite videoa output from the video
demodulator to the delayed video input
from the comb filter delay line. when-
ever the defect pulse appears.

When the video camer is recovered.
the defect gate pulse goes Hi, switching
the comb-filter input back to the normal
composite video output from the video
demodulator.

In addition to supplying the delayed

LBEL AV
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AG. 5—COMB FILER/DEFECT CORRECTOR operstion is detailed in this
biock dlagram. t's Important that you undersiand how It worka.

video signal, the comb filter also sep-
arates the luminance and the buried
subcarrier chrominance information.
The combined chrominance is then
bandpass filtered to separate the ver-
tical detail and DAXT (Digital AuXiliary
{nformation code used to develop the
time¢ indication) from the combed
chrominance signal.

The comb filter uses a 9.2-MHz
clock that is developed from the 1.53-
MHz clock signal generated by the
video converter. This 1.53-MHz signal
is also fed through two phase-shifting
transistors to provide the clock signal
needed by the system eontrol circuits.

As shown in greater detail in Fig. 5,
composite video from the video de-
modulator is applied to pin 4 of U301,
the comb-filter defect corrector. The
defect gate pulse from the demodulator
is applied to pin 2. Delayed video in-
formation from the comb filter's output
appears at pin 15 and is applied through
R304 the DELAYED VIDEO ADJUST con-
trol to the base of Q301 the video am-
plifier. The signal is amplified by Q301
and returned to the defect switch
through pin 0.

During normal operation the input to
the delay line consists of the composite
video output from the video demodu-
lator. Whenever the video<carmier
signal is lost, the defect gate pulse on
pin 2 of U301 goes to Logic Lo. This
switches the defect switch so it now
supplies the delayed video signal.

If the video carrier is lost for an ex-
tended period, the horizontal line of in-
formation that occurred before the
video-cammier loss is recirculated through
the delay line and back to the defect
switch several times.

At the same time the composite
video is fed to the delay line, it is also
coupled to two separate amplifier
channels. One of these is the luminance
pass channel. This signal is amplified
and its gain controlled by R328 the
LUMINANCE ADJUST control.

The amplified signal Is then fed o
one input of an intermal adder circuit.
The other input to this adder circuit is
fed from the output of the deiay line.
Since adjacent lines of luminance in-
formation contain essentially the same
information, the adder’s output will be
the sum of the luminance signals. How-
ever, since the chrominance signals
have a 180° phase shift from one line to
the next, these signals will cancel,
removing chrominance information
from the adder's output. As a result,
the signal at pin 18 contains only
combed luminance information. All of
the chrominance signal has now been
climinated.

The incoming composite video from
the defect switch also passes through
the chrominance pass channel. The
chrominance passchannel amplifier is
an inverting amplifier whose gain is
controlled by R329, the CHROMINANCE
ADJUST control.

The inverted signal from this am-
plifier is then fed to one input of an-
other intermal adder circuit. The other
input of this adder is the delayed com-
posite video. Because of the inversion
in the amplifier, the chrominance in-
formation that appears at the inputs o
the adder are now in phase and a combed
chrominance oulput appears at pin 1
that is twice the value of the incoming
chrominance.

At the same time the inversion
results in the luminance Signal being
out of phase with the delayed signal
and the luminance signals cancel in the
adder. Therefore, the luminance has
been removed from the chrominance
output at pin 1.

The delay line that is used in the
comb filter is driven by a 9.2-MHz
clock. Its output is divided by six and
then applied to a phase comparator that
compares the phase of the divide-by-six
clock signal with the 1.53-MHz clock
signal from the video converter. The
phase comparator output is then ap-
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FIG. B—FOLLOWING THE COMB FILTER soma additional algnal pro-
Ceasing Is required. Detalla are shown here.

plied to the 9.2-MHz clock voltage-
controlled oscillator to insure thai the
clock signal is exactly six times the
1.53-MHz clock rate.

After being processed by the comb
filter, the combed chrominance in-
formation from pin 1 of U301 is passed
through 305, the CHROMA BUFFER as
shown in Fig. 6. The chroma signal is
then fed through R317. the vDO LEVEL
ADJUST (Vertical Detail Qutput) control
to Q303 the vDO BUFFER transistor.
Q303's output is then split into three.
One path is through a filter network
that passes only vertical-detatl output
signals. These signals are coupled o an
adder, where they are combined with
the combed [uminance.

Another output from Q303 is applied
through ¥DO driver Q302 and contains
the DAXI code that is coupled to the
system control circuit.

The thind combed chrominance sig-
nal from Q303 is applied to a band-
pass filter that passes only frequencies
between ! and 2 MHz. This signal con-
tain$ the chrominance information
(1.53 MHz *3500 kHz). The output of
this bandpass filter is fed to R312, the
CHROMA LEVEL ADIUST control. Its arm
is connected o the CHROMA ORIVER
transistor, Q304. The resulting 1.53-
MHz chroma subcarrier is then coupled
to the video converter IC.

The combined luminance information
1aken from pin 18 of U301 is coupied to
Q306 the LUMINANCE BUFFER. And
from there it goes through a filter net-
work 10 one input of an adder circuit.
The other input to this adder contains
the signal that has been separated from
the combed chrominance output.
These two signals are added to develop
complete combed luminance.

Now that we've taken a trip through
the video-processing circuitry of the
RCA videodisc player there are im-
portant circuits still 10 be described.
We will examine more of them next
month. R-E
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WITH THE UNICORN:-1 ROBOT OPERATING
under radio control, what now? Why,
computer control, of course! This part
will deal with that subject, although,
because of its complexity, only in general
terms.

For those of you already involved with
computers—micro or otherwise—much
of what will be discussed here may seem
elementary. For those who have not yet
been exposed to that fascinating area of
elecironics we will try to keep things as
simple as possible.

Whal will be covered here will be the
concepis involved in having Lhe aclions of
a robot determined by an electronic de-
vice rather than by & human operalor,
That's where much of the challenge of
compauter control comes in.

A human can exercise his judgment—
withoul necessarily having lo think about
it—and change the robol's actions to
meet the circumstances. The computer
also has to exercise judgment, but before
it can do thal it must be taught—or pro-
grammed—how 10 make judgments; that
involves a great deal of highly detailed
programming.

For those of you who are unfamiliar
with computers, it is nol enough just to
connecl 4 compuler to the robot and say,
“Go ahcad do your stuff.” Every
action musl be pre-planned, and, mare
important, every consequence of every
action must be considered and Lhe appro-
priate reaction prepared.

That is one reason why we will not pre-
sent specific programs for robo control
but will, instead. talk about the way those
programs will have to function.

Methods of computer-control

To pul it broadly, there are three ways
thal a computer can be used to control the
robot's actions.

The first, and simplest, would substi-
tute a computer. located outside the
robot, for the command consoles de-
scribed carlier in this series. That com-
puter would be linked to the robot either
by cable or by radio.

The program for that system would be
fairly simple and wou!d allow Lhe opera-
tor to type in a command, to which the
robot would respond. For example, en.
tering “GQO" or “G” would cause the
robot to move forward; “TURN LEFT”
or “"L" would cause it to turn to the left.
and so on.

That elemenlary program could be
modified to operate with a speech-recog-
nition device—scveral of which are avail-
able for a couple of hundred dollars—to
allow the robot to respond to the spoken

Computer

- Control
for the

Unicopn-1
ROBOT

Part 10—If your robot is go-
ing to use computer control,
here are some thoughts on
the subject that will help you
in setting up your system.
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word. The vocabulary would be limited
(but adequate) but the commands would
have to be given to the external computer.
not Lo the robot dircetly.

The second system would be a pro-
gram. or scrics of programs, that would
command the robot 10 perform a prede-
fined sequence of actions.

For example, the robot might be in-
structed 10 move forward for ten seconds,
stop, raisg its right arm in a salule, beep
its horn, and then turn around and rewurn
10 its stariing position.

Sueh programs could become wvery
claborate, but have a major drawback.
Unless the robot is equipped 1o respond
to its environment {and, so far, it isn’t)
any unknown factor that enters the pic-
ture could have scrious consequences.

Using the program above 2s an exam-
ple. suppose that, unknown to you, the
robot is faeing a brick wall. five feet in
front of it. Shortly afier the robol begins
Lo carry out the instructions given to it by
the compuier, it will run smack into that
wall! Not only will that interfere with the
rest of the program, bul it can also cause
damage to the robol and, possibly. the
wall. Or maybe, instcad of a brick wall,
there’s a person or a piece of furniture in
the way. The overall damage—and ils
consequences—could be considerably
more serious.

In any case where the robolt is operating
without hunan intervention, provision
must be made for the program to be over-
ridden!

Any program of that nature must con-
1ain some means for the human supervi-
sor to stop or alter the robot’s actions at
any time. That is one rcason that the
“drop-dcad ™ ¢ircuit was included on the
latch board (Part 9)—one command
would activate that circuit and causc the
robot to stop in its tracks, should any
unforseen circumstance arise.

The third method of computer contral,
and the most fascinating, involves the
robot having its own, on-board, cOmput-
er. The precautions given for the second
method also hold here. We'll talk about
that method in more detail shortly.

Interfacing

Whichever method is chosen. the robot
must be equipped 1o respond to {and. per-
haps. alk back™ to) the computer. For-
tunately, the circuits already being used
by the robot are designed with that in
mind.

There are two formals that computers
can use¢ to output dala or to receive it:
parailel and serial. The parallel format is
always used by the computer internally.

The unit of information that the com-
puter uses for communication is called a
byie. A byte is made up of eight bits {&i-
nary digfis)—cach one cither at a logic-
“high™ or logic-"low™ stale—and the
computer operates on all cight bils at
once. Frequenily, when a computer is
used 1o operale a printer. the parallel for-

20000000

FIG. 83— ALL THE BITS of a byta are sénl simultanecusly in parallel commumicalions (#). A UART (b)

convaris parallel data lnto serei dats for irer
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mat is used and cight lines are used to
connecl 1o Lthe printer—one for each bit
of the byte.

On the other hand, sometimes it is con-
venicnl—or even necessary—ULo transmit
computer data using only a single line (by
telephone. for example). In that case, the
serial format is used. The computer takes
cach byie and sends it out bil-by-bit. one
after the other, indicaling the beginning
and end of ecach byte. Al the other end,
the eight bits are reccived in the order in
which they were sent; when they have all
arrived, they are used in parallel. Both of
those systems are illustrated in Fig. B3.
The device that performs the parallelto-
serial and the serial-to-parallel conver-
sions is known as a UART (Universal
Asynchronous Receiver/ Transmilter).
UART's would be used if commands
were transmitied to the robot by radio.

If you connect your compuler to the
robot by means of a cable from the com-
puter’s parallel port, it would be a good
idea 1o use twice as many lines as neecs-
sary {16) and ground cvery other one.
That will help keep clectrical noise from
geiling mixed in with the data.

{For more information on how com-
pulers operate sce "Your Own Compui-
er” in the Oclaber 1980 Issue of Radio-
Flectronies and the article on assembly
language computers on page 45 of this
issue.} )

The decoder-, latch-, and relay-driver-
boards in the Unicorn-1 use parallel dara.
Using the same technique as used with
the 7402 IC's on the decoder board, any
two bits of an cight-bit word (byie) can
be NOR'd or NAND'ed to produce a single
control bit for the relay-driver board. IT
you're knowledgeable. more complex and

versatile encoding/decoding schemes can
be used.

Which computer?

There are tlwo classes of computers that
must be considered: those for exiernal use
and those that can be mounted on-board
the robol.

Almost any compuler that has at least
one parallel port can be used for the first
purpose and il is not our intention to sin-
gle out one manufacturer's over the other.
If you are contemplating buying a com-
puter, refer to the articles mentioned
above.

The important thing is that the com-
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putcr be equipped with a paralle] port and
that it be flexible enough to mect your
needs—present and anticipated. For ex-
ampie, if you arc considering using voice
control, make cecrtain that there is a
speech-recognition board available for
your computer.

It should be noted that some comput-
ers—such as the Radio Shack TRS-80
and the Commodore PET—do not have
paralle! ports as such, but that their
expansion conncctors—Irequently used
t0 connect to printers—are aciually just
that. The thing 10 lock for is eight data
lines. usually designated D™ through
"D7." If you have those, you have your
paralicl port.

You will also want a cassette andfor
disk interface to allow you to save pro-
grams that you have written for the
robot.

One thing you should avoid are fnex-
pensive computers that are actually glori-
fied vidco games. They generally will not
have the facilitics you nced and i will
prove difficult (or impossible) to add
them.

The other possibility is & single-board
computer that can be mounted in the
robot. In addition to a parallel port and
cassclte interface. Lhat compuler must
also have a hexadecimal (“hex™) keypad
for programming. and some kind of LED
display, if it is not going to be used
together with an external compuler. An
example of how such a computer would
be interfaced 10 the robot is shown in Fig.
B4,

A good computer for the purpose is the
KiM-f. Unfortunately, that computer
was recently discontinued; bul you may
still be able to find onc here and there.
Other possibilities inciude the SYM-{ (a
sort of super KIM). the ELF-I{ or the
Explorer/85 (keypad version). Agaim, re-
fer 10 the article on page 45. Both the
ELF-11 and the Explorer/B5 are manu-
factured by Netronics. 333 Litchfield
Road, New Milford. CT 06776. The
SYM-1 is produced by Synertek Systems
Corporation, P.Q. Box 552, Santa Clara.
CA 95052.

Bear in mind that some of those com-
putlers may réquire a powcr supply other
than 5- or 12-volis DC. In that case a
power inverter {scc Fig. 85) can be used
to turn the robot's 12-volt supply into 117
VAC, which the coniputer’s power sup-
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FIG. 84— SINGLE-BOARD COMPUTER cen be connacted to won gate section of lsteh board or 1o an
aquivalant circuil designed lo glve a sinQle output from s two-bit Input. That is only ona of many
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FIG. 85—AMN INVERTER (left raar} maY be nseded il the en-bosard compPuier hss power requiremants

other than +5 ot +12 volta DC.

ply can then convert readily to its own
requiremenis.

Finally. if you already own a computer
but intend to install another in the robot,
il would be a good idea to make sure that
both compulers use the same-type, or
compatible. microprecessors. The KIM-1
and SYM-! use the 6502, which is also
found in the Apple 11, OSI Challenger(s)
and the PET. and the Z-80 in the TRS-
80 is compalible with the Expiorer[85's
8085.

The 1802, used in the ELF 1§ and in
RCA's VIP, is not normally found in
larger computers, but that does not mean
that an 1802-based single-board comput-
er should not be used in the robot.

The fact that both of your computers
use the same microprocessor means that
both of them speak the same language. at
the microporcessor level, That, in turn,
means that you can use your larger com-
puter to develop and debug (trouble-
shool) programs to run on the robot’s
computer and 10 download (transfer from
the larger Lo the smaller computer) those
programs, either directly or, if the cas-
sette interfaces are of the same type, from
tape.

The programming itself will also be

casier, since—assuming that your pro-
grams are in machine language and not in
BASIC—you will be able to use an
assembler, making your work go more
quickly and also making it easier to follow
the flow of the program,

Programming

As you may have gathered by now, il
would be impossible te present compuier
programs for robot-control, there being
s0 many variables involved.

If you are working with an external
compuler. you will probably want to work
in BASIC or another high-level language,
using the OUT ¢command, or its equiva-
lent. 10 transfer data to the robet.

As mentioned above, the on-board
computer will almost certainly have to be
programmed in machine language. It's
more difficult to work with than BASIC,
but it does have advantages. Programs
take up much less memory space. and also
run more efficiently. You may even want
1o write your “'big-computer” programs
entirely in machine language through the
use of an assembler.

This section has of necessity, been
sketchy: after all, even books on the sub-
ject have not been able to cover the mat-
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Ler completely,

1f you are going Lo use a computer with
your robot, we recommend that you do as
much supplementary reading as you can.
Personal-compuier magazines sueh as
Byic magazine and Imierface Age have
had special issues dealing with robots.
and the subject comes up frequently there
and in other computes publications. An-
other good source of information that is
ofien overlooked is your local ftibrary.

Todd Loofbourrow’s book. How fo
Build a Compuier-Conirolled Robot
(Hayden Publishing Company) contains
a number of robot-control progranis writ-
ten for the KiAr-! (or SYAM-1) as well as
a numbes of more generalized Aowcharts.
Much of the informution presented there
may be adaplable 10 your robot.

A very good—although rather techni-
cal—article on “An Interactive Program-
ming Language for Control of Robots™
by Li Chen Wang appeared in the Sep-
tcmber 1977 issue of Dr. Dobb's Journal
of Computer Calisthenics & Orthodon-
tia. It involves a robotic simulation on a
computer’s video display and its princi-
ples could be adapted to control a “'flcsh-
and-blood" robot. (That tssue, = 18, Vol-
ume 1l, No. 8, is available in limiled
quantities from: Dr. Dobb's Journal,
1263 El Camino Real, Box E, Mcnlo
Park, CA 94025 for $2.50, postpaid, sec-
ond class.) It's worth looking into for
readers already familiar with computer
programming.

In the next part of the Unicorn-1 series
we will take 2 look al sensors. We will
discuss sensors in general, and show you
some specific examples that can allow
your robot—and the computer that con-
trols it—to respond to the world around
it.

We would like to hear about how
you're doing with your version of Uni-
corn-1. Write {and send photographs) to:
ROBOT UPDATE, Radio-Electronics,
200 Park Avenue South, New York, NY
10003. R-E
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“Charlie's OK at fixing computers. He
seldom does any damage that an elec-
tronic technician can't repalr.”
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THE EMPHASIS IN HOME-ENTERTAINMENT
products seems to be shifting, at least
for the moment, from high-fidelity com-
ponents 1o video and its many related
products. Both in the United States and
in Japan. new video products and ad-
vances in video technology abound. In
this article, I will present a few of the
newsworthy developments that have
come 1o my atiention in recent weeks,

Having just returned from a visit 1o
the Japan Electronics Show held in
Tokyo. and personal visits to many of
Sony Corporation’s factories, much of
the news presented here originated in
the Crient. It has been my experience,
though, that even if the products seen
in Japan are not yet sold in the U.S,,
with a few exceptions they will all
be sold here within the next six months
to one year. New ideas and products
onginated by Japanese manufacturers
are most often test-marketed in their
own domestic market and then exported
1o the rest of the world.

Here’s a look at the latest video innova-
trons from Japan. Most will be available
here soon.

Jitterless VCR still-pictures

Many VCR's, both VHS and Beta
format, have, for some time, featured a
“freeze-frame’” mode that stops play-
back of a video tape so the helical-scan
head drum repeats a single picture over
and over again, presenting what appears
to be a still picture on the face of the
associated TV screen. Unfortunately,
most of these “‘still frame'’ systems
present a picture that, at its best. is
somewhat blurred and at its worst is
marred by wide bands of noise streak-
ing across the picture horizontally or
diagonally.

To understand why this happens. it is
necessary to review the way video sig-
nals are recorded on video cassette re-
corders (VCR’s). The system used is
called an azimuth recording system. In
the NTSC system of television trans-
mission, the TV picture consists of two
fields for each frame. There are 60 fields
per second or 30 complete frames per
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second. A VCR uses multiple heads to
record the video signal. In the Betamax
system, for example, the two video
heads are located 180° apart. around the
perimeter of the fast-spinning head-
drum. Cne head, tilted at one angle, is
designated as a "'plus’’ azimuth head.
while the other head is set at dif-
ferent, opposite, angle and is desig-
nated as a ‘‘minus’’ azimuth. One head
normally records one field and the other
head records the signal of the adjacent
field which, together with the first
recording. equals one complete frame.
This system, one of Beramax's distin-
guishing characteristics, prevents the
video signal of one track from inter-
fering with that of the adjacent track.
With this type of arrangement, when
the VCR is put in the ‘‘stll-frame™
mode (the horizontal motion of the tape
is stopped and only the head drum re-
volves). the video head straddles two
tracks at once, as shown in Fig. |. That
is, the head scans part of the A-1 field's
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picture as well as B-1 field’s picture.
The *still™ picture produced is actually
a combination of two ficlds, or one
complete frame. As can be seen in Fig.
2. when there is a fast moving object in
the scene being reproduced. such as the
rapidly moving end of the golf club in
the diagram of Fig. 2, the resulting pic-
ture becomes quite blurred. It can no
longer be regarded as a true “still’* pic-
ture.

Sony Corporation, at the Electronics
Show in Japan, introduced a new model
Betarnax VCR. the SL-J9. They claim it
is the first home video recorder that can
produce stll-frame pictures that are as
good as those used in broadcast equip-
ment. The new capability is the result
of what Sony calls their Double-
Azimuth Head.

The diagram at the left. in Fig. 3,
shows the ordinary head/drum arrange-
ment. in which the “A"" side has a
“plus’ azimuth head while the "B"
side of the drum incorporates a ‘minus*’
azimuth head. In the diagram at the
right, however, one of the video heads
(the one that would normally be desig-
nated as having the ‘*minus'* azimuth)
also has a “'plus’” azimuth (hence the
name Double-Azimuth Head).

When the VCR is placed in the *still
frame’ mode, the signal is read or
scanned by the normal **plus'’ azimuth
head as well as by the "*plus’* azimuth
section of the double azimuth head.
During this mode of operation. the
‘“‘minus” azimuth portion of the head is
inactive. As shown in Fig. 4, when the
tape is stopped, only the signal that was
recorded on the *plus™ azimuth track
is scanned. This means that the Bl field
(in Fig. 1} is not traced at all. In play-
back. the Al field is played back twice
during the still mode of operation. All
this results in a completely motionless
picture. To get slow-motion that is
equally noise and jitter free. Sony has
combined this new still-frame approach
with normal piayback. Thus, in the
slow-motion mode, still frame is fol-
lowed by normmal playback, which, in
turmn is followed by another still picture.
erc.

Other video Innovations

The Tokyo Electronics Show also
saw the introduction of new VCR's and
receivers that can handle any of the
world’s major broadcast video systems,
new lightweight video cameras, and
what may well become the central com-
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FIG. 1-—DUAL HEADS IN TODAYS VCH's often
result in blurred plctures becauss the two Nelde
that meke up & single Picture can bae dHtersnt.

FAG. 2—=THIS BLURRED PICTURE was caused
when the two fields shown in Fig. 1 were com-
bired to form this stop-frmme picture.
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color monitor components ranging from
a giant 27-inch screen (measured diago-
nally) down to a 16-inch version. Since
the monitors contain only the ¢lectron-
ics needed to produce the high-quality
color picture and its associated audio
tracks {there is no TV-RF/IF section),
the tuner section of a VCR is used with
the Profee! monitors. Optionally, the
viewer can buy a separate Profeel com-
ponent tuner at a cost {in Japan) of ap-
proximately $300.00. In Japan many of
the broadcast programs already trans-
mit stereo audio along with the TV pic-
ture. The stereo audio signals coming
from the VCR or the component tuner
can be fed directly to a component high-
fidelity system or the matching Profeel
speaker systems available as part of the
program. The whole idea suggests that
someday in the future, video will be.
come componcent-oriented in much the
same way that audio equipment did in
the 1960°s and 1970's. When you think
about that, it makes a lot of sense. since
we are seeing more and more video-re-
lated items that need to be interfaced
with a television monitor but do not re-
quire the RF and IF circuitry contained
in a full TV receiver.

Panasonic (National. in Japan), Sharp.
and Sony all offered three-system video-
cassette decks. The three systems re-
ferred 10 have nothing to do with the
VCR format, but rather relate to the
three systems of standards used in TV
broadcasting around the worid. Thus.

NEW DOUBLE ~AZIMUTH HEAD

ASI0E P HEAD DRUM M B-SIDE

“PLUS” ' DOUBLE- AZIMUTH
AZIMUTH § i
MUTH HEAD
“MINUS" PLUS"
AT AZIMUTH
| )
556 MICRONS

b

F1G. 3—COMPARISON OF CONVENTIONAL HEAD WITH DOUBLE-AZIMUTH HEAD can be seen In thin
side-bry-side COmpdriscn—only the arimuth of the second head hes been changed In the double-

azimuth head.

ponent in the home entertainment sys-
tem of the future. a TV monitor color
screen called Profeel, also introduced
by Sony Corporation.

Profeel, as presently offered to the
Japanese domestic consumer. consists
of three different sized high-quality
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Sony’s version of this new VCR, the
SL-T7. can record and play back in the
PAL and SECAM modes used in Europe
and elsewhere, and can play back (with-
out being abic to record) prerecorded
video cassettes using the American and
Japanese NTSC system. To deliver that
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FIG. 4 USING THE DOUBLE-AZIMUTH HEAD the atil-frama piciute appears sharper and inter-

ference-free.

added versatility, the machine requires
about 50% more parts than a conven-
tional YCR and, at Japanese prices, will
cost about $200.00 more than simitar-
featured one-systém machines. Sharp’s
model VC-6500E. a ¥ HS-format unit, is
similarly priced and also handles all
three video formats. There were uni-
versal TV reccivers in a varicty of
screen sizes and prices that are also
switchable and can handle all three of
the world’s major TV standards, as
well as a variety of different clectric
line voltages and frequencies,

Status of videodlscs

Some manufacturer-exhibitors at the
Tokyo Electronics show exhibited
more than one type of videodisc—pre-
sumably to illustrate their technical and
manufacturing capabilitics. Toshiba, in
fact, showed not only the optical Philips/
Magnavox/Pioneer type of player and a
JVC{Panasonic/GE VHD capacitance
type, but even had on hand a player
that could handle the U.S.-originaied
RCA SelecraVision (CED) discs.

A few weeks after the Tokyo Elec-
tronics Show closed in Japan, there
was important news about the looming
videodisc battle right here in the United
States. Late in October, 1980 General
Electric Company, Matsushita Electric
Company of Japan, (MED, Victor Com-
pany of Japan (J¥C) and Thorm EMI of
Great Britain announced formation ol
three jointly-owned companies to launch
the VHD videodisc system in the U.S.
in late 1981. The joint ventures consist
of a program distribution and artistic
production company, YHD Programs,
Inc., a videodisc manufaciuring com-
pany, VHD Disc Manufacturing Co..
and a disc player manufacturing com-
pany., VHD Electronics Inc.

According to executives of all the
companies involved, the VHD system
combines the advantages of both the
laser-optical system and the capacitive-
groove type systems with which it will
compete. lts 10.2-inch diameter disc,
developed by JVC, features fast and
slow motion, fast foward and reverse,
still-frame mode, and random access.
with one hour’s playing time on each
side. Since the big question about
VHD's abilliy to compete with other
systems had been the question of avail-
able programming or software, the
entry of Thorn EMI into the group is a
significant development.

Already negotiations are underway
with 20th Century-Fox, Wamer Home
Video, Columbia, MGM/CRBS and other
major studios. The initial VHD library,
subject to final negotiations, will in-
clude at least 160 current, all-time
favorites, and future motion pictures
from major studios and indcpendents.
VHD Programs. Inc. is also negotiating
licensing agreements to distribute VHD
disc programs 1o the home video mar-
ket with Walt Disney Productions,
Filmways and a number of independent
production companies, including Time-
Life films.

The projected VHD player repro-
duces full-color video programs in two-
channel stereo sound. The user will
also be able to select a videodisc with a
different language on each of the two
sound tracks. The VHD player rotates
the disc at 900 revolutions per minute
{as compared with 1800 rpm for the
laser-optical disc and 450 rpm for the
RCA SelecraVision discs). An optional
random access feature will permit
viewers lo program more than 10
separate segments for playback in a
preselected order and speed selected
for each segment. By adding an optional
digital audio processor 1o the basic
player, digital audio sound for high
fidelity enthusiasts becomes available.

In the mastering process of the VHD
system, information is recorded onto a
photo-sensitized glass master disc by
focusing a minute laser beam directly
onto its surface. The laser beam is split

SPECIAL SPEED-VIEWING CIRCUITRY permits
viewer to liaten to sound whils he scann the
tape. The circultry la In the VCA.
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in two, with one part used to record
program information while the other is
used to record a special tracking signal.
A metallic disc produced from the glass
disc is used for the remainder of the
manufacturing process. similar to the
procedure that is used in audio-record
stamping.

The VHD diamond capacitance-play-
back stylus used in playing these discs
has an electrode that detects the capaci-
tance vanations between the dixc and
the stylus. The stylus is able to detect
both the main signal and the tracking
signal simultancously and is therefore
able to track cffectively even though
there are no grooves in the VHD disc
itsell.

Listen fast—or slow

The hand-held remote control unit
shown in Fig. 5 should be familiar to
most readers who have seen or own
one of the new VCR's equipped with
the special-effects features shown on
the face of the controller, What may
not be so familiar is the VSC logo that
has been affixed to the top of the unit.
It stands for Variable Speech Control
Company, a small San Francisco-based
outfit that has come up with audio cir-
cuitry that meets the new requirements
of the VCR’'s. Now, thanks 10 the de-
velopment of a new custom IC, it be-
cqmes cost-effective for manufacturers
to include what VSC calls their " speed
listening feature.” While viewers are
now able to double the viewing speed
{or, in some cases, increase it even
more) on a home VCR, they have had
¢ contert themselves with either
turning off the audio tracks or listening
1o unintelligible "Donald Duck’-like
speech that normally occurs at increased
speeds, As eéxplained by Mr. Marvin
Flaks. president of ¥YSC Corporation,
the human brain can easily process
verbal information at speeds of 250 1o
300 words per minute, or about twice
the average speaking rate. At this speed,
comprehension may actually increase,
as concentration intensifies. The VSC
feature simply allows you 1o listen to
the increased audio ralwe by restoring
the pirch or frequency range of the
audio tracks 10 their normal range.

Among the companies that have
already licensed VSC technology are
Sony. Panasonic, JVC, General Elec-
tric and Aiwa. The feature also lends
itself to use in hand-held audjo-cas-
sette decks. car tape decks, telephone-
answering machines, and, possibly,
videodisc players thar also teawure fast-
play modes.

That's a quick look at what’s new
and whalt’s coming soon in home video,
One thing you can be sure of is that
there will be many more innovations as
manufacturers try to keep up with cach
other, and with the public’s demand for
more sophisticated equipment. R-E
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LED VU Meter

for your Hi-Fi

Here'’s a high-precision, all-electronic VU
meter for home recording. An LED display replaces
the conventional meter movement.

ANYONE FAMILIAR wITH RECORDING, BE
it the home recordist or the pro, recog-
nizes the need for an accurate VU
meter to facilitate setting audio levels.
An accurate VU meter allows us to
maximize the S/N ratio while mini-
mizing the distortion caused by clip-
ping in amplifier stages or saturation
of the tape.

In the past, the analog, or mechan-
ical, VU meter was used. Those meters
were (and are) available with varying
degrees of accuracy for varying amounts
of money. As with most other things,
higher accuracy means higher cost.
The VU meter responds. more or less,
to the average level of the audio: al-
though it can respond fairly quickly,
it is not a peak-reading or responding
meler.

In an attempt to Overcome some of
the shoricomings of the analog VU
meters. an all-electronic VU meter has
been designed around the Exar XR-2276
[C. This bar-graph generator IC is one
of a series of recent developments by
IC manufacturers intended for the mar-
ket previousty dominated by mechani-
cal meters.

Up until about two years ago, anyone
wishing to construct a **‘moving LED"’
or “bar-graph’ display had to assem-
ble a series of comparators and resis-
tive voltage dividers to monitor the
analog input and light a sertes of LED's.
With the introduction by Texas Instru-

BRADLEY ALBING

ments, National Semiconductor, and
Exar Integrated Systems of a series of
IC’s, the task has been greatly simpli-
fied.

All of those IC’s are generally the
same; they use a voltage-divider net-
work with ten or twelve voltage taps,
ten Or twelve comparators, a stable
internal reference voltage, and an
analog input signal buffer. Each volt-
age tap is applied 10 one input of each
comparator, while the other inputs
are tied together and fed from the oul-
put of the anaiog signal buffer. As the
input signal increases, succeeding
stages of comparators trip. supplying
drive current to their corresponding
LED. If the LED’s are arranged in
line, we have a bar-graph display: or,
in the varation used with the VU
mel€r, we may imitat¢ a convenlional
meter dial.

The resistors in the voltage divider
may be selected to produce a linear
response (€.g., 1 volt between any
trip point and the previous or next trip
point). a logarithmic response (c.g.. 3
dB between any trip point and the pre-
vious Or next trip point). or a special-
1zed logarithmic scale such as the VU
meter with its inherent expanded scale
around the O VU point. At the present
time, only Exar is manufucturing an [C
suitable for use in a VU meter.

The XR-2276 has all the circuitry
necessary o determine the level of the

Wwww americanradiohistorv comm

incoming signal and dispiay it instan-
tancously. This peak-reading ability
helps prevent pre-amp or tape overload
from rapid. short-duration peaks in
the program material 1o which a nor-
mal VU meter won't respond. Instead
of using the conventional moving
needle. the XR-2276 drives a series
of LED’s arranged in a manner similar
to the VU meter scale with which most
people are familiar.

Circult description

Referring to Fig. |. the input signal
is applied to resistive divider R through
R&: the appropriate tap is selected with
DIP switch S1 through §7. The signal
is then amplified by IC1; RII is a
vermier gain adjusiment to supplement
S1 through §7. IC2 functions as a full-
wave precision rectifier.

The signal is next applied to IC3
which may be configured for different
response characteristics: 1) A low-pass
filter which gives the meter an aver-
aging response; 2) peak-and-hold re-
sponse which will show short-duration
peaks and hold them long enough to be
seen; or J) fast or peak-responding
without ‘‘hold.”” The last variation
inclides a jumper that allows the user
to determine quantitatively the ampii-
tude and duration of audio peaks by
the brightness of the LED's while the
first two variations conform more to
standard response times for VU and

LEB61 AV
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FIG. 1—THE SCHEMATIC DIAGRAM OF THE vU METER used 1s Ihe Prototype of several wersions.
Interior and extarior views 88 shown in the photographs.

peak-reading audio-level meters. (You
can wire a SPST switch in place of the
jumper to allow swaun-seleviaole re-
sponsc.)

The audic signal finally arrives at
IC4, the XR-2276, where it is con-
verted into one-(or more}-of-twelve
digital output signals. The output of that
device goes 1o the driver-transistor ar-
rays (IC5 and IC6) and then to the
LED’s.

The power supply is an unregulated
split supply delivering approximately
+ and — 15 volts.

There are several vanations and
options available to the constructor.
Those oplions concem the input atten-
uator, the LED drive circuitry, and the
power supply. Sec Figs. 2 and 3 for
details.

Construction

Nearly all components are mounied
on PC boards. The display and associ-
ated circuits for each VU meter are
mounted on two boards—the foil pat-
terns are in Figs. 4 and 5. The pattern
for the power-supply board is in Fig. §.
The components usad, and the wiring
of the boards, will be determined by
the options and variations that you
select. The two boards used for the
cireuitry and display panel are mounted
with their foil sides facing each other
and interconnected with short sec-
tions of No. 20 or 22 solid wire. You
can use picces Clipped off resistor leads
for this purpose. There are twelve
jumpers across the lop of the boards
and others on each side. Figure 7 is an
interior view of a stereo VU meter

WWwWwW americanradiohistorv comm

)
\ ./
g
b
{1q)
\ "/
(1a)
\
(o)
\_/
g
W

)@@ @) @)

with the Option-E 1120-volt AC) power
supply. That combination is Version 2.
See parts list.

The appropriate components are
mounted on the power-supply board
which should then be connected lo
two signal processing and display
boards.

The LED’s protrude through the
meter dial which can be fabricated by
gluing a facsimile of Fig. 8 to stiff card-
board and punching J&-inch holes at
the crosshairs. Alternately, you can
order a ready-made meter dial. (See
parts list.) Next, the bezel is mounted
in the enclosure’s frent panel. The
easiest way to held it in place s to run
a hot soldering iron tip along the ad-
jolning surfaces of the bezel and front
panel to weld the two pieces together.
Be careful—don't use too much heat.
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e OPTIONS
NG b
- (412 T0} 18V
o < A36 lc&
I |2 3 T0 <A iy P 32K
'g;ir—*—. R13 ¥ 741 1 ki
TRIMMER | 2 i 1 e 1) e
— ] 1
$hs A 2 /> @)u‘
o Yy
C 24-30V0C < | 4 ol
e =1 T = » GNOOR
! COMMDN
c8
OPTION A g ¥ =
‘ Jb R32 0.01
INPUT ATTENUATOR: 10028/ $ 47K f
v
iy 2 Ry -
S Ve i ™ RETURN e Ry
— 1R
= :5539 : OFTIDN € #
— t
« ] | F1
s : : ok RECT 1
i " . D m L B = - 415y
S \{\ [
o LED12 20 VLT, 1
Y Y /) Wik S 17 Ié— -
15 INPUT
OPTION B A% = ~ = v 1
outeUT 4 = . "
DAIVE i AN ‘c‘:"""’ sV
CIRCUITRY NOTE POLARITIES OF | a7 i
€10 AND C1)

FIG. 2-=0PTIONS FOR HOME recording use. In
circuit at 8, the stepped attenuator and awhch
have been replaced by a multl-tum trimmer re- b
sistor originally used In controfling the gein of
IC1. Une the modified LED drive circultry et & if
you can get along with lower brightness from
the Indicators,

||*—4

FIG. 3—POWER SUPPLY YARIATIONS. Option C is used when you have & cobvenbent external
source of 24-10-30 vohta OC. ICT and Q1 provide the dual-pGiarity outpul voltages. Use the arrange-
ment a1l b {Oplion Ej when you want to powar the inalrument from 117-voit AC lines.

Wy
i

T
&_(%
DV

i"—z INCHES —P{

FIG. 5—PC PATTERN for the trant board. The LED Indicators sre arranged
so they protrude through holes In an arc in the meter dial.

FIG. 4—FOIL PATTERN lor the rear PC board. This board Is 2.7 inches
wide and 2 inches high.

T
.IL

FIG. 6—FOIL PATTERN for the power-supPly PC board. It |s used for
both versiona of the supply clrcukt.

FIG. 7—INTERIOR VIEW of the prototype sterec VU meter. Hote how the
two circuit boards, meter tace, and front panel go together.
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[+
(8]

p————150 (NCHES——+]
FIG. B—PHOTO PATTERN for the metar face.

SPACERILOF 2 o4
FAONT PANEL

bty

MYG. SCREW

r"{lnFil
D | BEZEL

METER D1AL

P
S )

=

FAONT PC 20ARD

FIG. &—CROSS-SECTIONAL DHAWING thows
how parts are fastened to the front paned.

KIT OF PARTS

A complete kit of parts for the
difterent version of the VU meier is
available from: BFA Electronics.
P.0O. Box 212, Northfieid, OM 44067,
Ohio residents pleass add appli-
cable sales tax.

YU-1: Includes Boards 1 and 2
(front and back boards) and, op-
tionaily, Board 1, depending on
power source; also 1 bazel, 1 meter
dial and all parts needed lor PC
boards. case not included. Request
elther Option €, D, or E.* Order:
YU-1-C @ 3$27.00 or VU-1-D @
$24.00 or YU-1-E @ $31.00. Add
$2.00 postage and handling.

VU-2: Includes 2 pieces each of
Boards 1 and 2 and 1 Board 3, 2
berels. 2 meter dials. all appropriste
parts for all P,C. Boards (parts for
Board 3 whi be for Option €} snd a
plastic case. (Case has no holes—
user must machine it as required).
Order: vU-2 @ $74.95. Add $2.50
postage and handling.

YU-3: Includes 2 pieces each of
Boards 1 and 2 and 1 of Board J.
310.00. Add $1.00 postege and
handling.

*Option C: 24-30 volts DC opera-

tion
Optlon D: 15 volt DC supply
already available
Option E: 120 volts AC opera-
tion

TO LAMP TEST PUSHBUTTON
AND RESISTOR (OPTIONAL)

12 WHRES S —————— -
TO r:gm—'———-u
BOA -
o] —
3
I .
4 e JUMPER FROM
N ’ ! R12/1C1
'Y 3 T 3
POWER - E—A35—4@ rd ik
SUPPLY = Jf=— 5 - s RIF— AL BSLIFS
COMMON _15.}!‘ 0 = o }%
i k | I [ 1|
TPV g 1 ¥
| @ .
Y ST
e : nz
L
} D2 & R34 ARE
: MOUNTED DN $8
|

NOTE:

PADS INDICATED BY *** CONNECTED TO
FRONT BOARD BY STIFF WIRE SUCH AS
EXCESS RESISTOR LEAD

FIG. ID—WHERE PARTS ARE POSITIONED on the rear PC board when using the circult in the
schematic In Fig. 1.

MTG HOLE
{1 DF &j
bl
12 JUMPERS TO
REAR BOARD
SIGNAL IN ___ "
{HOT LEAD) y 15V INPUT
il
GND— A T0 REAR
SEE 7 80., R13
TEXT| oy a8 —— GND
L _I5VINPUT

NOTE: PADS INDICATED BY *
CDNNECTED TD REAR
BOARD BY STIFF WIRE
JUMPERS MADE FROM
EXCESS RESISTOR LEAD

FIG. 11—=PARTS LAYOUT for the tront circuit board. Check the polarity of all LED'S before installing.
On the types specified, the cathode terminal lead is shorter than 1hat for the anode.

Finally. mount the coupled PC boards
on the froni panel with the LED's and
meter dial extending into the bezel.
Use spacers and No. 440 nuts and
bolts as shown in Fig. 9.

Figures 10 and 11 show the layout of
parts on the rear and front Grcuit
boards, respectively. when using the e
circuit as shown in Fig. 1. Figure 12 1 i1

shows the component side of the front ) .
» E L

board.
FIG, 12—FRONT-VIEW PHOTO of the trom FC

Applying the options
If you eliminate the switchable atten-
poard. The switch must be sat for the desired
calibration befors the cebinet is butionad up.

uator and substitute an adjustable trim-
mer resistor as in Fig. 2-a, refer to the

WwWwWw americanradiohistorv comm
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JUMPER TO REAR BDARD, OPTION B
AS IN DRIGINAL (DELETE TCS ARD (L5
PC BOARD LAYQUT MOVE N13.R30 TOIREAR BOARD]

i aEvERsaLORE L [
ONIGINAL LE0 POLARITY | |

- SOPTION A
(DELETE S)
INSULATED move R e
HOOK-UP NEW POSITION.
. WIRE CHANGE K2 70 12K

ADD JUMPERS AS INDICATED.
FIG. 13—COMPONENT LAYOUT GUIDES for the tront panel when using Options A and B, Note that
the LED poldrity has been reversed in Option B.

STIFF WIRES OR EXCESS AESISTOR LEADS
1 TO FADNT BOARD -

~ N

NOTE: TTETIU REPUACE IC4 AND-IE
ALL OTHER COMPONENTS DN
HEAR BOARD SAME AS IN FIG. 9

FIG. 14—=THIS PARTS LAYOUT |n used for the rear board when Option B ts taken. Note that IC'3 5 snd
§ have besn compietely eliminated and replaced by resistors R19 to R0,

+15% TO VU METER

vi R =— GNO TO VU METER|
. L @) . VINPUT{EXTERNAL
| . & ;-2 =S PWR. SPLY. INPUT)
- 33—
BiLe
V-RETURN o
{F‘%‘TES“I:L > w B . MTS HOLE |1 GF 4}
COMMON) ‘.I. ¢ /
L E
o ; 14
v a
—= Y
LY,

FIG. 15—PAHT§ FOR THE POWER SUPPLY are positioned on the board as shown when Using a
24-10-30-valt DC external supply.
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PARTS LIST

All reslators 5%, % watt uniess otherwise
specified

R1— 10,000 ohms,

R2— 12,000 ohms,

R3—3000 ohms,

Ra—2000 ohms.

RS5—1200 ohms,

R&6— 1300 ohms,

R7—430 chms,

R8— 200 ohms,

R9—470,000 ohms

R10—5100 ohms

R11—100,000 ohm, single or rnulti-
turn trimmer (Boums 3352W-1-
104, 3299W-1-104 or equivalent)

R12—36.000 ohms

R13—10,000 ohms. 1%, 1/10 watt

R14—6980 ohms, t%, 1/10 watt

R15—470.000 ohms

R16—39,200 ohms, 1%, 1/10 watt

R17—62,000 ohrms

R18—1000 chms

R19-R30—560 ohms

R31, R32—47.000 ohms"

R33—1000 ohms”

R34—68.000 ohms

R35—100,000 chms

R36—3300 ohrrs

Semiconducliors

LED1-LED12—H-P 5082-4684 or
equivalent T-1 LED

D1, D2—1N914

Reci1—50-volt. 1 A bridge rectifier”*

O1"—2N6111 (Natlonal) or equivalent

IC1-IC3—CA3I140E (RCA)

IC4—XR2276CP (Exar)

1C5. IC6—LULN 2003A (Sprague, TI,
Signetics)

IC7"—LM741CN (National) or
equivalent

Capacitors

C1—0.1 uF, 100 volts Mylar

C2-C4. C6, C7"-C9"—0.01 uF, 25-
volt ceramic disc

C5—0.47 pF, 10 volits, Mylar

C11"—100 ufF, 25-volt aluminum
electrolytic

C10°"—1000 pF, 25-volt aluminum
elacirolytic

51--57—T7-position DIP swrich

$8—5PDT swilch

T1"*—20-volt, 1-amp CT transformer
Stancor P8604 or equivalent)

F1"*—v>-amp 3AG fuse

“Used only with DC input option

"“*Used only with 117 VAC aption

Note: The quantities shown above are
{or a single-channél unit. With the excap-
tion of the power-supply components,
two of each will be required for a sterec
meter.

"Option A™ section of Fig. 13. [t shows
how attenuator resistors R2 through
R8 are eliminated and replaced by R
and a few jumpers. Refer to Fig. 11 for
the locations of all other components
on this board.

If you can get along with lower
brighiness from the LED indicalors, do
not install IC5 and IC6 on the rear
board. In their places install resistors
R19 through R30 across the IC ter-
minal pads as in Fig. 14. Refer to the

continied on page %0
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Interface

Part 2—This month we'll take
a ook at the software required to drive
the interface and the printer.

E. G. BROONER

IN PART 1 OF THIS ARTICLE ON CONVERTING AN IBM SELECTRIC
terminal{printer for use with a microcomputer. we covered
the hardware end of the project, a four-1C interface board
that is connected to the parallel- or expansion port of the
computer—wherever eight-bit parallel data can be output.
Now we’ll consider the sofiware needed to drive the interface
(and the printer).

We stated earlier that the software would provide both the
transiation from ASCII and the lime delay needed by the dif-
ferent functions. The software will vary from one Computer
to the next, unless they are alike in every respect. The dif-
ferences are the ORG (starting address) of the assembly-
language or machine-language progrum. the CPU register in
which the character is stored, up to the time of printing. and
other minor differences. The timing can remain the same for
any processor running at 2 MHz or thereabouts; for faster or
slower machines, the values of the timing words will need
changing.

The software is presented in two versions, shown in Table
1 and Table 2. The 8080 assembly-language version in Table |
can be used with any 8080 or Z-80 system. bearing in mind
only the timing. ORG, and register differences that may have
to be changed. The computer’s 1/O port assignments must

also be considered.

The BASIC program (Table 2) is specifically for the TRS-
80, Model 1, and simply POKE's the numerical data into
memory as a means of loading the driver. The BASIC ver-
s$ion, needless to say, is easier to load from a disc than would
be a machine-language program on lape. After it has been
POKE-ed, the program will be accessed by the LPRINT com-
mand each time a character is to be printed. To do that some
of the DOS (Disk Operating System) must be altered, The
program takes care of all those mafters,

Both programs accomplish the same purpose. Whenever a
character is 10 be output, (cither printable or control) the
CPU"s accumulator must be freed temporarily of any other
tasks. The contents of the various registers are all **pushed”
onto the stack for later recovery. Al the last possible
moement, the character will be passed from the register in
which it is contained (such as the B register under North Star
DOS and the C register under CP/M) to the accumulator, from
where it will be output t0 the printer port. The correct code
for the character will have been found in the lookup table.
which will be explained in a moment.

The software has a unique feature which saves some time,
and also some wear and tear on the mechanism: il saves the

WwWwWw americanradiohistorv comm
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i B 60:

2: 61:

3 ORIVER PROGRAM FOR DATEL SELECTRIC 62:

4 WITH COMLABS INTERFACE (TRS-88 VERSION) B63:

=R b4:

6 65

7 DATA LINE ASSIGNMENTS. 86:

8 67.

8: D@ = ROTATE 1/BACKSPACE 68:
10: D1 = ROTATE2/TAB &9:
11: 02 = ROTATE 2A/INDEX, 7Q:
12: D3 = ROTATE 5/RETURN 71
13: O4 = TILT 1/SPACE 72:
14; ; 05 = TILT 2 73:
15: D& = SHIFT 74:
16: 07 = NORMAL/SPECIAL SELECT 75
17: 76:
18 77
19 CHARACTER TQ PRINT IS 1N C REGISTER 78:
20. 79:
21 ¢ B80.
22: ORG FFOOH FOR 18K RAM B1:
23 ORG BBFOOH FOR 32K AAM B2:
24: ; ORG RFFOOH JFOR 48K AAM a3
25: DATEL: PUSH PSW SAYE REGISTERS B4
26: PUSH B BS:
27 PUSH 1] B6;
28: PUSH H a7
29: MOV AL REMOVE PARITY BE:
30: ANI 7FH B9:
31 MY B.BSCODE CHECK FOR BACKSPACE 90:
32. CPI B8H N
33: JZz HORM 892:
34; MVI B.HTCODE [CHECKFORTAB 93:
a5: Lxi HLONG :DELAY FOR TAB AND CR 94.
36: CPI B9+ 85.
7. 74 CYCLE 96
38: MY! B.CACODE CHECKFORCR 87,
39: Ch BDH 98:
40: JZ CYCLE 99:
41: Myt B.SPCDODE CHECK FOR SPACE 100:
42: s 28H 101:
43 JZ NORM 102:
44; JC DONE JAGNORE OTHERS 103:
45 MOV E.A JCONYERT TGO SELECTRIC CODE 104
46: MV1 D.280H 105:
47: LXI H.TABLE 106:
48: DAD o 107:
49: MOV B.M {CODED CHARIN B 108:
50; LXI H.SHIFT 109:
51: MOV CM ‘OLD SHIFTINC 10:
52! MOV AB 111
53: ANI 40H 132:
54 MOV M.A SAYE NEW SHIFT 113:
55: XRA C SAME AS OLO? 114:
56: JZ NDRM ;YES, NG SHIFT CHANGE 115:
57 MOV AM LCHANGE SHIFT 116:
58: STA FORT 17:
59: (1] D.SHOLAY 118:

TABLE2

1000 REM PROGRAM TO POKE SELECTRIC DRIVER INTO MEMORY

1818 ON ERRORGOTO 1039

1028 PRINT ‘

1030 INPUT "SYSTEM SIZE (16. 32 OR 48)":M$

1849 M= VAL{MS)

1258 IFM< > 16 AND M < > 32 AND M < > 48 THEMN 1032

1068 Dwmd™({M-—16)

1076 M=(M + 16)° 1024256

10588 POKE 16421.2

189¢ POKE 164220

1180 POKE 16457.255

1120 POKE 16458,M/256— 1

1130 IF MV3I2TET THEN M =~M—E5536)

1135 REM 1" INDICATES SINGLE PRECISION VARIABLE

1140 ON ERROR GOTO 1200

1150 READB

1160 IF B <@THEN B=ABS(B)+D

1170 POKEMB

1180 M= =1

119¢ GOTOQ 1158

1200 PRINT

1218 NEW

1220 REM PROGRAM DATA

1230 DATA 245,157,213.229,121, 230.127.8,1.254

TABLE 1

CALL WAIT
NDRAM. X H.SHORT  .NORMAL DELAY
CYCLE: LDA SHIFT
ORA e :COMBINE WITH CHAR
STA PORT
(B ] D.HOLD
CALL  WAIT IMPULSE DELAY
LDA SHIFT :PRESERVE SHIFT STATUS
STA PORT
XCHG
CALL  WAIT
DONE: POP H :RESTDRE REGISTERS
POP (1}
POP B
POP PSW
RET
DELAY FOR 2 MHZ CLOCK IS 35 USEC/UNIT OF D.E
WAIT: MOV AD :DELAY LOOP
ORA E
;74
XTHL
XTHL
NDP
DCx (1}
JMP WAIT
SHIFT: DB SeH ANITIALLY LOWERCASE
CONVERSION TABLE
TABLE: DB 00H.@FFH.BD5H,@FEH, 0F9H,8FSH.8FDH,95H
De OFOH.BF 1H,0FCH.OCEH,.8CH. BoH 806H.89H
oe 0B 1H,8A9H.086H SR EH,DBIH . BB3H PE4H BBBH
oe 8BAH,DBOH 0COH,B0H.807H BEH.57H.OCIH
oe OF 6H.BDCH, BEDH BECH,BEDH DESH ACEH.OCFH
oe OE 1H,204H 8C7H BE 4H,0E9H,0DFH BE6H 2DOH
De PCS5H.PC4HB00H. 80 1H 667 H.BEEH BC-EH.000H
De QEFH.OC 1H.OFTH.8@H.BF 4H 00H O8H oCoH
oe DOH,9CH,BARH, BACH 9ADH.8A5H 8EH BFH
u]:} 2ATH 94H BTH,BA4H QAT 9FH BAGH 99H
oe 85H,84H,9DH 91H.2ATH.BAEH . 9EH,98H
(o] BAFH.81H OB 7H,00H, B+, 00H 00+ ddH
PORT EQU 37EBH :OUTPUT PORT ADORESS
BSCODE EQU 81H :BACKSPACE CODE
HTCODE EQU 82H ;TaB CODE
CRCODE EOU BEH ‘CARRIAGE RETURN CQDE
SPCODE EQU 18H :SPACE CODE
HOLO  EQU B400H HOLDTIME = 33 MSEC
SHORT EQU PEOOH NORMAL DELAY = 53 MSEC
LONG EQU 6000H CR/TAB DELAY =~ @85 SEC
SHOLAY EQU BOOAH SHIFT DELAY = {18 MSEC
END
1242 DATA B.292.71,-127.5.2.33,8.96.254
125@ DATA 9,202.74,—127.6,8.254,13,202.74
1260 DATA —1275.16.214,32,202.71,~127.218.97
1278 DATA —127.96,220.93.113,—127.25,70.33
1260 DATA 112,—127.78.129.230.64.119,169.282.71
1298 DATA -127,126,58.232.55,17.0,13,205,182
1300 OATA —127,33.0.6.58.112.~127,176.50,232

131 OATA 55,17.0.4.205.182, - 127.58,112.—127
1320 DATA 50,232,55.235.205,182, - 127.225 209,193
1338 DATA 241.291,122,175.20¢.227.227.0.27.195
1340 OATA 122.-127.0

1358 REM TABLE DATA

136@ DATA 9.255.213.254.249.245.253.149

1372 DATA 240.241,252,198.148.128.214.737
1380 DATA 177.165.162.19¢,185.179,182.187
1390 DATA 186,176,205,141.215,734,151.201
1400 DATA 246.220.224.236.237.229 286.207
1418 DATA 225212.199.228.233.223.230.217
1420 DATA 197.196.221.209.231.238 222.208
1432 DATA 239.193.247.0.2440.0.192

1440 QATA 2.156.160.172. 173.165,142,143

145¢ DATA 181.148,135,164.169.159,166.153
146¢@ DATA 133,132, 157.145.167.173,158. 144
1470 DATA 175129183.0,00.0,8
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SHIFT bit from the last character that was transmitted. The
SHIFT bit will have been a *“‘one™ if the last character was
upper case and '‘zero™ if it was lower case. Before printing
the next character, the program checks to see if the “'case’
has changed. Since the shift mechanism stays locked, either
in upper or lower case, it is only necessary to send the shift
bit again when the case changes!

If a shift bit is required, it is sent first and held for a certain
time period, after which the rest of the character follows.
After the character has been sent, and the data held for an
appropriate length of time, a "‘zero™ is output to the port.
That completes the print cycle for each printable or control

TABLE 3

10 REM MODIFIES PRINT TABLE FOR BALL 185
110 INPUT ' TABLE ADDRESS IN DECIMAL".T
120 FOR X=T4+33TOT4+50

130 Y=PEEK(X]-84: REMOVE SHIFT BIT

148 POKE X.¥: REM NEW U.C, CODE

150 NEXT X

168 POKE T+ 14, 150: REM PERICO

170 POKE T+17,191: REM NUM. 1

160 POKE T+ 2B.237: REM « SYMBOL

150 POKE T+ 20 205: REM > SYMBOL

200 POKE T+60.208: AEM\ SYMBOL

210 POKE T+62 222: REM UP-ARRCW

TABLE 4
s J 4

S VA VE TN W JA

1 43'0 y .;-0 y, ‘ & ) Qp (é
/ c,(} S P 7 ¥ &y
¥ Gb', & &F / jlr'@‘-\
a2 ( Q 132 | 1%
33 [ 255 255 R | 157 221
MU 213 213 S l 145 209
a5 ’ 254 254 T 167 231
6 5 249 249 U 174 | 238
ar o 245 245 v 158 | 222
3g & 253 253 W 144 208
a9 | : 149 | 119 X 175 | 239
10 { 249 249 Y 129 | 193
4t ) 241 241 z 183 247
2 | - 252 252
43 | + 198 198 A\ 208 244
44 140 130 |
15 128 126 A 222 ]
46 i [ 15¢ 214 = 192 192
&7 | ! 137 137
48 ] 177 77 a 156 156
49 1 193 169 b 169 168
50 [ 2 182 182 ¢ 172 172
51 3 199 199 d l 173 173
52 4 185 185 191 e 165 165
53 [ 179 179 192 t 142 142
53 6 180 180 133 g 143 133
55 7 187 187 194 h 161 181
56 ‘ B 186 186 105 i 148 148
5 | 8 | 116 176 186 i 135 135
58 205 205 197 K 164 164
59 | | 141 141 188 1 169 169
() < 237 215 19 | m 159 | 159
61 | = 134 134 118 n 166 166
62 | > 206 151 111 o i 153 | 153
63 ? 201 201 12 p 133 | 133
64 @ 245 246 113 | q 132 132
65 A 158 220 114 r 157 | 157
66 B | 160 224 115 s 145 145
67 cC 172 236 16 1 167 167
69 (o] 173 237 117 u 174 | 174
69 E 165 229 1B v 158 158
7e | F 142 206 119 w 144 144
71 G 143 267 129 X 175 175
12 H 161 225 121 y 129 | 129
73 § 148 212 122 | =z 183 183
74 1 J 135 199 123
75 K 164 228 124 |
76 L 169 | 233 | 125 . [
77 | M \ 159 223 126 ] |
78 N 186 239 127 |
79 (o] 153 217 128 ! fall m
a9 P 133 | 197 |

character. The contents of the stack are now *"popped”” back
into the approprate registers and control returns to the
Operating system.

Whether you use the B0B0 assembly-language version or
the TRS-80 disk BASIC version, great care should be ex-
ercised in entering the programs; they modify the DOS, and
just one wrong byte can prevent the entire system from
working.

Changing typing elernents

It should be noted that the portion dealing with the transla-
tion table can be modified as needed. For some balls and/or
character sets many changes may have to be made. For
example. 1BM ball (IBM calls them "typing clements™) 185
is a desirable type for use with BASIC programs. Several
table changes are necessary to use that ball, It has upper-case
letters where the lower-case letters would normally be; the
codes for upper-case letters must be changed. in 1he table, 1o
be the same as those for lower case. The codes for the addi-
tional characters. for which that ball was recommended.
must be added to the tabic in the comrect places. To illustrate
how simple those changes are. see Table 3. a simple BASIC
program that will make the necessary changes in Table 2 in a
few seconds. The table is Changed in memory by that routine
and you can then save the Changed version, or simply run the
**¢hange’” program whenever using the second ball.

Once you have mastered the tilt/rotate patterns, and un-
derstand the method of assigning numbers to each ¢haracter,
you should have no particular problem in doing that for your
own system. The programs as presented are correct in most
details for balls used in normal typing.

The use of the lookup table is described for those who may
be unfamiliar with them. The **codes’ are the numeric value
that must be output for each character. In the ASCII table.
characters come in a certain order. The table in the program
is made up of the new values for the corresponding char-
acters, and the actual ASCH code is used to access the table
codes, The twenty-thind ASCII character, then. will direct
the program to the twenty-third code In 1he translation table,
That code may or may not be the same as the ASCII value,
but in any event it is the table code that is finally sent to the
printer. If you change to a ball with characters located dif-
ferently. you simply determine where in the table to make
the change. and ¢hange the code for those characters.

Table 4 illustrates the comespondence between the ASCII
table and the translated code. That code is only correct for
the assignments we made to the tilt/rotate and other lines, as
shown at the beginning of the assembly-language program.
You can make up your own code if the data lines are assigned
differently. or if you use a ball that does not have characters
positioned as did ours, which were an I1BM 134 and 185.

One more peculiarity of that software needs pointing out
for thse who use other machines and are not familiar with
the TRS-80 (for which the sample programs were written). In
those listings. the character to be output is handled by an STA
mnstruction rather than an QuT instruction. That was done be-
cause the TRS-30 printer port is not a port in the truc sensc,
but, rather. is treated as a memory location. into which suc-
cessive characters are written. That part of the program can
easily be changed for computers using more conventional
[/O standards.

Our converted Selectrics have been satisfying in many
ways. The low price of the finished product was more than
welcome, and anyone who loves to tinker with hardware
cannot help buy enjoy such an activity, As stated earlier.
those machines are not fast, and 100 to 150 words per minute
(comparable to a Telerype) is inadequate for many of the pur-
poses a computer might be used for. Nevertheless. these
converied terminals are a good alternative for anyone trying
to save money on hardware, particularly if word processing
is to be the major consideration. R-E
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ROBERT B. GROVE

[N OUR JUNE. 1990 [SSUE WE EXPLORED
the fascination of menitoring ‘“‘spy’’
numbers stations. At this writing, the
riddle as to the onsln of those myste-
rious transmissions is still unresolved.

But the numbers stations are not the
only unlicensed signals on the airwaves.
Pirate and clandestine broadcasters
populate the radic spectrum from
medium-frequency wavelengths (200-
1600 kHz) through shortwave. Even
listeners to the FM and TV bands en-
counter those phantom Ssignals occa-
sionally.

Who are the perpetrators. and what
are their motivations? To answer those
questions, we must first separate the
pirates and clandestines into their own
Calegories.

The pirates

Operating a radio transmitter without
a license is hardly new in the United
States. Many CB’ers have been doing it

Aithough their schedules are
subject to change without notice,
when you can find them these
stations offer an interesting alterna-
tive to standard broadcast fare.

for years! So have hams who would
rather not spend the time and cnergy
needed to take the amateur radio ex-
amination or learn the required Morse
code.

Pirate broadcasting began early this
century when radio regulations were
very loosely structured and enforce-
ment was virtually non-existent. Per-
haps the best documented pirate station
was that of David Thomas, owner of
unlicensed station WUMS (**Was Un-
licensed Marine Station’’).

Originally built to operate on 1235
kHz, WUMS homemade transmitter
was switched to 2004 and 1560 kHz in
1938. Messages were sent to Ohio River
vessels i the ferry service, and the sta-
tion broadcast entertainment as well.

In 1939 WUMS was hauled into
Federal Court on charges of operating
an amateur radio station without a
license. Since WUMS was obviously
not in the amateur service—not op-

WwWww americanradiohistorv comm

Pirate Broadceast
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crating in the amateur-frequency
bands—the charges were dropped.

In 1948, following a series of trans-
missions monitored by stations as far
away as China, WUMS was cited again
by the FCC, After the Commission re-
portedly spent some $10.000 for prose-
cution. the case was once again thrown
out of court.

After more than 50 years of virtually
continuous oOperation, WUMS has
finally gone off the air for good after
establishing a world’s record for per-
petual piracy! Its transmitter has
been accepted by the Smithsonian In-
stitution, joining the company of names
like Edison and Marconi. to be ¢n-
shrined with other artifacts of our
mation’s memorabilia.

Needless to say, unlicensed pirate sta-
tions drive the FCC bonkers. Schedules
are erratic, locations are rarely given,
and transmission times are often short.

The United States is not as saturated
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wilh those stations as is Great Britain,
unofficially the home of pirate broad-
casting. Long wave, medium wave,
shortwave, FM, and even TV pirates
flood the airwaves over the Isles. A
large number of them are in Ireland.
such as Radio Dublin, Weekend Muzick
Radio, Radio Nautilus International,
European Music Radio, Radio Zenith,
Radic Condor Intermational. and many
more.

Holland is the home of Radio Dolfijn
International, and AIR is in Glasgow,
Seotland. For additional entertaiment
there is the Voice of the Pyramids,
Yoice of Venus, Radio Confusion—the
list is endless.

But the United States is certainly not
devoid of illicil broadcast activity. One

of 1he most famous in recent history is
the Voice of the Voyager, a pirate
broadcaster in Minneapolis who con-
stantly gave a Houston, TX mailing
address over the air. To compound the
obfuscation., returm mail was sent to
listeners from Ann Arbor. ML That
one gave the FCC fits, and took the
cooperative efforts of all 13 FCC field
stations to locate it finally, and shut
it down!

Even as early as 1933, stations at-
tempted (o avoid prosecution by trans-
mitting from intemational walers.
RXKR operated aboard the motor
vessel City of Panama off the coast
of southern California. Basking in the
balmy breezes of the Pacific. RXKR
conducted its programming right in the

UNDERGROUND STATIONS

middle of the standard broadcast band.

Fairlawn, NJ, was the home of
pirate station WBBH. Operating on
an arbitranily-chosen frequency of 4970
kHz, operator ""Mr. Fisk" claimed to
be using a Gates BFE-50 C commercial
broadcast transmitter. When finally
caught by the FCC in 1966, ostensibly
broadcasting from the fictitious *'Court-
land School of Music', Fisk was found
to be using a converted 50-watt amateur
transmitter,

Fisk's programming was unusually
professional, quite possibly belter than
any others that Fairlawn residents had
0 choose from in the normal course of
their daily legitimate listening!

Another recent casualty of relentless
pursuit by FCC officials was WDAB of

IDENTIFICATION AND SCHEDULE
(Time: Unjversal Coordinated)

Radle Nautilus International 0300
Voice of Venus 0330

WARG/WONS 0400-0500 "“Your Free East Broad-
castoer.” Also 6980, 6988 kHz

Voica of Alpha 66; 0115-0149 (Mlami)

Radic Abdala {Mlami) 0100-0200

Radio Libertad Cubana/Radio Rebelde (Miami);
“Commandante David.” 0100-0330

Radlo Zodiac: European Music Radio Sun. 0630-

Weekend Muzick Radio
Radio Impact 0600-0800. Also 7325 kHz.

Moonshine Radio: “Alderagn Broadcasting Com-
pany.” §455-0537. Sister station: Green River Radio

Radio Confusion 0003

The Voice of Ihe Cuban Patriotic Junta. 0200

The Voice of Revolutionary Vinco

The Voice of the Burmese People. 1130

Radio Noticias del Continente (TIRL); {Costa Rica)
Voice of the Communist Party ol Turkey. 0555-0629

Volce of the Egyptian People; 1900-2000 {Antl-

La Voz de la Resistencia Chilena; 0100-0137. Also

FREG. IDENTIFICATION AND SCHEDULE FREQ.
(kHz) (Time: Universal Coordinated) {kHZ)
1128 Mersey Alternative Radio 6420 KVHF Sun. 0945
1187 Alternative Radlo 2200-0200 Sat. eve./Sun. 6955
1271 Radio Clty 1100-1500 Sat./Sun. 6960
1320 Radio Jackie 0800-170G Sat./Sun. {going to court; 6965
longest record for operating on land in Britain)
1463 Radic Condor Internationat 0900-140C0 Sun. Also 7050 XR705 0600,
5243, 11463 kHz; Ireland.
7053
1620 PRN; New England
! 7082
2450 Radio Watergate International/RWI| Abscam. East
coast. 0500 weekends; 35 watts. Operator “Jack
Cass. Mr. Personallty.” Alsc on 2340, 2630 kHz. 7090
2390 Radio Nautitus International 0400 winter months;
“Danny King' 35 watts. 7325
0845
3240 Voice of the Pyramids: not yet active, Also 4670,
5825, 6240, 6250, 7470, 9330, 11850, 15020, 15030, 7340
11615 kHz.
7342
3405 WHY Radio 0700. 90 watts.
7350
3885 WBLO 2330 and 1500. Also 4020-kHz Sun.
4004 Radio Indrana 0400-0530. Also 6990, 7315, 7360 kHz. 7365
21600 kHz at 2200. “Volce of Indrana”: Johnson
Valiant Il transmitter, 200 watts into 60 foot longwire. 7400
5930 Radio Dublin {£/0 Disk-It. Finglas Village. Dubtin 11, 7420
Ireland.) Also 6210, 6250, 6275, 6310, 6350 kHz.
7570
6204 Radio Ins; Holland.
b 9615
6235 ABC International; Radio Zenith; European Music
Radio; Radwo Zodlac 49. Sundays. 9565
6260 Radio Cill Dara International (lreland): Sun. 1000- 9730
1300. Radio Cavendish {Scotland); Sun. 0BOO {also Bagin; anti-Sadat)
7320 KH2).
11615
6265 Radio Krypton: Sun. 1200-1300. 7246, 7195 kHz
6279 Syncom International; Sat./Sun. 0100-0800; Sun. 15045

0800-110C. Also 6248, 7430 kHz. 21522 kHz; Fri./
Sat. 2300-0100.

Radio Free Grenada; ostensibly broadcasts coded
messages as obltuaries weekends at 2230
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Daytona Beach, FL. Run by two local
disc jockeys, the Commission threat-
ened them with heavy fines if they
resumed operation. Capitulating against
those odds. they now operate 2 legal
FM cable service and stay out of
trouble!

Why plrate?

Just what is it that motivates some-
one to start a pirate broadcasting opera-
tion? Frustration with the cumbersome
licensing procedurc? Indignation against
authority? A keen sense of the thrill of
the chase? Perhaps all of those and
more. Let’s ask Mr. ""Guy Wire'’, op-
crator of Radio Liberation in the quaint
Plaquemines parish town of “"Putnid,””
LA.

Q. Why did vou decide to put a pirate
siation on the air?

A. Why not? It seemed like it would
be fun ... it was my way of thumbing
my nose at FCC censorship.

Q. Whar kind of programming did
you do?

A. We had a staff of about 20; we got
our idea of taping on cassette from
Radio Havana. We were probably heard
in all the states cast of the Mississippi.
Programs included ''The Pol Pot Exile
Show,” rebroadcasts of The Voice of
Free Grenada. some Spanish-language
programming, and even an entire eve-
ning of barking dogs!

Needless to say. the FCC had fun
with that one. When they finally located
the neighbarhood, the FCC enginecers
had considerable trouble finding " Guy
Wire'® who had spotted the suspicious
vehicle and buried his transmitter!

Eventually. at the urging of his
parents, the culprit exhumed the corpse
of the illegitimate transmitter and put
on one last demonstration for the FCC
officials.

Threatened with a $10.000 fine,
“*Guy Wire’ promised never to repeat
his escapade.

In the United States, a spokesman
for pirate stations is Al Muick. An in-
formative copy of his “‘Free Radio
Campaign™ newsletter is available
postpaid for $1 by writing: Free Radio
Campaign, RD#2, Box 542, Wescos-
ville. PA 18106,

Not all Is In fun

As amused as we may become with
the antics of some pirates, many trans-
missions have a definite purpose. During
World War 11, a British pirate attempted
to damage Nazi morale by broadcasting
stories that Field Marshal Rommel was
a homosexual!

And that takes us to the second
group of unlicensed broadcasters.

The clandestines

Some stations prefer to maintain
their anonymity because of the nature
of their broadcasting contents. Often

A CONVERTED CB TRANSCEIVER and two
portable phonographs are the msinstays ol
W.JAM. "The Free Radky Service of Connecticut.”

politically-motivated. their transmis-
sions are intended to persuade listeners
to take drastic action against the ruling
authonty.

One of those. Radio Noticias del
Continente {TIRL) is in Costa Rica and
probably Cuban supported. It is sus-
pected that the statfon was formerly
called Radio Sandino, an anti-Somoza
operation.

Also Communist-inspired. Radio
Magallanes espouses its anti-Chilean
messages, and the Yoice of the Com-
munist Party of Turkey lets its will be
known.

The revolutionaries

Few American pirates or clandestines
are Anti-American. Most are merely
critical of certain government policies.
often using the airwaves to voice their
disenchantment.

But there are a few prominent anti-
Castro broadcasters. sending their
counter-revolutionary messages from,
not surprisingly, south Florida.

Judging from the length of time those
stations have been active, coupled with
their blatant admission of location
{mostly Miami or Key West}, it would
appear that the Federal Communica-
tions Commission is not particularly
concerned with their presence. That
may be in part due to the recent ap-
pearance of a powerful Radic Moscow
relay station. beamed toward the United
States from Cuba. on 500 kHz.

All of the anti-Castro Miami stations
operate at the low end of the amateur
40-meter band, causing c<onsiderable
grief for legilimate users. The Yoice of
Alpha 66 can be heard on 7053, usually
between 0115 and 0150 hours daily.
Radio Libertad Cubana (Radio Rebelde)
is nearby on 7090 kHz, featuring the
unique programming of Comandante
David, usually between G100 and 0330.
Radio Abdala is just a fraction of a dial
turn away at 7082 kHz, operating from
0100-0200.

WwWww americanradiohisetory comm

Recently, nationwide publicity was
given toa ‘raid”’ on one of the stations,
the identity of which was not disclosed
by FCC officials. A day or wwo later,
another group, the Bay of Pigs Veterans
Association's Radio Giron issued a
news release <claiming to be the opera-
tion that was shut down. Since no one
had ever heard of Radio Giron, con-
siderable question was raised as to the
validicy of the claim.

Was the Radio Giron statement issued
to satisfy public demand to know which
operation had been shut down? Was
the FCC news release an unfortunate
snafu which should have never been
issued? Was the entire incident con-
trived, ostensibly to satisfy the many
hams who had reported the illegal inter-
ference in their coveted 40-meter band?

At this wrting. the south Flonida
clandestines are still alive and well.
broadcasting their anti-Castro  mes-
sages with apparent impunity.

Operating frequenciesa and schedules

Here we present an extensive list of
the more frequently reported pirate and
clandestine broadcasters. Because of the
tenuous nature of their operation. fre-
quencies and schedules change fre-
quently. We cannot be held responsible
for the accuracy of this list, but the
basic ranges of times and frequencies
are typical. Most ot the broadcasters
are in the British Isles, and many are
reported by American and European
listeners.

It would seem that the best time to
look for the pirates is from (900-1400
hours, and the best frequency ranges
are 6235-6280 and 7325-7370 kHz. They
are invariably low power, so some per-
sistence and patience will be necessary.

Is pirate radio a wave of the future?
Yes! says Al Muick of Free Radio Cam-
paign. Especially in England where at
least three new stations are expected to
be operational shortly.

Radio Europe (Radio del Mare) will
be afloat in the English Channel serving
the Dutch and Belgian listeners of
Radic Mi Amigo. According to Muick,
the operator of this endeavor is “‘Ferry
Eden.””

Another operation will be conducted
in the shortwave bands by ex-ABC
England personnel. All three opera-
tions are expected to utilize medium-
wave and VHF as well.

Pirate/clandestine radio is alive and
well. Next time you casually tune across
your shortwave dial and happen to dis-
cover a weak signal arguing with the
establishment, the chances are good
that you are listening 10 a fresh breath
of individuality adrift in a sea of drivel.
Let us know what you hear! R-E

The auther would Yike to thank fohn Santosuosso
and Al Muick for their contnbutions in prepanng
this anticle.
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NEW DOLBY
NOISE REDUCTION
SYSTEM

Dolby B is certainly the best known noise reduction system on the market,
but it isn’t the only one. New Dolby C is Dolby Laboratories’ answer to

LEONARD FELDMAN
CONTRIBUTING HI-FI EDITOR

AFTER MORE THAN TEN YEARS OF BEING
the acknowledged leader in the field of
nowse-reduction systems for use in con-
sumer-lype casselte tape recorders.
Dolby Laboratories. under the direc-
tion of Dr. Ray Dolby. has announced
a new noise-reduction technique. to be
known as Dobly C. (Dolby A is the pro-
fessional poise-reduction system used
by many recording studios. and Dolby
B the well known consumer-product
sysiem.)

Before the development of Dolby-B
noise-reduction and its commercial
acceptance in the early 1970°s, about
the besi signal-to-noise ratio that you
could expect from even the best cas-
setie tape decks was perhaps 40 or 45
dB. Adding a full 10 dB of noise-reduc-
tion or hiss reduction above 5 kHz was
considered to be (and still is) one of the
most impertant contributions to the
high-fidelity field by any single inventor.

Virtually every important manufac-
turer of high-fidelity component stereo
cassette decks signed license agree-
ments with Dolby Laboratories and in-
corporated Dolby-B  noise-reduction
circuitry in its products. Today, it
would be difficult, if not impossible,
for a manufacturer to sell a stereo
cassette deck priced above $150.00 if
it did not incorporate Dolby B or an
equivalent system.

But Dotby B, while certainly the best
known electronic noise-reduction Sys-
tem in use today. is not the only one.

the competition.

Since its introduction we have seen a
varicty of noise-reduction systems
developed. Many of them offer greater
decreases in audible tape noise reduc-
tion than Dolby B. Among those are the
well known linear companding (Com-
pression-expansion} system developed
by dbx, Inc. In addition 10 increasing
the available dynamic range on cas-
settes by applying 2 dB:1 dB compres-
sion duning recording and the reciprocal,
1 dB:2 dB expansion during playback.
the dbx system delivers more than 30
dB of noise reduction in the process.

Nakamichi. the well known maker of
high-quality cassette decks. i co-
operation with Telefunken of West
Germany has come up with a two-band
noise-reduction svstem that it calls
High-Cort {1 It is a variation of Tele-
funken's professional poise-reduction
system and. though frequency-selec-
tive, it provides approXimately 20 dB
of noise reduction at mid- and high
frequencies.

Meanwhile. in Japan. Sanyo and
Toshiba have developed their own
noise-reduction systems; Super-D and
ADRES respectively. Each one offers
considerably more noise-reduction
capability than Dolby B. Here. in the
U.S.. CBS Records has hinted that it
has developed a noise-reduction
systern that not only provides more
nois¢ reduction than Dolby. but pro-
duces recordings that sound good even
when played without any special cir-
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cuitry ar decoding device.

Other noise-reduction systems that-
are directly competitive with Dolby 8
include ANRS, developed by JVC and,
more recently. Super ANRS. In ad-
dition to providing nois¢ reduction.
those systems also deal with the prob-
lem of high-frequency tape saturation.,

Many audiophiles were beginning to
wonder whether Dolby would come up
with a new noise-reduction system 1o
compete with all of the newer systems
that have been gaining increased ac-
ceptance and popularity. Instead.
about (wo years ago Dolby Labora-
tories came up with a headroom-eXten-
sion system that they called Dolbv HX.
That circuit varied instantaneous re-
cording bias and equalization (o pro-
vide better headroom when recording
high-level, high-frequency signals.
When such signals occur in the program
material. the bias is automatically
lowered. When mid- or low-frequency
signals predominate, the bias is in-
creased to provide the best recording
conditions for those frequencies. And
because dynamic alteration of record-
bias levels changes the overall flatness
of frequency response, recording
cqualization is dynamically varied as
well.

Very few companies use Dolby X
in their cassette decks. Some have
expressed fears that the instantaneous
lowering of bias during moments when
high-frequency. high-level. passages
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THE NEW NAKAMICH! 700ZXL computing cassefte deck and lis accessory NR-100 Dolby € noise

reduction proceasor.

are recorded would have an adverse
effect upon the distortion of low and
mid-frequency signal content being
recorded at the same instant. Ac-
cordingly. many companics have not
used Dolby HX despite the fact that all
Dolby licensees were offered the new
innovation without having to pay ad-
ditional royalty fees.

Now. Dolby has come up with a new
noise-reduction system. [t was demon-
struted at the Winter Consumer Elec-
tronics Show in Las Vegas. Rumors
concerning that new system were
widely circulated long before Dolby
disclosed its details. Back in October
1980, while attending the Tokyo Audio
Fair. | learned that the rumors were
true and that the new noise-reduction
system would be called Dolby C. Many
Japanese licensees of Dolby are al-
ready working on casseite decks that
contain the new nolse-reduction cir-
cuitry and will introduce those models
by mid-1981.

How Dolby C works

In many respects. Dolby C-type
noise reduction works like Dolbv A and
Dolby B. Like those earlier systems. C-
type noise-reduction is a dual-path
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FIG. 1—THE BAND of frequencies over which

noise reduction lakes place is extended two

octaves lower in Doiby C as compared with

Doilby B.

4
1020

system that reduces noise using a low-
level side-chain {a level-sensing mech-
anism in the Dolby system). In addi-
tion. the sliding-band technology of the
B-type noise-reduction system is used
in the new system, although the band
of frequencies over which noise reduc-
tion takes place has been extended two
octaves downward. as illustrated in the
comparison graphs of Fig. |. Dolby C-
type noise reduction required other
new developments to achieve its 20 dB
of noise reduction while. like Dolby A
and Dolby B, still retaining freedom
from side effects like ““breathing™ and
' pumping.’’ '

WWwWw americanradiohistorv comm

According to Dolby Laboratories,
the Dolby C noise-reduction system
solves the problem of achieving high
levels of compression (during record-
ing) and expansion (during playback).
without introducing undesirable side
effects. by using two processing stages
in series. Each stage supplics 10 dB of
compression during recording and the
same amount of ¢xpansion during play-
back decoding. Furthermore. each
circuit operates at its own independent
level.

One stage, identified as the high-
level stage in Fig. 2. is sensitive o
signals at about the same levels as in
Dolby-B noise reduction. while the
second stage. a lower-level stage,
operales on signals of lower amplitude.
Since the two stages are in series. their
net effect is to multiply the signals,
which is the same as adding or sub-
tracting decibels. In that way. a total of
20 dB of compression and expansion is
obtained. and that is the equivalent of
20 dB of noise reduction.

Because of the independent-stage
arrangement. the program signal is
never subjected to the problems as-
sociated with a single 20.dB com-
pression or expansion stage. The in-
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FIG. 2—BLOCK DIAGRAM of the Doity C sncoder [#) and decoder (b) circuits. Side chalns are Dotby's

level-sensing mechanism.

dependent and cumulative action of the
two compression/eXpansion stages can
best be understood by referring to Fig.
3. Dolby maintains that the two-level.
two-stage. configuration  provides
more accurate contrel of the program
signal than is possible with a single
compandcr circuit.

To execute the two-level. Two-stape
configuration for Dolbv-C noise reduc-
tion. two conventional 1C's are used.
according to Dolby Labs. That means
that a Daelbv-C noise-reduction system
can initially be built using readily avail-
able parts. In the future it ts eXpected
that integrated-Circuit manufacturers
will produce a single, dedicated. Dalby-
C integrated circuit 0 make it easy to
add that system 1o new products. One
of the two stages of Dofby C can easily
be configured 10 provide the well.
known Daelbv-B noise-reduction char-
acteristic at the push of a front-panel
switch. for example. so that cassette
decks incorporating C-type noise
reduction <an also deliver Dolby-8
noise reduction for compatibility with
existing Dolby B-type recordings as
well as the new Dofby-C recordings.

Overall compatibllity

An important consideration in the
development of Dolby € was the com-
patibility of recordings made with the
new system. fust as Dolby 8 had to be
compatible with recordings that had no
neise-reduction encoding in'‘them {con-
sumer noise reduction did not exist. for
all practical purposes. at the time that
Dolby-8 was first introduced). Dotby-C
noise reduction has been designed on
the premise that Dolby B is now in uni-
veral use. As a result. recordings made

#ax COMPRAESSION

RATIC
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FIG. 3—THME EFFECT of the two compreasion/
Sxpandion stages On & program Nignal. The two
stagen work logether 1o achleve the full 20 4B of
processing required.

with Dolby-C noise reduction will be
listenable on high-fidelity casseue
machines equipped with Betype noise
reduction.

Of course. reproduction will not be
perfect under those conditions. just as
the reproduction of Dofbyv-8 recordings
on machines not equipped with any
Dolby circuitry is not perfect. They are
listenable. however. especially if the
amplifier’s treble control is adjusted 10
compensate for the Dolby clfect.
Dolby maintains that Doiby-C re-
cordings would even be 1olerable when
played back on lower-fidelity portable
cassetle units not equipped with any
type of noise-reduction Circuitry. Ac-
cordinglv. Dolby Laboratories will
develop professional-grade C-type
noise-reduction enceders for use in
cassette duplication.

Other teatures of Dolby C

Besides the wo stages of compand-
ing. Duofby-C noise reduction incor-

WwWwWw americanradiohistorv comm

LINEAR COMPRESSION/E XPANSION tn ussd 1o
reduce nolse In the mode! IBX fram dbx, Incor-
Porated.

porates several other Circuit innova-
tions, Two of those circuil innovations.
designated in Fig 2 as the anti-satura-
tion and spectrabskewing networks. in-
troduce precisely calculated frequency-
response modifications during record.
ing and compensate for them during
playback.

Those response modifications are
introduced as a further safeguard
against audible side effects. Specific
benefits of those additional circuits
include the reduction of encode-decode
errors and a reduction of upper-middle
and high-frequency tape saturation and
anendant side effects. such as high-
frequency losses and intermodulation
distortion.

While the new system uses readily
available components including Dolby-
[C processors. the complexity of the C-
type noise-reduction system is said lo
be between two and three times that of
a conventional B-type cirguit. Further-
more. according o Dolby. to take full
advantage of the noise-reduction
capabilities of the Dolby-C system, the
recorder using it must have a very high
level of mechanical and electrical per-
formance and sophistication. including
low-noise circuitry surrounding the
noise-reduction processor itself. Be-
cause of those cost and quality con-
siderations. it is likely that the new
system will appear first as a supplement
to standard Doiby B in high-perfor-
manc<e. higher-priced casseiie decks.
In the future. the use of Dofby-C cir-
cuitry may be simplified somewhat by
the development of specific-purpose
Dolby-C 1C’s. When that happens. we
may see some lower- or mid-priced cas-
sette decks incorporating the new noise-
reduction system.

As was the case with Dolby HX.
Dolby Labs will provide C-type noise
reduction to its licensees under their
existing Dolby license agreements
without imposing an additional royally
for using the new system.

It is evident that Dolby. the first de-
veloper of noise-reduction systems for
consumer tape recorders. is not about
1o resign from its position of supremacy
in the highly competitive noise-reduc-
tion field just because others have
come up with noise-reduction schemes
that are claimed to be superior (o the
one originally developed by Dolby!R-E
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Save on

Scanners!
NEW Rebates!

Communications Elactronics, the
world's largest distributor of redlo scan-
ners. celebrates Father's Day 8arly with
big savings on Bearcal scanners. Electra
Company. the manufacturers of Bearcat
scanners Is offering consumer rebates
on their great line of scanners. when pur-
chased between April1 and May 15, 1981.

With a scannar, you can monhor the excit-
Ing two-way radio conversations of police
andfire deparimants, inlelligence agencies
mobile lelephones. energy/oil exploralion
craws. and more. Some scanners can even
monltor aircraft transmissions! You can ac-
tually hear the news before It's news If you
do not own a scanner yourséll, now's the
time to buyyour scannar from Communica-
tions Electronlcs. Choose the scanner
that's right for you, then call our {oi/-free
number to place your order with your Vlsa or
Master Charge.

We give you excellent service because CE
distributes more scanners woridwide than
anyone else. Our warehouse facilities are
equipped 1o process |housands of scanner
ordaers every weelk. We also éxport scannérs
to over 300 countries and milkary instal
lations. Almost all items are in stock tor
quick shipment, so i you're 8 person who
prefers fact to fantasy and who needs to
know what's réally happening around yow,
order your scanner today from CE!

NEW! Bearcat$350

The Uitimata Syntheaizad Scanner!
Allow 120-240 days lor delivery atter receipt of
order due 1o the high demand lor this product
List price $599.895/CE price $418.00
4-Band, 50 Channal ® Alpha-Nurmeric ® No-
crysial scannar ® AM Aircralt and Public
Service bands. % Priority Channel ® AC/DC
Bands. 30-50. 118-136 AM, T44-174, 421-512 MHz
The new Searcal 350 introduces an Incredible
bréakthrough in synthesized scanning: Alpha-
Numeric Display. Push a button—and the Vacuum
Fiucrascent Display swilches rom "numenc” 1o
word descriptions of what's being monitored 50
channals In & banks. Plus, Auto & Manual Search.
Search Dirsction, Limit 8 Count Direct Channel
Access. Selective Scan Delay. Dual Scan Speeds,
Automatic Lockout. Autamatic Squelch. Non-Volatile
Mamory. Reserve your Bearcat 350 today!

Bearcat® 300

List price 5548 95/CE price $340.00/52%.00 rebate
Your final cost s & low $324.00

4-Band, 50 Channai ® 8ervice Search ® No-
cryetal acannar 8 AM Aircreti and Public
Barvice bands. ® Priority Channai ® AC/DC
Bande: 32-50. 118138 AM, 144-174,421-512 MHZ
Tha Bearcat 300 i 1he mosl advanced automalic
scanning radio thal has ever been offered to the
public. The Bearcat 300 uses » bright green tiuo-
rescent digital display, s0 it's ileal for mobite
spplications. The Bearscal 300 now hasthese added
teatures; Service Search, Display Intensity Control,
Hold Search and Resume Seafch kays, Separate
Band keys to parmlt lock-In/lock-out of any band for
more athcient s&rvice search,

NEW! Bearcat® 350

FREE Bearcat® Rebate Offer
Gl & ©0upon QOO ot & $25 rebate when you purchate g
Bearcal 300. 250, 220 or 210%XL: $20 rebate on model 160;
$10 rebate on modal Four-Six Thin Scan and $5 rebate on
the Bearcar 5. To gel your cebate, mas! this coupon with your
ongirsl dated saies rec ol and ine Bearcar modsi number
trom the cardon o Flacine You'll recery @ your rabale i four
12 sin weehs Oifer valid only on purchases mads betwen
April 1, 19481 and May 35, 1981, Al requests must be
poatmarced by May 30, 1941, Limit of one rehale per
hougghoul Coupon mus poeompany all rebale FoGuUMIL
and may not be reproducad Otier good only In 1the WS A
Voud whare Taand OF Prohibe ad by law. R 8. COMBanal,
clubs and ompanzations-both prold and non-DEoif-are not
albie for rebales Employess of Elecira Company. fnei
advertising agenciey. digirbudorns and retsilers of Bearcet
Scannach Arg aisc nol elGibia fof rebatel Flease be Sure to
aend In the correct Amcuni far your scanner Pay 1he Liatad
CE price in thig ad Do not deduct the rebaleamount since
youf rebale will be seni directly to you from Electrs. Orders
roc vl wilh snsutficiant payments will nol be processed
ond witl b9 returnad,

Bearcat® 250

Ligt price $420 95/CE prica $279.00/825.00 rehata
Your finsi codl is o low 5234 00

30 Channale ®* Cryelalises * Ssarchas
Siores * Racaiie * Digital clock » AC/DC
Priority Channe! ® 3-Band ® Count Faalura.
Frequency sagge 32-50, 146-174, 420512 MHL
Tha ABearcal 250 periorms any scanning funclion you
could possibly wenl. With push button ease you can
progrem yp 10 50 channais for automatic monitonng.
Pust snother bulten snd sasrch [Of new frequencies
Thare #fe N0 Crystals 1o Limil what you want 1o hear. A
spaciel search festure of Ihe Searcar 250 actually
sotes 84 irequencies sndrecalls them. one & a time, 81
YOUr convenience

Bearcat® 220

List price $449.95/CE prica $259.00/82%.00 rebata
Your finet coa! Is » low $284 .00

Alrcralt snd public service monitar, Fréquancy
range 32-50. 118-138 AM. 144-174. 420-512 MHZ
The Bearcat 220 I one scanner which G&n manitor
all publk sarvice bands Plus the exciting AMaircratt
band channels. UpP to twenly freque ncias may be
scannod st the same time.

Mol Only does this new scannes feature normal
search operalion, whers lrequency [imits are a8t
and the scannes séarches Delween your pro-
grammed pa;amelers, il also $#arches marine Of
aircraft requancics by Dresung a single button,

Bearcat® 210XL

List price $349.95/CE price $229.00/825.00 1ebaie
Your final cost & tow $2304.00

18 Chennals ® J Bands ® Crysiailess 8 AC/DC
Frequency range. J2-50, 144-174. 421-513 MHE

The Beascal 2 QXL 3canning rdis I8 the second gener-
stion scanner that repiaces the DOPular Beascal 210
and 211. 11 has almost twice the scanming capacity of
the Besrcal 210 with 18 channals Dius dusl scanning
apaeds and a bright green fluorescent dteplay. Ao
matic search finds naw Ir9QUANCIes Fealures scan
dalay, Bingl® anienna, palented track turing and more!

NEW! Bearcat® 160

List price $29% 95/CE price $189.00/920.00 rebats
Your linsl cost ie & low $149.00

1& Channels ® 3 Bendas 8 AC only ® Priority
Ouel Scen Speeda ¢ Ditect Channe! Access
Frequency nmo'az-ﬂ F44-174, 440-512 MNL
Would you ..In# Baercar 180 14 the leas
axpeniive Besrcal Crysialiess sCannel.

This $Cannar DFesinls 3 AW dimension
scanning form and lunction. Look al the smoath
hoytoard Ma buttons 10 Dungh. Ho :glwru to turn
Insiead, Bngertp pads PFovide contral of an sCANMNG
operations, including On/OM, Volume and Squeich. OF
Coursa the dearcal 150 IncOfporlies other advanced
Bearcatfealures such as Priority, Direct Channel Access.
Ousl Scan Speeds, Automatic Chennel Lackout, Scan
Detay and Auniliary. All this periormance in sieak
contemporary styfing And at & price 5o low, K sstounds
even us!

Bearcat® 5

List prca 5134.95/CE price $54.00/35.00 rebate
Your linsl cosl la & low 389,

8 Crysial Chennefs ¢ 3 Bande & AC only
Frequency range 35-50. r48- 174 450-508 MHL

The Bearcars b s valuepached crystal scanner boilt o
the 5canning professions] — st e Price 1he Arat-time
byer can allord Indevdual ipckout awitches.

. ™
Bearcat® Four-Six ThinScan
List price $189.95/CE price $124.00/810.00 rebats
Yaus final cost la & low $114,00
Fraquency range: 3317, 152-164, 450-508 MNZ
The incredible, Bearcal Four S Thin Scan™ b like
having &n Infcrmalion cenlar in Yourl pOCkel This three
band, 6 channel crysialconirolled scanner has paiented
Track Tuning on UHF. Scan Delay e nd Channel Lockout.
Measured 2% x 6% x 17 Includes rublrer ducky antenna
Order crysas for mach Cranndl ktade in Japan

TEST ANY SCANNER
Test any SCAAY Purchased from Communicstlons
Elactronice™ for T days petcre you decide 1o heep i i1 for
Ny reBacn You N A compPletely satiediad, retum B in
origlna) condon with ell parte M 31 dgya, lof 8 prompt
relund (was shpoing/ handhng charges and rebate credits).

CIRCLE 44 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm

Fanon Siimline 6-HLU

Liat Price $169.95/CE Price $109.00

Low coxi O-chxnnel, J-band scanner!

Tha Fancn Simine B-HLLU gves you 8iX channels of crysisl
on trolled s Unigue A i Poak Tuning Circuit
adiusts [ha recervar tronl end fOf masimum Sensiltvity
acroas the entwe UHF band Indiwtdual channel lockoul
wamiches F range 30-50. 148-178 and 480-8512
MH: Size 2% g% 2 17 Includes rybber ducky anisnna
Ordler Crysial tordicales ior each channed, Made In Japan

Fanon Slimline 6-HL
Lt price $148.95/CE Price $90.00
B-Channe! per ot £+oh
FraQuency cand®. 30-50, 748-176 MHE
It you don’t need the UHF band, gt Ing madel and save
maney. Same high Derigrmancs and leslures as the model
HLU wilhoul the UHF band. Order crymial caridicaias for
sach channel Mede N Japan.

FANON SCANNER ACCESSORIES

SCMA -8 Mabile Adapiéf/Banary Charge; $49.00
CHB-6 AC Adapier/Batiefny Charger 515.00
CAT-8 Carmnng case 1pe Fanon w/Balt Chp .. 51500
AUC-3 Auto bghler agapter Betiery Chamer. $16.00

OTHER SCANNERS A ‘CCESSORIESI
Regency’s B400 Scannsr 2!

Regancy" M100 Scenner. +..319%00
| " R1CA0 S : -$189.00
BP30 AC Aderter. ... $9.00
SP51 Battary Chatger. ... 5900
SP38 Carmying Case lof Baarcal 4-86 ThinScan™ ... 512.00
FB-E Frequency Direc1ofy tor Eantern USA ...... 512,00
FB-W Frequoncy Dirmctory for Wastern ULSA ...,.$1200
FFD Federal Frequency Directory for USA .. $12.00

MK IS0 Modile mouniing kit for Bearcar 350 ... ... $1200
B4 1,2 ¥ AAA NECad's lor ThinScen™ snd Fanon ... $9.00
A-135cc Crysial certificate, ... %300
Acd $3.00 for all cerad 8 rhe SEME Hme.

INCREASED pERFORMANCE ANTENNAS
I you want the ulmost in pedormanca from your
scanner. flin #53antial Inat YOu use 8n extarnal anienna
We have sia base and mobsie sniennas spaciically
desned lor teceiving nll bands Order 8ABO g o
magnet mount mobile enienne Order s AS1 i8e gutter
cliP mobe sntevine. Order aAB2 is o trunk-Hp mobile
antenna Order aAB3 I & 8 inch hole mounl Order
WAL in e ¥ nch snape i mount, Bnd # AT70 en sll band
base statlon sntennda AN antennas aré $35.00 and
$3.00 Ior UFS shipping i ihe continental United Slates.

BUY WiITH CONFIDENCE

To gt the fasfest delivery from CE Ol any scanner,
sand of phone your order directly to our Scanner
Distribution Cenrte™ Ba sure to caiculate your price
using the CE pricas i this ad Michigan residents
plesse nod 4% aales tax Writtdn PUrchase orders are
aCCopied from aPProved governmen! agencies and
moat well Feted fums at 8 10% surcharge lor net 10
billing. Ali suies are subject to svailablity. Al sajes on
accessosss o Hnal. Prices. terms and apecicanons
are subyect 10 chainGe without notice. Out o $1ock items
will be placed on backordes sulomatically uniess CE 13
Ingtiuciad differenthy. MosT products 1hal we Ml Rave 8
manutaciurer's warmanty. Free copws of werranlies on
thess products Se Svalable prior (0 purchass by
writing to CE International orders are wwited with o
$20.00 surcharge 1or special handling in addnion to
shipping charges All snipmants are F.0.B. Ann Arbor,
Michigan. No COD'Ss please Noncentdmd and foreign
checks réquire bank Clearance.

Mail ordera ta: Communications Elecironice,

Box 1002, Ann Arbor, Michigan 48106 U5 A, Add
$7.00 per scanner or phone Pproduct for UP.S.
grovnd shipping and handling. ar $14.00 lor laster
U.P.S. air shipping to some locations. i you have 3
Maater Charge or Visa card, you may Call anytime
and place a credit card order. Ordar toll frae in the
USA Dal 8B00-521-4414. It you are gutside the
US or in Michigan, dial 313-994-4444. Deasler
Inquires invited. All order ines st Communi-
cations Eiectronica™ are atafted 24 hours.
Scanner Dainbution Canter™ and CE logos Are trade
marks of Communications Elecironica’”
t Bearcal 15 g leder sy reqistared irademarh of Evectra
Company, s Division ol Masco Corporation of Indiana.
1t Regency I8 a ledaraily registared trademark of Regency
Elwctronics Inc

Copyright *1981 Communicatlons £ lecironlcs™

= O

A COMMUNICATIONS
ELECTRONICS™

854 Progess T Box 1002 T Ann Arter, Mxhapan 48108 U BA
CHH TOLL: FREE {B00] 371 441 464 ov1eda LA [IT )] poa-daaa

We’'re first
with the best.

L8EL AVIN

L |
[*5]
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New Portable Digital Capacitance Meter

mobeL 820

* MO 03 CapecILanC
trom O, 4pF o | Fared

* Reosolves to 0.1pF

* 10 ranges tor sccuracy
0 ¢ eachution

* 4 dgit gamy-to-read LED
drspray
* 0 5% mowacy

* Soecl a0 nEehion
WAy O Danana acks

* Fuse protecisd

* Lisrs weihae recharQeabie
OF RROORADME Datler a3

* OvarrBNQE rvec ahion

Call For Our Price

DATA PRECISION 51 wison .
Model 938 o e Y

0.1%, 3%-Digit, LCD DIGITAL ~ otims wom am i b ang et~
CAPACITANCE -

EMCEPTICNALLY ACCAURNTE = crovces.
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¥-3018 30 MH2 Singie Trace

¥-3028 30 MHz2 Dual Trace

¥-5508 50 MHz Dual Trace.
Dual Time Base
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Call For
Special Intro
Price Offer

FLLIKE]| DIGITAL MULTIMETERS
®
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o voltage
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$1 39 dyde 1251
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» Free case cominusy detect
T P~ temperature (K-type * LCD display
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New Low Distortion Function Generator

wooer 3010

+ Gonerates WhE. SQU§ and trianghe
o

+ Varabie smoatuce 800 txed TTL square
weire OUDULE

* 0.1 Mi o KA iy me ranges
= Puah Bulion rnge and Funchion Seecton

* Typecal v wive Glorhon wnow 0.5%
om O (e 0 100

= ¥ormbie DC otrsel 'or anganeerng
BOURCabONS

» YOO axternal npul 1or sweep INEQEncy
(LEEY

Call For Our Price

New Sweepl/Function Generator

o€ PRECISION wooer 3020

* Foul IPgtrumands in one
PECERQE—Iw D DETMRLOr, T
HON Qe Blcs  [odde QEMTEAI0
100 [ur sl QAN gice

* Covers D O2HE- 20
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+ Thiew slep snenuaton plul
e Contr O
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* Tone-Dursl putput 18 front-pans «
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08 v iene e | WESTON (mData PRECISION
PORTABLE

OSCILLOSCOPES
Model 169

BATYERY OPERATED
BENCH/PORTABLE DMM

@ Noa-Linesr Systems
- « 3% Digit liquid crystal
Call For Qur Prices display

s 0.25% basic accuracy
+ 26 Ranges

$169.00

i
<

Dusl Trace 15 MHz Dual Trace I0MHz

WESTON

The Roadrunner

THESE 1981 B&K OSCILLOSCOPES

ARE IN STOCK AND AVAILABLE Model 6100
FOR IMMEDIATE DELIVERY s 5 Range audible signal-
ing function

« 0.5" LCD display
» 6 Functions
s 29 Ranges

o PRECISION

Reg. $155.00
‘ SPECIAL
gee? $139.00
B inCludes free case

B80MHz Counter with Period Function

1479A Dual-Trace 30 MHz wooe. 1820
1477 Dual-Trace 15 MHz * s :N?ot:u;:” readng QUM snteea—
1432 Dual-Trace 15 MHz Portable + Poridd rpmbof emmonts from SHz
L RICLTS
1476 Dual-Trace 10 MHz R bk e el
DOSItOny

1466 Single-Trace 10 MHz

1405 Single-Trace 5 MHz I
1420 DualTrace 15 MHz Poriable * EMpaed tme measurements om0t

CALL FOR OUR 16 9909 90 swconds Dhit overfiow
EARLY BIRD SPECIAL LOW PRICE N 8 o e T

« Bighl 43 negh LED reacouts /

+ On PR ratch, tion
= Toteres o 990999 plus overfiow

THE TEST EQUIPMENT SPECIALISTS
— TOLL FREE HOT LINE l D' /
54 WEST 451h STRQTONQV-YO223-04274 Ewcmfm
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hobby corner

Here's a look at negative-ion generators, and other tidbits,
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

IN JUNE 1980, [ PASSED ALONG A REQUEST
from Russ Lane for some information
aboyt buiiding a negative-ion generaltor.
Thanks for your responses.

For Lhe uniniliated, there arc those
who maintain (hat exposure to air that
conlains negalive ions promotes physical
and mental well-being. T simply don’t
know whether i1 does or docsn’t, so 1 can
only say, "To each his own'”

In any casc, there is general agreement
that hreathing ozone (O,) for an extended
period is unhealthy. Further, an ion gen-
erator will produce ozone if il is not
adjusted properily. So, if you build your
own. be sure 10 have all the information
you will nced and make the adjusiments
that prevent ozone formation.

Negatlve ions are introduced into the
atmosphere when a negatively charged
object “leaks” them into the air, To get
an appreciable quantity of ions. you necd
several thousand volts—al Ieast 5,000,

There are four convenient methods of
producing the required high voltage. One
is 10 begin with 110 volts AC or more
from a transformer and add on a long
series of voltage-doubler circuits. Anoth-
er is 10 use a “firing transformer™ de-
signed to produce an arc (normally to
ignite an oil furnace).

Very little current is needed to produce
ions. Safely precautions with either of the
above methods include placing a very
high resistance between the supply and
the charged object in order o limit the
current in case you accidentally come into
contact with iL

Two ways that are more satisfactory
for producing high voltage require a little
more circvitry. They are Lo use either an
automobile ignition coil or a TV fyback
transformer lo change a low input-voltage
into 5-to 20-thousand volts. For increased
efficiency, the low volltage should be
interrupted DC (square wave) rather
than AC. That is usually done with
heavy-duly switching transistors driven
by a square-wave generator {a 555 IC) or

by a feecdback winding added to the fiy-
back transformer.

There are (wo advantages to those last
two methods. One is that the current is
automalically limited. The other is that
those $ystems are more readily adjusted
lo prevenl ozone formalion.

Of course, the final high-voltage must
be rectified: the usual approach is (10 use a
solid-state diode designed for TV high-
voltage supplics. The negalive output lead
is connecled Lo the "charged object.”

Unit charges (clecirons) dispersc over
the surface of an object with a concentra-
tion proportional 10 the radius of curva-
Lure al any given poinL. What that means
is that the electrons collect around sharp
angles and poimts {sce Fig. 1). So, if you
wantl them 1o leak off imo the air, your
object must have one or more sharp
points. Then, with a good high voliage,
the electrons “spray off" the charged
object and ionize the afr molecules,

That shape factor is the rcason why
builders of ion generators often usc one
{or more) sewing needles as the charged
object. The negative output of 1the high-
voltage supply is simply connecled to the
needle.

Because of Lhe shape factor, you should
be careful when you hook-up and route
the high-voltage lead. Avoid leaving wire
ends sticking out. Watch for sharp pro-
jectfons that may be lefi on a solder blob.
Avoid sharp bends in the wires—use gen-
tle curves when changing direction. Alter
all, you want 10 lose as few elecirons as
possible before reaching the needle(s).

There you have the basics for building
your own negative-ion generator. Special
thanks to Dennis Doonan (Racine, W1},
Istvan Mohos (Phoenix, AZ), Richard
Kaulfman (New York, NY) and others
who came up with much of the foregoing
information.

Magazine index

How often docs this happen to you?
You remember an article with informa-

Ly =

— —_ -'...-::_;
TT=TT CONCENTRATION
NEAR POINT

Fig. 1
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tion that you need but you can’t remem-
ber what issue it was in—maybe not even
the ycar it appeared or in what magazine.
You tackle the annual indexes il you have
them or worse yel, the table of contents in
cach individual issue.

That process can be a real headache; it
can lake from hours to days. And that is
only when you can remember the arti-
cle—what about those articles that you
have forgotlen?

I have some magazine files that go back
more than 25 years. Scarching for some-
thing vaguely rccalled used to be a chore,
but not any longer—my TRS-80 docs Lhe
searching for me,

What does your microcompuler do for
you besides play games? Put your com-
puler o work kecping and searching a
master index—one or more depending
upon your needs.

An 8K or 16K computer can hold a
surprisingly large index if you are careful
about how you arrange Lhe data. That is
especially true if you use your imagina-
Lion to ereate a coding system that will
reduce memory requirements. Here's an
example:

IDENTIFY UNMARKED IC'S
Radio-Electronics
P. 45, JAN 8@

can become
ICIDXMARK/RE@450189

Of course you should use your own sys-
tem. but it is obvious that the second
entry takes less memory bul conveys the
same information,

Well . . ., yes, it did take time tocreate
the index files for the several maga-
zines—cspecially for the ones that go
back a number of years. Once done how-
cver, it 1akes only m few minutes every
month or Lwo to stay current.

Now my scarches are quick and com-
plete. The reference mentioned above will
turn up in a long list if | key in "IC" and
on a much shorter one under "1CID.”

Don't let your computer just play
around—put it to work. And if you don’t
have one yel, here is ape morc reason to
get one.

Help!

Pat Hazen of New Orlcans is asking for
help in designing an alarm ¢ircuit to sub-
stitute for an output-meter indicator in a
detection device, He is speaking specifi-
cally of the gas detector in the July 1976
issue of Radio-Electronics,
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Apparently, Pat does not wish to usc a
mechanical device. but that still leaves
transistor switches. flip-flops. and other
possibilities. Can you comec up with a
suitable alarm circuit to help Pat oul.

Recently available

PanaVisc Products. Inc. (2850 East
29th Strcet, Long Beach. CA 90806) has
a comprehensive catalog of their heads,
bases. mounits, and accessories. With all
the possible combinations. they have a
holder /vise for almost any application.

An cxicnsive listing of general and
computer-related parts. equipment. and
accessorics is to be found in the Advanced
Computer Products. Inc. catalog (PO
Box 17329, Irvine. CA 92713).

Digi-Key Corp. (PO Box 677. Thicl
River Falls, MN 56701) has a caialog
with a very broad listing of. parts for the
builder. The chances are good that Digi-
Key has what you may need. including
books. You can get their catalog by call-
ing. toll-free. 1-800-346-5144, R-E

SHARE
THE COST OF
LIVING.

GIVE TO THE
AMERICAN CANCER SOCIETY.T

Thay spoce contribuud o o publt 1o vice

Electronics

SPECIAL REPRINT
BUILD A BACKYAROQ SATELLITE TV RECEIVER

Don’t miss out again!

Send away today for your 36-page book-
tet contalning complete reprinis of all
seven articles in the series on Backyard
Satellite TV Receivers by Robert B.
Cooper Jr.

This alkinClusive report gives you all the
data you need lo buitd your own Back-
yard Saletlite TV Receiver.

@ TELLS ALL ABOUT domestic satellite
communications. with full detalls on how
you can Pull those elusive TV signais from
Space.

® LEGAL REQUIREMENTS, technical
specitications, and how you. the home
constructor, can meet them. Find out
what mechanical and elecironics skills
you need.

& RECEIVER CHARACTERISTICS, tech-
nical details and specifications. along
with examples of actual receivers bultt at
comparatively 1ow cost.

S ANTENNA DESIGN... and exactly how
Kou can build a spherical anlennae. while
eeping total earth station cost for the
complete system under $1,000.
S THE FRONT END is critical when you
build your own system. We help you ex-
plore several ditferent approaches to
making one that will work for you.
@ RECEIVER-SYSTEM hardware, and
how 1t goes together to bring you direct-
from-satetlite TV reception In your own
home.

To arder your copy:
Complete coupon and enclose it with
wur check or money order for $6.00 U.S.
& will shlp your reprint. postpald In U.S.
and Canada wllhin 6 weeks of reéceipt of
your order. All others add $3.00 {or post-
age. New York Siate residents must add
48¢ sates tax.

bl b LD D D D D L L L D L L L DL DL L LD

| Radis-Electronics MAY 81

! Sateiiite i'Y Meprnis
45 East 17th Sireet
p New York. NY. 10003

lwani _____ reprints @ $6.00 U.S. each,
osipaid. J have enclosed $—_ N.Y.
1a1e residents must add 48¢ seles tax.

r

Ptease pnini

THama]

{Street pddross]
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{State fip
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1981
DISCOUNT

ELECTRONICS
CATALOG

JOIN THE PAK]

Send for qur Free Ce1alog 8nd become o
member ol our waClusiva Pak. Qur
members receive POlY Peke’

exciting catalog several

timea & yaar. Wa ofler:

Panny Sales. Free

Premiums and Low,

Low Prices on B wids veriaty of

Elsctronic Products such as Computes Pariph-

erals. Integrated Clrculls. Spsakers. Audic
Equipment, Rechargeable Battaries, Solar Prod-
ucis, Semiconductors, and MUCh, much mare!
Taks adventags ol our 25 years as America’s
loramont Suppiier ol discount siectronics.
AUSH ME YOUR FREEDISCOUNT CATALOG!
NAME: e
ADDRESS:
CITY:

STATE: .

ZIP:

CLIP AND MAIL COUPON TOOAY TO:
POLY PAKS, INC,

P.O. BOX 94 2. RAE

\?' LYMHFIELD, MA. 01940 (w27l 245. un_)
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SAVE TIME AND MONEY'

DESIGNER

* Save 00 dgilal biesd
boardang

= Ensy trirdgdnon friwn pro-
ROYDA (0 wrir g KB B M

* A)ds dhgitdd carciut design

Krl §49 95
Apspmblad 35095

SELF.TEACHING AKY:
6101 DIGITAL LOGIC COURSE $29.55
0 Learn Oigital loge with 26 self 188Ching eapemenls

0101 SOLID STATE e
CLBCK/CAI.ENDAH UNIT
BIG 24" DISPLAY!

* 12724 hour MiectBOAs
o Alrm outpd i 34985

Aspemibled §M9.95

on Al A z
'OH FAST DELIVERY CALL Ta.l..-r REE

Oak Cane $2955
&@ 1-800-426-6254° W
14905 M.E. #0TH, DEPT RE.A

E——— RECMOMND vk 98052 (208 BA3 9200
Piasbr rush ma The lolowsng:
Q 0100 UNIVERSAL DESIGHER KIT

Hiw
a 8100 UNIVERSAL DESIGHER ASSEMBLED wne
a g1 HHGITAL LOGIC COURSE nmn
0 0101 CLOCK CALENDAR KiT as
0 b CLOCK -CALENOAR ASSEMBLED T
O OAK CASE nmn
ADC 5300 PER QRDER POSTAGE & HANDLING
IHAF
e [
O vras
Lak Tt T sl TRACARD
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Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME
STUDY

Earn Your

DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les-
spns. with help from your home-study
instructors whenever you need it.

[n the Graniham clectronics program,
you first carn your A S.E.T. degree, and
then your B.S.E.T. These degrees are ac-
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulfleiin R-81.

Grantham Colfege of Engineering
2500 So. LuCienega Blvd.
Los Angeles, California 90034

RADIO-ELECTRONICS

~
-]

new products

More information on new products is available. Use the
Free Information Card inside the back cover.

POWER ETCHING S5YSTEM & ETCHING 50LU-
TION HEATER. GC Cat. No. 22-394 and GC Cat
No. 22-392 includes an ®iching 12k, pump, and
heatler. and Is designed tp handle 1wo single-or
doubie-sded? boards up 1o 8 X 10 inches in slze
al the same time.
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The basic tank syslem. GC Cat. No. 22-394,
inctuses 8 1.25-gallon moided potyetheiene 1ank
with Wd, agiteling purmnp, hose, wire base PC-
board holder, and inbtructions. The Sase can b
mounied on g bench, left SOriable. OF mounisd &
8 bench well. The pump keeps ackd sgnating for
tasier, more aven eiching. PC boards Al imio &
submessibla rick. wih handies, that keeps
boards separste and hands away from the acid.
The 1ank hd Can slso be used a3 an auxibary lab
Iray.

The Eiching Solution Healer. GC Cat. No. 22-
392 greafly reduces stching bime. The heater
taches easly 10 the tank and i3 thermosial
uickly adiusts 15 $0ktIGn lemperalurg.

The price of 1he basic tank system is $55.98;
1he heater coals $10.25.—GC Eleciromcs. 400
South Wyman Si., Reckford, IL 81101,

TIMED LIGHT CONYRMOL. t\he Nipht Sentry, s
deugned to give your home B "lived-in" 100k
while you'tl away. This wall-model. solid-state
IghT Timer frowides aulomatic control of indoor
of ouldoor light fixtures —iholkeding porch, post,
kitchen, bathraom. and tedroom lights—using a
microProcessor. ils “memory’ penmits aulomalic
salf-programming. you use i as & conventional

T @ T
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kght swilch and atter 24 hours ol use, your pal-
1ern Of light-use will be repeated daily.

The Mgt Sentry can be Dfogrammed in 8 mal-
lor ol saconds, and up 10 48 on-0FF $8UNINGS Der
24-honse period are posaible. N cn b instsiled In
minutes with onky @ screwdriese. The suggesied
retail price for 1he MNight Seniry B unoer $25.00.—
Dynascan Corporation. 6460 W. Cortland St.
Chicago, IL 60635,

DUAL-TRACE OSCILLGSCOPE., modai HAIZ 12,
oftef® preciss. drift-free performance over
varying condilions. Bath vertical amphifiers have a
bandwdth of DC 10 20 MHZ, with 8 maximum
sensitivity of 5 mV-per-om. Full X=Y apecation is
available By switching channel 2 inlo the hod-
zonlal-deflection syStem.
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The moded HAI 12 will 1ngge: on as litlle as a
4yom signal up to 30 MHMZ Triggering i auto of
variable reel, with the source being channel 1, 2,
oc extornal A TV-trame sync hiter Is aiso provid.
ed Sweep speeds range trom 0.2 seconds to 40
nancseconds AR of the critical DC volisges pre
reguialed.

The wupul -line 1ransiormer can be connected to
operale trom 110 10 237 volts AC, 50 lo €0 Hz.
There I8 8 buitdn 1.kHZ, 0.2-voll { £ 1%} Square-
wave generator thal I8 used for Chocking probe
compensation,

The moced HALI 12 comes in an all-metal case
{9.3 X 8.3 X 15 inches} that is parhiculasty suited
for [ab and fweld use. There jg 8 handy carry ban.
die and reiractible B-UP siand that pulls down
from under the unil. The price of the moded
HAZ 12 W $810.00.—Hameg. Inc., 191 Main SI..
Port Washingion. NY 11050

OMM. moded 467. I8 8 hand-pori able comblnalion
of digial and analog LCD dispisys Io analyse
both steady and pulsing sighals, Plus difterential
+ and — peak-holding capability and fasi-pulse
detection and inclcation.

In \he difterential Mmode, 1he moow 487 can
mbke Pefcent moduidtion and signal-tr acing
measurements. In 1he pulse-deteclion moode. it
can give visua! and/or audible indication of pulse
prosence and lOgIc si8ies. Other standard foa.
turas ciude 26 AC/DC voltage. current and
resistance ranges. true AMS AC voltage and cur-
renl measurements, 0.1% OC accuracy on the
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voltage ranges. cominuity deteclion with both
visual and audible Indicalions, high.votiage tran-
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sient Prolection, and excelient overload capabili-
tes

The model 457 I8 cordieas and gves up to a
yoar of service on @ sngke 5-volt alkaline battery.
ft mmasures 2 W 5.8 W O&B inches. weighs 1'%
pounds, and comes with & 9-voll battery, U.L.-
abproved test wads with screw-on aligator clips,
and en Instruction manual. The Price is
§239.00.—8impson Electric Company, B53
Dundee Ave., Elgin, IL

AC POWER-LINE TESTER KIT, mooe 3600-K,
features & new hand-size battery-operaled 3'%.
digil AC poreas -line fesier, @ mode' 10-1 clamp-
on AC ammeler, @ moded 101 line separaior,
BN -made st 10D opening hand -and-shoul-
der carmyng case. two 44 loof 10ng test leads,
and e 9-voit baltery.

The digaal 3600 AC power-line tester has o Bin-
gle-aatector switch tor AC volt ranges, 0~200 volls
and 0-600 voits. AcCuracy 15 + 0 5% of reading.
AC-current range (requies the use of 1he mode!
10-L Glamp-on ammetsr) i3 0-20-200 amps, Ac-

SHORTEN THE JOURNEY TO KNOWLEDGE.

SAMS
COMPUTER
PRIMERS

The popular Soms series of Computer
Primers provide g working knowledge of
compPuters without being dry and com-
plex. The Primer Books guide you through
the subject ot on easy pace. Your jour
ney to understanding is shart, exclting.
and fun. The Sams Primers offer good
graphics a good balance of
data an upbeot. positive siyle
and are organized so that you can read
them stralght through like o novel.
CP/M™ PRIMER. by Mitch Waite and
Stephen Murtha. A non-techinical discus-
sion of CP/M dnk operating systems for
8080 ond Z-80-based micrecomputers.
No. 21791 $S1495.

PASCAL PRIMER A complete guide 1o the
hoftest new longuoge In computers by
Mitch Waite and David Fox

No. 21793, $1695.

| Mo Fox Mowora W Sams & Cou inc.

COMPUTER GRAPHICS PRIMER An acsy-
to-undefstand guide to crealing drow-
Ings. plans. maps, and schematics on a
computer monitor. By Mitch Waite.

No. 21850, $12.95.

MICROCOMPUTER PRIMER (Second Fdi-
fion] Up-to-date facts on popular mic-
rocomputers. Don't buy 0 computer
without reading this book by Mitch Waite
and Michael Pardee. No. 24853, $1195.
BASIC PROGRAMMING PRIMER 4 valucble
Quide fo BASIC, today's most widely used
microcomputer languoge. 8y Mitch
Waite and Michael Pardee.

No. 21586, 510.95.

Sams Boolss.

| 4300 wesr 420 Strewt PO Box 7092 Inchonapoks. (N 45206

i Save 1% on Drders of $20 0f Moret Suanity
CA'M Prmas Mo 21781 500 98
PASCAL Promer Ne 2178 Sl as
Computer Giopives Prime No 21850 51295
Niocamputer PHImer Ne 21653 51098
BASIC Programmung Prmer No 21586 S10.9s

Deduct 10% d orow s 32000 mearg &
Atk Jotl a0l kg whe's opplicabls §
Srponng & pondtiing costs 52.00

I
I
|
|
I Amourdol order §
|
|
|
]
i Tolol amound of oroer §

Paymant Enclosed

VISA
ACCount Mo
Hame {pree)
Sigrature

|
|
Chack Morey Order |
|
|
|
|
|
I
|
|
t
|
[

MasterCord Interbans No
Expianon Dole____

Lily

Sty 1

:&m good INILS A only Prces subject i chongs without
CALL TOLLFREE 1-BOO-428-3696 lot the nome of yout
kocal phone:

Somg Book Dutiet of 10 ofder by
Ottee =gt B/IL/81 ADOSE
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curacy is + 3% of reading

The model 10-L clamp-on AC ammetsr adapler
is used to make cufrent measurements withou!
CirCutt INTRrTUPDON wiwen clamped around & unghs
conducter, and 0-20-200 amps may be read
directly as AC ampeses on the Mode-3600 dis-
play. If conduciors cannot be seParated, 1he Trip-
11 Mmoo 10 1 liree Meparator i provided in 1he kil
10 make tast and sccurets messuremeants

A \nrge, sasy-to-read § S-inch, 3'—digit liguld-
crysial display wilh kow-batlery alert and oOver.
range indcation, I8 provided. The moded-3600
tester 8 COMPact and welgha 10 ounces with e
f-volt baltery. Typical baflery lite I8 500 hours in
u3age and 1he display indicates wiwn ssght hours
ol battery lite remain. Il alsc has SutO-Tercing,
rAherent protechion Jup to 600 voits on all rangesj
from overioads withowl damage. and mesls ANSI
C39.1 specifications. The prce Is § 150 —Triplsit
Corporation. Oma Triplent Drive. Blultton. OH
45317 R-E

NOW YOU
CAN BUILD
YOURSELF

AN
ORCHESTRA

Tha mont sdvenced — most versatlles orgen
you aver dreamed of b now within most
SVRryone’s redch , ., . because You bulld It
voursel! 1he saclusive WERS| way,

Enpand ¥our instrument according to
your tarts and budget. With WERSI"»
‘Buliding Block* system, Yyou'll naver
rewd 0 trads Grgant sgainl

Superior WERASI Quality siso evailabls in
Pianos. s¥nthe|Zers, emps, rhYthm units,
sic, .. . kit or fectory amembiled.

Sand $8 for tha exciting Sight and Sound
Pack MQ® Averyond raves shout. You'll
receive the femous "WERSITIME 2

12" LP with sccompenying litw etto st wall
at & full coior, 104 Page manusl, widely
accislrmed =1 the ancy¥clopadia of organ
bulldars, introducing You 10 the
Wonderful World of

@m world lesdar In quaelity
do-t-yoursslf instrumants

WERSI ELECTRONICS, INC. Qept. M4
P. 0. Box 5318, 1720 Hampstead Road
Lancaster, PA 17601

Pieme wnd above demo pack @ $6.00.
Nama
Address

City State Zip

LBEL AVIN

-
w
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<=ALLNEW!

DM-10

\ LOW OHM| FREQUENCY METER MODULE
“% METER | LOw COST DM-11, “5Hz to 100MHz”

MODULE Mappry teuAncs g SHr M 100K on pour  — Iyl Senateely o 1006 < BOMTY
Sofsl wAmebi wah ) npoton o 3G do 1000y — BOMHI o XY
Iy W — [ariac Mor ek Duryic) — Ml Bsheg 2 gmu < TOMY
Maaiurn resaatance a1 0 solOhen 10 20 Dhrd: Now wou con hame byt Cornect i DAL TT e your DVM, i Sud I I

ral,wuﬂlmnh Extwrrat 9 DG oowwr 1upery ncioted [hbodel
10l nchuied) g measod e MMAL. 2

- i La Rargel LED' .m:mmwmtlmlmzm
$1a %I

LMY re3natenor Oown B 10 mill0heny wilh ™1 ow CoR?, [

UN-I0 1AW QEW METER MORULE

m-, =

b
-

ot 1 arnzm s Bern DX iecionies

Completety assambied and tesied! Ready 1o usal

8 CHANNEL SCOPE
MULTIPLEXER, DM-12

LOW COST DM-8
'CAPACITANCE METER MODULE

Iu-r.w —mmﬂ-m:-un
oo Dermet T S e D2, 3 e 'ummw S vy e "'u.“'.“.'."’-n-. ,oﬁ“’ - S,
FOUr BCOPA, [ —-wuwrﬂﬁull“m hriar — Ta Low Coml Wy’ s b ora sany b i 0 -coimsenl Bach-
o
_ Trcn amostude — mmmﬁ:‘m“ — ey powered e~ push b et
S e R e e e e o
g mh 5
A mw,?' VIC power tupely weded (Moo Completely
::.g:g]m;.:t::.;-z_., e rss2 e |@SSEMbled relUsiccronics ™
and tested! = ;

] w Ready to use!
Reacy. INSTANT OROER
INFORMATION

nhnirtri BELOW!
LOW COST HIGH FREQUENCY COUNTER — NOW IN STOCK"

AAAPHAFEEREFREIILL DDA

The Albia Model DM-7, 8 Digit High Frequency Counter is
easy to use, Swilch selectable time base Input by a single
BNC, nothing to bulld — nothing more 10 buy!

— 5 Hir to 550 MHz

=— 8 big easy:lo-read .43" high Intensity LED display

—Crysial {3 ppm @ 25 C) controlled 0.1 or 1.0 sec. gate times
— Convanient benchiop size {(7-x10"x 3"}

durable aliraciive case

NEVER BEFORE AT THIS $1 4995
' O PRI E 3 e v =it s
COMPLETELY ASSEMBLED o PRE-CALIBRATED « PRE-TESTED

REGULATED TRIPLE POWER SUPPLY
BARGAIN PRICED ALBIA MODEL DM- 6

A fully assembled and tested power supply that
provides a solid, tully wired triple power supply $
including flxed 5V @ 1 Amp, 5V t0 15V @ 0.5 Amp,
Irrln

and —5Vto —15V @ 0.5 Amp — all supplies regulated,
short proof, Each supply has short indicator LED.
Complete and ready for use In a durable

|8"x6"x3%"} metal case. sy FOSIAGE A NAMDLIAR
LTRSS AT ION oy e, . resr, It atn 30 daye o LS T
FREE!! {WAHHANT\' ;:lrc':m:e dfﬂ:l‘or.h.lll fefund wlls“u uhmptiondmli! i :r 1o 315a8 3196
1R31- $25 08 e
NEW 1981 FOR FAST ANO OEPENOABLE OELIVERY SERVICE v ey
MID-YEAR CALL TOLL FREE: 1-B00-243-6953 /4a%:
CATALOG TG T o T A GO T

Exciting . - & T
= "TE £
new products! R - - ALBIA ELECTBUN Ics I Nc E WITH EVERY
QORDER RECEIVED

Send today! 24 AIM2 SU o New Hovew CT 06512 by May 25. 1981
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SUPER ISOLATOR. moded 1ISO-11, is designed to
curb problems in miCroproceasor installations
resulling from severs AC powerline spikes,
surges, and hash —those unexpiained crashey,
memory losaes. or other glilches, {Disks, Printer,
&nd proceasor often interect. 8ggravating such
problems.)

CIRCLE 158 ON FREE INFORMATION CARD

The modef ISO-11 teatures two individuatly
dual-pl filtered AC sockel banks (sx sockeis in
all). Hoavy-duty spike/surge supPfHession i INCOr-
porated in the desgn. EQuipment inleractiony are
sliminatec. and disruptive and damaging line
SpiIxes and hash are conirobed.

Tha model iS0-11 is priced ol $85 95 —Elec-
tronle Speciafliate, Inc., 17t South Main Street,
Nalick, MA 01780.

PROGRAMMABLE OMM, model 182, "amart”
DMM offering 0.005% accuracy, 1-u¥ sensilivity,
8%-dight resolution, frontpanel math functions,
and cata.slorage capabiiity. Addilional fealures
Includa fast mutorange {150 mm per range
changel, one-bution Zero. @ spead of ovar 25
readings per second M 4'4-digit resoiuthon {or 20
readings per second atl 5'4+digi resolution). and
high-Inout impedance of 10° ohm3 up 1o 1he 20-

volt range

CIACLE 157 ON FREE INFORMATION C ARD

An optional AC-volta funcilon, which uses AC
averaging. in priced at $175.00. For an additional
$355.00, the user may opt lor full IEEE-488 inter-
tacability.

The moded 1029 math programs include SCAK
factor and oMsat modifications [¥==aX+b), per-
cpntage deviation from an sntared nominal valus.,
storage of munmunt/maximun values (aiso serv-
tng ms @ peak-hold memory). Bnd w/Lo pass lim-
its. There i atsc B cholos of multipie or single-
inpul conneclors. Segarate Inpuls for DC volts,
AC wvoits, and ohms on the iront-panel snhance
sysiem accur8Cy by allowing Ihe OPtimum cable
typs to be used for sach tunclion. A rear-nput
adaDier alows multiple and mngle reac INpuis
whan used wilh 1he [EEE-488 Oplion,

The modai 182 aisc i B Migh-parformance, low-
cost datalogger, duk 10 s dela-atorags feature,
Ten differont readings may be Programmed from
the tronl panei, Allowing up 1o 100 readings 10 be
stored over @ period of up (0 four days, The mod-

What's News

Quallity service Instruments
to be avaliable locally

The John Fluke Mig. Co.. long known
as a leading builder of high-Ciasa alec-
tronlc instrumentation, has announced a
new plan of broad marketing and distr-
butlon to meet the needs of sarvice tech-
niCians, and hobbyists. as weli as educa-
tional and personal users

In the first six months of the program.
Fluke will have &t least 400 local dealars
throughout the country, ranging from
glectronics distribytors to  automotive
stores and hobby shops. The program will

make a complete line of high-quality
handheid and bench low-cost digital,
multitesters avallable iocally. The user,
will be able to inspect the metera at the |
store and purchase them locally, while
still being assured of any needed service
from Fluke. Fluke is the first 1arge Instru-
ment manutacturer to mount sych a
program.

The program is being initiated with the
Fluke Series D, a group of five digital
multimeters, with prices ranging from $125
to $299, maeter accuracy from 0.5 percent
to 0.1 percent. and a COrresponding
rang® inn meter functions. R-E

& 192 i priced st $995.00.—Keithiey Inatru- |

ments, Inc.. 28775 Aurora Road, Cleveland OH
44139. R-E

Now Midland Precision
Series SOO1 mobile CB has
superb 21-404 extension
speaker as a bonus!

Communications-quality mo-
bile extension speaker can
be mounted on dash or hump,
then plugged into your exter-
nal speaker jack. Puts CB re-
ceprion right where you want
it—up front, sharp and clear.
The Midland Model 5001
was designed for CBers ready
to step up to the latest
state-of-the-art equip-
ment. It has 14 premium

W rire for free, full-color brochure showing
our Precision Series ling. Midland CB, P.O.
Box t903, Kansas City, Missouri 64141,

A member of he Benancial Comoiation Kamdly

advances, including: 2 human-
engineered mike; easy-vision
(sunlight or darkness) green
LED digital channel readout;
new bevel-shaped controls for
non-visual, fingertip adjust-
ment; iluminated S/RF/SWR
meter; 9/19/NOR switch with
LED indicators.

See it ar your dealer.
Compare our sound, specs,
and stylish good looks!

<
L e L
oy Y
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stereo products

More information on stereo products is available.
Use the Free Information Card inside the back cover.

STEREQ HEADPHOMNE. model 604, offers high
qQualty sound at an affordable Price. It fealures
individual volume and balance SOMrols, a sensi-

cushions and a 10.100t colled connecling cord
wih a 3-circuit phona plug. It's packeged in a
3-color display carton. Suggesied relail price of
model 604 is 514.95. —BP Electronics, 855
Conklin 8t., Farmingdale, NY 11735.

FM STEREC ANTENNA. the Sterso-Captor mod-
& FM-4400. |3 an indoor smenna leaturing a
buift-in amplifier 1hat boosts and cleans up waak
FM signals, therelore adding moce sialions in
most areas. Opecaling on 110-117 VAC, the unit
aliminates mulli-path distortion =nd optimizes
signal-1o-noise ratio for clear recepiion. it siso
has a bi-direchonal signal alement that turns 50

degrees [0 recaive FM slalions in 8l difections for
maximum caplure area Measuring 19 In. wide by
3% In_ deep. this compact wnit is housed jn g deep
brown snclosure and Can Kt on g shell of on top
of a sterec receiver. Coaxial cabwe and translorm-
ar arg included, Price i $71.95. —Winegard Co.,
3000 Kirkwood St., Burlington. IA 52601

CASSETTE DECK, modei KX-500, has Dolby and
metal tape capabliity and fealures [asl, eMicient
Hucrescent peak-meters, The fOUr positken tape
selecior Is combined with & variable bias-adjust
control 10 oplimize the perlormence ol each tape.

RADIO-ELECTRONICS

[+]
4]
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tivity of 110 dB at 1,000 Hz with 1 mW. a matching
Impedance of 8 to 18 chm3, and a maximum inp
of 0.5 wait, Other features are leathery solt ear
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Tha deck's drlve system has g cual-bell design
and an extri-wide Mhywheel that results in g Wwow-
and-fiutier of 1wss than 0.05% WRAMS. Olher fea-
fures ere new “'sofl touch™ controis. aulomatic
shutof! In el modes, a singke AECORD bufton. a

4 Z d,

a d.\‘ n=1

INTRIGUED BY CALCULATORS! Then you can step up your math
skills fast! Use my new mcthod in guidebook farm. It's called
CALCULATOR CALCULUS and comves with this guarantee; If after 10
days you're not astounded at the problems you're solving on your ewn
mﬂu ator, retumn e guidebook for an immedrate refurnd.

But the polnt is- you won't want 10 send it back. For this is the casiesr.
fastest shortcut ever! The day you receive your copy in the mail you'll
wanl to put it to wark. It's that exeiting an helpfuf

My name ls Dr. George MeCarty. [ teach math at the University of
CaliI{)mIa. | wrote Lhis guidebock 10 cul through the confusion. It does
just that — with worked-out examples, simpleé excrcises and practical
problems — all designed to work with precision and magic on your
own calculatot,

POWER METHODS. Need to evaluate functions, areas. volumes — solve
equations -~ use curves. trig. polar coordinates — find limits for sequences and
senes? It's all here!

If you're in the biotogscal, social o physical sciences, you'll be doing Bessel func-
tions. carbon dating, GomEerlz’ ;rowiﬁ curves. half-life, future value, marginal
casts, motion, cooling. p bility, pressure — and plenty more (even differential
equations).

Important numerical techniques? Those algorithms are here. 100 — rational and
Padé roximalion, bracketing. connnued tractions, Euler's melhod, Heun's
method, treration functions, Newton's methaod, predictorcorrector, successive
substitutions, Simpson's method and symbetic division.

LOOK AT WHAT USERS SAY. Samuel C. McCluney. Ir., of
Phitadelphia writes:
"CALCULATOR CALCULUS [SGREAT! For tew years 1 have been try-
ing to get the theory of calculus through my head, using home-study
courses. It was not until | kad your book that it became clear what the
calculus was all gboutr. Now I can go through the other books and sce
what they are trying to do. With your book and a calculator the whole
idea becomes clear in a moment, and is a MOST REFRESHING EX-
PERIENCE. | program some of the fterative problems you suggeest and it

“IN JUST 10 DAYS, I'LL SHOW YOU HOW TO DO

- +REAL

“There can beno question as 1o the usefulness of this book. . . lots of exer-

MAITH .

ON YOUR SCIENTIFIC CALCULATORY!”

lim *Quick. sGuaranteed.
= % 'Easy. ‘Fl.l!'l, too!

always GIVES MEA THRILL 1o sevit start owt withawild guessand then
approach the limit and stop.”

Professor fohn A. Balfol Harvard College {awthar of the book
"Algorithms for RPN Caleulators’) adds:
“Itoish | had had as good a calculus course.

Professar H. 1. Freedman of the U. of Alberta, writing In Soc. ind.
Appl. Math Review. states: '

cisas... very clearly written and makes for casy reading.”

g B. of Santa Barbara says: "Your book has giver me muckinstruction
and pleasure. I do not hesitate to recommend it. CALCULATOR
CALCULUS inspires the resder to understand everything down to the
last detail. You have put yous heart into the teaching.”

i WANT YOUTO TRY THIS. So, if you act now. you caninvest in
'CALCULATOR CALCULUS for only U.S. $14.95 {to USA or forcign:
add $1 for shipping, or $4 by AIR; in Calif. add 90¢ tax).

%GET MY COMPLETE KIT, with a T{-35 calculator, 2 200 p.
Student Math Book, AND the guidebook, ALL for $39.95(to USA only:
add $2 for shipping, or$5by AlR; inCalif. add $2. 40tax). As pennywise
Ben Franklinsaid, " An investment {n knotwledge Pays the best
dividends.” GET STARTED NOW — Tax deductible for prafessionals.

NO RISK WIIATEVER! Send for it today. Besure to give me your
complete mailing address wilh your check or money order, lf youwant to
charge it {Visa or MC), rell me your card no. and exp. date. Prompt ship-
memt guaranteesd.

Thank voul ._f_/l—"?,‘z\%ga g-f_

EduCALC Publicatipns, Box 974, Dept. A-4, Laguna Beach, California 92652
In California, call 714-497-3600: elsewhere
TOLL FREE 24-hour Credit Card orders: 300—354-0561, Extension 845; Dept. A4
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RAECORD WMUTE switch, PFAUSE control, Two micro-
phone lacke wilh bulit-in preamps. & haadohona
jack, sng LED recording and pause indicators.
With Dolby on and chrome, lerr-chrome OF metal
tape In use. the trequency reaponse i 30 to
14.000 Hz and the signal-1o-noise ratlo is 84 dB.
Tha Mode! KX-300 ia priced at $225. —Kenwood
Electronice. Inc.. Dopr. P, 1315 E Wetsoncenter
RAd.. Carson, CA D0745.

RECORD CLEANER, 1he Cecif Walls Record and
Stylus Care Kit, 18 a three-piece starter kit
designed 19 Introduce the user to this basic non-
liquid system of record care. The Principie bahind

CIACLE 134 ON FREE INFORMATION CARD

thia record cleaning device s that It is used in a
semi-dfy or shghtlty moasl state and therefore
doas nol leave & film or residue &N The record that
can regult 0 & lack of stylus conlect and subse-
gueni diatorthon. The kil Inchedes Parastatik Disc
Preaner. Parasiatik Ant-Static Fluid and Werts
Stylus Cleansr, Price I8 $13.95. —Empire Scien-
tific Corp., 1055 Stewar! Ave. Garden City, NY
11530.

AM/FM STERED, Concep! model CO-82, s both
an AM/FM sterec and cassette player fealuring
aulomatic feversa and has normal bl as welt as
matal 1ape capabiities Olber features are a lins-
output preamplitier thal maxes the uril edmpatl-

CIRCLE 135 ON FREE INFORMATION CARD

ble with most power emplifiers, and 4 sterec high-
blend capability that heips provida ciearer recep-
tion I low-signal areas. The moder CO-82 12 also
compatible wih 8 variety of @qualizers and boost.
ers, Price is $299. —JLLL, 737 West Artesia
Blvd . Compton, CA 90220,

CASSETTE DECK, RT-30 )s a metai-caPable
DC-controlled motoriyed deck and features a 12-
LED Sharpscan peak level display, damped eiect,

CIRCLE 138 ON FREE INFORMATION CARD

and an aulomatic program search system Specl-
ficalions ol this model include a signal-to-noise

ratio of 66 dB {Dolby on over 5 kHz). a Irequency
responsy of 30 to 14,000 Hz tor normal, 30 to
16,000 Hz for Cr0,/FeCr, and 30 10 17,000 Hz for
melal tapes. Suggested retalt price is $199.95.
—Sharp Elscironicas Corp.. 10 Keysione PL, Per.
amus, NJ 07652

SPEAKER SYSTEM, modei 8450710, is a 3-way
wedge-shaped syaiem designed for use in autos.
recreational vehicles, boats. and homes. it can it
on arvy 1Al surlace or can ba sscured over a 6 X
G-inch mounting hole Esch apeaker includes a
4-inch air suspension wooler with & 10-ounce
magnel, 2.inch midrangs. and & 1%-inch tweet.
er.

Manufnciurer's specifications inchacs 8 pOwer
rating of 50 watis, impedance of 4 tg 8 obms and
a freQuency response of 55 to 20.000 Hz.

The moded B450T10P. that includes 8 buittin
ampiifier, s aiso avallable. The B450T 10 series
speakers are housed in aluminum die cast enclo-
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sures that measure B% X § X T inches. Comes
with adjustable mounting brackels, mounling
hardware. 5.1eel heavy-duly hook -up wirss and
installation nstruction. The B450T 10 aells for
$198, the BL50T 10P sells for $238. —Internation-
al Components Corp.. 105 Maxess Rd., Melville,
NY 11747, R-E

Daewign of Engrtel Syatems : sit volumaes

ADVANCED COURSE
DESIGH OF DWMTAL SYSTEMS

i 1prpy farmat vl — sach IFY ¢ B "
COMIONTS

The contents of Duagn o Oegiial Sys-
Ty nckade Yagn

Book 1: Oclas, Mnutecemsl and Dy
;nmw Syntonk roprontalon O nega-
rre 7 ¥
[T mu&ulm aned it

Booh 2 and AHD Iunctions. loge
gates: HOT, @chare-OR, NAND, HOR ana

giies, Vruth tables: Deddorgans Laws
CaNoMecal loAm; oo convenliond, Rar

naugh mappaz ttumedisle B0 wied

X Hart aAdern and full sdders. wuby
Wactony, panal and PRIl BOGE, pro-
cansor and Aril WD OQAC BhiHE u\Lﬁq

BASIC COURSE

Designing
Digital Systems

Two programmed learning courses:
hardware and 5oftware; theory
and application.

WO R QUARANTEE
Thare s gbaciutely no Ak 1o you. il your're

g y salnled with

TAE CEDUCTIBLE
In Mmoul Cosed The ol 2ot of CLI couries
C b B UL Gt Sapdd

POl ovbERS - FREE

multplcation and dengon e You may wih the oroer knm Deeow # pou
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sxchugreOR lesabace counler, randim Bt L e W e aciivens Balow, il
[ 1 mo&orm {AAMSE resd only m m:.-:‘ nn:“ mumr.n:. m
mavnoras (R nl tal Ci ror Lt & 3 'y W On o
Book & Structure o1 chiuiatons, Mey DAl Comey izt and wine Dos‘ { of Dm:l':,:
board  endodi decodng o 14 grma). “DCLE
cegitler l'rllum ol m:tmptwm CONTENTS . & "Both’ g} on
Pﬁu. wckiirss decodeny. roptraciion bk Drgitan Cs Logx and E 4 your Tk
IBIrUL n  JeCadinG  Confrol  PROQ 1] Tor M by Ho fathe Mlayn Pusiicenbs 503 5% sake W We Dy
sruivne Pratical krow MKl oitd than smphs iith. Al Shipping
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new ideas

ELECTRORNIC VOICE SUBSTITUTE
DID YOU EVER LOSE YOUR vOICE BECAUSE
of laryngitis, or for some other reason?
This device will give you a new “voice™ of
variable volume and piwch. It can also be
used on Halloween, or other occasions,
and it's a lot of fun just to play with, in
order to see how many diffecent voices
yOu can create.

As shown in Fig. |, your voice—or
even a whisper—is amplified up to 1000
times by the 741 op-amp. That op-amp
requires a dual-polarity power supply
{posilive and negative voltages of equal
magnitude). Thus. it needs 1wo 9-volt
batteries. 1f you look carefully you'll
notice that two batteries are used for the
741 and that one of them is shared with
the 555 IC.

If additional amplification is desired, as
many Op-amps as you feel arc necessary
can be added. Another option would be 1o
usc one of the many IC"s that conzain two
Or more op-amps.

The 555 acts as the tone generator, and
it's configured in the astable mode. Its
pin-3. square-wave outpul is transformed
into a triangle wave by R1 and C2. The

pitch of your “voice” is controlled by
RI.

Now we get to the heart of the circuit:
QI. Transistor QI can be a 2N1086,
2N10%1, or any other cquivalent NPN
germamium-1ype such as a Radio Shack
276-2001. Sounds picked up by the mi-
crophone are amplified by the 741 and
that IC's output drives the transistor to

saturation. When Lhe transistor is in the
saturated state, the triangle wave is able
to reach Lhe speaker, and your new
“voice” 1s heard.

Unwanted noise may occasionally trig-
ger your “voice” due Lo the high gain of
the 741 op-amp. If this gets to be a prob-
lem there are several simple solutions you
can try. One would be to usc a higher-
impedance microphone. Another would
be to substitute a higher value for resistor
R3. A potentiomeler may alsg be used so
that the value can be adjusted to fit the
ambient conditions. On-off switch S| is a
DPDT iype.

Any technique can be used in building

his circuit. | hope that the device will be

useful or fun for you—or both!—J. Pau!
Sturgis

WwWwWw americanradiohistorv comm

NEW IDEAS

This column is devoled L0 new Ideas,
circuils, device applicalions, conslruc-
lion technlques, helptul hints. etc.

All published_entries. upon publica-
tion. will earn $25_ In addltion, Panavise
will donale their model 324 Electronic
Work Center, having a value of $49.95.
It combines their circuit-board holder,
tray base mount, and solder station {3ee
photo below). Seiectlons will be made at
the gsole discretion of the edlicrial siatf
of Radio-Eleclronics.

| agree 1o the above terms. and grant
Radio-Electronics Magazine the right
to publish my idea and (o subsequenlly
republish my idea in collections or com-
pilations of reprints of similar artictes. |
daeclare that the attached ldea i3 my
own original malerial and that its publl-
cation does not vioiale any other copy-
right. | als¢o declare thal this matarial
had not been previously published.

Titie of Idea

Signalure

‘Prinl Name Date

Street

City State ZIP

Mall your idea along with this coupon
to: New Idems Radic-Electronics,

200 Park Ave. Soulh,

New York, NY 10003
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Our “macho
MOdel 169. ceterisa tough,
M-digit bench DMM with 0.25% basic
DC accuracy, large 0.6" LCD display,
range arsl funcbion annundators on the
display and 1.year battery life.

$169

Model 178, are
frills 4% <digit three-function
DMM for production use.
High accuracy and all the

capability $2 49

necded for most general purpose uses

Model 179. v..
all the fealures offered by
the 178 plus TRMS AC, AC
and DC current, 10wV sen-

sitivity, and $ 3 2 9
Model 179-20A

Has all the features of Lhe
Model 179 but alsc includes
an additional 20A range,

Qur rugged, hand-
Model 130. nadsvidin 1D
DKM has five full functions, 0.%% basic
DC accuracy, tasy-to-use Motary switches,
impact-reslstant case, light {only 10 o )
weight and m 10A current range.

$115

KEITHLEY

£ = or applications —

Serond the A tanen of mdm T $359 SEND FOR OUR CATALOG X e

Model 177 Call TOLL FREE: v m“ d
e + i
frefoion, vagn " NORTHEASTREGION  (800) 526-2514 | genp FOR 00D Ao
DM has l{_\i{MlsmiclnA NJ. CaLL: OUR cover shipgping
shsstvity, H
0.03% basic ac- (201) 227-7720 COMPLETE | g peurance
$499 LINECARD [simn

AMPOWERINST., INC.

26 JUST ROAD, FAIRFIELD. N.J. 07006
QUT OF NORTHEAST—CALL COLLECT

top-of-the-line, S¥a-digit

DMM. Microprocessor con- PRICE S SUBJECT

trol provides 0007 % basic

DC accuracy. $595

TO CHANGE
"'WE SERVICE WHAT WE SELL™
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Electronics Paperback Books
Quality Paperbacks at Affordable Prices

SPECIAL THIS MONTH

O This month ONLY $3.95

B
;

0\-\ P SPECIAL PRICE  Toorder from thus ad: Check off the books you want. Total the phces Addin
oet;" GOOD UNTIL shipping. NY State residents add Sales Tax. Totat it up. enclose your check I
{ 5/31/81 and mail
Q

] Radto Circuits Using IC's $3.50
Single IC Projects $3.95
IC 555 Proects (Expanded Edition) $4.50
28 Tested Transstor Projects $3.30
| Electronic Calculator Users Handbook $2.95
[] Handbook Of IC Audio Proamp and Power Amp Construction $3.24
] 50 Circuits Lising Germanium Silicon and Zener Diodes $2.25
[C] 50 Projects using Relxys SCR'a and Tracs $2.95
[ 50 FET {Field Effect Transistor} Projects $3.50
[T Digial IC Equivalents and Pin Conneclions $5.95
[] Linear IC Equivaients and Pin Connections $6.95
S0 Simpla LED Circuits $2.25
E How ToMake Walkle-Talkies $3.50
Popular Elgctronic Projects $3.50
) Etectronlc Music and Creative Tape Recording $1.50
_| Projectstn Opto Electronics $3.50
[ How To Build Your Own Metal & Treasure Locators $2.95

WWwWw americanradiohistorv comm

ELECTRONIC TECHNOLOGY TODAY INC. 581
?9‘3 17 Slate Lane, Central Islip, NY 11722 No Canadian Orders
I C}‘?‘C’gw{-\é Q(\CQ . Total Price . I
QOGQO\ Dfls el bt Shipping and Handting . . e
X {60¢ 1 or 2 books. 25¢ each add.)
I <5 4 Subtotal
A Sales Tax (NY S denits onl
90 \C;\ f\@ es Tax (NY State Residenls only) E—.
I ‘Jq'so\\\%\éq Name . = - = I z
\ %@Q ] This month ONLY $2.50 | agdress_ >
L iy _ State Zip_ I ©
T e ) ) T (e — e O] ) [Pe— ] ) ) [ [ =
85
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service clinic

if all else faifs, look for a leaky transistor. Here’s what they're

all ahout.

A FEW DAYS AGO | GOT A LETTER FROM A
Lechnician in Maryland who was having
trouble with an RCA CTC-33. The sci
had all kinds of symptoms: weak color.
intermiittent drive-lines on the raster,
very poor sync, and so on. He (ried every-
thing he could think of, in¢fuding replac-
ing alt of the IF transistors and even the
video detector diode. The key clue he
gave me was that the DC voltages were all
off around the AGC stage.

If you have problems in a “controlled
stage” like the {F, be surc thal the conmirol
circuit isn't causing the problem. In this
case the control cir¢uit is the AGC (Fig.
1}. The symploms sounded familiar. 1'd
had almost exactly the same problem
some lime ago, and |'ve heard of several
similar cases, The cause in ming, and, ]
suspected, in his, was & leaky transistor in
the AGC siages. The keying pulse was
present, but the DC voliage was far off.
This is one of the RCA chassis that uses a
comparatively high AGC voliage (from
+50 to +55 volis). He mcasured only
aboul +25 volis, so thal excessive bias
was evidently holding down the IF gain to
the point where many things were upsct.
Leakage in any keyed stage, such as AGC
Or SYNC can causc it to slay on too long,
among other things.

Leaky transistors aren't all that com-
mon. However, that is onc possibilily we
must consider whenever we run ino one
of those mysterious muitiple-symptom
cases. (A more common cause, of course,
for mulliple sympioms is a bad Rlier
capacitor that allows feedback between
all stages. If the B+ lines are clean on the
scope, though, that isn't it.)

TD SECOND vIDED
DUTPUT

JACK DARR, SERVICE EDITOR

Don’t try to measure iransistor leakage
with anything but a good transistor tester.
You can not¢ identify a leaky transistor
with a VOM. Leakage in silicon transis-
lors may be as little as 10-15 microam-
peres and still upsel circuit operation. I've
scen il happen. The vider germanium-
types have a normal leakage higher than
that. but we sec very few of those in signal
circuils any more.

There are quite a few good transisior
testers on the markel. I have onc that’s
been around for a while, a Sencore CG-
151. It rcads actual leakage on an analog
meter. It also tesis FET's, I've heard that
FET's can be very tricky with leakage,
though [ haven't run into that as yet.

Leakage causes problems in any cir-
cuit. Not long ago, a friend and | found a
puzzling problem in a very complex DC
voltage-regulator circuit in an imported
s¢1. The trouble turned out 10 be a lcaky
control Lransistor in an error-amp ¢ircuil.
That fouled up the regulator stage, and as
a result there was no reguliation to speak
of. The key clue here, as im all cases like
it, is that the ¢ircuit simply does not work
as it should! Resistors, supply voltages,
cic. seem Lo be OK but the sct still does
not work. So, the aclive device—the tran-
sistor—would be a good suspect. One
good check, if you have a duplicate of the
suspicious device, is to replace it and
recheck the operation. Since it's usually
necessary to take the transistor oul to get
a definitive leakage test (with no shunts),
you may as well try a new one anyhow. If
no substitute is available, test the original.
If it shows leakage, you'd better order a
replacement.

+ 17V

IF AGC
T0 EMITTER
FIRST IF STAGE
PULSE-GATE
DIODE 80K ! N
I e o IF ABC
10K AF BlAs  |*S2BVAE_/ AWP
iV
100v <
.330pF ot (¥:1.4
v
70 #4 DN FLYBACK 76V 476V

FIG. 1
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I've noticed that quite a few of the new
sels are coming out with fairly complex
voltage-regulator circuits. Those circuits
include not only the regulator itself, but
the error-amps, et¢. Some also include a
“start-up" circuit that develops a pulse of
DC to kick the horizontal oscillator into
action. If you find one with poor reguila-
tor action, or anything else that isn't nor-
mal. suspect the possibility of lcakage in
one of the ransistors.

Here's another oddball that came in
the last batch of letters. The symptom
was an odd horizanial line that foated up
and down, and varied in width. Checking
through the circuit to sce where the verti-
cal blanking was, | found that it came
through a blanker transistor. [ suggested
that the transistor be checked for possible
leakage since the variable nature of the
symptom made that quite a possibility.

The triplets

A greal many solid-state sets use the
RGB circuit. There are three video out-
pul stages, one for cach color: red, green,
and blue. In most sets, those stages are
identical triplets. This is one time when
plug-in transistors or small modules can
be very helpful. If you see odd one-color
symptoms. try interchanging two of the
three outpul stagesfiransistors. If the
problem is in the blue, for insiance, swap
the red and blue output siages and see if
you now have the same problem in the
red. If so, that output stage is bad; leak-
age here may be the cause.

A letter came in a while back concern-
ing a “*blue smear™ around objects, espe-
cially light-colored ones. | suggested
swapping two of the three output transis-
tors, with the idea that a leaky blue out-
pul transistor might be causing a "blue
blooming™. (I did tell him to check the
convergence first, bug 1hat wasn't it")

Transistors can do some strange and
interesting things. I've had one on my
bench for a long time that was removed
from the third [F stage of a Zenith. On
the curve tracer, al room temperature, il
makes & beautiful “sct of ingers.” Cool it
off a bit with a short pufl of freeze spray,
and the pattern collapses. Warm it up by
holding your fingers on it. and the pattern
comes back. Warm it up a bit more by
holding a soldering iron near it, and the
pattern collapses again. The transistor
will work only over a very narrow range
of temperatures. Leakages are often tem-
perature-sensitive so freeze spray and a

continued on pagé 88
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By Nstronics

ASCIl/BAUDOT,",
STAND ALONE

Computer
Terminal

COMPLEYE
FOR ONLY . ..

S:IJ¢|4£’E)5

Start Computing For Just $129.95 With An
8085-Based Prolessional Computer Kit—

Exploreri85

| 100% compatible with all 80804 and
8085 software & development tools]

No marter what your future computing plans may
be. Lovwl A "—ad 129, %5 — s your starting poini.

Srarttag ml part $129.99 for u Lavel VA" operating system,
you Ot now bulld ihe EXRCT compurer Jout want. Expiorer /33
cam de your Miginner' orvtem. OEM <ontrofier, ar TBM.
Formeited 3° disd srmall Bulinl dpatem, . . JH JORTE AEvET
Jorced (o spend a pemry fOr 8 componemi or feaiure you don't
wen! ond yem rem fipand In smafl, offordeble  sieps?

Now, for st §13¢.95, you can 0Wn the firsi bevel of a fulty

The Natromics ASCIE BAUDOT Computer T IKitlsa
mKropoctior-contclled, Hand skone  Keyboard/terminal
FOqUIFAL A0 COmpULer Memory of software. [t allows 1he use of
cither m 64 o 32 character by 16 bae professional dispiay for-
mat with sclectable baud rate, RS232C or 10 ma. output. full
cursor conifod and 75 ohm composite video oulput.

The Leyboard foliows the dard ty 1 fi
and genesater the entire 128 characier ASCII upper/lower case
st with 96 printable charscters. Femlures include onboard
regulations, welectable parity, it ok key, alpha ket jumper,
a drive capability of one TTY load. 3nd 1he ability 10 male
duectly with almost any compuier, including the new Ex-
phorer /85 and BLF products by Metronics.

Toe Compuiet Terminal fequires no /D mapping and
includes Ik of memory, character generator. 2 ey rollover,
processor contretled cursos control. paraliel ASCL/BALIDOT
to serml conversion and wrial 10 video peoctsung—Tully
cryplal controlled for wpeth socucacy. PC boards arc the
highest qualny glam epoxy for the ultimare in reliabulity and
long hie.

YIDEO DISPLAY SPECIFICATIONS

The heart of the Neironicy Computer Terminal b Ihe mwcro-
proceusor-coniroled  Metronies Vides Dhsplay Board (VD)
which allows the terennal (o utilize either & paraliel ASCH or
BAUDOT ugnal powrce. The VID converts the parailel dala to
serlal dara which I then formatted W either RS232-C or 20 ma.
cutrent boop outPut. which can be connected (o the senal /O
on Your computer or other snletlace, Le.. Modem.,

Whin connecledd to & compPiiter. the compuler musl rcho the
characier received. This dais is received by e VID which
processcs The inl'ormnhm;jomminl 10 data to video wnable
10 be displayed on a TV 1l fusing as RF modulsion o om 8
video monitor. The VID generates the cursor, horuonial and
vettal sync pulies and petforms 1he houstkeeping relative to
which charscier and whete 1L ks 10 be diplayed on the screen.
Video Dutpai: 1,3 P/P tate 75 ohen fEfA4 RS5-170) + Beud Ratc:
110 ond 300 ASCH = Ouiputs: R5232-C or M0 ma. currenl ivop
2 ASCHL Charscier Set: [ 18 prinfoble characieri—

aBTS eBu Al Moo 123 2t s Sl 004

1248787 (On¢,-, 70123456789 :{=)?
SABCDEF GHT JXLMNOPQRSTUMNRYZ (NI _
v :ggighijklannaqrqigvuxy;§5}ﬁl

BALD mrncter Sef: 4 B L D ¥ O P
RETUVWAYZ-P:"350f},, 8014287, 2/563"
Curmar Modvrs: Home, Backspoce, Horizontal Tob. Line Fred,
Fetvical Teb. Carrage Return. Two specwol cwsor sequences
arw proviked for gbaciute and relanive X. ¥ cursor sddresning *
Cursor Coutred: Lrase, End of Line. Erase of Screem, Form
Foed. Deiery » Monnor Operadion: 50 or 80MH7 Gumper
selectable

Contngnial 1) $.A, Crudi Card Buyiry Qutyide Cannecticut

CALL TOLL FREE 800-243-742

To Draer Fram Connecticut O For Technical

T ™ hsssunce Bl Can(203)354-9375 %
Netronics RAD Lid., Dept. RE-S
333 Llcafield Rosd, New Muford. CT (6776

Piease send the 1igms checked beiow—

O Netrowks Stmad Alose ASCH Keyboard. Campuier
Termina) WK, S4a095 phis $3.00 powage & handling. |

0 Debuw Servl Cabdawd for Metroncr Keyboard/Termi-
nal In Blue/Black Finish, $19.98 Plus $1.50 postage I
and handling.

O Videa Display Board Kit alose s keyboasd), 330,95 |
plus 53 poviage &

O 32 Viden Moauor {10 MHz bardwidth) futly auem- |
bled gnd 1eued, LIS plus §3 postage and handling.

O RF Moduisiar KM (1o use your TV 3¢t for & monitor). l

£2.9% poupaid.

l O 5 amp Power Sapply Kt In Delune Steel Cabinet I
{£BY @ 3 amps, plus 8 VACD), $39.95 plus 52
pottage & handhing |

Total Enclosed (Comn. res ndd taley tan} s I
O Personal Check O Cashiers Check s Money Order
O Yias [0 Master Charge{Bank g ____ ) l

IAm, Bm 8 I

Sig Exp. Date _ =
| |
Name _ I
Address | ¥ I
lCilr_ r==gl 3 I
State

it st O Semd Me More Tnformmallo?  amm mem ol

| FNeironlcs RAD Lta Bept. RES

=y ™ com-
puter which features Ihve ndvanced Latel BOBS cpu, thereby
giving vou imemediaie &rPSE (0 afl saftwant Ond development
fools thet exist for borh the 8023 ond (15 308GA predecensor
trhy are 100 0fiware COMPatibi/—a compulcr which
fesiurey onbosrd S-100 bus expanidos_phus inscent CONver-
sion 10 masy Hofage disk memory wilk eher 3.174°" diskmes
of standard IDM-formacied B disks.
For just 3129.9% (plus Ike coM ol a Porwer supphy. keyboard/
| and RF mesdul If you doa't have them already),
Enplorer /88 lets you begin compwiiak om a significan! kevel. .

By Netronios

registeis, . mnghe slep wib spgister divplay o each break point
o B0 10 exetution 8ddress. Level A" in the Hex Fersion
makes & perfect contioller Tor industrial apRhcatons and can
be progprammed uvng the Netronics |{ea Keypad/ Thaplay.

- Hax KeypadDisplay
Specifications
Cukoutsior 1y keypad wigh 24
wyuem defined and 16 user
deflined ke, & dign cakulator
“T display whuch displays fuli
address plus dma m well o
Hex Aeypad/Dispid y register &nd status information.
Leval “B" Specilications
Level" B provides the 5-100 suignsh plus bufferv/drivers 10
supporl up 10 un $-100 but boards and includes: addres
decoting for onboard 4k RAM expansion ascleci-abie W
4k blockt , .nddress devoding (0F onboard Bk EPROM expan.
tion wrlectabde in Bk bocks, .. adderss and daia i drivers lor
onboard expansion. .. wail Mare generalod {Jumpe: sriectable),
o allow the use of ylower memorse, . two wparate 3 voh

appiving 1he principles discussed i Jending e maga-
e . developing 'inte of the an'' computer polutiony for
both the wdustrial and keiwre gnvironmaont.
Level “A” Spacillcallons
/B5's Level A’ tysiem features the advanced Iniel

5 cpu. an K333 ROM wiith 3% deluse monllaunpcutins
iystem. and BE §155 ROM 1/0—all on a singk motherboar
with foom for RAM/ROM/PROM/EPROM and 5100 ex-
pamion. plut Bencrous pLolOlypang space.

(Level A’ makes 8 perfect OFM conlrollr for indwatrial
appticationt and b Availsbe in & sprcinl Hes Yerdon which
can be pragrammed uideg
the Melronicn Hex  Keypads
Display.)

TC Board: glas epos ), pliled
through hok with solder mask
s )0 provisions for 2%pin

connecior for terminal
wrigl 170, which can aba sup-

te opwrwimg fysiemn, port @ paper  tepe _ruder
pw;'m for beginners, hod- ) pi o for 24.pin DiF
bt o disteal con- o for her keyboard/dis-
Frodier uae. play . . . cauetic 1ape recordest in-
put.. .cassctie tape recorder owipul.. .CRisElte Wpe control
owput, , speaker ouipul ... LED cutput indwasod on 500
(serial outpus) line,  printer interface (less drivers). . . toint of
four B.b0l plus one &-bit 170 ports s Crysial Fregeescy: 6,44
MHz = Cofllrol Swilches: rewet Akt wsee (RST 7.5)
interrupt, , , addilional provinons for RET 5.5, .5 and TRAP
interrupis onboard ¢ Cosnter/Timer: programmable, |4 bu
binary * Systens RAM: 236 bytes localed at F209, sdeal for
smaller sysiems and for use av an rsolated sack area bn
opanded 3¥8ems. . RAM expandable 10 64k via 5-100 byt or
4K on moiherboard.

Syiem Monblor {Terminal Venionk: 2h byles of deluse
1y#iem monitor ROM kocaled a1 PO leaving GA00 frex or user
BAM/ROM. Fealures dsdhude 1ape load with labeling . 1ape
dump wih iabeling. .. /change 1 of memory
L..insert dala.. wArm sl . cxamine and change atl
pegisers. . vingle Hep with repiuier dispiay &l each Break ponl,
a debuggping/Isining feature. . . g0 10 ensculron sddress. ..
move hf:lcn of memoty from one locanon 10 enober, . fill
blocks of memory wilh 8 conuant, . display Bocks of memaory
.. AUTOMMIC baud raie sdection . . . variable display bine kengih
contred {1-135 ehsraners/hme). . .channchized 170 monitor
routine with B-bit Paralicl outPyl for Mgh speed printer..
serial gonsole 1n ard censole oul channel so 1hat monitar can
communieate with |/0 Poris,

Syatem Monlior 1Hex Y endonk. Thpe load with [abeding.
ape dump with labeling. . . examine/change comonls of mem-
ory...inserl dala. .. warm Hant, . esamine and changc

Level "A™ ar $12995 b a

| 333 Lilchfield Road, New Miltord,
Please 1end rhe ifems checaed below--
| O Exploerr/as Leved A" kir (ASCHI
Wersion}, $129.95 plus 53 pih.

T 087768
plus §2 phh

O Detuze Steel Caliner fod ASCIC

L Level “C" Specllications
Level "C" etpands Faploter's
motherboard with & card cage.
tllowing you to plug wp to six
Svl“.; m\ direcily 1nig Lthe
- mothet 4. Both < and
f "0-"!’/” with Level cyrdy are neatly mntnn.rs‘mﬁde
" rard coge. Eaplorer*s delune weel eabined,
Level "'C™ includés m pheet meial superstruciure, 8 S.card gold
plated 5-100 externion C board which ptugs in1a the molher-
board. Jus sdd required aumbes of 5-100 gonnecion
Lavel O Specilications
Level "D provedes 4L or RAM. power supply regulation.
filtering decow;Mmg components and sockers 10 caPand Your
Explorer/35 memary 1o 4k (plus 1he orginal 238 byies locaied
in the B155A) The warke RAM can be located anywhere from
%W Lo EFFF in 4k blocks,
Level "E” Spacilicaitons
Level “'E** adds sockets for 8b of EPROM to use 1he populn
Inel 2716 or the T XS 16 5t includes all sockers, powet supply
regulator, heat wak, fikering and decoupling componcnts.
Sockets msy alvo be uwed for soon (o be avallablc RAM IC™:
tallowing fof up to |12k of anboard RAM),
Ordec A Coordinaled
Explcrari8s Applications Pek!
Expetimeniec's Pak (SAVE 512,500~ Buy Leved ""A' and Hex
Keypad/Dusplay for S199.9G and ot FREE Intel S085 uier's
manual Plus FREE posiage & handlingl
Sipdent Pak (SAVE S24451_Buy Level A" ASCH Key-
board/Computer Terminal, and Power Supply for $319.85 and
31 FREE RF Modulsior plus FREE Intel 8085 user’s manual
plus FREE powage & handling!
Eagincering Pak (SAVE $1.000_Buy Leveh A “B"
<O D, and UE' with Power Supply, ASCII Keyboard:
Computer Teminal, and six 3-180 Bus Conneciors for $514.75
and gt 10 FREE computer §rade casietie lapes plus FREE
BOBS user's manual plus FREE postale & handling’
Buunest Pak (SAVE 539.950=—Buy Explirer/I§ Levels = A"
B, and “C” {with cabinet), Power Supply, ASCII Key-
board/Computes Terminai {with cabinet), 18k RAM, 12"
Video Monitor, North Star 5-1/4"" Dhsk Drive (includes North
Slar BJ\SICJ with anr wpply and cabinet, all for just
$1599.40 and ge1 10 FREE 3-1/74'" minkdusketics (349,95 value)
plus FREE B4 % uier's manual plus FREE posiage & handling!

Contimntst U5 A Gradd Cand Buyrs Dutside Cenneclzu

CALL TOLL FREE 800-243-7428

Yo Orer From Connecticut Or For Technical
Aswmstance. Eic Call 1203} 354-9375
sonalized dnk operating tyilcm—jus
plug it in and youre up and runniﬂll].l
5699 9% plus §3 pikh.
DPower Swpphy Kil for Narlh S4ar

| [ Eaplorer/88 Level A" kit (He
Version), 312994 plus 33 pkh

O #a Microsofi BASIC on cassene

1spe, $64.95 postpasd,

O Sb Microsafi BASIC s ROM Ki

{requires Levels B, "D.," and “E'),
I $99.95 plus 52 pA&h,

O Lerdd *"B" (5.100) Kit: $49.95 plus

$Ipdh

DO Lavel *'C*" (5100 6-card #xpander}
l Kir, 33995 plus $2 pkh.

O Levgd D" (dk RAM) Kit, 54995
I plus 52 pékh.

J Levdl "E" (EFROM/ROM) XN,
l $3.93 olus 50¢ pich,

O Delure Steel Cabinet for Explover/
I £5. 509,95 plus 33 pith

0 ASCHl Keyboard Compuier Ter-
I matanl Kit tfeatures m rull 128 charkcter

i, u & kower case. full cursor con.
I 1tod, 1 ohm video oulpul converiiblie

1o bauvdot oulpul, selecrable bavd raie,

R5233-C or 20 ma. 1/Q, 32 or &4 char-
l acwer by 15 line forman. and can be
uied wilh etther 8 CRT monitoror a TV
st fif you hawe an RF modulator).
S149.95 pluy $2.50 pdkh,

49 95

LD lie_heypad.Divglay X
. — -_ L2 X & N _§ N ®§ § § 3 1 R |

Keyboard/Terminal, $19.95 plus 51 %0
p&h

O Power Supply Kii {£8Y @ 5 amps}
Ia deluac sicel cabinel. $39.%3 plus 52

a (;'llld Plaied %100 Bus (anneciars.

5405 each, postpand.

O RF Moduistoe ki {aliows you 1o

use your TV 101 a1 a memitor), $3.95

postpeid.

O ek RAM Ki115-100 Board expands

10 G4k}, $199.95 plus 12 phh.

O 32% RAM Ki(, 533993 Plus 52 pkh.

O 40K RAM Kit, 545995 pius $2 pdih,

1 duth RAM Kit 55995 plus 52 plh

O 14k RAM Expassion Kit (to expand

any of the above up to B4k), 51098

plus §2 pdth cach.

3 Iniel 3085 cpu User's Manual, $7.50

pospaid.

[ speclal Compuicr Grade Cassetre

Tapes. §1.90 each or 3 lor 88, posipaid.

0O 12" vides Monitor {10 MHz tand.

whlih). $139.958 plus $5 pich.

%‘ Morth Star Double Denslty Floppy
sk KIt {Onec Drive) for .Eaplorcrf

13 (includes 3 drive 5-100 conirclier.

DOS, and extended BASIC wilh per-
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Dhsk Drive, $3%.98 phay 52 plh.
O Delure Case for Morth Sear Disk
Drive, 33993 plus 52 plkh,

D Eaperimentor's Pak  (3ec -bmcj,l
519,90 postpaid.

O Sludént Pak (16 above). musl
poipuniad

] D!imﬂll Pak  {see nbovc].l
5514.73 postpaid.

O Ausinert Puk (se¢ above), S159% 40

prostpaic

Toial Enclosed § . I

gm. ey, add w1t 18x) By— l
Penonal Check O MO /Cushier's

Check

Ovia O Master Charge

(Bank F__ i
Acel. # I

Signavze Exp, Date —
Print

Mame ___ —
Address .:
City

Slate Zip: =
& Semd Me Informailon = J
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& RADIO-ELECTRONICS

SERVICE CLINIC
conrinued from page 86

heat gun can be valuable toots in finding a

bad transistor.

I’'m reminded of something | got from
my friend Bob Lucas. Aficr telling some
horror stories like the ones above in an
article for TESA News, he ended by ask-
ing:

g"I-'ien'nemt:mr when lransistors first

came out? They told us they'd never
short. 0pen, or gét Inlermiitent, and
would last forever!l | wonder when
the engineers are golng to get
around lo making these Immortal
transistors?”

So do I, Bob, and so do we all'

service
questions

00000PS!

fn your disgram of the Hitach! NP4-SX
chassis In the Dec 1980 issue of Radlo-
Elactronics, TR-907 is shortad gate fo
anode! That wouldn't help.—CH., Tinton
Falis, NJ

Thanks; you're right, and we're
sorry. A line has been added from the
junction of R906/C322 to the TR9O!'s
gate; this should be deleted. Correct
that on your copy of the article, people.

MORE BROADMOOR

Robert L. Grow of Philadelphia, PA
has found a new address for Broadmoor
parts. World Wide Systems. 342 W,
Touhy Ave.. Chicago, 1L 60645 has
bought up the company and has whal-
ever parts are left. The leiephone
number is (312) 982.9340. Bob says,
“*Thanks.’' to Sams, who spent half a
day digging up that information.

HORIZONTAL SHADING

This Quasar CTS-942 came In with no
high-voltage output end bad horizontal
trarsistor and damper diode. Now | gef &
picture, but it iz shaded from left to right.
It stariz out dim and brightens as It goes
ta the right. When the sat is turned on, the
horizontal waveform is normal, but after
warmup the psak is distorted, Also, there
Is excess current on the +99.5-volit DC
supply; it Is 1 amp but it shoukd only be
0.5 amp. The vertical sync is erratic but
that may not be reiated. Got anything on
the crystai beil?--J.F, Furiock, CA

The Crystal ball shows one thing; a
horizontal-frequency sewtooth signal is
managing to get into the video circuitry!
That causes the shading. | remember al
least one set with that symptom; one of
the flyback-derived DC-voltage supplies
had an open filter capacitor. Check all
of the DC-voltage supply lines with an
oscilloscope and look for that sawtooth
pulse. Any kind of pulse you find on a
DC supply line is wrong! Get rid of it by
checking the filtering.

EQUIPMENT REPORTS
continued from page 42

metallic objects with 8 moisture content give a
slight “metallic™ reading due 10 their capaci-
tive conductivity. A metal locator of this type
IS very scnsitive 1o small objects. As & stud
finder. it does a credilable job detecting nails
bebind wallbonrd Coins were readily detecta-
ble with the untt held threc or four inches
above ground. Buried objects may be detected
at shighily greater depths due 10 1he jonization
of the surrounding soil Maximum depth pene-
tration on large masses is about three fect.
That is handy if you happen to stumble on a
buried locomotive.

Most compelitive transmitter-receiver metal
locators are substantially more expensive than
the modei 63-3001. Considering its low cost, it
is a good value and will provide endless hours
of fun at the beach or playground. Beer cans
and pop-tops are available by the thousands.
Who knows, you might even find something of
value!

The model 63-100! Metal Locator sells for
539,95 at your Radio Shack dealer. R-E

Red Cross: Ready-for anew century.

Amwluthanmommmug

YOU CAN BUY AT THESE PRICES TOO!
AND THESE ARE NOT =FALLOUTS™ "RECTSS, “FUNCTIONAL ONLYSS, “COSEMETIC. NENTS A YEAR, YOUR SAFINGS RILL COFERN THE ASNUAL MEWRERSHIP FEE OF §25.00.
DEFFECTS™. "DOLSLEMARES™ ETC;: BUT. ALL ARE FRIME ICs. PITH FULL MANUTAC AND FROW THERLI ON IT wipL 8F ALT PROFITA 30 DONT DELAY. AND JOIN W LY
TURERS MARKING, AND 100% TESTED FER SPECHRICATIONS THEIRF 13 4130 MO NWE  OARER TO civE TOU sI'CH LO® muicEs, FE RAVE A rEpY UMITED ADVERTISING
LIMITS, siniWUN ORDIF ANGUNT, OR OTHIR CONDNTIONS A9 A MEMESR OFf EUDGET. AvD YOU FILL NOT SFL THIM “AD" TYEAY WONTH FOA INFORMATION ON
ELECTRONIC BUTERS CLIE, YOU CAN EUT YOUR IG OF OTHEN COMPONINTS SLCH  HOF TU JX AND TO FILD OUT BOF TRI CLUE OMERATES, CORCLE READER SERFICE
AS CAPACITURS, RASSSTORS, DNODEY, SOCKETS, [DCE-CONNECTORS, EREADBOARDING INCGLEAT NUMBER™ OF [His AD OX 1END A POST CARD NTH YOUR NAML AXD
COMPONEATS AND EVEN WICKOCOMPUTERY AY PRICES THAT (NL FELL MELOW ANY. ADDRESS TO: T-BL P O Bam 81T, Columbia, MO, 43205,
THING YOU RAVE ESIR SEEY RrFoRL IF YOU BUY ONLY 850 BOKTH OF COMPO-

PLEASE NOTE: ONLY MEMBERS OF ELECTRONIC BUYERS CLUR ARE ELIGIBLE TO ORDER AT PRICES LISTED BELOW.
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PHILIPS KNOWS
HOW TO SUCCEED
IN BUSINESS.
THEYJUST BOUGHT
SYDVANIA ECG.

SYLVANIA RECEIVING TUBES SYLVANIA PICTURE TUBES
SYLVANIA ECG®* SEMICONDUCTORS SYLVANIA SPECIAL PRODUCTS
SYLVANIA DATA DISPLAY TUBES

Philips ECG, Inc.

A NCHTH AMBICAN PHLIPS COWVPANY
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RADIO ELECTRONICS

Wanna
make

Then getin on the ground loor ol outer space
by becorming & dealer In salellite earth siations
trom Advanced Eiectronics. The Eanth Station
Peopte

You'll be abie 10 offer your customers 8 'turn-
ey system trom & compiete installalion to ihe
most complehenive adverlisng and
marketing progeim ever devised for The
saleilie eacih station industhy

We ke 10 think Ihe wave ol the future 18 hee
S0 give b & cali and let us tell you what 1%
happening in San Francisco Housion, Los
Angeles and Las Yegas II's Amazing

FROM OUTSIOE NEVADA CAlL

800-634-6047

ADVANCED ELECTRONICS. INC.
5081 Arvilie Streat
{as Vaegas, Nev. 89118
(702} 871-8766
THE EARTH STATION PEOPLE

CIRCLE 81 O FREE INFORMATION CARD

RemoveVocals

WITH THE

T 2 ORLSNOTLS Ciry, GIC F1E3e - {208 100 sgie

[0 Rush my vocal ZapperKit, $24.95 phus $3 postage
& handiing enciosed.

send seasmiied vocal Zapper, $39.85 pus 33
postags & handiing enclosed.

[ Send Fres Catalog
na

L
L

n
=
~

state _____ Mp

visaldwc D) cardno.
PALA Elsctrondcs, dept. SR, 1020 W. Wilshire, Olln. Gy, OK 72118 1
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LED VU METER
continued from page 63

=15y +15¢
]

- GND

FiG. 18—POWER-SUPPLY LAYOUT when the YU meter is designed to operate from AC power Jines.
Only the rectifier bridge and filter capacitors are on the PC board. The transformer is boled to the

bottom of the enclosure.

TABLE 1
Approximate
Switch | 0 VU | Voitage Level Corresponding Power Developed
Setting | Point for 0 YU Into Varlous Load Impedances
Reading 6005} a8 49
51 -10d8 0.32v 0.167mwW 001w 0.02w
52 0 dB 077V 1.0mw 0.08w 0.15w
53 +4dB 1.23V 2 Smw 0.19w 0.38w
54 +BdB 1.95v 6.7mw 0.48w 0.95w
S5 +12dB 308V 15.8mw 119w 2.37w
S6 +22dB 9.75v 158mw 119w 23 7w
57 +32dB 30.8v 158w 119w 237w

*'Option B’ section of Fig. 13 for the
other changes. Note that the LED
polarity has been reversed; the anodes
have been jumpered 1together and
returmed 10 a common ground.

The VU meter can be operated from
either an exiernal source of 24-10-30
volts DC as shown in Fig. 3-a or a 20-
volt center-tapped as in Fig. 3-b. When
using the external supply, a 741 op-
amp and 2N6111 power transistor are
used as the voltage splitter and regu-
tator 10 develop the dual-polarity volt-
ages (+ and — 12-to-15 volts DC}. The
component layout for that version of
the power supply is shown in Fig. 15.
Figure 16 shows the location of the
bridge rectifier and filler capacitors
when using the power-supply option
in Fig. 3-b,

Operation

After inspecting the PC Boards for
mistakes, omissions. solder bridges,
and the like, apply power and supply
an input signal. The signal can come
from the LINE Qutpul or TAPE Output
jacks of the stereo system or tapped
from the input jacks of the tape deck.
or, in the case of an audio console, a

WwWwWw americanradiohistorv comm

spare LINE output. If a signal generator
is available, apply a signal to the sys-
tem and inCrease its level until the tape
deck’s VU meters indicate 0 VU, Set
one and only one rocker switch (S1-87)
for an 0 VU reading (i.e., the 0 VU LED
just starts to light). Use R11 as a vemier
to fine-tune’’ that adjusiment. If thie
VU meter is being used to establish the
point where a power amplifier starts
to clip, perform the setup as before,
while monitoring the speaker output
with the VU meter and an oscillo-
scope. When clipping is seen, set the
appropriate rocker switch and adjust
R11 as before. See Table | for power
levels versus switch sewing. If Option
A is used (simple potentiometer for
input attenuator; no switches), simply
rotate the control for the appropriate
reading with any givén input. as ex-
plained above.

When recording. levels should gen-
erally be kept below 0 VU with occa-
sional peaks above 0 VU. The more
peaks that occur above 0 VU, the
greater the distortion. The user’s needs
and equipment will dictate the accept-
able amoumt of program material al-
lowed to exceed 0 VU. R-E
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market center

SATELLITE TELEVISION

BATELLITE TV seil-help nawsletter. Three issues
$5.00. 'LITE NEWS, Box §73-RE. Mobile, AL
36601

Satellite TV

FOR THE HOME

Slchk of Network TV?

Qut receiver lels yOU get
over 78 chennsis of 1#ie-
vigion directly trom sarin-
ortiting cabdes TV 1atel-
lites): HBO. Showtime. 3u-
per dtations. 3poriy and
mayial World

We don't just
sall Information!
We Manuiacture

From offshore ol rigs.
deie Iink3 to hotels
angd backysrd indial-
IBhons. we wrote tha

book Constantly up-
Hardware! et b
teCANICE INIOrmaton boos 8nd CAtalog giver youalk

Y 1he facis. Inexpensive dishes, [4eda Toiam-
atry softwere. kitd and mare Rscom-
mended reading by NASA, The Otnice
al Consumar Affars and quaity com-
nites like Rock welCalhi, Send
7 95 1odayl cALL

24.hry. C.O.D. Hallink
- {305) 33978500

® SPACECOAST

RCH CORPOAATIG)
£.0. Box 442-E, Mtlmonw Spos. Fl. 32?0!

LINK AMALYS8IS: understand the science bebind
satellite TV receiving systems. Six page print-out
on equipment configurations for your site, Signal
sirengths. antanna geins requirad. Azimuth, ale-
vallon. to WA satelites, F1 programmers, fre-
guancies. Link equationa soived for antenna/LNA
tracmotts. Pravide kongitude/lalitude or nearesi
highwey Inlersection. 512. check, visa/MC {c-
couni, explration) CHANMEL ONE. Willarch
Apad, Lincoln, MA 1773, 817/259-0333
SATELLITE ANTENNA MARUAL 10 bulid a 12
foot. screendd. ail-aluminum. Parabolié antenna
with polar mount. Plans $30.00. SA ELECTRON-
ICS, Box 277, South Mitwaukee. WI 53172

A ITE VISION
A 10N
¥ I.ITEV SION |

1
wmlmm;m‘. wa-lmulm
LRmpthale HIm Y OF yOn

= :‘.:;j;“:..'::m..*r,.....n o 4{*"
L4 ““?ﬁ{:nnnnﬁl

;.
CarRaLbeTr, Flmdo ror T

Enjoy Satelhte TV Now

Better than Cable Ty —Over 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enfoy. No commercials, FREE movies, Sports
and Yegas shows —woridwide, crystal clear

reception connects to any TV sef. Big (8> 11in.}

book laaded with details, photos, plans, kits—
TELLS EVERYTHING! Satisfaction Guaranteed.

Send $7.95 TODAY! Acg $2.00 for Est class {air mail) or can
out 24 hour C.0.D. rush order line |305) B62-5068.

GLOBAL ELECTRONICS,
PO. Box 218-E, Maltland, Florida 32751

CLASSIFIED COMMERCIAL RATE {tcr firms or Individuala oifering commercial products or ser-

vices). $1.65 per word Prepaid {no charge for zip code) .

. MINIMUM 15 WORDS. 5% discount

tor & |ssues, 10% for 12 issues within one year, if prepaid. 1
NON-COMMERCIAL RATE (for Individuals who want 10 buy or selt a personal itlem) $1.00 per ward

prepaid . . . nO Minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additlonal bold face (not available as ail caps) at
10¢ per word. All Copy subject 1o publisher's agproval. ADYERTISEMENTS USING P.O. BOX
ADDRESS wiLL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER-
MANENT ADDRESS AND PHONE NUMBER. CoPy 1o be in our hands gn the 26th of the third month
preceding the dals of the issue (i.e., August issue closes May 26), Whan normal ciosing date falis cn
Saturday, Sunday, oc e hcliday, issue ¢loses on preceding working day.

Ta run your own classified ad, put one word on sech of the lines below and send this form slong with your chack

Tor §1.85 per word {minimum 15 words} bo:

SATELLITE talevision...Howard/Col 1 boards
to build your awn receiver. For more Inlormation
wrlle: ROBERT COLEMAN, Rt. 3, Box 58-ARE.

Travelera Reat. SC 26690
BUSINESS OPPORTUNITIES

CAR painling made easy [or the common men.
Instructions $2.50. YANO CONYERSIONS, PO,
Box 3100, Truckee, CA 95734

MECHANICALLY inclined Individuals desiring
ownerahip of Small Elecironics ManulaCturing
Business—wilhou! Investment. Write: BUSINESS-
ES, $2-R, Brighton 11th, Brooklyn, NY 11235

NEW tax laopholes discoverad Everyoné eligible
Free sample newsletter. Wrile: ULC, Box 179-CU,
Clarkston, GA 30021

PROJECTION TV . . . Make $200.00+ per eve-
ning assembling pProjectors . . . Easy , . . Re-
sulls equal to $2,500 projectors , . . Your total
cost less than $15.00 . . . Plans. lens & dealer's
inlormation $14.00 . . . llusirated inlormation
fren . . . MACROCOMGIX, Washington Cross-
ing. PA 18977

EDUCATION & INSTRUCTION

ELECTRONICS books from world publishers
Lowest prices’ ask catalog. BUSINESS PROMO-
TION. Lajpatral Market, Deinl, India

UN_IVE_Rsﬁ‘f_doqroes by maill Bachelora, Mas-
fers, PhD's . . . Free revealing detalls. COUN-
SELING, Box 317-AE 5, Tustin, CA 92680

BROADCASTING! Slart your own radio station
al home. school, churcht Become DJ-snginear.
Free information. *BROADCASTING™, Box 130-
F5 Paradise, CA 95569

RADIO TELETYPE

WORLD presa radioteletype siations liat, Over
50 news services transmitling 24 hours in En t’ghs\h
worldwide. Much naws confidential. Hundreds ol
frequencies and times. Simple squipment. How to
sel up, sources ol equipment. Book with llats,
$5.00 postpaid UNMIVERSAL ELECTRONICS,
1280 Aida Drtve, Reynoidsburg, OH 43068,

VIDEO

CRT rebuilding machingry. $1000/53000 weekly
poasible when you own our palented picture lube
rebullding equipment. Training proviged. Phone
312) -6565, Write: LAKESIDE, 4071 N. El-
ston. Chicago, IL 60616

LCD watches US$7 .50 I'Ir For catalog enclose
US$1.00 10: RELIANT {ENGINEERING} CO.. P.O.
Box 338 10. Sheungwan, Hong Kong

WANTED

MIRRQR In the Iid, 3pinning disc, end other pre-
1946 television sats wantsd. Call coilect: {203)
521-5280

RESEARCH AND
DEVELOPMENT

Aessarch and development in slecironics: For
delails wrile: ARTRON LABS, INC. P.O. Box
25292, Chicaga, IL 80625

CB RADIO

GET more CB channsis and range! Frequency
axpanders. booaters, speach processors, how-10o
books. pian3, moditications, Catalog $1. CB
CITY, Box 31500RE. Phoenix, AZ 85046

Send 60¢ For Big Barg.am Catalog

1088 1 & bw: palan §
Brwmd Mamy Num

srmbimal o Al M - PR

SURPLUS CENTER [DEEEIIIRIN 7°0,.

qi one © CAPACITANCE METER .1pF 10 9%9Kul
n

© FREQUENCY COUNTER J5MHz
kit & SQUARE WAVE GEN. 1Hz to 99KHz-
Q OHMMETER - ).58MMz Xtel - Regulated PS5 - Flve
B" Regdouts—Low cost TTL Clreults- Aulomatic

Decimai Placement=-Bs AMAZED ~Build I tor
550 or lens. | Purchase tha plens, stchad P.C,

board 4=3/4" by 6=-3/4'" and front Panel decal
for 515.291 BAGNALL ELECTRONICS, nuu..n
78 May Sireel, Fairileld, Conn, 06430 *mr R

WwWwWw americanradiohistorv comm

WHOLESALE wideo tepe. all brands and slzes,
check our low prices, (ree catalog. ¥IDED TAPE
WHOLESALERS, 2420 Honolulu, Dept, RE, Mon-
frose, CA 91020.

FOR SALE

SCANNER/monitor accessories— kits and lacto-
ry assembiled. Free catalog. CAPRI ELECTRON-
1¢S5, Acute 1R, Canon, @A 30520

RF pow int fubes ial parts for
Yhem™ Ilnl.rl MRF454 $17.00, MAF455A
$14.00, 8950 5$95.00, GLF8 3550, cataiog and
cross-relerance help avoilable COD—Vsa/MC.
WESTCOM 1320 Grand. San Marcos, CA 93069,
(?14) T44-0T28

PI'CTURE tube rebuliding lqulpmml— wi sell
and buy new and used equipment. Free tralning.
ATOL TELEVISION, 8425 Irving Park. Chicago, IL
80834, Phone 312-545-6667

RESTORE old radios or TV's 1o oberaling condi-
Hon! Tired ol searching for Servicing informatlon?
Sams ilbrary of manufacturer's data for cid
radios dates to0 1920. Photofect 1981 index 11518
available sarvice data for over 110,000 TV's. Auto
Radios, CB's. and more. Seand $2 50 plus 50¢
shipping o: HOWARD W. SAMS CO. Dept
X0108, 4300 W, 62nd St. Indianapolis, IN 46268,

PRINTED circuit boards, Your artwork. Fast deliv.
ery. Reascnable. ATLAS CIRCUITS, Box 974,
Wayneaville, NC 28786, (TO4} 458-3738

30 channel cable converter. Only saaE, Ship-
ping free. BOB'S TV. 93-15 BE Drive. Woodhaven,
HNY 11421

LASER handbook with burning, cufting, Ruby
Reds, Co's, complete plans, books, and parta.
Send $4.00 to FAMCO, dept re, box 1902,
Rochesisr, NH 038687

REC ONDITIONED 1as! equipmant. $1.00 for cat-
alog—JAMES WALTER TEST EQUIPMENT,
2897 Nicked, San Pablo, CA 94806

CHEMICALS, apparatus. project books, wide so-
lection. Catalog $1.00 send to: PIONEER Ltd.
Ind, 14a Hughey Si., Nashua, NH 03060

SENCORE TV analyzer, brand-new, ilfe time
guarantee. Musi sell. $300.00 or best ofer. FRED
HAMMOUD, 10856 Pine, TAylor, M| 48180

LBEL AVIN

w
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@ RADIO-ELECTHONICS

RESISTORS carbonfilm 5% 1/74W 100 pk, 1/2W
100 pk, 1/8W 7Spk. metaltims 1% 50 pk. $3.00
per pk, atate valuas, $6 00 roinimum, CA tax 8%,
quantity pricing available. Shipping E0¢ per pk,
check or M.D. RESISTORS, 1670D Greenport
Ave., Rowland Hgts., CA 01?48

70 watt power booster $40.00. car caassiie
330 00, 30 day warranty; MSC. PO Box 706, Man-
cos, CO 81228 +51. postage

RESISTORS “W, W 5% carbon films 3¢ ea No
minkmum+. 1% metal filma. Send for details. Bulk
pricing available. JR INDUSTRIES, 5834-C Swan.
creak, Toledo, OH 43614

TELEPHONE or office bupged? Latest deiection
ulpmani finds oul lasl. Free |iterature. CLIF-
TON, Box 220-M, Miami, FL 33168

MICRDWAVE TV Downcanverter, includes 17 dB
gain horn antenna and tunabla power suppiy,
Aszarnbled and tested $210.00 posipaid, ABLE.
TRONICS. 9155-C Archibald Ave., Cucamonga.
CA 81730

100 brand new Philips cable TV convertera/VCR
programmers, $3560 (US fundy). Prepaid 1o your
door. Sample $48. BIRNBOM. 3855 Rldgewood,
Sulte 102, Monlreal. Canada H3Y 1B4 (phone
514-739-0814) USA Inquirkea

HAND HELD GAME BOARD SPECIALS
Thse are [he COMPHE functionel circud boards rom
popullr hand held games == NO Cawe OF Batees suppbed

Computer Perfect — 7)
Hes 10LEDS ang tone #0naa Yo fry % -1 L

1o Queas COMmect buflon sequenca o
bght LEDS in orcer. Requires two 9v
Datiprea With instructions. 24404

Computer Mind
You guéeis the secret number Mok In
computer Chip Memory Mas 10LEDS and
raryDosrd Requires one 3% battery. wih
Instructons
G405 13278

Starsound Board
Unigue bodrd uses IC Grewtry and grawvty switch lo
Sroduce SD8CE SN ¢ ounds Pont IM board
ds and W pr ‘v . Poind
upwarcs and the Bownd Increases I Pulsshng
Irsquency i produce  Siastofl sounds Cnginaly
hact LED carcuftry Bl thin has hﬂm

Sound porhion i 100% pedieet. u" Y

Ramguwes ¥ tatlacy ‘ﬁ

B ppppiuge. C24HL08 1250 i

Z Speaker fof sbove C241 93¢ \’\,/

120 YAC Super LED

Xenon Flasher Kit

Strobe Kit Graat K Robot projects this
igta vANSb WP to Guskd 1 uses IC

AF spectrum analyzer, ASlL. model 8622, 10 1o
1.000 MHz. 3-Inch CRT. manual and appHcation
notes, b 22 Ibs. Excallent condition, $895.
M.W. HOBERTS, 1694 Eaal TomPkins, Las Ve-
gas, Nevada 89121, 702-451-3517.

ATTENTION
ELECTRONIC TECHNICIANS

Haghty Eftectrve Nome Stully BSEE Degiee Program for Expen

erced Emcrome Techmeart Ou mgw Advarced | H.tcmm

Proge am prants Credil for prwsous 5¢

ity arrobe lghl ok
Contans LECS,  med, 1 ywilow, 1

circufry %o randomiy Nash 4

ol parts oo presn. Complele with all
{RG botd parts, PC board and
g cord $7.50 instructions. Soe: 7 x T
o Opatatos on VDG,
'""'T C40T MM
9_ ]
oy
| Mo
~ :

hioging
Experwrce Advarce Ragmdy' D 36t veas' FruDur.rwn
Liieatie
GRS OuS TYTUTE O ELECTROMICS ENGINEE PG
Otk 10 = PO Box 20345 = ackyon, MS 39709

DELTA CAPACITIVE DISCHARGE IGNITIONS
Now. fully assembled, faclory guaranteed.
MK 108, $41.50, MK1OC. $43.88. Tristar T-500
$30.00. T-Max $42.00. PPD domestle, Canada
BIEVERTS ELECTRONICS, P.O. Box 171, W,
Campton, NH 032228

SAVE up to 50% on name brand test aquipment
Frea catalog and price list. SALEN ELECTRON-
IC8, Box 82-F. Skokie. IL 60077

TELEPHONE on/off cutton—press 10 turn off
beli—caller hears ring. you hear silence. Intimate
momanis, naps ate. Shuts off one phone. All nor-

£.0. 80X 77038
OEWVEA, COLORLDO BOZZT

-@:AN EY
slecLrOMCsS ng

- Oromn o ety m AD Croer ik 00

WY TRTATA0 + Pramse inclode §3 50 1or oostage
= VIEA MG accwplen

# Phong geders 409 wakiome
Fopnt b e g ey ol g i S

CIRCLE 10 ON FREE INFORMATION CARD

mal phones. Insruciions. Satistaction of money
back. Send $5.95 THE ARMCHAIR EMPORILIM
Ltd. 825 Surrey Ln. Dept RE1. Algonguin, JL
80102

MICROWAVE yagl antenna for MDS complete
with hardware. lype N conneclor $49.95_ SIGNAL
ELECTRONICS. 4027 15th Avenue, Brooklyn, NY
11218

COMPLETE Iine of microwava talevision con-
vertars and accesscries to sull your neads Con-
veriere have o ohe yaar warranty backed by o 3
yaar reputation. Call or write for compiete specifi-
cationg and pr icirsa deslar Inquiries invited,
TRAITON MARKETI 1933 Rockaway Parkway,
Brooklyn. NY 11236. [212) 531-8004

DISCOUNT TRE-80" DEALER A

COMPUTIR SPECIALISTS
———— e

FREE
COMPUTER

CATALOG
|request \

$ DISCOUNT $ on TRS-B0's

62001 4K Cobor. . - $353.00

76 1082 lox N1 865 OO

244002 548 1 DEIVE 344000
1-800-841 TOLL PRTH
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£ RADIO-ELECTRONICS

100W CLASS A
POWER AMP KIT

Dymamic Bizy Clags "A" circuil Sedign makes this
unit urique In its class. Crystal ¢lear, 100 watts
power oUIpUt wili satisfy 1he most picky fans. A per-
fecl combination with the TA-1020 low T.1 M. sie-
180 pra-amp.
Specitlcations.
= (Ouipyt Pawer. 100W RMS into 8-ohm

125w AMS Into 4-ohm
= Froquenty retponse: 10Hz - 100 KHz
. T,ﬁb_: {485 than 0.000%
= §/N ralio: beller than 20dB
= laput senSiivity: IV max.
« Power supDly: 40V @ 5 amp

REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Uses UATZI 1C. and 2NI055 power tranwstor as
reguialor. Outpul vollages can be adlusted from 0~30¥
at an internal resislance of (s Ihan 0,005 ohm, fipple
and rolse less than 1 MY: with buitl on board LED and
audible ovload indscator, Kit comes with P.C, board; ali
#lecironiC components. iranstormer, connectors, 2 panel
malers for valtage and amp. a professional ook metal
cabinel and instryctions.

Model TR-884 045 D.C. 3 amp

Mads! TR-AXR D=0y D.C. 2 amp

$59.50 %
per kil

MARK IV 15 STEPS
LED POWER LEVEL
INDICATOR KIT
This oew siereo level indicator kit consssts of 35 -
color LED (15 per channel) to indicate the sound
level output of your amplifler from — 3648 = + 348,
Comes with & well-desigred mik screen printed plas-
tic panel and has a selecior Swilth 1o allow floatlng
o 2‘flaciual output indicating. Power WDy Ig £~
12 D.LC. wath THG on board input sensitivity con-
Irois. This emdt can work with any amplifier from W

o -
Kit inciudes 70 pcy. dnwver Iransistors, 38 pcs.

malched 4-eolor LED. all ofher electronc compon:
#nis. PC board and izonl panel,

MARK IV XIT $31.50
MARK V 15 STEPS
LED POWER OUTPUT
INDICATOR KIT

Al lunciions same 38 Mark [V bl this 15 with heavy duly
akirmopm front plate and case. Can be sasily siotinte the
fronl panel ol YOUr auk. thack or boal Dperateson 12V DC.

$41.50 EACH KIT

WHNISTLE ACTIVATED
SWITCH BOARD

All boards are pré-assembled and tesled. Your wiistie o

115 FET condenser microphone 1rom a distance. as far a3

30 leet away {Sensitinly can be easiy adusled) woll

turn the Seaich on, Ihen jatched you whistle 16 it ag:;n

then 1t twens oll. 1d8al tor remole cantrol tw, electrical

apoliance such as IQNLS, cotlee pols. TV, M-Fi, radko or
Uni! wagks on 9 DC

Model 968
$4.50 nach

BATTERY POWERED

FLUORESCENT LANTERN
MODEL B3& R FEATURES
» Clreuliry, Gesigned fof operatign by high
efficient, Digh powsr $i1iCOA 1ransistor
which enable dllwmanation manlain in a
standard Ievel even [he battefy supply
drops to & certain low voltage
- 9" EW coel/daylight minkamne 1luores
cenl tube.
* @ x 1.5V UM-1 |5i2¢ D} dry cell batiery
- Easy shifing door for changing batteries
- Stainless reflecior with wide angle in
$10.50 EA creasing lumination of the lantern.

S5UB MINI SIZE FET
CONDENSER MICROPHONE

Specification:

Sensilivity: — 65dB = 3db
FEDQ. flesponse: S0M: 8
Output Impedance: 1K ohm max
Polar Patiern: Omni-directional

Power Sapply: 15 1ov DG,
Sound Pressure Lever: Max 12048
EMARP $2.50 ea or 2 for $4-50

INEW MARK 111
9 Steps 4 Colors

: LED VU
Sieres level iNGicAtor kIl with arc-shape display
panel'll-This Mark 1t LED Ievel indicator is a new
oesign PC board with an arc shape 4 colors LED dis-
play {change talor trom rad, yellow, green and the
peak output indicated dy rose). The DOwer ranpe is
vary large. from —3008 to -+-5d8. The Mark LIl In.
dicator 15 applicable te 1 warl - 200 watts amplifier

raling voltage I$ 3V - 9V OC st max 400 MA. The
circuit uses 10 LEDs per channel 11 is very easy 1o
connect 1o the amelifier  Just hook up with the
speaker gutput!

IN KT FORM 318.50

30W - 30W STEREO

NYBRID AMPLIFIER KIT
11 works in 12% DE a3 welt! Kit includes 1 PC SANYD
STE-04Y steren power amp. |G LM 1458 a5 pre amp
all oiher electrome parts. PC Beard. all controt

pols and special heal
sink for hybrig. Power
fransformer not In

£32.50 PER KIT 100M2 and 1DKHZ

SW AUDIO AMP KIT
2 LM 380 wiih Yolume Coatrol

Power Suply 8 18y G

ONLY 38.00 EACH

2 WATT AUDIO AMP

Pre assembled umts. AN you meed Is 1o hook up 1he
sptaer and the vourne conlrol. Supply voltags lrom 9.~
15V DG measutes onty 2 1 3W", making 4l good lor
glt:ble or discrple aPPRCAlong Comes wilh hook up

BUY 2 FOR
34.99

TWO IN ONE PANEL METER
D.C. VOLTAGE
AND AMP IN ONE
D.C. Volis reads 0-50
0.C. Amp reads 0-3
I Meter case made of black Plasic
l with a while Scale plale and
mE ghass wandow
#3T-680 312.50 EACH

{0 0.5 LED {FE]
ALARM CLOCK MODULE
ASSEMBLEDI NOT A KITI
Features: = 4 digits 8.5 LED Desplays * 12 hours
real time formal * 24 hoyry alarm audio outpul

* 59 min. Countdown fimer * 10 min. snoozs coalrol.
B R (/NLY $7.00 EACH

SPECIAL TRANSFORMER
FOR CLOCK

CIRCLE 7 ON FREE INFORMATION CARD
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CUBO CLOCK CASES

Al brand new lop uality
plastic cases, onginglly de-
signed for Cubo clacks Case
comes wnih 100 and botlom
cover wath 2 detachabie fronl
rad Mter for LED readouls
Thes can be wsed fToF ma
proects guch as LEDCLOC
wu LYGHT BOX, FREQ
v+ COUMTER. EC

3 Attraclive Colots
{while, bme green or orange)

BUY 3 FOR OWLY $2.50

TV GAME BOARD
PLAYS 4 GAMES: TENNIS HOCKEY. HANCBALL
AND JAI-ALAS

Al boargs complele wilh all paridre ady loplay, Requires

&C sue batteries and 2 small speaker for sound €llects

The bod (05 were SutPlus [Fom a1amous game manutac-

turer. They will play on all US standard black and white

of color TV sels

Regulas price lor these games were $39.50 each
QUR PRICE DMLY 38.50 EACH

TENNIS JAI-ALAY

PART w57456 HOCKEY  WAMDBALL

MULTI-FINS NEAT SINK

|daal for tugh power outpui
Holas predreitled for 1 10 3
Iranseslor. Made of Akuminum
with 1en radhating fins.

2 FoA 34.50

== =

PROFESSIONAL FM

WIRELESS MICROPHONE
TECT model WEM-1B ig a factory assemiled Fi wire-
|ess mitrophane powered by an AR gize baitery.
Trangmils it the range of B3-1DAMMz with 3 trangis-
tor clrcuits and an omm-directional Blectzic conden-
ser. Element built-In piastic tube type case: mike I3
&Y. long. Wilh a Slandard FM radio. ¢an be heard
anywherd on & one-acre lol: sound Quality was

-

$16.50

FOR DECODER BUILDERS

Pre-Dritled PC Board
Toriod Codls [Sel of 4
Mulli Tum Trim-Pols 10K ohm
Trivme: Capacitor 5-35pF
NC1358 $ 250
MC1350 $ 200
NC1330 $ 150

LHOT-15
NESES

We 2150 have transtormar, capacitors gel, resislons
sel anteana transiorme: Please call Jor price

LCD CLOCK MODULE!
+ .57 LCD 4 dights display - X'tal controtled Cire
¢uits - 0.C. powered {t.5V battery) * 12 hv. o 24 hr.
Qigptay - 24 e, alarm sel - 60 min. countdown Timer
+ On hpard dual back-up lighis = Dual time zane dis-

play = Stop wateh function

AIC1200 (12 h) N SALE
WIC2400 {24 k) $16.99 EALH

SANYO UNF

VARACTOR TUNER

For UNF CH 14 =83
Turing voltage + 1V ~+ 28Vf0.C. Inpu! impedance 75
DHA, LF. bang width 7.~16 MHZ. Noise hgure 115 0B
MAN. Size 2%™ x %" X %", Supply vallage 15¥ 0.6
Sound LF, = 50.0 NHZ Vidéo | F. = 62.5 MHZ

Al wnity asn rand new
fom Sanyo.

WODEL 115-B-405A
£35.00 EACH
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FLUORESCEHNT LIGHT

DRIVER KIT
12V 0C

PUWERED
Lights up & w15 Watt Fluo-
rescent Light Tubes. loeal
1of campes, puldeor. aute or
boat. KIt in¢ludes Migh volt-
age coil, power transistor,
heai Sink, all lher eleciro-
With Case Only nie parls and #C Board, light

$6.50 Par K wbe not included!

BATTERIES
PK/310.00 NICKEL CADMIUM
2 PR3/515.00 - BATTERY
, PACK
(ESS COVER Y R

Ostpue: 38 YUIlL @ 38 AmP/Ketr. Canntis of 1hen 1neh,
12 Wert "D size Moekel Cadmium Colls slncked and plpatle
“IE pncaoiulized Tabs Wen provided 3t each and e dlece
ricl| connettiehs The Wwfividwal calis <ol bo ot apdrt |f

fasired Raved enchbegn cate i 30 mA, 14-18 Bpwry. Sine

1% ik k7" Teng New, SAED WT. each pagh, 1 Ib.

REGULATED DUAL

VOI.'I‘AGE SUPPLY KIT
30V DC 800 MA adjustabls, fully requlated

lw Faiechild 78MG and TSMG voltage requlater [.C.
Kit intludes all electry-

] MC parta, filter capaci-
fors, LG, hest sinks
and PC. board

$12 50 PER KIT

SUPER FM WIRELESS
MIC KIT — MARK Il
This new designed Circuit yses high
FEQ. FET Iransistors with 2 stages
pre amp. Transmits FM Range (
120 M :luolozmoclua\njw
¥ wilh the ultra sensitive

9V RECHARGEABLE

NI-CD BATTERY
Replace &l QOGP type 3V baltery

Model GC9
BRAND NEW $4.50 EACH

AA SIZE HI-CD SPECIAL SALE

4 FON 35 D0
RECHARGEABLE BATTERIES
LIMITED DUANTITY AVAILABLE

microphone thal comes with the kit.

= allows ‘you 1o pick wp sounc

within 15 ft. KH includes all

FMC-105  electronic parts. coils. an¢ P.C.
$41.50 PER KIT Board. Power supply 9 DL,

PRESS-A-LIGHT SELF

GEHFRATED FLASHLIGHT
EXCLUSWE“ 33.95 12 Neyer worly abeut batiery.
Model F-179  hecause it has none! Easy

to canty in pOCke! and handy

ln use_ |deal for emergency

Ight it generates its own

ef!c ngity by squeezing grip

fever. Put one i your Car,

boat, camber of home. You

may need it some hime!

ELECTROHIC DUAL

SPEAKER PROTECTOR
y  Cut o when firtuit is shoted
% o over load o Protect your
amMitler 85 wedl as Your
% speakers. A must for OCL

ircuns
KIT FORM
$5.75 EA

NI-CD BATTERY SALE
T2V Pack 450 MIMASGe 3* x 1" x 2
$0.00 PER PACK
4 AA Pach 450 MA/HA
2158 PER PACK

Al above balterdes 300 used bul [ate date
COue 200 e Quas anie | take back ol had ones I oxchange

SUB MINIATURE
TOGGLE SWITCH
6 AMP 125V A.C,

sz =G

SPOT
SPOT MOMENTARY §1.40
0POT 1.l .
DPDT MOMENTARY $1.40
DPDT {CENTER OFF) gz2n =X
Je0T f2.10 4
:‘3;% {CENTER OFF) ?En

b U] =
4POT {CENTER OFF) £300 =‘]

GELCELL 8V 9AMP/HR
SEALED LEAD ACID
RECHARGEABLE
| BATTERY
Se ded consinacion permils this batiery

[ e operaled i §iy position Rechar
g rale2.15 ampmax. for 14- 16 hours Al

SFISHER” 30 WATT
STEREOD AMP

MAIN AMF (154 x 2}
Kit inciudes 2 pcs. Fisher PA
01 id IC Bll slectronic
with PC Board. Power su
16¥ DG (not included). Power
band with (KF 1% = 348), Yolt-
age gain 3360, 20Hz - 20%Hz

Supar Buy
Oaly $18.50

SPACE WAR SOUND
GENERATOR BOARD

8.7 Brand new pfeassembled mogule

y = 10f a oy lactory, The board gives
‘-o out & ditterent Seleciable space
= saund with LED I5n! eflect Sounds

incluce UFQ lake-oft, space gun biast. wave. and space
chime. 7 LED on 1he board will work with the sound
Requires 9V batiery lo opefata Speaker nol lncluded
SPECIAL $3.08 CH £ SPEAKER $1.28 £40H

BEEP BUZZER
Untque surplus 10" Did. preso carame
dist on arcult Soard gives a distinct
tegh treq buzz. Unit conlaing an L(., 2
caps, & reseslors and i akeady preas-
serminecd Hs?ms GV Dallefy looperate
JAL 2 FOR $2. 04

2 BIT COUNTER, WARBLE

PULSE ALAHM BOARD
This new assemidy ea sy convarts
to a counter. SO0 watch, warble
and puise Barm Jeneralor by add-
119 a |aw components, we Supply
the data and typical applcatons
Requires 9Y ballery 1o operate.
SPECIAL 2 FOR $1.49

e T e
ST axh
ELECTRONIC PIN BALL
MACHINE

That soungs and plays like the
Teal \hung AN ynels aré brand
“ % newbul withoul the case Func-
¢ | tons of Ihe game inciude dovble

#  foper conlrol, lecker conlrod, 1-
4 players. 3 speed bali control.

till swteh, Mnomatic Scove, extrd
bonus Cave and many mare ANl

3okd state with LED panel no
moving parls Requires 9V bat-

iery 1o CDEtate speaker not

A periect gill for yourself of 1thends

POWER SUPPLY KIT
0-30V D.C. REGULATED
Usts UATZY and ZN30S5 Powsr “
TR outpul can be adiusied from -
{3-30V, 2 ANP, Complete with PC -
board and all elecironic parts
Transformer loe Power Sug ;n 0-30 Power Supply
2 AMP 24y x 2 $10.50 asch
FLA
UmGue design combines & fumba red LED with an IC
flasher chip in one package, Operates direclly from
5¢-7¥ DC Mo dropping resistor neded. Pulse rate
Iz @ 5V 20mh,

2lor 5220

BIPOLAR LED RED/GREEH

2 colprs in one LED, green ano red. changes color
when reves$é voltage supoly. Amazing!
T FOR sk

ELECTROHIC SWITCH KIT

CONDENSER TYPE
Teuch On Touch Ot
uses 7473 1.G. and

12V relay
15.50 each “-‘

SPECIAL 3049 EACH

SPEAKER 31.25 EACH
ULTRASONIC
it Includes the Ullra Sonic Transducers, 2 PG Boards
tor 1ransmuller and receiver. All glecironic parts and

SWITCH KIT
:nstructipns. Easy 1a build and a lot of uses such &s
remele control Tor TV, garage dodr. alarm Sysiem or
counter. Unit oDerates by 9-12 OC. $13.50

i WATT AUDIO AMP/

All parts are Dre-assembled pn a ﬁ

COMPLETE TIME MODULE

0.3" diviits LCD Cloek Module wilh month
and date, hour, minulé and seconds. As
well a8 $top walch tunchion!?! Batery
and back up hight 15 with 1he module,
Size of the module 15 17 dia, Ideal for
use |n avto panel compuler instrumeni
and many olhers! $0.95 EACH

6 49]

AUDIO OUTPUT dB METER

Mejer maga of clear plastic
wallh & silver white 1ace plale
Sca reacs vom —20 4308
1. Meter aiso comes wilh 3n
" nlernal dial bghl
MODEL: 6f-3
$6.50 EACH

(Y

SOUHD ACTIVATED SWITCH
All pants completed on & PC Board
SCR will turn on reisy, burzer of
trigger other circult for 2 - 10 sec
{(acistable). Ideal tor use as door
alarm, sound controlled toys and
rrw other Bm]ects Supply voitage

$1.75 2. 2 1ot 304

mini PC Board Supply Yeltage &
9¥ D.C. SPECIAL PRICE $1.95 2a.

LOW TIM DC STERED
PRE-AMP KIT TA-10 20
Incomomes brand-new D.G. d‘sifn that Qives &

uency response from OMz — TO0KHz =0.5dBI
d features like iong deleat and loudness control
Iut you tailor your own mquenn supplies 1o ell-
minate power Iuc!ua
SDQC:I'iﬂtinns = THD Im lhan .005% - T.LM.
#3s than 005% - Frequency response: DC 1o 100KHZ
:I:OS:IB RIAA ugm'nn =0.2¢B - S/N ratio: bet.
ter than 7008 + ﬁlr Phonu MY TN o
100MY 100K + Ouiput level: = blax. output: 15
+ Tone control: bass t!DdB Wtrablo =108
15Hz - Power supply: =24 D.C. @ 05A
it comes with regulated powes stpply. all you peed
is 8 40Y C.T. transiormer @ D3SA
UMLY 544.50
X'Tarmer

$4.50 82,

SOLID STATE
ELECTROHIC BUZZER

Th

Mini Size 1% x %7 x %" f&@ -
ply voltage 1.5V - 12¥ %
or Alarm or Tone Indicatyr §$1.50

AW, FORMULA INTERNATIONAL INC.

Zang §1.00
Far Dutaneg

w

W T
i-pg‘lfnﬂn‘..’ [udies Wanle B Ca=adal]

Cathiogua

CIRCLE 7 OM FREE INFORMATION CARD
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BULLET ELECTRONICS

P.0. BOX 401244R
GARLAND, TX. 75040
214 . 278-3553

Sound Effects Kit $18.50

| neel DoOOmMsday Alarm

If you hive troubie sleeping snd you would like
1ha reyt of th naighborhond to share your mis-
sty Then tha liftle kit wil be for youl Thers
5 No wiy to scCuritaly demcribe O ety
howls. cresm 8 tones thal come Ut of thi
kit Fous wosyis tone oscilletors are mixed,
cancelied an FEODed ot 8 veryesg rate 10 Waths
of Oy loundh A great fun kit or 3 practical
burglsr slsrm. Complete with PC board and ail
¥ components less speaker. For 8=12

YOLC. 9'95 QRDER DA-O1

XIT

The Greatest Breakthrough
In Electronlc Music Ever:

o]

Tha
Saper Music
Maksr
REVIMON 2
$24.95

{Baaic Kii)

Dot ACH AR 30 skt
wwitc et o TPO8 ROM.

How you tan piay hundads 0] songs usng iha Bullet Supss
Mok Maker. The it festures 5 mingle [afiory
Prodearened mic oprocesser 1C that comes with M pra-

rammad short tunes By sdding the sddinonal PROMS
(2708's) Ihe mysdem can be sxpanded o PUY uF 10 1000
noles per PROBL ot sk | 2 compact sactonie
Inprument thal wll Py SOR.  hundieds OF even

7 Watt Audlo Amp Kit $5.95

SAALL. SHOLE HTIAD I Al oA
BOARD e VOEDY Pl OM 15vDC QU EAT FOR sy PROJICT T T
MEEDS AN WLIPEWMENT AL LFST TeaM T THD @ 4 wTTR
COMaaThiLE witw S0-01 SOLWE WIT

O pracioors of TR The KR COMPY wits Sl
Heclionic comportain [ees e PROM). and & drilled,
pisied mnd screened PG Bosrd wiioh messures 4 x 4WY,
Tha T aatt anplifher pietaon 8 o ™ same PO Bosnd and
drives a0 § ohm speanar (A0l IRChaad). oM B ehoag 15
adr gplating volume Since Me wet worky o0 12 ¥DC of 12

RADIO-ELECTRONICS

g

AYRI910 PROGRAMMABLE SOUND GENERATOR
Tha AT3-B010 14 8 40 pin L3I Chup wilh thewe 0SCillabinm, Hwes
AMPLOE Controls. PFogQrammabla Ao Fow. Bwet
Mo B 0D genedator. mnd theas DY L]
WE conlrolled by B BIT WORDS Mo satenal POt or Cage
regurred This </ hooked Lo an § b microprocetsor chip of
Buii [BOB0, T, SB00 aic) can ba soRwars confrolied fo
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of Drands. Tn BGILION, 1t has Provsiorm W control It own
mamory chipt with two 1O porty. Thy chap rjuires =5V @
:mnd & standard TTL clock oscdlatos. A truly incmd:bis

$12.85 w/Basic Spec Sheet [4 pages)
60 Page munual with 5-100 intertaca |
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and valuable
componants of the MicroAce

The MicroAce i3 not just another personal
computer. Owie apart from its exceptionalty low
prica, the MicroAce has t™wo uniquely advanced
comporems: the powerful BASIC interprater, and
the umpie teach yourself BASIC manual.

The unue versatile BASIC anterpreter offers
Temarabhe programemeng sdvanteges:
# Unigue “one-touch’ ey word antry: the
MicroAce slminstes & great desl of
tiresome typing. Key worde (RUN, PRINT,
LIST, #tc ) have their cwn single- ey entry,
Unique syntan check Only linea with comect
syntax are accepted into prograe. A cumor
identifies stors immaediately, This prevents
entry of long and complicated programs with
fBulls onty discoversd when you try to run
them.
Exceilant Bring-handivng capebiity -- takes up
10 26 #tring variables of any length. Al strings
can undergo all  relations  tewts  (e.g.
comparson]. Tha MicroAcs shio has string

input — to request & line of lext when
pacessary, Stnngs do not need to be
dirmensoned,

Up to 28 single dinnempon Mrays.

FOR/NEXT loopa nesied up 28.

Vaorlathe names of sy length.

BASWC languasge aisc handies full Boolsan
arithemwtic, conditionsl expreasions, etc
Excaptionally powsrful edit fecitities, allows
modrfication ol axsstng progrem Roes.,
Randomss function, usrdyl for games and
secial codes, a5 wal 8 MOe  sonious
applications

Timer under program Control.

A Microcomputer
for everyone at
a Micro Price

The [Microficel

@ PEEK and POKE enabie antry of machine code
nstructions, USA causes jump to & user’s
rmachine langusge sub-routine.

& High-resolstion graphics with 22 standard
graphsc symiols

® Al .characters primable in reverse  under
Program oontnol.

® Lires of unlimited ength.

‘Excalient value® indeedl

For just $180.00 {including handling charge) you
gel wverything you nesd (0 bDusd & personal
computed at home .. PCB, with IC sockets for ail
1Cx; casa, weds for direct connection to & cassetts
recorder and tekevision (black and white or color);
avorything!

Yo! the MicroAce renily i 8 complata, powerful,
full-tacitity compuie:, matching or surpassing other
parsongl COMPuiers af several times the poce.

The MicroAce i programmed in BASIC, and you
can use 1 o dO Guite Bterally snything, from pleying
chess 10 Managing & bukinems

The MicroAce I8 plessanty Siraightforeward 1o
asamble, usng & fine-1pped soldering iron. It
immadiately proves what g good job you've done:
conract i to your TV ... link # (o the mains adaptor

. ard you'te reedy to go

Fewer chips, compact design,
volume production-more power
per Dollarl

The MicroAcs owaes its remarkable kow price 10 ita
remarkable design: the whole systern I packed on
to fower, newer, more povwerhal and advanced LS|
chips. A single SUPER ROM, for instance, contains
the BASIC intwrprater, the characwe 3&i, Opécating
systern, and montor, And the MicroAcs 1K byt

- a new generation of
miniature computers

A COMPLETE COMPUTER

for $149.00 for 1K Kit
Post and Packing FREE
|Add 6% Tax tor Shipments inside Caltformial

RAM {expandable to 2K on bosrd) is roughly
aqulyaient to #K bytes in & conventional COMPUter
- typicalty sioring 100 lines of BASIC. (Key words
occutry only 8 singla byte )
The dopiay Bivows 32 chacacters by 24 linse.
And Benclururh tests show that the MicroAcs m
fastor than sl other PaTsonal computen
No other personal comguter offers this unique
cormbination ol high capsbifty and low ptice.

Tha MicroAce teach-yourseif
BASIC manual.

It the festures of the BASIC intepreter mesn
little to you-don't worry. Thiey're sll sxpliined in the
spocully- written book frae with every kit! The book
maked Warming ety sacrong and snjoysible, e
hresents & CoMmpleta course  in BASIC
programming-from  fiest  principles 1o complex
programe. (Aveilsble separately-purchass  price
tefunced # you buy & MicroAos leer )

A hardware manusl s sisc inchuded with eery kit

The MicroAce Kit:
#149.00 with IK COMPLETE
#169.00 with 2K

Demand for the MicroAce is wary high: use the
COUPONn 10 order 100y tor the sarfies! posuble
delivery. All orcders will be despatched in Btrict
rowation. H you sre unsuccessful in constructing
your kit, wa will repaic it lor ¢ fes of $20 00, post and
packing FREE. Of courss, You May (#tum your
MicroAce o8 raceived withen 14 days for & full
refund. We want you to be sitmfied beyond all
doubt — s W hawve NG doubt thel you will be.

S Sockatn for
chip, witlely recognised TV, caaette
#4 The bl v rade. o,

manual,

Your MicroAce kit

Printed cifcuil board, with
IC sockets tor all ICs.
Compileta compoments set,
incheding o 1Cs-all
manufactured by selected

JOIN THE REVOLUTION - DON'T GET Lit1
BEHIND - ORDER YOUR MICRO ACE NOW!

. N § B N N B N § N BN BN B |
Send Check, Money Ordar or Quota your Credit Card No. to:
MicroAce 1348 East Edinger. Santa Ana, Calitornia, Zip Code 90706,

workd-lasding Bupplers. I or phore (714} 547 2628 quoting your Credit Card Number. I

New rugged keybowrd,

touch- mermitrve, wipe-clean. I Ouansty  Descrption vt Price TOTAL P I.

Reaxdy-moubded case. E » g~

Loads and phge for MicroAce Kit 1K | $149.00 gm

confacton o domestic TV MicroAce Kit 2K | $169.00 Money Order I

and cassetta racordes.

(Programs can be SAVEd Manual $10.00 ?"w Lo I
= = sa

O1rce] (BT i i ) 1K Upgrade K | $29.00

portable cassstta recorder. ) - F Card No. I

Mains ndmtof of 600 mA W&“" forrua TGTAL

ot SVDC nominal Exp. Date

unragulated.

FREE courss in BASIC Nemw

proQtammung and user I 5 & I

CIACLE 27 OM FREE INFORMATION CARD

IL:‘n,- ;State e
(4 N 8 B B 43 B B &8 0§ B B |
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TEGHNICIANS WHO USED TO BUY THE BIG NAMES
NOW BUY THE BIG NAME IN LOW PRICES.

ERCH 5ol Sl 20 | A e S ERSR3E. 1 A . e
ERS154..............%1.80 | SEMICONDUCTORS | ERS 238.............. %435
ERSIH65 1. 1. r... ¥3.35 ERS 291 ... ... ... 5130
ERS 180 .............. %.40 ERS 703A ............%1.35
ERS 195A ............ %200 RS2 g0l e SUAME

Smart technicians who want Exact Replacement Semicon-
ductors with prices that let them in on the profits are tumning
to ERS. A new and comprehensive series of guaranteed qual-
ity semis directly distributed by MCM. ERS prices are lower
because MCM cuts out the expensive middleman, and most

parts list.

parts are sent right to you United Parcel within 24-hours of

your call on the toll-free hotline. And ERS quality is backed
by a replacement or money-back guarantee

Let yourself in on the profits. Order ERS directly from MCM
today. or call and ask for our complete ERS replacement

Distributed directly by MCM. Call Toli-Free Number for immediate UPS dellvery.

1-800-543-4330 @m

National Watts

ELECTRONIC PA

CIACLE 56 OM FREE INFODRMATION CARD

1-800-762-4315

Ohio Watts

TRS-30 color compuler compiete 16K memory
conversion kit for 4K system $59.95, instructions
only $12.00. CULPEPER COMPUTER. 502-C
South East Si, Culpeper, VA 22701

BO0AT CA/HAM MOdulationr
kill caialog. *SKIPPER™. Box 1
CA 95968

Free plans/
F5. Paradisa.

TRE -3 color Gompuler Morse code decoder pro-
gram cassaile $15.00. FRANK LYMAN. 12 Resor-
voir St., Cambridge. MA 02138

FREE cefalog IC's semis. parts. CORONET
ELECTROMICS, B45A Hotre Dame W., Montreai.
Que, Canada H3C 1HB US inquiries

EXPERIMENT with new SH7B488 sound chip.
Console Plans including pinout overlay $1.00.
HOLMES, 5451 Maadow Cir., Huntinglon Beach,
CA 92649

PALOMAR—pride—exclusive repair fecillty.
Fectory tralned lechnicians—all work guaran-
lood. PALOMAR/PRIDE ELECTROMICS. 1320
Grand, San Marcoa. CA 92086 {714) 7440720

FREE KIT Catalog

FUNCTION GENERLATOR KIT $59 95
Auto-Ranging Cap-muter kit $79.9%

Phone 415 - 447 -3433

DECODE Morse and RTTY slgnuls off the alr wilh
nerw Morse-s-Word or RTTY reader. Morss key-
toard aiso available Kits or factory wirad, Send
for details. MICROCRAFT, Box 513R, Thiensvilke,
Wl 53092 (414) 241-8144.

PCB as low as 15¢ sq-In. Free drilling. INTERMA-
TIOHAL ENTERPRISE, 6452 Hazel Circle. Simi
Vallay, CA 93065

118 EPROM $11 ‘pr rammer. hardware soft-
ware plans. Sand $9. CARTIER. G844 Hashville
Road, Lanham, MD 20881

HIGHLY

PROFITABLE ONE'MAN
ELECTRONIC FACTORY

Investment unnecessary. knowledge not re
Quired, sal¢s handled by protessionais. Ideal
home  businéss. Write today for facts!
Postcard will do. Barta-RE-M, Box 248,
Wainut Creek. CA 94597,

FC boards, G-10 C-ciad. Protolypes and produc-
tion runs. Full services. Quantity discounts ugon

uest. Free delails MADC ELECTROMICS.
P.O. Box 8838 Deiroit, MI 48224

SAVE B0%. Build your own minicomputer. Froe
details. DIGATEK, 2723 W. Butler Dr.. Sull E
Phoenix, AZ 65021

G.). surplus lest equipmeni. Top quality, low
prices. Froae lisl. DISCOUNT PHOTD, 435 Bath
Streel, Santa Barbara, CA 83101

SOLID stale sump pump control, ands switch tail-
ure. Plany, $5.00. P.O. Box 318, Menior. OH
44060

TELEPHONE bugged? Uncie listening? Don't be
Watergated! Latesi countermaasures $1.00, NE-
GEYE ENGINEERING. Penrasboro. WY 268415

BUILD Scopabox —eighl trace storage o3cilic-
scope, lor fraction of a month's rent, display on
any TV, For 1he information and AN. send $5.00
rafundable toward purchase of parts. COMCORD
INSTRUMENTS, P.G.B. 1044, Melvilla, HY
11747

UNIOUE #lectronlc plens: lelephons memory
disler, 31cres 32 numbers, $4.00 Megetive ot
enerator, easy to bulld, $4.00. Buy both for
800 and we'll send & third set tres] Pians
inciude detailed tnatructions and PC patierns.
Parts wnd kita svsilsbie. For more information.
sengd SASE. COLLINS ELECTROMICS. Box 8424
San Bernardino, CA 52412

KILL obnoxious loud T¥ commerciais automati-
caity. Complete plans. $5.00. BRIDGES, 1240 H
Denver, Tulsa, OK 74108

PROJECTION TV. . . . Converi your TV ta pro-
ject T foot piclure. Results equal 10 $2.500 pro-
jector. Total cost less than $20.00. Plans 4 lens
$16.00. liustrated Wlormation Iree. MACRO-
COMGI Washinglon Crossing, PA 18977

PRINTED circult boards from skalch ot artwork.
Kit projecis. Free delais. DANOCINTHS INC,,
BoX 281, Wastland. M1 48185

WWWW americanradiohistorv comm

AMBIENCE synthésizers and decoders, spetial
expanders. Use with present alerso or use fo
convert to quad. Complets plans $5 00, Kits and
wired boards availabie. EXODUS. 51 Plymoulh
Rd., Malden, MA 02148

TELEVISION alignmeni—in minutes—while ob-
sarving ravolutionary pattern on scresn. Check
RF. IF, video. instanilyl So simple and nexpen-
sive It'e incredible. Compiete Plans $8.00. Free
details. EZ-LIGN, Box 2702R, Clearwster, FL
33517

SURVEILLAMCE, inexpensive video camera and
Junk TV. Schematics, sources, detmied Instruc-
tions, $2.00. VIDEQ WATCH, 4232 Carey, Fon
Worth, TX 76118

PRINTED circult boards. Especially for the begin-
ner. Make 1ham yourself. Proven simplicity, CO¥Y-
AL, Dept RES. 20706 Kirby, Champaign. IL
81820

— o\, | spechalists in GOTY
AT —V—VC’\“‘ Ressaich "3y computer moaltors!

:’llu -llm - olwr
"?rﬂnc?tl o Rm o wil, uﬂ

13HE By aaduray Dakcwta Oity, NE.

IM - T" Canmras,
Iltﬂ

ﬂ'ﬂtl

MICROWAVE HORN ANTEMNA KIT
High harm & Oweacirmty — is; Juvemily
Kit anth Asurbly lextract =Ly
Oows Comverter Laxd win mn-m-s e
Tt Abanny. portiase gl
MICROTENNA ASSOCIATES
2335 Sowtk X0 west Safl Lake Caty. Utah 84119

Och & WA S0ty = Alvw J4 Woed) Drioeey K230 it 0 geng!
"k Meaderts Pease A 5% Do T
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1isms2y  the first name in Counters !
9 DIGITS 600 MHz $1295%

SPECIFICATION WIRED

30 Hi 10 600 MHx

Less than 10 MY w0 150 MH2

lLex thae 30 MY wo 500 MH:

0.1 Hz (50 MH:z range)}

1.0 He (60 MHx range)

19.0 H: (600 MH1 range)

$ &gu 047 LED

Standard 10.000 mHz, 1.0 ppo 20-40"C.
Opizony! Micro- power ovend 1 ppm 20407 C
$15 VAC @ 250 ow

The CT. M 18 the mont venatzhe, feature Packed counter svailable for Scu
than $300 00 Astvanced denyn festarey thchabe theve seiectabie pate Limes,
nina dagis, paie rdicakor amd B unique Zspley hokd Punction which holds the
divpleyed connt afer ther gl Hgnal by remarvedt Adso, 8 | 0m e TCXO ume
hate b used wiuch enabbri ca47 B0 beat calibrabon checks Lganit Wy,
Optioatlly, am wtemal mcad battery pack, ¢ xtemal tme base 1npul and Micro-
power high sability crystal oven time bae are avadlable The CT-90,
performance you Can count an'

7 DIGITS 525 MHz $99

SPECIFICATIONS

Semsitivity:

T, |y mE— B
B8 w) du¥ e wor

35z

¥

ey
AL A b

[ AR L
=it

OF 1. Miy-remyr e
—

¥yt e e Sl

95
WIRED

Range 20 Hz 10 528 MH:
Sersitiity.

Less than 50 MY 1 150 MH

Lass than | 30 MV 1o 500 MHa

Resolunore 1.0 He S MM ranpe)

10.0 Hz (50 MHx rmnge)
100.0 Hr (500 MHz range)

Tha CT-70 breaks tw (e barmer oo b quality frequency countert
Dehune features yuch ax, three frequency ranges - yach with pre- smphfication,
dush s bectable pote tomes, gnd paie EtivIly dic son MAbS M iy Aot §
snep. Tha wide irequency enge saabler you W sccurslaly measure ngaall
from aads e UHF with | 0 ppem scourscy - thal’ s 0001%! T CT.70 1t

ERICER

CT-70 wired, | yrar wamanty
CT-10 KL 90 day parts war.
ranty

AC-1 AC adapter

BP.1 Nicad pach + AC

199.93

3495
395

9 duits 0.4 LED the mnawer bo all your memsuremedl Sowde, be the farbd Lab of bam phack adaplegcharger 1295
10 ppm TCXO 20-40°C

12 YAC @ 250 ma

{§&8 7 DIGITS 500 MHz $793

Display.
Tame base
Power

WIRED

SPECIFICATION &

1 MHz to 300 MKz
Lews than 25 MV
100 He (abow gute)
1.0 KHx (fust gute)
T &pn, 0.4° LED
2.0 ppn 20-40°C
SYDC @ 200 ma

Here's & handy, gereral purpose counter thal provides moal counter
functioss ut BB unbyharable P That WMINLIOQ docte't Bave tha foll
frequency range OF tapul snpedanc e gabties found in higher preon meicy, bot
for basle BF tighsl messaements, it can't ba brat AcCurile mesmtrmien
can ba made from | WS sl the wary g 1o 300 Mz wizh ¢ acelbrat Mresitivity
throughot the rpnge. aod the two gair tmel brt you srhect the reschition
desired Add the Bl pack ptiom sad twe MINE 100 mades v ide ol sddition
W0 your Wol box for “ithe fiekd ™ frequency checks and tepairs

8 DIGITS 600 MHz $1593

WIRED

PRICEX
CT.50 wired, | year waranny  3159.95
CT-30 Kil 90 day parta
RrTanty

PA- 1, receiver sdaprer kit
A1 wired and pre- progrem-
mad (send copy of receiver
schemalie)

MINL 100 wired | year
WA ARty
MINL 100 Kit, 90 day pan
ilﬂm”

AC-T Ac sdapeer for MINI-

$79.93

W

3995

SPECIFICATIONS

PRange 20 Hz ro 600 MH2 The CT-50 [s & versatile lab bench counter that wil] measure up to600 WM
Sensitrvity.  Less than 25 mv 10 130 MHI  with § dagat pracasscn. Ao, 088 of W best fosturey 18 Hhe Recorva Froquency
L’B“Hm::ol’:l:" 10 660 MHz Adapter, whch tums the CT.50 w0 & digul readowt for any mosive Tha
:Oo;l.llﬂllll'H’:l::’lﬂl adapirs i caslty progrmemed for say meceres afa] 5 prple CORWCTION W L
8 dpu0.4” LED recerver s YFO b all Lhat b requizesd for W Adding the recetvas adapier i no
2.0 ppm 20-40°C wuy limits w operston of tw CT.30. the sdapeer cam be comversently

switched on of offl The CT-50, & counter that can work double- hay'

Rexluton 11995

1495
Display.
Time base

Power LD VAC o 12 ¥YDC

19.9%

DIGITAL MULTIMETER $99% ..o

The DM. 700 offers trodessional qualicy performance ar 1 hobbyur price,
Fearures nchude. 76 differams rangen arnd 5 funciione, all srranged I8 2
COnversent. AT 1o unr rmer. b ensus emurmin are dapleved on o lange 34
dgr, W mch LED resdout with susomang decimal jlacement. sutoman
polarity, overring? indusiacn sid overioad protection up to | 250 votti.on all
rangrs, making i vertuslly geof-proof® The DA-700 kooks prest, o handsome,
et Bk, rugped ABS cane with convendent reeracuable il bal makes i an
kel acddition to aty shop

SPECIFICATION &

DC/AC volz 100uY 10 1 KV, § ranges
DG AC
cuTTERE
Renpipnce
Input
mpedance
AcCuracy,
Power:

COUNTER PREAMP

1595 | For memuring extremely weak signaly froem 10 to 1,000
13933 1H; Small 1ae. p
1298 o Fla 2§ db gain
3.95| o BNC Connecton

& Cireat for auilfing RF with pick-up Joop

PRICES

Divd- W00 wumd, | yo wamwnry
DMT00 Kil 0 day pars
WATROLY

AC-1, AC sdaptor

BP-3, Nicad psch +AC
adaptet/charger

MP-1. Probe Lit

599.95

01wA w020 Ampe § ranges

™9 01 ohms W20 Megohma, & ranger

398
10 Megohmy, DC/AC wolta
101% basic DC volta
4°C cels

19.95
193

AUDIO SCALER

audo me

ACCESSORIES

Telesoogue whip antenna- BNC plug. .

High impsdance probe, ight kading

Low pass probe, for sudio measurements .

Dhrect proba. Leneral purpose uiage

Tik budl, b CT 70, 90, MINI-100.

Color bunit galibration win, calibrates counter
agannt color TV sigaal,

For bigh resol
UPin frequency.

® QGreas for PL wones
& Multuplies by [0 or 100
® 0.01 Hx resotution?
$29.95 Kit

$19.95 Wired

$1.95 Kit 544 95 Wired
pTesic, Alaczee NS, i o=
. PHICHST RIS
2575 BAIRD RD. » PENFIELD, NY 14526 CALL 71054633530
CIACLE & ON FREE INFORMATION CARD
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19% OFF ON 129.08
TTL L% OFF ON 10,00 SOCUETS — ura bt ssnan 14 CERAMIC CAPACITORS DISCRETE LED'S
@ 1% 1pf t sept 12001 TRpf e -
e Y e g | | SO e XLt AT so Gor smot 1::r n’g:f .001ar :g?::" Pt Toels. aitfes
o i .n A T e wi Tot  33pr B2of 180Gt 470RT .0GISuf .OT%f .1t (3 CLe (U0 ERER s | ]
i .2 B 1 el e e m,rr- el L 12001 mr'u;oum 022uf wAnizir 0 /5378 100010,
B np k] Mopla B . . i [ - s $fruse
He M K A NS 28 pin .65 33 ::; :: P:‘DED s‘?é :K-w T s fenit el el & Clgar 1800 n! .25 10074800
a1 m _; - 0 pin 3 T BL: b “-m. b :: gg ;: }a :g Lrwen dr Tollew . 175 WA HOLME
i R b8 . - . o £ o . i o —
LTV " CERARIC CAPACTTOR EIT 0 T S NC L TN ARE
Prrra] ik FOR .20 -
;:u a i DT 1 El’.—d Sea. of the abovk values $11.50 1074 u.in'“” LED
o 1 108 |tk hooee surne r‘l EcY 10es. of the sbore valws 20.50 LY S
] 1
n ' 100/3 7.00
et - MOLYLETIN TILM CAPACITONS - 1007 & 7
n e — Wl LED
v 5 oanr s T G50 oiwr b3 " i 0y s
. B thad s wa [ . f 9 g 10.00 4" CRANGL LED CLSPLAT 11. 1%
» ';1 25:‘:’“ » .m;u: REIE RS 50 g .20 115 10.% 7 seqgueat B0 1075785
s 10-24 "1 00ea ey 18 1% Lo e e U7 1 NAREES? - e e e
% 3. 90w WoATe D15 (% 2sg ler B 225 L et J oo sas 0
5 0088 ¢ .1: 95 150 .rter 40 255 20.00 A" ORARGE wyerTigw £.400.
| crsutTon - 4 o {1ty LA :)r::' ';3 ;;?, k] HASKEX) - commam inode tarsys0
‘w | ®cin cIr 237 it TR i e :
+ et At Tg;i: e 1?@ 9% :UI” T D LID O15maY $.9%
s 5); MM e ILE53 orre ' - ) i i mn[;::;;.l “) LRI 195
SHEIE e % Ladm POLYESTER CAPACITOR EIT comnan .m:' i&‘;ﬂ:,”n
1% 1. W rgn 4 S ea of the above vdluer 314,55 .
Taidl a0 0IPSIITCH - B tw 4" MO LD DISPLAY $1.250a
' il m 16 pin BIP SPST 3 segment LMD 10/511.50
E TR I IS :o!za‘i x. TANTALUM CAPACITORS  wo1hd dipped ! jug EANESAD - common Chthode 25/526.80
:3?3 'zs;,w':;.: LA en e - 1i5es BUL L. ] .lt% IR CUATTS | ;g T o TRANSISTORS —
et ; Py | APy % R 4o 4 % memy ko 5
ol e 20 JIWEISY L0 25 BaBuEy 35 LT M/EY 5 .15 ra 10 pki25 phSI00 P/ 10O
™ pin DIP 5P57 fuff0y (0 25 b.suff 55 . | wesaos $.25 91 .88 s; % hie N
19 32.208 ik - P il e e - S [T IR No 16500
CMOS 1w oi ONSH 1013 osed Tl B R it G b ey 6 S| | A% EEEE L el
5% O F 12N 50,00 b X ;gz:ﬁz: ‘;g Werz2oy .50 A0 seutisy .85 .75 | 3kaes ;; ::'; ;2 :;-g }%g
L) Seeien  OW . : ° . . = = -
w00 5.7% M0 l0a a0l e TANTALUM CAPACLTOR ASST. DIODES
Wi o W m wn fes. of showe - 537,50 | imteg {1m00a) satee 13791
wor M wn R i u” : 41,00 1007%% 0 1000/ 110 o
preefiie- v S Rt S POWER SUPPLY KIY el £/ ool LRy s
T A 184007 1000% 14 1045025 1667511.00 1000/570,00
P T T I T T LRYSTAL CONTROLLED TIME BASE KIT
b B e R 15 S B it lof g T gy carron ran 51 CARBON FILM RESISTORS.
:gl? R 0w Eerieristg A g o 1 amgtt (4 o‘-‘m} "
1 L - -
o s ows W oew n| LETY LTSN g o el N S
Wiy M z 1. . FANTE ISCLURR B L -
I :g:'l 1.:3 :z:‘: ;2 He <, Bl e N &fw
W W G A s 150 - b
i AH) Ll T LAy o 317.50 (atab quaniily oo Ph-10 - 100 SL- 1080
017 18 soah 1l 10- 1. L RH 4 LS
Wil e oaur B 15.00 Myt e 1000~ ¥ o.M M 1300
1 thipping e m- oiH :‘,.' :{: :;g
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LKS20T_15 Sgative 15 ¥ reg msl 19 W24 1375 AR d BB RN S G
i N (L B 1260 HELEEIZE @ SinsE
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LMMAT-12 Potitive 12 ¥ rwg (7812} 1.19 RSB Em e e
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1 IJ. R WA L L 3 : e hn
s *5Y and =b2Y TO-220 1] Y T b W G
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Radio Shack is America’s Parts Place”

No Minimum Order! No Waiting! Low Prices!

100% Prime CMOS ICs

- 89¢

* Static-Protected

T

“B" Series

* Pin-Out Dlagram & Specs Inc!uded

, Type Cat. No [ Each |
4001 276-2401 89
4011 276-2411 89
4013 276-2413 119
4017 276-2417 1.99
4027 276-2427 119

I 4511 276-2447 199

i 4059 276-2449 99
4050 [ 276-2450 99
4066 276-2466 1 59
4070 276-2470

LS-Series ICs  tox 79¢

Pin-Out Diagram & Specs Included

T e

Time/Temp Module

20% Off!

Ti Pre-Wired and Feature-Packed

Reg. 24.95

19%

Vanable-brightness LED display reacs 12/24-hour tme, tempecature in € of F 24-hour alarm
drives a speaker directly. Has 10-minute snooze and 58-minute sieep functions — get ambitious
and add “clock radic” leatures 10 8 stereo or TV 1¥ux3%ix 1Ve” Includes Instructions which

spe
2771

parts for DC operation. Requires three resisiors. 1emp. sensor and power fransformer.

. Sale 15.88

LM334 Sensar, 276-1734 2.29 Power 'I'nnlfOrmer 273-1530 .5.99
Transistor | Pocket Signal
Checker |Injector 7
s
1695 549 % P
A “Must” for it's @ Real

Tests all types. in or oul of grcult Indicates

Your Test Bench

Timesaver

=3

Type Cal No. I Each ) i < Produces a signal rich in harmonics 1or lesting
S00 2761900 t 9 relative current gain, “opans” “shorts” and all slages from antenna to speaker. Has On/
74L permits matching, Has output tor external Battery condition Indicator, With leads and
;:t% g;g-}% g meter or scope. With instructions. Reduires inslructons. Requires two "AA” battenes.
741508 276-1908 L one "C" batlery. 22-024 . .. 16,95 | 22-4033 .5.49
741532 276-1915 89
wisTy | e | w0 Dual-Gate Solar Unique
74LS74 276-1919 79
s Zre 102 o MOSFET C_ell LEDs
74 276-19: 119
| 748123 2761926 | 149 59 "°“’ 1 29
?4L§15| 276-13323 | 1.09 1 999
74L5157 276-1 .19
P T oo ats 5 oo
LS175 | 2761934 139 3N211. For RF mixer, ampifier | Hgh-eficency 3 diameter | &8 AC1 276-035 1.39
— aLS15a 1 2761936 —Bieor ol and OSCIHAIO! use to 450 MHZ cell dahvers 0.42V al 1 amp Red Flasher. CMOS IC
Lt ! 360 mW max. TO-72 case. {0 42-0hm load) in full sun- | and LED wn one package
74L8367 | 2761835 | 1.59 ) | 278-2045 1.59 | lghi. 276123 .9.99 | 35vDC 276-036 1,29
Phototransistor| 50 Type 1N914 “Noise” IC | 16K Hobby RAM

1ﬁ89¢

Silicon Diodes

" a—

VMOS Power
. FETs

Low As

W; 15°

269

——

. __29%
Off!

_f—
Long el 98 Wwith 95
Leads Dlode Protected Gate Data 16-Pin Reg. 9
TTL compatible. simitar to | Switching time low as4 ns. | [8 VNIOKM. 1W dias. TO- MM5A37. 17-Dit Shill reg)s- DiP 13.95
FPT.100. Senstve, with daal for logle Grouits, 92 + case ZT6-2070 -1.59 | ter with built-in clock 4116 Dynamic. 100% prime,
fast response tima. PRV: 90V (8] VNB7AF. 15W diss. TO- or pink ncise from an 8-pin | 16.384x1 bita. 1 ms rairesh,
276-130 . 89¢ | 276-1620 Pkg. of 50:1.98 202 case, 276-2071 ... 249 | DIP. 2761768 .2.89 | 276-2505 . Sale 9.95
Submini SPDT Mercurg Bulb | DPST 12VDC Top-Octave IC | Rhythm IC
DIP Relay witch Reed Relay 44% | 33%
'r 299 NEW! Only oOff! | Off!
7 “svoc 19 |99 w94
I CoY 1 ¢ Reg. 388 6,55

Faor PC board and DIP
sockels Contacis: 1A at

Gravity actuated — tilt

Encapsulated For low-powsr

eircuits. Comacts: 0,54 at

Build & keyboard instrument

Bluiks an “glectronic drum
set” using 1his 16-pin DIP

125VAC. 56-0hm coil 1o close cireull. 5A at 125VAC Coil: 375 to 800 of mvsical gaorbell using Six combmable patterns
Y, 125VAC. Style may var\r ohms 1 4x¥exTse this 16-pin DIP. Witk data. With data
275-218 299 215027 . -1.19 275-229 . 99¢ 2761780 .d.83 276-1765 . Sele 4.44
@
adioe fhae 3
Start Your Next Project at The Shack”® 3
! A DIVISICN OF TANDY CORPORATKIN - FORT WORTH, TEXAS 76102 =
Prices may vary at individual sicres and dealers OVER 7500 LOCATIONS in 40 COUNTRIES ©
CIACLE # OM FREE INFORMATION CARD 107,
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EEDER-ROOQOT 6 DIGIT COUNTER

& Eaplly Axcoandle Top diowntesd Setder Tob Lonids D 5078

Iree?!

Look at this fantastic
offer from POly Paks!!

Free Premium offer with every $20

purchase. Your Order today will give

FREE tools for tomorrowl Here's how

Poly Paks Free Premium offer works:

One free premlum with your S20 order.
Two free premiums with your S40 order.
Three free premlums with your S80 order.

ONLY o s e e vac. st

. Gpesd 1000 revaleimingty FI° . ¥ winkie
4 98 Pty bty RERY o iy binigravnl dlepy. umindie
- ik Bl Severvn 314 4 3971 5 1R W

aind wien inadls Bevw quiel -aemmact e Epade Wreinal

2 for $9.00 Cat No. 5113
12.5 vOLT
| “scomx $1249) ciaaT
NICKEL CAD BOLAR DIBCS
v w-u*luu.i':::‘rcmen‘;::mx g Cat, Ho. Sire Raling YOC _Price
*Comesind 7L L VA A movislsgmane |[T] 3788 $W Yamp B § 8.95
Cavn. (Plaivy Magrass Lany Tl Half of Casa)

Cat No. 6876 4 1amp B $10.98

-
*
p——

+ 1
® OHLY a.11718° G

bl » BO WATT  Cresses S0 10 Ne + 4000 W,
BLOCK et s

CROSSOVER row ey soppee s srv et

NETWORK ™ asasiind 17 peand il

18 YAC a 18 WATTS [ R Y

245

;!' E’F;Dgﬁm - tary, 3172 igh
Cal No. D& Cal No. 8239
11.88232 o[l "W $10.88,n.[]

PIEIO ELECTRIC “SPACE SHOT"

TWEETIR HGRN

4Kx16 MEMORY BOARD with 64 IC chips {2102)
in sockets. Super deal at S50 the complete board.

$29 AUTO SECURITY SYSTEM alarm system $7.00

SANYO UHF VARACTOR TUNER 25.00
SOUND GENERATOR IC $1.00 ea 6/5.00
SHUGART FLEX DISC DRIVE 5% inch 150.00
SHUGART FLEX D1SC DRIVE 8 inch 200.00
PORTABLE ULTRASONIC ALARM 15.00
MOTOROLA VIDEO MONITOR 12 inch 85.00
MOTOROLA VIDEO MONITOR 9 inch 40.00

The above two monitors accept composite video signal
BALL VIDEO MONITOR 12 inch w/power supply50.00
The above monitor requires comp video circuitry

DATA STATION CONSOLE w/keyboard 9 inch
monitor, power supply. Logic boards broken. $80
Send for details on this one.

TOUCH PAD solid state w/LSI chip. Bell system
compatible. For computers & phones $24.00

12 VOLT GEL-CELLS 2.5 AH $14.00 5 AH 517.00
12 {INCH CRT bonded face plate. New with specs.
Made for computers. $35.00

WALKY TALKIES Govt surplus used §
condition. 47-55.4 mc range. With .
schematics. Govt AN/PRC-6

$25 each 2 for $45. Ant, S5 each

ASCII KEYBOARD parallel S50
REDJLED's!. " 3= & » . 10 for $1.00

MIN ORCER $10.00

Shipping extra on ail merchand|se
Meshna Inc.. PO Box 62, E. Lynn, Mass. 01904

OMLY AUDIO G-RME IO”D
SOLID STATE q}?/
B e W 8 aa u-- erum.
B e T aare: Na o 2/E17 .I.—-llmhh.b‘h“m“t
& Frequency Kenge: 4000 . 40,000 Hr s4 49 ;kuu—nnrn-.—‘
& MIgh Impedanc e, Excasds B Ohma 100K HE P "'""c"'"'"
B Handlva 53 watrd Posk. 3% wans ANS nu lm? m

Cat No. 5858 QTY. Cal No. 8707 +4Hn PRV, oty

CIRCLE 12 ON FREE INFORMATION CARD

H“CHROMA STROSE™
COLOR ORGAN KIT

12 vDC 10 AMP r'

359 95

3 CHANNEL

RADIO-ELECTRONICS

g

POLY PAR/

Total amount of Order $ _ =

SHIFPING AND HANDLING: U5, ADD $3: FOREIGN, ADD §7.
MASS. RES. ADD 5% SALES TAX.

(o |,

STATE
Enclosed Is [0 CHECK,

P.O. BOX 942, RE-S
% $.LYNNFIELO, MA. 01940

NHAME
ADDRESS

¥ =
O MONEY ORDER
Charge my (] MASTERCARD [ VISA

ACCT. »____ —— EKP DATE _
Order B Phono

ORDERING INSTRUCTIONS & Indicate Quantity In Bog Mear tem Deslrad
# Complete Coupon Seclion 8 Cut Out Ad and Send to POly Paks. Inc

8 Send me Your FREE cataicg
CIRCLE 30 ON FREE INFORMATION CARD

COMPUTER HOBBYIST SPECIALS!

"
ETHE"L“ST sAVE!  Daisy Wheel

Terminals

RS-232. used. off-lease Fealures
Dyabla Hytype 1 printer, up 10 30
CPS. piot & text modes, dual pltch
and much, much more. Intludes
data. operation manual. sChem-
atics, “As-is" machines may need
some service.

wH.“—

ASISL ONLY

*89912°

TESTED & FUNCTIONAL
Acld $40 Tow Halg andPhyg NOW
PayShippingWhen Deliversd.  ONLY s 1 2990-9

This Month’s Specials

SHUGART SAS01 8" Floppy Disk Drive
Used, whole. untesied Dale & schematics included

$210.00 «s.

]

SHUGART S A 400 MiniFloppy. 5%’ L

Used whola unissied Dals 8 scremains inciuded 159.00 4=
CDCY 400 (MPIBR-803) B~ Floppy Dive U2

Salt yacioied Lised. whois, unlesled Dals &

schemalcs included 210.00 II;
12" VIDEO MONITOR Moforola aXM-351 21399

BOx74 o Txdd Oisplay Requares onty Compomite Yideo

wput & 110-2X0VAC 50-80 H Taated, fuacLonsl & Juarbnied

Dalg ardl pchematics Chuded '95.00 »a.
9" VIDEQ MONITOR Motorola sXM-227

Same chirainrstcy sy aboww V1" nosc Tesied funt-

onal and guararsesd Dol § o rematics wtiuded '78.00ss

-~ 30 MO bag il S PP g (N e e
o weireor Catitor our Bargain: Pacieq PERIPHERAL FLYER! <

Prices sy

:'v CFR Associates, Inc.

FRONE DROERS
MAIl QROEAS LUt WAREHDUSE

v 1AL Mwwiof o
Hasrindl M 103

CIRCLE 29 ON FREE INFORMATION CARD
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16K Memory 8/$19.95

4116 200ns NEC Mostek
ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

EOICERIES: SPRING MEMORY SALE

32 74L5155 1.9

pus B RAMS 100pes EPROMS

2101 {450ns) 2.49 2.29

21021 {450na) .99 95 1702 { 1us) 4.95
210021 (450ns) 1.29 1.15 2708 {450ns) 4.95
2111 (as0ns) 2.99 2.49 2758(5v) {450ns) 9.95
2112 {450n8) 2.99 2.79 2716{5v) {450ns) 7.95
2114 {450ns) 2.95 2.85 2716-1(5v) (350ns) 12.95
2114L-2 (zo0ns)  8/29.95 3.10 TMS52516 (450ns) 9.95
2114L-3 (300ns}  8/24.95 295 TMS2716 {450n3) 9.95
4027 {2506ns) 4.95 3.95 2732 (450ns) 29.95
4116-15 t1sons)  8/21.95 2.65 TMS2532 {450n3) 21495
4116-20 (zoons)y  8/19.95 235 TMS25L32  {as0ns) 2995
4116.30 (soons)  8/18.99 2.29 TMS2564 (500ns}

.M T4LS162
B 74LS163

- a i A

e

-

NEED YOUR ORDER
SHIPPED TODAY?
THEN CALL TOLL FREE

800-538-5000

IN CALIF.

800-662-6233

BEFORE YOU
BUY, CALL US.
WE WILL BEAT

ANYONE’S PRICES

DR GDAN S

Rttt el I i il h
ERCR 2R EENRRIR LB AL 3L R INE BRRRB R IS;

SEE B

.
R 0 00 S IO NS RN RS

L2282

,.,-
BEFRIRESRERINSRE

1
1
1
1
1
1
1
1

BolILOERENRE AL
-

2RRpgerzobonboukRaho

Rz
&

[ 1 EELRRES

PRI = -

TRANSISTORS

8 pi 1001 00 100899
n WwW
7411 14 bin vy
?4123 18 pin Ww
gmnww

e At o b st

NANTJ cc
MANIZ ICA
.M LM5S5E
98 LM
149 LMS68v

74500 SERIES

SO0 50 745124 195 45368
50 745174 149 745 ?

S0 T45188 4 75 T454T1
50 F45195 198 TaS4T2

55 FASAD 298 TAS4T4
B0 745260 1 ‘MSS‘.’O
TAS113. 70 T4S287 475 T4S5T

SWITCHES

4 pasition
M - d 5 posilion

TAC141.49 i A E Biposilion
§ ? posilign

8 postlion

BIEBEISIOBSE

JDR MICRODEVICES, INC. (O e e enielon ot b o oo

ay Arna
1101 Sauth Winchesier Blvd. 6% sales 1aa Cailt. Ausicans 10d uf
= : r#sery o1 quen a
San Jose. Calilornia 95128 manutaciurer ‘su:u lu:;:cl l: chllnqo .ﬂﬂlnuu! notice
800-538-5000 A08-247.4852 Foreign ocders add sult. postage

CIRCLE 4 ON FREE INFORMATION CARD
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OPEGIALS o

namic \
B g1 i

Vodume buying does i1 sgain: hese wa |w
Quality, gh speed, low mmuumm-ru
tepanding memory o TRE-80 L/ pmd Coor
Compulert, Heall MIl, Apple, newer PETS, wig
Bacha by one year WMited wacranty. Add 83 for
two dip shunts and CONversion Inalrechions 10F
TRS-X0" |

TR S 1 et o oy W Lo

MISCELLANEOU

4511 BCO o 7 sag decode/ o

4812 B Chanml JBLS veiec 1O

$101 CWOS 1K low power fsamony

1000 uF 23 Bmipd CAp

10,000 uF 40V &hugd sanac!ior

B-400 card #0908 conneciols

Rasi3ior Saag, 1t & bent jeadn)

RCA plvony Jasky - ihede @i buP® qualily, Closad
Chreat jachy Dl a8 19 batl W8V Joan I YOBrE.
Aancan macde 2005195

2102 hw posesr 1H brpic AAM 0

Gorvarid DU Done Bi40on SHINa diodes 0

OTEMM HFH deiingeon. min gain 17000,
v 200 mA TOR package

NPH Imersigtor simulir TH 004

PHE branadior pmeda TR

ANZS Dpi coupele Il pen i .
WCT-2IM.-1 panosd rs2

SNTB4T! COMplE ROnnd QBN o 1732 80

Qpto-lsrisior Gepl Bay 30 Mimied SLo-190H1008 Irom &
MOT Milacionst. Unmarked 8 ahd 8 lead

10/$17.80
10/32 00
#5200
10/328.50
1000735

100/ 58 5
100757 95
10075095

aMips inchedt BOGH AAd OJudl I¥pas with
By, vl puts Tast
|hrnrwull“mlﬂﬂmcm!«
begrenars. M

AMAZING ELECTRONIC PROJECTS ang PROOUCTS:
Lased Supar Powsrad. Bufning Cuning, Fate, Priod
Pockst Ses i Deik—_Shorguo Dirsctional Mike—
Uracr amibigrs — Guant  Tews — Stunwandg —TV Disrupt-
o —Energy Pr . Surveriance, Owlection, Ehc-
trifying. (Mtrasonic, CA. . Auto mid Mech Dirices, Hur-
deads More —Al Hew Pius INFO UNLTD PARTS SER-
WVICE. Calalog §1. Inform alion Unlimiled. Dept. AB Box
718 Amhbersl. N, 03031

LONG PLAY

10 HOUR TAPE
RECORDER

Top quality ACDC casselie
tecorder, modified B provide
5 1 howrs of e

S PRIZE

or most efliCiani gen- 4 J' 4
erator with MO relative E
motion belwasn coll

and magnet lo skin Len?'s |1aw. For defails see
end of page 1118, 7 Mac. ‘B Science — or send
80¢ and SASE to J.W. Ecklin. §143K Edsalt Rd..
Alaxandria, VA 22304,

ﬁ nﬁ“é‘e”éE's

SFEAKER & ELECTRONICS CATALOG

1004 BARGAINS IN SPEAKERS

Tel: 4 {844) 042 50v2
1904 MCGEE STREET XANSAS CITY, MO. 64108

cording and playbach of true
fidellty. distortion-free tound
on each tlde of censelte for
2 fotal of 10 howrs. Unil has
many Hpecial  baxildm fee.
bures, TOK D-CIBD cyasetie

spplisd wir$125.00*
PHONE RECORDING ADAPTER

Record Wcomung sl outfoing
calls automaticanty with this all
solid stata umil connected 10
your taiephons jach and Lape
recorder. Swarty recording when
phone is idted. Stops when you
hang up, maping & Ppérmanent
record. Easity installed, Me

monthly chaiges
FCC APPROVE $24 50"

VOX VOICE ACTIVATED
CONTROL SWITCH
Solld state. Self contained. Excel

lent sdpsstable sensitivily. Voices
o olher tounds aetivile and con-

TANAT T wa il S MSow 3% QAR FLOTEE AR
Cogprn il 195 il AT Sppeng vI3A ¢ el REauieed s ¢ gelien

tral recorder, Usas tecarde: mike or

Wt Aawe 0w o 1 MISN, Je e e e temote mike.
::::u an et n.un“l y iy 2% x 1% x %" 94.95*
FrEE CATALDOUE: Fog Oyl Mo Bhoul dad Baleprons
Droouct et Fov TR Claas Gbiteary, ad 41 COnth (0 Mampy Prone cali Adepter $250°, YOX 324.95". (" plus
Iorigh omie? 234 £ tilundiable with ovder | SLO0 es. shipping & handling), 10 hr. Recorder
$125.00" {*plus MO0 shipping & handling). Cali:
fornia rmdenls add In Mail omr. ¥ISA, M/E. cod's
ORDER Mo 17LAEQM? ohay, ¢ ty y ack Zuar.
o Free dats.
AMC SALES, Dapt. 18 9335 Lunsc St. Bax 928
PLATTSBURGH, N.Y. 1 .
= mmomcs“u“. Tol, (518) 5815700 Diwany, CA 90241, Phene (213 8638518

CIRCLE 40 ON FREE INFORMATIOM CARO

>Portahle Oscilloscopes

15 MHz Triggered Miniscope modet MS-15

15 MHz Dual Trace Triggered Miniscope
Model MS-215

30 MHz Dual Trace Triggered Miniscope
model MS-230

New Touch/Test 20 Multimeter

A portable/bench-type meter than 1ests and measures 10
electrical parameters, 20 functions & 45 ranges.

MEASURES: FEATURES

w AC and DC Voltage » AC and DC  » Touch selection and controi of
Current » Resistance » Temperature, functions, ran% s and power, ® Large
*C & *F = Conductance » Capacitance {0.55* high) LED readout. » In-circuit
» Pertorms diode/transistor tes! capal |l|t|es »Size: 29" Hx 64"

CIRCLE 11 ON FREE INFORMATION CARD

and continulty tests Wx 7.57 D. » Weighs less than 3 Ibs,
: Order with Confidence and get the Fordham Advantage!
L o555 FORDHAM ==
% (800) g&g;.gés]mg 855 Conkin St. Farmingdale. N.Y. 11735 ) E:c:g[r)?'{:i:dﬂ
110 ® CIRCLE 52 ON FREE INFORMATION CARD
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Low Pratite — TIN SOCKETS |Ihs. 5‘,"',‘,' VOLTAGE REGULATORS
o FALEOIN I LM H I- ral M!il :g ;a:‘lir: _1., * L
4 LE0MN 'I LNLIOON ¥ | LMIAD- 18y ]
i e s 4 WIRE PSRN 27| LAaMOem o8| (M3e0-1 8K 103 |ramer 33 | S
AEETH » on o FAEDN 4| LABOSN kL3 " 3 * 0 *
Worrn MW W M W WRAP  [rsie 31)onos 145 I
u:g.: 2 ;: J i ral B30 24| LM E 178 180
B OR 3 R B el nds s - (' I
AOTT T a an - Ay 134 L3 T A won
Standard Saldarteil — TIN RS e loe 8 b et PR 17 b .
R e reed M o 32 e » e
pres Lk I oud 1T | alEwD n =u JMIN-EE 2 H 1 C" l "\ z
i | W 3 L 100 AR MWD 2 100 3 -
a1t M 2 W WM oW :g ::‘l M| WI 13 120 1%
ity s LNl G ikl Al G- P R v el 5 ot 3 Bring this €41 LN im0 one of bus btodes or
r A E T B R e vloaze ool motee s glascel e, tmail 10 our Mad Order adaress shown beiow
P T T 42| L340 il b
B |= 103 n; o g B daa Rk 1 3uf rELeICE 55 | McTangL B0 st racarve 2 106 BUNTOLNT
Wirs Wrip — TIN Al MG AL 1 30] JALTRACT B0 LuciABRG B 8G on purchancs from thia page ot $50.00 or more.
Standard soloan-u—com 124 Tie o b |T4L31IIN 7D poc onma L9 ollur EX P ; R
T oz icous | wwrn 2a a1 RS [libs el VOLTAGE ngquu:rons] e wr EXPINES on Yay 1. 100tk
) - - 220 | Pt 8210 Mashe)
o v “ L e "' A+ i - - S - [P e Py & | rosce 195 "m"ﬁ
AR n u cl 0 | awT T T o m e | iy agireicr | M I L ke
wen F IR - e F S T T T w|rarsce 0| s ) EmoecT i s
Anlc Mmoo om A T | ReTD . o Lugizan  sa|ritece % | miace " ::":ﬁ s ADtaigs
red N o Ll B e He u |2atasn 1 20]rhiece 20| ri2dCy m| I e
i35 1| R 5| w8 1m [ o e T ST T | euocy 148 $1any
- VM 181 14% | awwTm am ] :::::'h: ::mm.r-uo.m b e TOMTACT 143
o Falhl wd
* MICROPROCESSOR CRYSTALS w | 5000 2| SILICON GENERAL |Motorola's E
:-:: A e I:.:: L LI |::: . ;:3:& :: Lineer IC wnd Voltage Compl.t. | i Coupant scceriad onby yotn buld neme 1nd sddren Mad » &
18 U D SM | AW EEEETE DIE | W e OTR TALEI 44N el T Loy Opto Triac
(R TN T T BT It rafiron 3yl 214 pagen . . 54.80 > )
Bl perd O LW | WA T3 CRR F4LS1 N i
T TR T Taucl 7By AR AF MRFrd ] Uriver -
Y [N TR T S N T SiliW 3 30) TRAMBMAToRE |WMIT144 22491 u". [ S —
M e LM 4 O ARG N 0| mRPI0T § r ) [mRtAML R 4) LL
N w68 »em s FASIEYH 9fMRrZO8 M OW |MmraBsA 2853 Trre  mA Pelm Pme TT
wak trni L N TR T LT, T Tl BIn b wAPIR 1027 (wAFaBS 17 M| MOCHES 1k FM KX Is BE ER
AN agim gvak UM [ H b e SR AN II.- ik P kM TALE N 0| A2y 2240 [MAFASEA 3D 24| MOCHNME 1 ™ IN 1.10 10 up 100 up
deipieen  0afwmizis 401 IMARAIS 45| mocaes b e 1w -
intersil LED or LCD  Domen- ralin faer e f s st oo e i TRI12114L3 $ 390 % 3.20 % 3.00
3% DIGIT PANEL "‘3"’ : "";;; ::;; “:’:‘:;‘ ;:: peedeco : :: 4116 (200n3} 3.90 .20 3.00
Fai Ak W L)
METER KITS TESEE P PRI I oo HUid sooala | S S 2708 5.90 5.30 5.00
4. & 170 )
BUILG A WORKING DFM 1N ¥ HOUR WITH Jknin il ANCRONA HAS INTERSILIC'a [2716 (5V) 9.90 930 9.00
dLgP N £t ) 3
THESE COMPLITE tvaiuaTion KiTs A el SvmiR Ninleomave % canmen a|2732 (350ns) 2490 23.90 22.90
ney ] b et L] - 3
s Dot g WA S e AD acatat g Jikreow g Cursiaava W |SMRhel 3o lcwmn 412732 (350ns) 26.90  25.90  24.90
LIS ghmatoy (7 Gl e LD sl [T 107 Woin grwnder IR AN e, =
e -_— TALRITIN 123 ctﬂo:u AP ‘i:: ::: g;::::: :: Our Very Speclﬂl
salomn LEDn IeE m!nm Ty ] Hisivn M0l cindecn v W cmrEa 1 ez
::me g P 1240 [mrisc 14 sm LIMITED OFFE R
T (SR TT I ™ Lk ] n
8 Diglit- 10 MHz Universsl Countar Kit |2smm %l ciuidn nm ] [t g 5
Kit Inaluses: » Remston i VBlsmrmer anjcwmben unlcuners ol 10 64K Dynamic RAM's
8 ICMTR28AI0C 1E & Capecrions PAKIIIN 1 40) curaescart 15 femmzzeii 118 [cpmmccin ato| That's Right 10 {1an) HMA4864.3 (200ns)
: 10 MMz Ouartr Crystal : Diodes TSN 20 wrarroratse  a8e |cunERi B8O | ioipoan COPE SN M8
men juplrys T4LE400% ) B0 | "
o el oo 1 oo A UL IR L 7T DR it (7]
Craer Part Numbar ICMTZZ0AEV. ... . S74.898 2-80 ETI R L) a0 1] 40 %oy, Firnl Come . .. Firm Served
8800 ucapear 00| mesosa 16 o | HOBCA—BORSA 000 RE232
LED BAR GRAFH ARRAYS AND DRIVER SERIES SERIES e tar P l Faoe 15 | ond Suppon 18| SERIES CONNECTORS
GL JIIRY LS0 Arr=¥ in 4 108 LED snanged 28 MH: MCAROGE 5 55| MCMITI )] resowA 1070 | mosox  3s00| mooioc mis0oo
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o 0 A e e (1. 2404, St ﬁ 280CTC  ap | WCWOIP 1150 | wcesare B | Pasara 170 hamasz 230 EMIDC  #100 | DOTES tmemare 380
by by A b gnatel 240,10 450 | MCEROBUTFE 30 72 | WOCBBEZAL B3| M52 1070 Y azie 4%0| IOTEM: 2430 | D001 )
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the

10 most common

nuisances in PA can be cured.

permanently. instantly.

These 10 problem solvers in your toolbox are like 10 new tricks up your sleeve. Or 10 hours
of saved time. Or money in the bank. They tator the sound, match the hnes, smoaoih out the
peaks. fill In the valleys, make molehills out of troubleshooting mountains. Snap one in. Out
go the hassles. Without soldering, or spitcing, or internal equipment modifications:

Problem:
I_n_put Overload
Phagi ng

Low-Frequency ]
Noise

High-FrequEncjf )
Noise -

Lack of Presence
Sibilance

Line Level -
toMiclnput

Matchin_g/
Bridging/ Isolating

Troubleshooting

Microphone
Impedance
Matching

19mm (% in.) diameter

Shown Actual Stze: 114mm (4% in.) long x

AI5A
A15PR
A15HP

A15LP
__A1 5PA
A15RS
A15LA

A15BT

A15TG

A95 and
A97

Solution:

Microphona Attenuator prevents inpul overioad
ideal where very strong signals are applied to a mictophong nput.

Phase Reverser reverses the phase ol a balanced line without modilica-
tion of equipment.

High Pass Filter provides a low-frequency microphone cuiofl to reduce
unwanted low-frequency noises and procamity tfect,

Low Pass Fier provides high-trequency cutoff to reduce Objectionable
high-frequency noises.

Presence Adapler adds voice-range intefligibility and extra brilliance.

Response Shaper provides excellent sibilance fillering: flattens m-
crophone response.

Line Input Adapter converts balanced low-impedance microphong input
to line levet input

Bndging Translormer, a balanced umil. matches balanced or unbalanced
devices of different impedances

Tona_Ganeraor- Eroduces a continuous 700 Hz Io\;-lrﬁpedance mi-
crophone level signal — extremely useful in seiting-up and troubleshoot-
ing lines.

Helps check levels, connections, mixer inputs, and cables. Allows one
man ¢ do the work of twol

Series Line Transformers make & possible o connact 1owA|mFedance
lines to mid- and high-impedance nputs (or vice-versa). Completely re-
versible. Solves problems of excessive high-frequency loss and objec-
tionable hum.

Send for the lree Shure brochure, AL280F

I ls—u=e= §

Shure Brothers Inc.. 222 Hartrey Ave.. Evanston, IL 60204, In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components. microphones. sound systems and relaled Circuitry.
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In one year our {40 antenna
has become the largest selling
CB antenna in the world!

1. It's more 2. Its made 3. It's proven best!
expensive... ...Here’s what the leading CB

CB TIMES: . __it's not ofien thal & product bursts ontg the mar-
kal sceng, dominates and mpfoves CRYing for everyone. American
And when you
pay more,

Antenna and 1he K40 are doing l—repeated tests showed the K40
you expect more!

could out-pertorm the major compabirve brands.”
RADIO-ELECTRONICS: The results of our 1asis showed
that. In three differen! positions of the monnoring recewves, the:
mode! K40 equaled or out-performed the tompetitive antenna
Apparently, American Antenna's adveriising 14 not merely Madison
Avenue showmanship.”
PERSONAL COMMUNICATIONS: ~ an impressive
95% of the nals. the K40 outperiormed the existing mobile anten-
nas We had %0 try one for oursalves
3 In every case the K40 either equajed or oul-performed its
Competlor,

“No ifs, ands, or buts! The K40 Antenna from American Antenna would have 1o
be just about the best antenna around
CB MAQAZIMNE: "introduced in Ociober, 1977, the K40 Quickly became the
top seiler and in mMid 1978. became the number one selling antenna i the nation.”

| ...Here's what CBers all
across the country said.

ANTENNA SPECIALISTS: . . truck driver and CB'er for
10 years . . . 50% turther than nry M4 10 "Big Momma'.™
=AM, Colett 207 McFen. Baxirop. LA
AVANTI: “I'man electronic technician with a Second Class
FCC hcense | was able to rangmit 70% turther and tune
the SWR 75% lower than my Mvanli.”
- A Coatr, YRE, Monerants D87, Salines, Pusito fixo

PAL: 20% belter N ransmesion and
reception than my 5/8 wave Pal Firestik "
—John i Biam Bos o 48 TeSenopie. FA
SMAKESPEARE: . . I've beenm CBer lor
three years and the K40 I8 the best I've ever
had. Better in receplion and ransmiss:ion than
my Shakespeare "
—H. Bacher, M. 15 King R, Park Ridge. M
MUSTLER: "Compared to my Hustier XBLT-
4, the K40 can consstenty transmit 40%
turther ankd 1he recepton was better. The K40 15

MORE PERFORMANCE:
The K40 is guaranieed to

transmit turther of recelve

clearer than any antenna it

replaces We know il will

We've tosted H with 771

CB'ers Jusl like you tor one

¥ ear.

MORE FLEXIBILITY:
You can fit your K40 to any
mounting surface. It will fil
any vehicle yOU'll ever ownf
That includes choppers, dune
buggles, gutters, mirror
mourts, lugoage racks. trunks.
hatchbacks, through rools,
Semis, pick ups and RV's

MORE QUALITY:
Its nol imported IFs not
made i Tawan, Korea or
Japan irm Amercan made
an American town [V'e made
with bener matenals that
cost more and by Orotession-
al people we pay more. And
we designed it right
here inthe USA

* Including opton-
al mounts at exira

cost the perfect way to compiela a CB aystem.”
—Jorome A Brown, 7800 5. Linder, Borbent, I
... This \ e o
Antenna ‘ g 3 PrOS
is so ; (SPECIAL NOTE!}
DYNAMITE ; & IF YOU'RE A
you receive a ... BEGINNER:

AMERICAN ANTENNA
ELGIN, IL 60120

COPYRIOHT AMERIC AN ANTENSA, 1870 POWER!

...S0ld exclusively by §° F American K0 Dealers throughout the U.S. & Canada.
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