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REQUENCY COUNTERS

ow to get the most from your counter

BUILD A CAPACITOR LEAKAGE TESTER

ow to test capacitors the right way.

EW SENSOR TECHNOLOGY

ntegrated sensors offer a new way to
make physical measurements.
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et ready for surface-mount technology.
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2236 100 MHZ
OSCILLOSCOPE

THE ANSWER
BY ANY MEASURE

100 MHz scope, counter, timer,
multimeter: All one integrated system.

100 MHz dual
time base scope. S-digit lluores-
3.5 ns nsetime, cent display.

sweeps from 0.5 s
to 5 ns/div; alter-

Cugalty accurate
readouts accom-

nate Sweep; 2% pany the CRT
vertical/ horizontal wavelorm Emor
accuracy, vert- messages and
ical sensdivity ta prompts also
2mVidiv @ appear on the
9 MHZ display.

D¢ volts and ac
coupled true
AMS volts. Mea-
sured through the
Ch 1 scope input

Gated measure-
ments. Lse the
scope’s intensied
marker 1o measure
frequency, period,
width and 16 count
avents wilhin
specified portions
of the signal

Now make measurements
taster, easier, with greater

accuracy and user confidence.

The Tek 2236 makes gated coun-
ter measurements, lemperature,
time, frequency, resistance and
voltage measurements push-
button easy. You see resulls con-
currently on the 8-digit numeric
readout and CRT display.

Its complete trigger system
includes pushbutton trigger view,
lus peak-to-peak auto, TV
ine, TV field, single sweep and
normal modes.

Auto-ranged
Auto-ranged, DMM. Use Boaling
auto-averaged DMM side mputs
counter/timer. with up to 5000

count resolution
Get precise read-
outs of average dc
and true AMS voll-

Frequency. pariod,
width. deiay time,
d-lime, plus total-
ize to mona than

8 million events age. Measure
—with 7 digits resistance from
plus exponent millichms to
displayed. gigehms.

Atjust $2650; the 2236
includes the industry’s first 3-year
warranty on all parts and labor,
including the CRT,

Integrated measurement
system. 3-year warranty. 15-
day return policy. And expert
advice. One free call gets
it all! You can order, or obtain Iit-
erature, through the Tek National
Marketing Center. Technical per-
sonnel, expert in scope applica-
lions, can answer your questions
and expedite delivery. Direct
orders include probes, operating

1-800-426-2200

manual, 15-day return policy, full
warranty and worldwide service
back-up.

Order toll-free:
1-800-426-2200
Extension 57

in Oregon call cottect
503) 627-9000 Ext. 57
r write Tekironix, Inc.
P.O. Box 1700
Beaverton, OR 97075

Tektronix:

Conaat TED 70 Eaof U ey

Copynight L1984, Teklionx, C. All nghls resprved, TTA- 3241, LS Domestic pnce F O B Beawrlgn Oregon Prce subject 1o change
CIRCLE 262 ON FREE INFORMATION CaRD
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vol. 57 No. 5

BUILD THIS 46 CLICK AND POP FILTER FOR YOUR STEREQ ! RADIO
Get rid of scratches from your LP's 85 ANTIQUE RADIOS

electronically. Joe Gorin -l 2
Contributions from SWL’s.
51 CAPACITOR-LEAKGE TESTER Richard D. Fitch

Now You can test Capacitors the right way.

Gary McClellan 90 COMMUNICATIONS
67 TELETEXT DECODER CORNER
Decode World System Teletext signals and Fiber optics. Herb Friedman
find out what you've been missing from TV.
J. Daniel Gifford COMPUTERS
75 PC SERVICE Following COMPUTER DIGEST

Use the direct-etch foil patterns to make
circuit boards for your teletext decoder and
capacitor-leakage tester.

mze 86 Upgrading your Sinclair,
Home remote Control.

EQUIPMENT
TECHNOLOGY 10 VIDEO NEWS REPORTS
A review of the fast-changing video scene. I
David Lachenbruch 22 Triplett 6500 Cable Tester
43 HOW TO MAKE KIRLIAN PHOTOGRAPHS 26 Regency MX-7000 Scanner
Investigate this controversial photographic
process yourself. (You don’t even need a DEPARTMENTS
camera!) John lovine 118  Advertising and Sales Offices

59 A REVOLUTION IN IC PACKAGING

Get ready for surface-mount technology. 118 Advertising Index

T} Byers 6 AskR-E

63 MAKING MEASUREMENTS WITH ICs 120 Free Information Card
New integrated sensors promise a revolution
in measurement technology. Harry L. Trietley 12 Letters

71 ALL ABOUT FREQUENCY COUNTERS 95 Market Center

Part 2. This month we look at some rather

sophisticated applications for your counter. 38 New Products

VYaughn D. Martin 4  What's News
80 SATELLITE TV
An update on satellite scrambling. ANNUAL INDEX
Bob Cooper, Jr. JANUARY—DECEMBER 1985
83 ROBOTICS A 4-page brochure containing the 1985 An-
A look at Heath's Hero 2000. Mark ). Robillard N S vatatle o gyl D

one. To get your free copy, send a stamped
self-addressed enveiope, {1egal sizae} io:

CIRCUITS AND 32 NEW IDEAS

COMPONENTS Ignition cutoff switch i::::ﬁ;ﬁ;mi“
88 DESIGNER’S NOTEBOOK 500-8 Bi-County Boulevard
Schmitt triggers. Farmingdale, NY 11735
Robert Grossblatt Any requests posimarked on or belore July

31 are free After that dale there |s a 50¢ lee.

89 STATE OF SOLID STATE CQuestions and comments about anything
New op-amp IC’. other than the Index that are included with
Robert F. Scott your request cannof be handied. Send them

separately to our Editonal Offices.

Mbimuﬂéﬁ&ﬂ 0033-7862) May 1085. WMWG errsbacy Publcabors, ""r Br-County Boulneard, Farmengsie, NYnmSeoonoCum
Farrwupdide, NY and addtional maling offices. Second-Class mal megatrehon No, 9242 suthonzed & ormtoCMOne nm:npbonralaus.handposmm

$20.97, sl other countres $23.47. Subscnpbon orders payabile in US funds ondy. mtomal-ondpuﬂnlmwmwumammaus bank, Singla copes $ 95 e1mwamm
Publicabons, inc. Al nghts reserved Printad in U.S.A

POSTMASTER: Piease sond address changes 16 RADIO-ELECT‘MHICS Sl.l-:rbiun Baox 2520. Boulder, CO 80322

A stampd ad-addressad envelops Mus! MWMUMWIMMum 15 Sersired shoukd iy be repected W diaclaem any respons ity lorthe
wudmdmwamwmmmmhwmmwm”
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COVER 1,

Can a conventional LP ever sound like a
compact disc? Well, not exactly, but if you
build this click and pop filter for your hi-fi, i X
you can make your LP's sound almost as " :
noise-free! The filter lets you rid your LP’s of clicks and pops caused
by scratches in the vinyl. Yet it still lets you enjoy the full frequency
range as recorded.

This month, we’ll give you the full circuit details and describe the
theory of operation. We'll conclude the article next month with
complete construction details. Turn to page 46.

NEXT MONTH

THE JUNE ISSUE IS

ON SALE MAY 1

A SPECIAL SECTION ON LASERS
After we introduce you to lasers, we’ll show you how
to build a helium-neon laser for yourself!

BUILD AN FET STEREGC-AMPLIFIER
This high-quality 100-watt-per-channel amplifier is
just what you need to upgrade your stereo system.

BUILD A 30-VOLT, 1-AMP POWER SUPPLY
Complete your electronics workbench with this ad-
justable supply.

HOW THE TELEPHONE WORKS
we'll solve some of the mysteries of telephone hard-
ware and the telephone system.

Ag B 2ernco 10 readers, Redio-Ewctronscs publishes rvaulable DHNS OF viorMabon relating 10 newsworitty products. technsgues
and sciennihc and technoiogical deveiopments Because o DOSSibie wnances i the q.:? ond condiion of matenals and
WOk MANIND Lsed by raacers, Fads-EMctroncs dsclame any Iy for Ihe sal Prope: tunctomnng o reader buh
Protects based UPON Of from PHAS of rdormation published in ihis

Sanca some of the nqu- ent and cuull.rgdomnbod i RADHO-ELECTRONICS may redate 10 of bi coversd by L8, palenis.
AADKFELECTRONICS disclaims any ity R the intringement of such Patents by the MakiNg, using, Of Siing of any such

SQUIITHT OF CIRCLNMY, Bnd suGoiSts that SryOnd interdsiod M such prOJects consult | p3ient afioiney
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NEW!

Lower Price
Scanners

Communications Electronics,
the world's largest distributor of radio
scanners, introduces hew lower prices
10 celebrate our 15th anniversary.

5
Regencyi MX7000-EA

List price 5699 95/CE price $39%.0S/SPECIAL
10-Band, 20 Channel ®# Crysiailens & AC/DC
Frequencyrange: 25-550 MHz continugus coverage
and 800 MHE 10 1.3 GHEL continuous COverage.
The Regency MX7D00 scanner I€t3 you momtor
miiitary, F.B.L, Space Saiellles, Police and Fire
Departments, Prug Enlorcemant AQenciws. Dwlense
Depariment, Asronautical AM band, AW Navgation
Band. Figh & Game. Immigralion, Paramedics,
Amateur Radio. Juatice Department, Stete Depart-
menl, plyg thousands of othar radio fregquanc s
most SCanndrd chn't PICK up. The Regency MXTD00
18 1he pertécl scinner for inteiligence agencies thal
reed o monitor Ine new BOO MHZ ¢ellular telephone
band. The MXT000. now al & spacal pride from CE.

Regency® Z60-EA

Lyt price 5299.95/CE price 5179 95/SPECIAL
&-Band, 80 Channel 8 No-crystal scenner
Bandsy 30-50, 88-108. 1 18-138, t44-174, 440-5712 MHL
The Regancy 260 covers all the pubic service
bands plus aircraflt and FM music tor a total of
elght bands. The Z60 miso features an alarm
clock and priority control s well as AC/DC
operation. Order today.

Regency® Z45-EA

List price 5259.95/CE price $158.8S/8BPECIAL
T-Band, 45 Channei ® No-crystai scannar
Bands 30-80. 118-135, 144- 174 445-512 MHE

The Regency Z45 I8 vary similar t0 the Z60 mode)
Iisted above however It does not have the commer-
cial FM broadcast band The Z45, now at
special price from Communications Electronics.

Regency® RH250B-EA

List price $613.00/CE prica $329.98/5PECIAL
10 Channei & 25 Waitt Tranaceiver e Priorily
The Regency RHZ50Bis aten-channei VHF land
mobile transceiver designed to cover any fre-
qQuency batween 150 to 162 MHZ Since this
radlo ks synthesized, no expensive crystals are
needed to store up 1o 1en frequencies without
battery backup. All raclos come with CTCSS tone
and 5canning capabillties. A monitor and
night/dey switch is also standard. This trans-
cever even has & priorlty tunction. The RH250
makes an ideal radio for any poilce or fire
department voluntear because ol its low cost
and high pedormance. A UHF version of the
same radio called the RU150B covers450-482
MHz. but tha costis 5449.95 To get technician
programming instructions. orderaservice man-
uval from CE with your radio system.

NEW! Bearcat® 50XL-EA

Lisi price $199.95/CE price $114.95/8BPECIAL
f0-Ba 10 Channel 8 Handheid scanner
8Bsnoy 29.7-54. 134-174. 408-512 MHL

The Uniden Bearcat 50XL ls an economical.
hand-held scanner with 10 channels covering
ten requancy bands. It features @ keyboard lock
swhtch 1o prevent accldental éntry and more,
Also order part # BPS0 which is &rechargeable
battery pack for $14.95, a plug-in wall Charger,
parte AD1001or $14.95, acarryingcase part &
VCO01 for $14.95 and aiso order optional
cigareite lignier cable part « PSC01 for$14.95.

Ragency
AH2SO

NEW! Regency® XL156-EA

List price $239.95/CE Price $120.95/SPECIAL
8-Band, 10 Chennel ® No-Crystei Scenner
Search @ Lockoul ® Priority @ AC/DC
Bands 30-50. H44-174, 440-512 MHL

Cover your choice of over 15,000 Irequancles
on 10 channels at the touch of Your finger.
Display messages External speaker jack. Tele-
scoping antenna External antenna jack AC/DC.

NEW! Regenc ®* R1060-EA
Listprice $149.95/CE price $32.95/SPECIAL
8- 0 Channel ® Crysialless ® AC only
Bepds 30-50. 1a4-174. 440-512 MHI

Now you Can enjoy compulefed scanner ver
satility 8t & price that's 10535 than some crystal
units. The Regency RIJE0 leis you in on all the
acthon of police, fire, weasther, and emergency
calls. You'll gven hear mobile telephones.

Bearcat® DX1000-EA

Listprice S649.95/CEprice $349.95/5PEC| AL
Frequancy range 0 KHIZ 10 30 MHL
The Searcat DX1000 shortwave radio makes 1Uning in
London 3 sasy a8 disling & phone I features PLL
synthesized RCCUrdly, two lime 2ona 24-hour digital
Quanz ciock end o built-in himer 10 wek® yOu 1O your
faverita shortwave statign It Can b programmed to
activite perPherdl 8QuiDment [y & LADE Mecorder 10
record up 10 hve différen! brpadcasta, ny hequancy,
any made. while you are 2sleel OF ot work, [{ Wikt recaive
AM. LSB, US8, and FM broadcasil.

There's Nevec been BN 833 ef way [0 DEAr whal the
world has to say. With the Bearcer DX1DOO shoriwave
recever, you now have direct BCCess 10 1he world

NEW!Regency® HX1200-EA

List prce 5389.95/CE price $214_95/SPECIAL
g-Band, 45 Chanmel ® No Crystal scanner
Sasrch ® Lockour ® Priority @ Scan delay
Sidatit iquid cryatal dispiey ® EARCM Mamory
MNew Diract Channel Accesn Feature

Bends 30-30 118-F30 144-174, 400-420 440512 MHL
The new handhald Regancy HX1200 scanner is
fully keryboard programmable lor 1he ultimate in
versatility. You can scan up 1o 45 channeis at the
same lime including the AM aircratt band The LCD
display 15 even sidelit lor night use. Order
MA-258-EA rapid charge drop-in battery charger
for $84 85 plus $3.00 shipping/handing. Includes
wall charger, camying case, beit chip, flexthie
anténna and cad battery.

NEW! Bearcat® 100XL-EA

List price $349.95/CE price $203.95/SPECIAL
g-Band, 18 Channer ¢ Priority @ Scan Delay
Search @ Limit ¢ Nold ¥ Lockour ¢ AC/DC
Frequency rangpe: 30-50. 118-174 408-512 MHZ
The workfa first no-Cryatal hangheld BcBnner oW has
& LCD channel d:apiay with backlight for low light use
and MNcralt band Covarage al the same low Prce Size
1% x 7W" X 2% The Bearcal 100XL haswide frequeancy
covarage that inCludas sl pubhc service bands (Low,
High, UHF and “T" bands), the AM sircrah band, ihe 2-
matar and TG cm. amateur bands. plus miklary and
federal governmen irequenc s Wow_what Ascannart
InCluded in our low CE prica b b Slurthy Carrying case.
earPhone, batiefy charge/AC adaDtes. Bx AA ni-cad
battenies andflexibie sntenna, Order your SCARNGS now

Bearcat® 210XW-EA

Lim price $339.95/CE Price $209.08/SPECIAL
8-Band, 20 Channel * No-cryatai scanner
Autom etic Weather @ Sgarch/Scan ® AC/DC
Fraquency rangek 10-50 T36-174, 406-512 MHL
The new Bearcal 210XWilnan advanced thivd Generanion
scannér with gredt badormance s & low CE price.

NEW! Bearcat® 145XL-EA

List price $179.95/CE price $102 8S/SPECIAL
10 Band, 18 channel! 8 AC/DC & Insfént Wasihar
Frequancy ranpe 20-54. 136174, 420-512 MHL

The Bearcer 143XL makas h great firsl scanner. Its low
cast and high performance (915 you hear all ihe SC1On with
1he touch of g key. Oroer your Scanner irom CE 10day.

TEST ANY SCANNER

Teat any scarw: Purchased from Communlcetions
Electronlcs™ 106 31 days betore you decde 10 hesr R, i for
ANy feason you e nol compitely salsned, relurm N in
orighna) condiion with all pads in 31 daye. for & SFompt
refund (ss shipping/ handiing ¢harges snd radath cf sqits).

Regency
NX1t 200

Regancy
MXT000

CIRCLE 79 ON FREE INFORMATION CARD
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NEw! Bearcat® 800XLT-EA
List price $499,95/CE price $317.95

f 2+Band, 40 Channal ® No-cfYslat scenner
Priority control @ Search/Scan @ AC/DC
Bands' 29-54. 118-174, 408-812. BOS-912 MHZ
The Uniden S00XLT recaives 40 channels in two banks.
Scans 153 channels per second, SizeB%." 4% x 2%

OTNER RADIDS AND ACCESSORIES

Panesanic AF-280C EA Shortweve receivar, $17095
RO4A5- EA Usqtten Remote mount Redar Detector, . $128.95
RDS58-EA Unigwn Vikor mount Rader Detactorn $68 9%
RDO-E & UnidenPa33port” s11e Redar Detectoy . 521095
BC 210X W EABearmcal 20 channalscannes SALE . $209.95
BC-WA-EA Bearcar Weather Alert™ .. 549 98
DX1000-EA BearcH shortwavd racever SALE. 334995
PC22-EA Uniten remotd mount CB lranscaver . 369.95
PCSS-EA Uniden mobile mount CB Irenscawer $58 05
A1080-E & Regency 10 channel scannet RALE 02

MXI000-EA Regency 30 channe) SCAnnEr BI9S 05
XL138-EA Regency 10 channel scanner SALE. 312995
UC102-EARegency VHF2 ch 1 wett trandCower ... 5124 98
AH2508-E & Aegency 10 ch, 25Watt VHF rens .. 532995
AHBCOB-EA Apgency 10ch BOWati VMF trans .. 543495

AU1308-EAReQency 10 Channel UHF iranscensr . . S4d!

RPHA10-EA 10 ¢h handhdid r-ChySial frans., ... $399 95
LC1D-EA Carrying case for RPH410 branscewar. ., $34 95
MATS1:EAN-cadbanery pack IOt APH410tans . $34 85
P1405-EA Regency 5 amp rogulaled power supply. .. 58908
P1412-EA Regency 12 amp feg oowar sudDly.. 3164 95
BC10-EA Battery CharQer lor Regenty RPHAT0 ., 384 .95
MA258- EA Drop-in charger 106 HX1000 8 HX1200 . . 38495
MA2S57-E A Cogarente lighler cord for HX1200 , 51985
MAS17-EA N+-Ced battery pach lor HX1200. $24 95
EC10-E A Programming tocl Yor Regency APH410 . . 52495
SMRH250-E A Service man of Regency RHZ5O $2495
SMRUTS0-EA Serv.ice man los Aegency RV S0, .. 528 95
SMAPHA1D-EA Service man, for Regency RFHA10 . 32408
SMMXTO00-EA Sve man for MX7000 8 MXS000 .. §19.95
SMM X3000- EA Service man for Regency MX3000 . 31995
B-4-EA 1.2 ¥V AAA N-Cod Dattonas [set of foun .. 38.85
FB-E-EAFrequency Owectoryior EavlernU.SA ... 51205
FB-W-EA Frequancy Dusctoryforweslemn L S.A .. $12 95
T8G-Ea-Top Secret” Regtry ot U.S Qovt Freq $14.95
TIC-EA TothmQues 16 [nieCapting Comm.. 51498
RRF-E A RAnilroad irequency directory. $10.95
CIEEACoven Ir t E .. 31498
ABO-E A Magnel mount moblle scannet antéana. .- $35.00
A7O-E & Base station scannss Bnleannm . $35 00
USAMM: EARag moun] YHF/AUHF arl v 12 cable  $3995
USAK-EAN" ol mount VHF/UKF ant w/ 17 cacde 08500
USATLM-EA Tramiklp mounl VHE/UHF antenna 33500

Add $3.00 1oe all sccessornes orderedat the wame tema.
Add $12,00 shipDing DBr Shoftwive necaiver.
Asd 37,00 stoping par scanner and $3.00 per amenna

BUY WiTH CONFIDENCE

To gel the tastest delfivery from CE of any 5canner,
send of phong your order directly lo owr SCannar
Distnbution Canter™ Michigan residents please add 4%
sales tax or 3upply your 1ax LD. number. Written pur-
chase orders are acceptad from approved govérnmen
agencies grd most well raled firms ot a 10% Surcharge
tor net 10 Diling ALl sales sre subiedt to sveilability,
acceptance and venticalion All sales on accessones
are {inal, Prices. terms and $peciticanons are aubjeci to
chang® without rgtice. All pricas are n L8, dollars. Out
ol stock ite ms witl be Placed on backorder automatically
unless CE is Insiructed derently. A $500 addinonal
handting fee will be charged for #ll orders with »
marchandise total under $50.00. Snipments are F.O.B.
Ann Arbor, Michigan No COD's Mosi producis thal we
s9ll have a manufscturer® waranty. Free comes of
wiHrrenties on thele Productd ara available pdiot 1o
purchase by writinQ toCE. Non-centifisd cheths require
bank clearancs.

M Eil orders to: Communications Eleciron-
icst Box 1045, Ann Arbor, Michigan 48106
L.S.A. Add $7.00 per scannerfor U.P.S. ground
$hipping and handling lrthe continental U.S.A
For Canada, Puerto Rico, Hawail, Alaska, or
APO/FPO delivery. ShiPping charges are three
times contlnental U,S. rates. If you have 8 Visa
or Master Card. you may call and place & credit
card order. Order toli-frée in the U.S Dial
800-USA-SCAN. In Canada, ofder 10ll-tree by
calling 800-221-3475. Telex CE anytime, dial
610-223-2422. ll you are ouiside the U.S. arin
Michigan dial 313-973-8888. Order today.
Scannat Distnbution Center™ and CE logos are irsde-
marks of Communications EleCironics Inc.

t Bearch! i B regiateied rademars ot Undn Gorporation
t Regency U8 registred trademiisk of Regency Elsctronics
e AD « 04Q186-EA
Cogyri@ht © 1686 Communications Elecironics Inc.

Forcreditcard orders call

1-800-USA-SCAN

S COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

.0, Boa 1045 0 Ann Arbor, WMichigan 881061045 U S A
Caln800-USA-SCAN orouiside U.S A, 313-973-8888
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WHAT’S NEWS

AES prints new standards
for audio measurements

The 54 Committee of the Audio
Engineering Society (AES) has now
been accredited by the American
Standards Institule for the de-
velopment and publication of
standards in the audio engineer-
ing field. As a result, AES has pub-
lished five ANSI-approved stan-
dards:

AES2-1984 (ANSI 54.26-1984). Rec-
ommended practice for specifica-
tion of loudspeaker components
used in professional audio and
sound reinforcement;

AES5-1984 (ANSI! $4.28-1984). AES
recommended practice for profes-
sional digital audio applications
employing pulse-code modula-
tion—preferred sampling fre-
quencies;

AES7-1982 (ANSI 54.6-1982). Meth-
od of measuring recorded flux of
magnetic sound records at medi-
um wavelengths;

AES6-1982 (ANS| 54.3-1982). Meth-
od for measurement of weighted
peak flutter of sound recording
and reproducing sound equip-
ment;

AES3-1985 (ANSI| 54.40-1985). AES
recommended practice for digital
audio englneering—serial trans-
mission format for linearly repre-
sented digital audio data.

Those documents are available
at $15 each from the Audio Engi-
neering Society, 80 East 42nd St.,
New York, NY 10165.

Video cassette recorders
making record increases

Over 11 million VCR’s have been
purchased in 1985, a 55 percent
gain over 1984, according to Step-
hen Stepnes of RCA Consumer
Electronics. By 1988, he says, there
will be 50 million VCR's in Amer-
ican homes.

The proportion of high-fidelity
table-model stereo VCR's is also

New capacitor used as energy storage device

“A new energy-storage device
that never needs replacement” is
the way its manufacturer describes
the Maxcap Double-Layer Ca-
pacitor {DLC), a unit with up to 500
times the energy density of an alu-
minum electrolytic capacitor of

THE SOHIO MAXCAP 1 farad capacitor.

similar dimensions.[t is intended
to replace batteries in applications
requiring low drain, such as
CMOS RAMS, microprocessors,
and timers.

The secret of the new capacitor
is the electrode material: activated
carbon, which can have a surface
area of 1,000 square meters per
gram. The working voltage is low,
necessitating the double-layer
principle, in which up to six acti-
vated-carbon, liquid-electrolyte
units may be stacked to reach the
S-volt rating of the capacitor illus-
trated.

An ideal application is as backup
for CMOS RAM memories, where
the capacitor is kept charged dur-
ing normal operation and wherein
case of failure “a thimble-sized
Maxcap can back up CMOS mem-
ories for weeks.”

WWWW.americanradiohistorv.comm

increasing. Those comprised
about 10 percent of the total VCR
market in 1985—up from 5 percent
in 1984—and will rise to more than
14 percent in 1986, according to
Stepnes.

Justice Dept cracks down
on interference

The Department of Justice has
filed suits against two CB oper-
ators and one commercial compa-
ny in Philadelphia for sums
totalling more than $4,000. In addi-
tion the suits seek court orders
mandating that the violators com-
ply with FCC regulations.

F.C. Roberson was operating a
CB radio that caused interference
to numerous residents of a Phila-
delphia neighborhood. The
equipment appeared to be operat-
ing far over the four-watt legal lim-
it. Roberson repeatedly refused to
aliow FCC inspection of the radio,
thereby accumulating fines total-
ling $900. The suit seeks payment
of the fines, and a court order di-
recting Roberson to permit in-
spection of his equipment and to
operate it at legal power levels.

Henry O. Jackson was using his
CB radio at an estimated power
level of 47 watts, interfering with
local television reception over a
period of several months. A fine of
$750 was levied against him. The
suit seeks payment of the $750,
and a court order directing Jack-
son to bring his equipment within
FCC guidelines.

The Department of Justice has
also filed suit against Comp-Art,
Inc., for unlawfully interfering
with TV reception with a comput-
er. The interference occurred over
a period of 18 months. Fines of
$3,000 were accumulated. The suit
seeks payment of the fines and a
court order directing Comp-Art to
shield or otherwise modify its
computer so that it will not inter-
fere with local TV reception. R-E
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New and Used Electronic Test Equipment
Safes ® Service & Rental & Leasing

rirack! 3.5 Digit DMM /+¢“ With Scope Purchase

FEATURES: s AC DC voitage « Data hold
& AC DC current & Manual or autoranging
% Resistance « Overload protection
# Diode test o LCD display
& Audible & Buyilt-in stand
Continuity check * Battery included
# Temperature

# Teast leads included
{(Type K, 3510 & 3525)

Stecial!

BASIC One With Any
DC VOLTAGE QTyY 1 QTy 3+ Scope Purchased
MODEL ACCURACY PRICE PRICE From RAG
3550 +.5% 2 digits $49.00 £42.00 FREE
3525 +.25% x2 digits $64.00 $54.00 $1995
3510 +.1% %2 digits $79.00 $67.00 $2995

2 year warranty plus carrying case included!

MODEL V-222 $536.00
OC to 20 MHZ, 1 mV/div. Dual Trace. D.C. offset for
DMM Qutput. Verticle Mode Trigger. 8° CRT

{w/two X1/X10 probes).

MODEL V-422 $6894.00
DC to 40 MHz, other teatures same as V-222
{w/two X1/%X10 probe).

MODEL V-1050F $1,276.00
DC to 100 MHZ, 5 mV/div, Quad Trace, Delayed Sweep,
Full T.V. Triggering, alternate time base

{witwo X1/X10 probes).

Model V-422 shown

MODEL V-212 $461.00 MODEL V-650 $956.00
DC to 20 MHz. 1 mV/div. Dual Trace. Features 6" DC to 60 MHz. 1 mV/div. Triple Trace, Delayed Sweep,
Rectangular CRT {w/two X10 probes). Full T.V. Triggering. variabie trigger hold-off

(w/two X1/X10 probes).

NEW! 3 year warranty parts and labor on above scopes!

RAG Electronics Is a factory authorized Hitachi repair center. CIRCLE 126 ON FREE INFORMATION CARD

B Master CharQa [ B ADD FOR SHIPPING AND INSURANCE

CALL US TOLL FREE oy R ‘ T3S i sy

1 -800-732-3457 B Moty Ordar ? $251.00 to $600.00 . $6.50
& Check L $501.00 to $750.00 .3850

IN CALIFORNIA TOLL FREE e e e e e e
1.800.272.4225 over $100000 . . 51500

Prices subject to change without notice.
RAG ELECTRONICS, iNC./21418 Parthenia Street/ Canoga Park, CA91304/1-818-998-6500

- =) =polaroid Y Mdmscs.
DESIGNS ST
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PEST-REPELLER QUESTIONS
We thank the many readers who
responded to the article “Ultra-
sonic Pest Repellers” that ap-
peared in the July 1985 issue of
Radio-Electronics. We will attempt
to answer some of the more com-
mon questions below. We es-
pecially want to thank readers
Parke S. Barnard of New Haven,
CT, and Harold | Read of Grove
City, FL, for sending copies of the
article “Bug Zappers that Don't”
that appeared in the july/August
1985 issue of Science magazine.
¢ 1. How can | modify one of the
circuits to attract mosquitoes to fly
into an electric bug killer? Many fly-
ing insects are attracted to it, but
mosquitoes seem to ignore it.—S_E.,
Sacramento, CA.

Personally, I’'m not convinced
that mosquitoes ignore the UV
lights found in typical electric bug
killers. During the last week or so,
during a particularly heavy infesta-
tion of mosquitoes, I've studied
the operation of the bug killer at
close range. Mosquitoes don’t
seem to be Jured to the UV light as
easily as other flying insects, but
they are attracted nonetheless.
Mosquitos are small, compared
with the size of the charged grid,
so many are able to fly in to and
out of the charged area without
harm.

One researcher on bug killers
claims that mosquitos are not easi-
ly attracted to the UV light source
in most bug killers, and that a UV
light of 80 to 100 watts is needed for
the killer to be effective in attract-
ing mosquitos.

Recently | read the article “Build
a Better Mosquito Trap” in Home
Mechanix, August 1985. The au-
thor suggested that mosquitoes
are attracted to man and animals

Ul

W

(Tp——,
. CRvsTAL OM
CERAMI
SPEAKER &""H c
RANSOUCER
FIG. 1

by odor, moisture, and heat, and
he proposed using acandle to heat
and thereby evaporate water from
a small container placed near the
bug killer. As | recall, the author
also suggested adding a drop or
two of some chemical to create an
enticing odor,

® 2. I'm looking for a good tweeter
to use in my electronic pest repeller.
Radio Shack’s piezoelectric tweeter
only responds to about 30 kHz. Your
circuits oscillate as high as 65 kHz,
s0 it doesn’t appear that the Radio
Shack unit will work.—S. Z.,
Brooklyn, NY; |. S., Taunton, MA;
and |. N., Morristown, NJ.

There is a lot more to the acous-
tic output and frequency response
of aloudspeaker than you'll find in
a Radio Shack catalog. Speakers
are usually rated to reproduce ei-
ther speech or music. Frequency
response is often quoted in terms
of the low- and high-frequency
points where response drops to a
specific—and often unspecified—
level. In fact, even the manufac-
turer’s performance curves don't
tell the full story unless you are
also given a full run-down on all
test conditions.

A speaker’s response is gener-
ally tested by applying a constant
voltage of a varying frequency in
series with a resistance that repre-
sents the equivalent source resis-
tance of the driving amplifier. As
the speaker’s impedance in-
creases, the voice-coil current and
acoustic output decrease. By ap-

@
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WRITE TO:

ASK R-E
Radio-Electronics
500-B Bi-County Blvd.
Farmingdale, NY 11735

plying constant power across a
band of frequencies, acoustic
power output will be much higher
at high frequencies than at, say,
400 Hz.

There are a number of mail-
order suppliers that sell inexpen-
sive speakers and tweeters suit-
able for use in the pest repeller.
Among them are MCM Elec-
tronlcs, 856 Congress Park Drive,
Centerville, OH 45459, and
McGee Electronics, 1901 McGee
St., Kansas City, MO 64108. The
latest MCM catalog lists dome-
type tweeters ranging in price
from $4.50 to around $26.00, and
piezoelectric tweeters made by
Motorola ranging from $7.00 to
$11.00.
¢ 3. In an attempt to get rid of some
pesty black ants, | built the “French”
circuit in Fig. 2 of “Ultrasonic Pest
Repellers;” that circuit uses a 40711, t
finished construction, but | can’t tell
whether my circuit is oscillating. The
4011 is a delicate CMOS IC, so I'm
afraid | may have zapped it. To test
my circuit, we caught several ants,
placed them in a pail, and aimed the
tweeter at them. They scampered
around like crazy, so | think the de-
vice is working—but I’d like to be
sure. Can you suggest a method of
testing it? Incidentally, the sche-
matic specified 560 pF capacitors,
but | used 680 pF units. | suppose
that that altered the frequency.
Could the values of those capacitors
be a problemi—]. w. D., Corning,
NY.

By using a 680-pf capacitor the
frequency will be a little lower, but
still within the effective ultrasonic
range. You can measure frequency
with a scope or a frequency coun-
ter. Shown in Fig. 1is a simply way
to use a scope to measure both
frequency and amplitude.
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Now scan and record temperatures
from freezing to scorching.

The new Fluke 52 goes to greal
extremes to outperform any other
handheld thermomater.

With extra features. like our exclusive
SCAN mode. Touch the bution, and your Fluke
52 sequentiafly scans the readouts of two
temperature inputs, and their difference.

Hit the RECORD button. walk away, and
record the mirmum and maximurm from any
one of these three channels for up fo 1,200
hours. For troubleshooting ntermitient
problems, overnight monitoring, inlet/outlet
servicing, and comparing trend information,
it can't be beat.

If you don't need the scanning and record-
ing fealures, you may prefer the single-point
Fluke 51. Like the 52, it's easy to use, offers
unsurpassed accuracy with resolution to 1/10th
of a degree, and can use any K or J type
thermocouple probe 10 fit your application.

Even the warranty goes to great extremes:
three years on parls and service — the longes
in the industry. And prices start as low as $119.

But you don't have to go to extremes to
gel one

Just condact your local supplier now for
immediate delivery.

Or for more iMormation, call toll-free
1-800-227-3800, €xt. 229. From outside the
US. call 1-402- 496-1350. Ext. 229.

FROM THE WORLD LEADER IN
HANDHELD TEST INSTRUMENTS.

,'E] 52 K/ i raoAETER

Fluke 51 Sir_nile Input  Fluke 52 Dual Inpul
Moz xement =20 I + GNPC (= 210F o + 2608
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*C of "F Seiuclibie
Hold My
Scan, Dilerantsyt anet Man, s Ferrrding Shades (52 ondy)
Stariawd rerer-connacior mput
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FLUKE
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OK Test Equipment S¥me

IVisjion

£

The Bench_Rack

MODEL 2324-R i
* Model 202 - 2MHz Funcuon Generator * Model 810 - 200MHz Multi-Function Counter
* Model 1010 - |0MHz Minature Cacilloscope * Model 601 - 3-1/2 Dhgit DMM
* Model 58150 - Bench rack moaunting system

AFFORDABLE EXCELLENCE

3L ik oal Monk. Nerw Yo 10478 U S A
Trirn 175099 OK WYX Taler 232398 00 MY

H2
Fallﬂﬂl

7
Pod-b400
Sod-a755

EARN YOUR
B.S.E.E.
DEGREE

THROUGH HOME STUDY

Our Mew e HFaghly EHectve Advanced-Place-
ment PYODAEM jor experienced Elctronic Tech-
NiCNS Orants credi for previous Schoolng and
Protessonsl Experence, and can Gfeatly re-
duce the e requred to compbate Program and
reach graduaBion Mo rescence schooling re-
Qured for nuaktwd Electronc Techncens
Through thes Special Program you can pull afl o1
thae koose ends of your slectromcs Dackground
1ogether Bt ol your B S EE, Degree, Up-
grade your dtatus and pay to the

Level Advance Raguftyt Many fnah b 12
months O iess Students and grecduaies in ol 50
Staies @ throughout the Workd. Estabhshed
Over 40 Yoars! Wit Nf free Deacriptrvs Lit-
arathure

COOK’S INSTITUTE
OF ELECTRONICS ENGINEERING

G XE r.0.80x2045

JACKSONM. MISSIS5PP) 39209

CIRCLE 280 OMN FREE INFORMATION CARD
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¢ 4. Can you supply the names of
firms selling low-cos| pest repellers
like the one shown in Fig. 1 of “Ultra-
sonic Pest Repellers?”—C. C. D.,
Hesperia, CA; E. T., Wilkes Barre,
PA; W, V., Clifton, Park, NY; and ).
M., Santa Barbara, CA.

A number of firms advertise
electronic pest repellers. We can
endorse neither products nor
manufacturers, so—buyer be-
ware.

Bently’s, Box 31445 San Fran-
cisco, CA 94131; Hanover Square,
Building No. 51, Hanover, PA
17333; Bug-A-Way, Phone (800)
2220354, or Drawer M, Columbia,
SC 29250; The Shelburne Co., 110
Painters Mill Rd., Owings Mill, MD
ZM7; Fina Merchandise Center,
6310 North Western Ave., Chicago,
IL 60659.
¢ 5_| want to build a pest repeller to
use outdoors in order to get rid of
bhees, gnats, flies, etc. Can you
helpt—l. A., Forest Hills, NY.

| understand that ultrasonic de-
vices have been used outdoors ex-
perimentally. They use special
transducers and they have much
higher power than the repellers
described in our story. In some
outdoor units sounds in the audi-
ble range are emitted, so the de-
vices are not practical for use
around people. However, they do
have some agricultural applica-
tions. You may be able to get more
information on outdoor pest re-
pellers from AV-Alarm Corp., 675-
D Conger St., Eugene, OR 97402.
¢ 6. After breadboarding the Circuit
in Fig. 1 of Ultrasonic Pest Repellers,
| removed the modulaling vollage
that is applied to pin 5 of the 555
from the junction of R3 and R4. |
measured the un-swept frequency at
about 50.5 kHz. How can | measure
the overall sweep range?—R. S.,
Creve Coeur, MD.

Heres one way. Use a scope or
multimeter to measure the peak-
to-peak value of the modulating
voltage at the junction of R3 and
R4. Rig up a DC power supply
whose output is equal or higher
than the peak value of the modu-
lating voltage—a couple of 3-volt
batteries in series should suffice.

Connect a potentiometer across
the batteries and connect the
wiper to pin 5 of the 555. vary the
voltage from zero to the maximum
p-p sweep voltage mesured ear-
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lier, and monitor the 555's output
with a frequency counter. Then re-
verse the polarity of the supply
and measure the frequency swing
in the opposite direction.

@ 7.1 built the circuit in Fig. 1 of
Ultrasonic Pest Repellers and it
works, except that it emits a high-
pitched tone that drives some people
from the room. What can | do to
eliminate that tone?—F. C., Winter
Haven, FL.

Evidently, the low end of the
sweep frequency is audible and
annoying to some people. You can
eliminate that annoyance by rais-
ing the 555's base frequency of os-
cillation. Do that by decreasing the
value of C1. Try values of 910, 820,
or even 750 pF

SIMPLE POWER SUPPLY
I need a power supply that delivers
plus and minus nine volts to replace
two nine-volt batteries in a project
I’'m building. Do you have a suitable
designi—N. |. §., Greenshoro, NC

117
val

03-D4
IN2GBY (4}

T1
126
YC1

GROUND
.t

[rr 50 g
100 uF, 16V

hG. 2

0 -8V

A =9-volt supply is shownin Fig.
2. The rectifier circuit is actually
two separate full-wave rectifiers
fed from the secondary of the
transformer. One full-wave rec-
tifier is composed of diodes D1
and D2, which develop +9 volts,
and the other is composed of D3
and D4, which develop —9 volts.

Each diode of each diode pair
rectifies 6.3 volts AC (half the sec-
ondary voltage) and charges the
associated filter capacitor to the
peak value of the AC waveform, 6.3

1.414 = 8.9 volts. Each diode
should have a PV (Peak Inverse
Voltage) rating that is at least twice
the peak voltage from the trans-
former, 2 X 8.9 = 18 volts. The
1N4001 has a PIV of 50 volts.  R-E

OK
Clr 0"‘('&
ivision

Fepi :
Oscilloscope
Model 1010 With the super compact 10 MHt oscilloscope (Mode! 1010) youatl answer your nextservice
call wuth one hand siill free. Full [eatured. the lughly poriable sCope weighs only twe pounds, sbatiery
or AC powered, allows internal or cxiernal tggering and its CRT mauntaing & clear brwghiirace
& 12 sensinvaty ranges {10mVadiv to S0Vidiv) e 21 imebase seitings
¢ 4 Fillenng Modes AC. DX, TV line and TV frame ¢ 3 Coupling Modes: AC, DC and Ground

» Vanuble tnigge: level and slope * Operates on 4 “C™ battenes or optional AC adapler * Buih-mn
banery charging curcun + Battery Saver mode

AFFORDABLE EXCELLENCE »
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‘ Learn micro-processing with the new

' MICRO-PROFESSOR 1P|

ELECTRONIC
COMPONENTS

Students, engineers or 1echnicians—
upgrade your micm-chming skills

with the new Micro-Professor 1P.

The MPF-1P features: |

¢ extensive software support

* more built<in memory

* improved keyboard

¢ larger display
Three tutorial guides help cover all |
capabilities. The ideal tramning tooll
MPE-1P will deliver you into the growing |
world of micro-processing. Invest now!

| Plus-FREE GIFT Ot $199.95 |

[ Check this ben for FREE
| Z-80 Microprocessor
Programming und
Interfaciag res bk wiven
you order within 7 davs.
S12.95 value {1ndudf
35.00 postagr &
handling

Manufaciurers of Quality
Electronic Companents

*BATTERY HOLDERS & CLIPS - COWNS
SCAPACITORS « CONNECTORS » FUSES
*JACKS « KNOBS « LAMPS « PLUGS
s MICROPHONES « POTENTIOMETERS
s RELAYS » RESISTORS « SWITCHES
*TRAMNSFORMERS . SPEAKERS« LEDS
»SEMICONDUCTORS « RF  COILS
OvEL 13,000 D iffemENT 11IMS 1N 3TOCET

Dept REOS86 |
5326 Wth Ave. N.E.
Scattle. WA 98105-3617

ar immediate action call TOLL FREE:

1:800-426-1044
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VIDEO
NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

¢ Competition for 8mm. The camcorder wars
are heating up. a8 JVC has completely
miniaturized its VHS-C system. tripled its
recording time to a full hour by adding an EP
speed, and added a CCD pickup to compete with
the new 8mm-video camcorders. (You'll recall
that VHS-C is JVC's miniature VHB format. VHS-C
cassattes can be played back by a standard VHS
deck through the uge of an adapter.} JVC's new
little wonder is a complste record-and-playback
unit with electronic viewfinder, autofocus, and
power zoom,; 1t weighs 2.9 pounds without
cassette or battery. The comparable Sony Video 8
camcorder weighs 4.5 pounds. Sony's little 8mm
Handycam weighs only 2.2. pounds, but it doesn't
play back, and lacks zoom and autofocus.

® Pockel-TV grows up. The first major TV
brand to {ntroduce a mini set with a color LCD
screen is Panasonic, whose Pocket Walch uses a
S-inch color LCD. It has an audio-video input for
use with a VCR and a pop-up screen with a
backlight for night viewing. Its suggested list
price 18 $300. Sharp and Toshiba are also
expected to enter the color LCD fold. Meanwhile,
some manufacturers are planning some not-so-
mini LCD color sets. Citizen has showmn a 10.6-
inch set and Casio both &6- and 12-inch versions.

® Al networks now in stereo. With CBS
joining the fold in February, alt four major
television broadcast-networks now are
broadcasting at least some programs in stereo,
and some 250 TV stations are equipped to pass
those programs through to viewers. The EIA
estimates that some 240,000 TV sets with built-in
stereo reception capabllity were sold in 1984 and
1,500,000 in 1985. The manufacturer's group
forecasts that 2,800,000 will be sold this year.
Those figures don't include the sales of other
devices that can also receive stereo telecasts,
such as sterso-equipped VCR's.

® 1988 records. Americans bought a record
17,281,312 color TV-sets in 1985, including
265,645 projection-TV gystems. That total was up

8 percent from 1984, when the previous record
was set. They also bought 11,853,188 home VCR'e,
an increass of 55.8 percent from 1984.

¢ Made in the U.8.A Two major components,
formerly made only abroad, will soon be
manufactured {n the U8, RCA says it will makse
glant 35-inch direct-view ¢olor-picture tubes,
with production quantities due in 1988,
Mitsubighi currently is the only manufacturer
making tubes of that size, and they are just
starting production on their glant tube.

Algo, ITT 1s planning to manufacture IC sets for
digital TV sets in the U.8. Previously, they were
avallable only from ITTs plant in Germany. ITT
hopes that the availability of domestically
manufactured IC's will encourage American
manufacturers to make digital sets. Although U.S.
get. makere have developed sets using the ITT IC's,
none has actually gone into production. Digital
sets are being made in Germany and Japan.

® Update. Here's the latest word on a couple of
items reported in this space lately: Last February,
we reported that Eastman Kodak would market a
video-image printer that could make prints from
any video source. That project was put in limbo
as a result of the court ruling that Eodak was
infringing on Folarcid’s instant-photography
patents. The color printer was designed to uge
the Kodak instant film now banned by the gourt.
However, Kodak still plans to test-market a
companion product—the video floppy disc, which
can record or play back up to 50 TV fields.

We originally reported here that General
Electric will end its manufacture of color-TV sets
and instead buy them from Matsushita Electric.
Since that report, GE has agreed to purchase
RCA_ The two events are unrelated Even though
GE 18 expected eventually to own RCA and its TV-
manufacturing facilities, it still plans to buy its
sets from Matsushita, which will build a special
plant in Mexico for the purpose. Both companies
say that they will continue to market sets under
their own brand names in two separate
marketing organizations after the merger. RE
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g Checkout the”1source
technical support:

® Valuable, time-saving parts literature
® Nationwide distribution with super-fast delivery
e Highest quality exact replacement parts

0O 1F7827 VCR Key Items Cross

Rejerence from Manulaciures's Mode
Numbers to RCA Stack Numbers
Covers Magnavox, Panasonic,
Ptulco. Sylvama and
RCA

O 1F6870 Cross Reference TV Modules
o RCA Chassis Vol 1l = Listsreplace
ment modules Dy number and
funchions tar most recent
colod chasul

n

gy

ach

e
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O 1F6857 RCA Toois. Lubricants and
Service Aids for Video Instruments =
tllustrations and descriptions

RCA offers a wide range of literature highlighting our exact replacement parts.
Each booklet is designed to make your job easier and more profitable. They're

comprehensive and continually updated. Best of all, they're free. So check off
the ones you want to check out. Then send inthis coupon/ad today.

0O 1F7297 Fastest Moving YHS VCR Parts Chart - 0O 1F5345 QT Parts List — QuiCk turnover list of the
Helps you estabirsh and minimize VCR 150 fastest.moving consumer parts

R O 1F7148  Repiacement IHVT Chart — Cross.
0O 1F6627 Replacemeni Pans tor RCA Video referénces Chassis to replacement inte-

Cassette Recorder Instrumenls — Helps grated high vollage transformer.
determine RCA stock number when you o o
. : 1F4163 RCA Exchange Program Eligibility List —
know onginal manufacturer’s numbe Lists Parts eligible for dud return
0O 1F6332 RCA Drawsng Number Io Stock Number allowance

ﬁﬁi‘aﬂ:’.ﬁ’&“ﬁi;&?’?é?&c.ié.?cl'.”' 01 1F3588  RCA TV Tuner to RePiacement Stock

Numbter Cross-Reference — Lists RCA
Eﬁg{.ﬁgﬁ number for all consumer mechanical tuners and exact replace
ment stock number
0 1F4786 Cross-Reference TY Modules to RCA
Chassis vol. | — Lists replacement

modules by number and functions tor
eachier Color Chassis

0O 1F5790 RCA Remote Controls for TV, VCR.
VideoDisc Instrurments — Includes illus-
trations; Cross.references stock
numbers and instrument model
numbers

2] ﬁstt:?;:ciﬁr:;?;::ni?{ennas Fill in information at feft and mail entire page to:

RCA Distributor and Special Products Division

Please send the RCA Parts literature Checked above to: 2000 Clements Bridge Road

Deptiord. NJ OB0SE 2088

Attn Sales Promotion Services

Firm

Address

City State Zip

Attention Ottes eaBues July 3| 1985
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MUST LIQUIDATE

Commodore Compatible
Total Telecommunications™

90.-Day
Limited
Fatlory
Warrantyt

T

8 Accens the stock maerket, lake
coliege classes. do Your shopping,
and a whole tot more!

* For Comniodore 54K or 5X64!

& Has moduiar facks tor quick, aasy
hookup to your phone bystem!’

& Works on TouchTone® and Retary
{Puise) disling system {not PEXN

Liqurdation due 10 an overstock! This single
communications package connectS your
Commodore 64K or SX&4 lor on-line telephone
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LETTERS

CHALLENGE TO THE VCR AND
CABLE-TV INDUSTRY

I challenge the video and cable-
TV industries to establish a stan-
dard logic interface for connecting
a leased Pay-TV decoder to a sub-
scriber’s VCR. The channel selec-
tion programmed into the VCR's
memory timer would tune the de-
coder, which would then deliver
the baseband video and audio slg-
nals to the VCR.

Think of the advantages: 1. Sin-
gle-point control of channel selec-
tion. 2. Elimination of moving
parts in the decoder. 3. No need
for selector switches or splitters.
4. Better-quality signal due to
baseband connection. 5. Simple
option to tape one channel and
watch another. 6. VCR’s with re-
mote controls would have full con-
trol.

The technology exists today,
since most VCR's and many cable
decoders use digital channel se-
lection already. If a simple LSTTL
logic interface could be agreed
upon, one of cable subscribers’
most commeon beefs would be sat-
isfied.

ERIC G. LEMMON
lompoc, CA

DIGITAL TV CIRCUITS

Recent articles have appeared
discussing the various TV formats
such as PAL, SECAM, NTSC, ad-
vances like HDTV, new PBS pro-
posed formats such as MAC, and
associated signal-handling meth-
ods. It seems to me that the TV
designers are spending a lot of en-
ergy in the wrong direction. 1 refer
mainly to the domestic TV receiver
designs using analog methods. Let
me explain briefly, and perhaps
spark some thought.

If the received broadcast signal
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were digitized right out of the first
IF filter, then the format could be
transparent to the display sysiem
used. Indeed, the display could be
scanless, mapping the data extrac-
ted from the signal only as neces-
sary to create the picture; and it
would be void of the many inter-
ferences caused by relationships
between various frequency com-
ponents in the normal scan and
signal elements.

The processor would discover
the transmission format, the re-
lated color and audio signals, pro-
cess the data and feed it to the
output devices. Thus the TV re-
ceiver could be updated easily
{with ROM perhaps} to process
any new formats and features.

The technology is here today.
Why aren’t such TV's on the mar-
ket? Maybe they are, and just not
advertised. How about an article
on digital TV circuits? | don’t mean
digital control, | mean real full-
scope digital TV from the IF out.

| enjoy Radio-Electronics!

GENE SIMMONS
Rivadh, Saudi Arabia

A HAPPY NEW SUBSCRIBER

1 am a new subscriber to your
magazine and just wanted to let
you know what a great surprise
your magazine is for me. For years
| subscribed to Popular Elec-
tronics, which became Computers
& Electronics, and then became
extinct. My interest has always
been in the digital electronics
area, and | thought that Popular
Electronics was the only magazine
that covered the subject. | knew
that your magazine existed, but |
had always assumed it was strictly
for those interested in analog elec-
tronics. Well, at the demise of
Popular Electronics | began to look
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THAT IS OUT OF THIS WORLD...

$389% . $549%

MODEL 2000 20MHz MODEL 3500 35MHz
DUAL TRACE DUAL TRACE DELAYED SWEEP

...AT A DOWN TO EARTH PRICE

At last! Truly affordable test equipment with no compromise in design, and features
you would expect to find only on oscilloscopes costing hundreds of dollars more! JOR
Instruments presents two, new, high-performance models backed by a two year
warranty and technical support which is only a phone call away. Perfect for the
technician or advanced hobbyist, both models feature Dual Trace capability and a
variety of operating and triggering modes, including CH-B Subtract and X-Y operation.

MODEL 2000 has a 20 MHz - MODEL 3500 features a 35
bandwidth and 20 calibrated O MHz bandwidth and exceptional
sweeps ranging from .2s to .2us. \ g 1mV/DIV sensitivity. Delayed
Aconvenient built-incomponent ‘) sweep and variable holdoff allow

tester provides additional INCLUDES TWO HIGH QUALITY stable viewing of complex
lagnostic power. e Lo S waveforms.
CIRCLE 59 ON FREE INFORMATION CARD

ORDER TOLL FREE JDR INSTRUMENTS
800'538'5000 1224 South Bascom Avenue

800-662-6279 (ca) San Jose, California 95128 (408) 995-5430

COPYRIGHT 1985 JOR INSTRUMENTS. EARTH PHOTO COURTESY OF NASA
THE JOR INSTRUMENTS LOGO 1S A REGISTERED TRADEMARK OF JOR MICRODEVICES JOR INSTHUMENTS (5 A TRADEMARK OF JOR MICRODEVICES
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Check
Digital IC's
in-circuit

Fast!
In the ficld or
on the bench.

B&K-PRECISION

gives you the
answers for
TTL or CMOS

Model 550 {lor TTL) $395
Maodel $52 Ifor CMOS) $395
New B&K-PRECISION IC Comparalor
Testars/Logic Monnors put you on 1he last
track to digital troubleshooting. IC s are
lested by comparnson 10 3 known good
dewice, allowing you 10 lest hundreds
of 1ypes with one simple operation
As logic monitors, they simultaneousty
indicale the kg slates of up 10 20 IC
pins NG need 10 Check pins singly
wilh a logic probe.
Tests most 14 10 20 pin. 54 and 74
Series TTL {(Model 550) or 4000 and 74C
Senes CMOS {Model 552) devices
* Convenient one button lesting
* Revarse polarity and overvollage
protection
* Uses power from equipment
under lest
* Memory stores shon duralion pulses
and intermitient evenls
« Zero inserhion jorce relerence
IC sockel
* LED af each IC psn idenlilies
whete fault exsts
* Includes 168 and 20 pin DIP Clips
* Compact hand-held size
Available fiom stock al your local
BAK-PRECISION dhstribulor For more
information contac! your distnbuior or.

A PrRecision

DYNASCAN
CORPORATION

64560 wasi Cortiand Stree)
Chicago. imnois 60635 « 312/889-9087

Inlosngtipne: Seive. a0 W. Cortinrd ., Clstvm B
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for an alternative; afriend assured
me that my assumptions were
wrong and that Radio Electronics
was for me—andthe rest s history.

| am up to my third issue and |
haven't been disappointed yet. As
a matter of fact, I'm quite pleased
and excited. | have a great interest
in home-control system design
and I'm planning some experi-
ments using the Commodore-64
as the development and control
processor, with additional hard-
ware and software that | have de-
signed. I'm looking foward to
building the Printer Buffer and
EPROM Burner covered in your
August and September 1985 is-
sues. | am hoping to download
custom software to EPROMSs to be
used In my control system. Could
you recommend kits for making
circuit boards from the foil pat-
terns that are included in your arti-
cles? | designed circuit boards in
college, but the process was te-
dious, and it involved very expen-
sive equipment. | would greatly
appreciate any information you
could send me on PC-board de-
sign and construction. [s it possi-
ble that you will do something on
that subject in a future issue?
THOMAS F. DUNIGAN
Plymouth, NH

We may do an article on that
subject, Tom, but to tide you over,
you might check the December
1982, January 1983, and February
1983 issues of Radio-Electronics for
an excellent three-part article by
Robert Grossblatt on that subject.
A shorter treatment by the same
author appears in the September
and October 1985 issues of Radio-
Electronics. in addition, we have a
reprint of several articles on de-
signing and etching PC boards
available. See the reprint order
form elsewhere in this issue.—Fdi-
for

RESTORING AN OLD MARCON)

am trying to restore an old Mar-
coni TV set (TV 500 chassis} to its
original working condition, but |
am unable to find a schematic or
repair manual from the usual
sources. The chassis appears to
have a problem in the horizontal
phase detector circuit, which is a
type | have not encountered be-
fore. | would appreciate any help
you or your readers could give me

WWWW americanradiohistorv. comm

in locating information about that
chassis.

PG.: DODD

18 Lakeland Cres.,

Scarborough, Ontario,

Canada M1G 213

SMALL LOW-COST PROJECTS

| have been enjoying Radio Elec-
trenics for about a year now, and |
find it to be a worthwhile and en-
joyable expendlture of time and
money. | read with interest the flap
about Radio-Electronics’s turning
into another computer magazine,
and | think you are doing rather
well on that subject. Ignoring
computers at this time would as
ludicrous as leaving out TV be-
cause this is a “radio” magazine;
but | hope you continue to stick to
computer “electronics” and leave
the software to someone else.

My reason for writing, however,
concerns some of the projects
you've published lately. While the
$2500 IBM look-alike (“PC Com-
patible Computer,” fuly, 1985}
would be great to build, and was
fun to read, and while a $200 see-
in-the-dark doo-hickey {(“See-In-
The-Dark Viewer”, August, 1985)
would be fun for a few weeks, how
practical is it really, and how many
of your thousands of readers have
hundreds of bucks to spend on
that type of “tinkering?”

I think | speak for a number of
people who would like to see
some small, low-cost, beginners’
projects for those of us who are
still new at this. One suggestion
would be tuning and construction
of garage door-opener transmit-
ters and receivers. | have two or
three of each, but none match,
Building a 12-volt transmitter to
permanently mount under the
hood and match to your existing
receiver would be a great Ilttle
project. Home security seems to
be pretty popular right now, also. |
don’t believe that projects have to
be on the cutting edge of tech-
nology to be useful and timely.
TROY B. LAMINACK
Dumas, Texas

Troy, we sympathize with you,
and thats why we created Hands-
on Electronics, our sister publica-
tion. We like your garage-door-
opener idea; get busy, designers!
And, by the way, for an interesting
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. STANDARD SCOPE PROBES
“ $25 z up

T~

IMMEDIATE DELIVERY o P
CALL FOR NEAREST DISTRIBUTOR (Gl | [ MASTER sonlosncr

CIRCLE 260 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm

9861 AV

—
[E,]


www.americanradiohistory.com

RADIO-ELECTRONICS

b
(=]

_ NRITrains You At Home—As You Build

GET THE KNOW-HOW
TO SERVIGE EVERY
GOMPUTER ON THIS
PAGE...AND MORE.
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Your Own IBM-Compatible C_'oglpqt_er;

Learn the Basics the NRI e !

‘_

Way-and Earn Good
Money Troubleshooting
Any Brand of Computer
The biggest growth in jobs
between now

and 1995, s
according to
Department
of Labor
estimates,
will occur

in the
computer
service

and

repair
business,
where demand for trained tech-
nicians will actually double.

You can cash in on this
opportunity—either as a full-

time corporate teghnician or an -— -
independent serviceperson— install the disk drive and extra
once you ve learned all the memory that gives YOU a pOWer- | Yow NI
basics of computers the NRIway. | jyl 256K RAM system. Finally, ST PC Compatinie
NRI's practical combination of | yoy interface the high-resolution |  semer aesrsios o 25eK raw '
“reason-why” theory and monitor and dot-matrix printer | ;58RI oon montor o aisk crive
“hands-on” building skills starts and begin to use the $1,000 « “intoiligent” keyboard
you with the fundamentals of worth of software that's in- A Pk Tl kel g L
electronics, then guides you cluded. You're learning about, « R et
through advanced electronic working with, servicing and ol % WP
circuitry and on into computer troubleshooting an entire and mors. ¥
electronics. You also learn to computer system—monitor, |
program in BASIC and machine | keyboard, computer, disk drive, | 100-Page Free Catalog
language, the essential power supply, and printer— | Tells More
languages for troubleshooting all the essentials you'll meet Serid he ot A ver ard
and repair. every day as a computer today forpr\?é]%gggz{l OO—pgg}t;
Total Computer Systems | Scrvice professional color catalog on NRI's electronics
Training, Only From NRI No Experience Needed, training, which gives you all .
No computer stands alone. . . i's | NRI Builds It In the facts about NRI courses in

rt of a total system. To success- | This is the kind of practical, Microcomputers, Robotics, |
18 Sl P Digital Electronics Servicing,

fully service and repair com- hands-on experience that makes e
puters, you have to understand you uniquely prepared, with the Rﬂtgloc/o agnezn;ig%s' T:;]/d
computer systerns. And onty NRI | skills and confidence you need for ng.

; other growing high-tech career
includes a complete computer success. You learn at yourown | fields. If the reply card is missing,
system as part of your training, | convenience in your own home. Smietohea e e

preparing you for the real No classroom pressures, no night i ¥y |
world of computer servicing. school, no need to quit your

You start with the step-by- present job until you're ready to ”ﬁ’
step assembly of the highly make your move. Your training is SCHOOLS
rated, IBM PC compatible Sanyo | backed up by your personal NRI |y e 1il Continuing Education Center

550 Series computer. You install | instructor and the NRI technical 1939 Wisconsin Avenue W

and troubleshoot the “intelli- staff, ready to answer your ques- | Washington. DC 20016 M

gent” keyboard. Then you tions and help you when you = ‘
assemble the power supply, needit. Yougetitallfrom NRI' | we'li Give You Tomorrow.
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$ 339.00
LOGIC
ANALYZER

Add- on for your
Oscilloscope

8 Channel Logic
Analyzer To Be Used

With Your Scope As

The Display Media
-~ Featuring -

Presettable Triggering
Sample Rate
200 Nano Seconds
2K Memory Per Channel
Displaying 1K
Before Trigger And
1K After Trigger
Trigger Centered On
Screen

VISA
R

Orders
1-800-592-4141

For Information:
1-307-856-0771

Becktron

P.O. Box528

Riverton, Wyo. 82501
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approach to a complete home-se-
curily system, see the December,
1985, and January, 1986 issues of
Radio-Electronics.—Editor

INTERESTED IN OLD-TIME RADIO
EQUIPMENT

Since Radio-Elecironics readers
are interested in old-time radio
equipment and pioneers like
Tesla, Marconi, DeForest, and
Armstrong, | have a request. Does
anyone anyone know where to
borrow, rent, or buy an Alexander-
son Alternator that could be made
to work?

How those things operate fasci-
nates me, so any written material
on the subject would be welcome.
if my understanding is correct,
one could get one of those things
on the air with little more than a
big carbon microphone, and with-
out vacuum tubes. Is that so?

The Alexanderson is a relatively
unknown item from radio history,
and as such it would make a good
display at the Tesla “Unconven-
tion” here in California next July.
The attendees will definitely be in-
terested in that type of demonstra-
tion.

PETE LEFFERTS
1640 Decker Ave.
San Martin, CA 95046.

COMB FILTERS FOR YOUR TV

In Neil W. Heckt's August, 1985
article, “Comb Filters for your TV,”
Mr. Heckt derives 3,579,485 Hz. as
the chrominance subcarrier {(5.C.)
frequency. As you can see from the
FCC’s Rules and Regulations,
Section 73.682, paragraph five:

The chrominance subcarrier fre-
quency is 63/88 times precisely 5
MHz (3.57954545...MHz}. The tol-
erance is =10 Hz and the rate of
frequency drift must not exceed
0.1 Hz per second (cycles per sec-
ond squared)

The chrominance subcarrier is
the only number that is specifically
enumerated {3,579,545 Hz.) and all
other values are derived from it,
not the other way around.

If Mr. Heckt is just using the fig-
ures in his article for the sake of
clarity in his explanation, he
should indicate that usage.

ARBY SCHUMAN
Megazap Telemetry Systems

You are indeed correct regard-

ing the derivation of the horizon-

WWWW.americanradiohistorv.comm

lal-scanning frequency from the
specified color-burst frequency
rather than the other way around
as | stated in my article.

The relationship of horizontal,
vertical, and color burst frequen-
cies, rather than their exact values,
is the most important aspect of the
spectral nature of the NTSC signal;
those relationships define how fo
separate chrominance from lumi-
nance information.

I simplified the values of the fre-
quencies and their derivation, and
I concentrated on their rela-
tionship, most imporiant of which
is that the color burst flag is 455/2
times the horizontal sampling fre-
quency (i.e., CBF =(455/2)HSF.

You are correct in pointing out
that the inverse mathematical rela-
tionship is specified by the FCC,
(i.e., HSF=(2/455)CBF, and that
the actual CBF=3.57954545 MHz.
—Neil W. Heckt

THANKS FOR THE HELP

My recent request for help in
your magazine resulted in three
responses, one of which was a
complete owner’s manual for the
Sansui AM/FM receiver | was hav-
ing trouble with! Another re-
sponse was a full-page typed letter
describing practical approaches to
trouble-shooting and fault loca-
tion in the absence of a schematic.

Now | need an address where |
can obtain operating instruclions
for a DORO 311 telephone-answer-
ing machine manufactured for
Dictran [nternational by Victor Co.
of |apan.
M. MCDANIEL
940 Temple ST.
San Diego, CA 92106

CORRECTION

Sharp-eyed reader Chris
Bassett, of the Bronx, NY, called
my attention to an error that crept
into the text of my article, “All
About Multipath Distortion” in the
October, 1985 issue of Radio-Elec-
tronics. On page 76, in the center
column between the first and sec-
ond paragraphs, the formula for
horizontal spacing (H) is given as
(A72) sin @. The parentheses were
wrongly placed; the formula
should be:

H = M2 sin 8)
BOB SCOTT
Darlington, SC R-E
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Instrument Rentals, inc.
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2984 Campus Drive
San Maice. CA 91403
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@ Hitachi Denshi America,Ltd.
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]

Hitachi
¢ All 20 models in stock

* 2-3 year warrantics
TWatsu gt List $715
* Al 14 modcls in stock Model 1050—$ 1299 Hitachi V-222
¢ 2.3 year warrantics 50081199 Portable Dual Trace Scope
o 20-250 MHz VC 604184400 s DC-20 Mliz
Modcl 5702—$ 535 422—3 690 = 3-Way Power Supply
5705—$ 899 ’(‘500—: ‘ggg * Lightweight
5710—51245% 50 = fllgh Sensiiivity and
5711—$1695 s o Fast Sweep Timer
7506—3 749 1070—$1393 Hltachi v-222 iRk
1 100A—$ 2490 :

@ $535

DIGITAL MULTIMETERS

Beckman

* All accessories in stock

* All 300, HD, and circuitmate serics

Fluke

* Autorange ¢ Analog display

* Touchhold function

* 0.3% accuracy

*Heavy duty

HDI0O—$169  320—$179
HDI10—$189  330—$219 Model 73—8$ 79 8010A—$279 / $114
1HD130—$239  350—$229 75—$ 99 8012A—$359 PA’E
HD140—$259  360—3$289 21-—$ 99 5020B—$199 S/ List $139
300—5120  4410—$239 23—8$14% 8022B—3$154
310—35145 25—8$229 B8024B—$249 Fluke 77
278259 B050A—3389 Analog/Digital Multimeter

POWER SOURCES

2020B—3$750 TWS005W —$595
POWER DESIGNS 2K20—%$69S TWGOS50A—3$ 880
¢ Low and high voltage power sources 4050~ $660 TW347—3695%
¢ 1.5 year warrantics 6150—$72% TP340—3$750

TP343A—$79%

Used Test Equipment, too!—Over 3,000 Models Available at

Huge Discounts with Warranties!

—Quantity Discounts Available
—Dealers Welcome

—Freight and Tax extra

—Immediate Availability of Equipment

Call
800-824-2873

Include work address and phone #
for Free Catalog,
CIRCLE 262 OM FREE INFORMATION CARD
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EQUIPMENT REPORTS

Triplett Model 6500
Cable Tester

Finds cable shorts and
opens in a flash

ANYONE INVOLVED WITH ELECTRONICS
knows that one of the toughest
problems to troubleshoot is a ca-
ble problem. Often, the only time-
effective solution is to junk the ca-
ble and replace it.

But what if you are a CATV con-

. .
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tractor who has just spent the bet-
ter part of a week wiring up a new
complex, only to find out that a
cable fault somewhere along the
way is depriving half of your new
customers of their signal? Trou-
bleshooting each run of cable

using conventional methods, if
even possible, can take forever,
and ripping out the cable and
starting over means a great deal of
wasted effort and money.

A better solution would be to
use Triplett’s (One Triplett Drive,
Bluffton, OH, 45817) new model
6500 cable-fault locator. That de-
vice can track down the location of
a short or open in a cable to within
one foot.

Finding faults

The model 6500 can detect and
identify the location of faults, and
measure cable length, for cables
that range from 15 to 6000 feet (5to
2000 meters). It can be used with a
variety of cable types including,
but not limited to, coax, twisted

o
e

569"

ALSO AVAILABLE TEKNICA » Moosl 8510 wilh vilurme controt *139%

JERROLD CORDLESS
CABLE T.V. CONVERTER

Mode) DRX3-105:400 (58 CHANNELS)

W-29.,.11.99 30-99. 169

*10%

CO-AXIAL CABLE

Braided bare nq‘f
Copper Shisia o

&
RG 59/u
544_»50/ 1000' Rlecrhe
RG-6/u 6% =

Add §5.00 pec Roll for Stpping

. g Splitter A
& | B
[ . RCA ( 99¢ eac '-'1&—
| SARYO TOSHIBA Tripters
. 2ggéﬁﬂaLK 23&8,‘;{58 SK3I308/Equvaient to :ggm el u‘:
Lo u°‘1 .49 SK3304/Equvaien 1o E0G-500A MATCHING

| WELLER
WTCPR CONTROLLED OUTPUT
SOLOERING STATION

HITACHI 20 Mhz Dual
Trace Scopes

2 WAY - 75 ohm u/v

TRANSFORMER

V- 21224397 Probes
V-222489" o HEE L
V.223539 DELAYED SWEEP

WMASTER CARD BVISA
3 3 1 4 4 7 71 8 1 7 7 J |
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“F" - FITTINGS
F-SQALM with atached

V4" ring for RG-59/z cabi
12&'\(%”1{:00 O

15000

V4" ring for RG-5/u cable

F-S6ALM with attached
{ 15¢/100 10e1008 BE 000

- L AWy
ELECTRONICS
770 Amstercarm Ave.. New York, NY 10025
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Take J Books for Only s2L

{Values To $1106.75)

1[3* Ecectaomcs Book Cuue

Keep in Step With the Future . . . Become
a Part of the Fascinating World of Technology!

e High-Tech How-To ¢ Robotics

o Space Age Projects ¢ Computers

o Digital Electronics ¢ Telecommunications
° o And much more!

Artificial lntelligence

1084
Lint $14.9%

1583 % 1896

1804P
Limt §12.95 Liet §21.95 Ligt $15.95 (papwes)

FREE When You Join Now

7 very good reasons to join

the Electronics Book Club

+ Big Savings. Save 20% ig 75% on books sure 0o in-
crease your electronics know-how

¢ No-Hisk Guarantee. All books returnable within 10 days
withOut obligation

¢ Ciub News Bulletins. All about currert selections—
mains, alternates, extras—plus bonus offers. Comes 13 times
a year with hundreds of up-to-the-minule lilles to pick from
* Automatic Order. Do nothing, and the Main selection
will be shipped automaltically! But . . . if you want an Aller-
nate selection—or no books at all—we'll lollow 1he Instruc-
tions you give on the reply form provided with every News
Bulletin

* Bonus Books. immediately gel Dividend Certificates with
every book purchased and qualify for big discounts of 60%
to B0%

¢ Extra Bonuses. Take advantage of added-value promo-
tions, plus special discounts

+ Exceptional Quality. All books are first-rate publisher's
editions selected by our Editorial Board and filled with usetul
up-to-the-minute information
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pair, power cord, and multi-con-
ductor shielded cable (although in
high-density, multi-conductor ca-
bles, the range may be somewhat
restricted due to high inter-con-
ductor Capacitance).

Measurements are displayed on
a 4-digit LCD readout. Annun-
ciators on the readout indicate
whether a cable fault is a short or
open, and whether the displayed
distance is in meters or feet.

The cable to be measured is con-
nected to the unit via a front-panel

BNC jack. If more convenient, the
cable can be connected via bind-
ing posts if the included binding-
post-to-BNC adapter is used.

In most ways, the unit is very
easy to use; we'll get to the excep-
tion in a moment. All operation is
controlled via four front-panel
controls. Three pushbuttons are
used to turn the unit on or off; set
the measurement units, either
meters or feet, and to set the
range, either short (15600 feet) or

long (600-6000 feet).

Build Circuits Faster
and Easier With Our $20
Solderless Breadboard

Ao

infroducing the pilug-in world of AP
Product's versalile, low cost bread-
boards.

Now you can design, butia and test
DoOVDe crcurs st like the DIolession-
aifs .. and make changes in seconds. No
Massy soiaienrg or cesoidering No more
twisied leacts OF Samaged devices.

With our ACE 109 and 18 bive brsod-
DO, vou simply UG in oormcnenf:
and ntarconnact ihem with
ordinory hook-up wire. Al
sizes of DiPs and other dis-
Crate components yp o 22
gaouge eod diomelors
snap aght info the QL1 x Q.1*
motix of e soickenass e
points . omrwhera on the

| ...and do even
more with our
$40 breadboard

modkate most DiPs and discrate compo-
nents {see diogramy.

The ACE 109 has two terminois for sepa-
ote voltoges phus @ ground connecion,
The targer ACE 18 offers the some thee
lerminals, plus an adkdiiional termnal
which can be wed for clocking of
another volfage. The backpiates ore
heavy steal lo ke the boordss stafionary:

g Don% wall. These low
Prices won' iast forever.
! Sas your local AP Prod-
ucts deocler loday, or
send lor a list of devlers
in your area. Free infor-
mation on request.

gyt You dan't need ex-
PONsve SOCkels of Soeciol 1ools. Buses of
sonng chp termunails fomn @ distribudion
network for power. ground and clock
Hings.

AP Proccis 100 senes breacoortss
give you off 1he funchons and flexibility of
more expensive circuwl! evaluators. The
pang terminals have machoanicdily in-
dependent confact fingers to acoom-

A P PROOQUCTS OM
9325 Progress Parkway
P.O. Bax 540

Mentor, Ghio 44060
800-324-966B

[Chlo, 296/354-2101)
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Triplett 6500
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EASE " i
OF USE
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The fourth control, a pushbut-
ton counter, requires a hit more
explanation. Itis used to select the
cable’s NVP (Normal Velocity of
Propagation). That quantity is
equal to the reciprocal of the
square root of the cable’s di ric
constant (17 dielectric constant,
and is different for different types
of cables. For instance, coax using
a polyethylene dielectric usually
has an NVP of 66. Often, the NVP
can be found in or derived from
the cable’s data sheets. If not, the
value must be determined experi-
mentally. That’s the exception that
was referred to previously.

To find the NVP of the cable to
be tested, a 15- or 30-foot length of
the same cable must be connected
to the 6500. Then, at an ambient
temperature of 23°C (£5°C), dif-
ferent settings of the NVP switch
are tried until the readout displays
15 or 30 feet (depending on the
length of the test cable). Once the
NVP of the cable is determined, it
should definitely be written down
for future reference.

Housed in a black high-impact
plastic stand with bale-type han-
dle, the 6500 is powered by 6 C-
sized nickel-cadmium batteries.
Also included is an AC adapter/
battery-charger, and car-cigarette-
lighter adapter.

The manual that accompanies
the unit is a bit skeichy and slop-
pily done. It provides a fair expla-
nation of how the unit is used, and
gives some specifications, but
does little else. Notably, there is
no schematic, theory of operation,
or similar information.

At a list price of $550, this is nota
product aimed at the hobbyist
market. But if you are involved
with the installation, mainte-
nance, or repairof cables, the time
and aggravation that the 6500 can
save you is well worth its cost. R-E
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Two of the best HAMEG-Performers

high quality at low cost

2 channels DC — 20MHz
max. sensitivity 2mV/div.
Timebase 0.2s — 20ns/div.
Trigger: DC — 35MHz (0.5 div.)
Built-in Component Tester
1kHz/ 1 MHz calibrator (3 ns)
TV sync. separator

Digital Storage:
max. sampling rate 100 kHz
Refresh-, Single-Mode
Storage: 8 bitx2048 points
Timebase: 55— 0.1ms/div.

CRT 8x10cm, int. graticule, 2kV

HM 208 the high tech Digital Storage Scope
with 20 MHz sampling rate

Realtime:
2 channels DC —~ 20MHz
max. sensitivity TmV/div.
Timebase 0.1s —20ns/div.
Trigger: DC — 40MHz {0.5 div.)

Digital Storage:
max. sampling rate 20 MHz
Roll-, Refresh-, Single-, XY-Mode

Orag 4 D

Write or call

HARAMNMEL=" ..

88-90 Harbor Road - Port Washington, N.Y. 11050 - & (516) 883.3837 - TWX {510) 223.0889
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Free

Famous h' 3 te cn
atalogy

A very special computer &
electronics guide that shows
you what the exciting world of
kitbuilding can do for you.

Challenge, Knowledge. Achievement. Enjoy-
ment. All of these things are yours whan you build
a Heathkit high-quality product. Our colorful, in-
formative catalog reflects the years of expenence
and technological experlise¢ that make these
things happen for you,

Amateus Awdlio Terminal
MNade Controller

HERQ* 2030 Educslions

Robol and Cournaware
"

i Expandebie Compulsrs
In our catalog you'll find over 450 dence and pride that you can only get
Interesting and useful items — from by building a state-of-the-art product
computer hardware and software to  yourself. And you're backed by our
robots and testinstruments, and from  promise, “We won't let you fail”
home secunty Systems to color tv's The Heathkit Catalog is a simpie —
and amateur radio equipment. and FREE — first step toward this ex-
But what makes Heath Company  cellent opportunity.
unique is that we oﬁer you the confi-

Send NOW for your FREE Heathkit Catalog

Elsctronic Keylesa Dooriock )J

Yes! i want 1o see what kitbuilding can do for me. |
Plosss send me the lales! Hawthkit Catalog Frae.

Send to: Heath Company, Dept. 020-412

|

¥ . Benton Harbor, Michigan 49022 %

-3. |

I Addrass _ I

| |

. a8 S

meHeathkit'ms! < B .3
| ze ]
Company I A submdiary of Temilh Eucinonsa COrponation CiL-787R1 |-

R - e By e e o d
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Regency MX-7000

Scanner/Receiver
A top-of-the-line scanner
for the serious enthusiast

CIRCLE & ON FREE INFORMATION CARD

WHEN WAS THE LAST TIME YOU TOOK A
close look at-a scanner? Granted,
they’ve been around long enough
now to be taken for granted. But
some of the new ones, like the
Regency (7707 Records St., Indi-
anapolis, IN 46226) MX-7000 merit
a closer look; those units feature
some innovative uses of state-of-
the art technology.

The MX-7000 is a micro-
processor-controlled scanner/re-
ceiver. That unit's PLL tuning
seCtion features continuous
coverage of the frequencies be-
tween 25 and 512 MHz, and 800
MHz and 1.1 GHz. Among the
scanner’s more unusual features
are memory retention for up to a
week without battery backup, and
adjustable bandwidth. Other fea-
tures include a 20-channel memo-
ry, dual scanning speeds, and a
built-in clock.

A powerful package

The MX-7000s technology is
packed in a case that measures just
54 x 31 X 7.9 inches. The unit
weighs a light 2.4 pounds. A nice
touch is the slanted front panel.
That design places the front panel,
with its membrane keyboard and
LCD readout, at a convenient an-
gle for viewing and use. The front
panel also sports a power switch;
volume control; squelch control;
display-light switch, which allows
you to illuminate the readout in
less-than-optimum lighting condi-
tions; and keypad lock, which
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BECKMAN'S :
CIRCUITMATE
ALL UNDER $100

AVAILABLE NOW. . ..

77 * 0.3% Accuracy

* Manual or S 369 95
Autorange 64 % Crcuttmats D40 —
Y -diglt multimalar,
* 10A + mf\BRange ‘5’3"5!‘?}'?@?&2‘1— 0.8% Vdc lCCurafY.
. oT, SoR S multima1er; 0.8% vdc polariy. aulozero,
ouch-Hold sccuracy, diode test, suto-decimal

hFE tes1, conductance,
10 amps AC and DC
ranges, auto-polerity
auto-zero, auto-
dacimal

379 95

Function i~ il 38995

Clrgultmate DM 45 —
Iva-digit multimeter;
0.5% Vdc accurecy.
diode*test,conlinult

beapar, 10 amps A
Circulimate DM-25— and ranges. sulo-
A% digit. pocket-size zaro. auto-polarity.
mullimater; 0.5% Vec auto-gecimel

ACCLIBCY, diode tes!t,
capacltance, conlinulty
beaper. conduciance.

10 ames AC snd DC
ranges. auto-polarity,
aulo-zero, auto-
declmal

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW

SALE ENDS MAY 31 SCOPE

2 JC PRECISION

INDUSTRIAL
| B CTT DY NASCAN TN s TEn
|  BREAKS THE PRICE BARRIER $21995

WITH THESE HIGH PERFORMANCE
OSCILLOSCOPES S

100 MHz Dual Trace/
Dual Time Base

® 1 mV/div sensitivity

® 23 callbrated sweeds

® Rectangular CRT with internal
graticule and scale llluminalion

® Signal Deloy Line

$995

Doea not inchude probes
1560 .00 » pair when purchased with scope)

8 Now with HILD Drive

® Works in-Clrcult when
others won't

8 |dentities all three tran-
sistor leads

® HAandom lead connection

8 Audlbly and visuslly In-
dicates GOOD translstor

* ImVidivision sensitlvity to 70
MH2Z

¢ 500 4 Vidivision cascade
sansltivity

¢ Four-iNgut operalion provides
Irigger view on 4 saparate Inputs

¢ Alternate lime base opsration

¢ Swliching power supply delivers

best sHicioncy and regulalion st
lowast walght

h . d
=

TOLL FREE HOT LINE

800-223-0474

212-730-7030

ADVANC
ELECTRONIC

26 WEST 46ih STREET. NEW YORK, N.Y. 10036

QUANTITIES ARE LIMITED

I I
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when activated locks out the key-
pad to prevent accidental entries.

The keypad is used to select op-
erating modes as well as frequen-
cies. The available modes include
scan, search, frequency lockout,
priority and clock. Further, the up-
per and lower search-limits, re-
ceiver bandwidth, scan delay, scan
speed, time of day (for the clock),
and memory selection are set
using the keypad.

The selectable bandwidth is an
especially useful feature as it helps
ensure clean, clear reception. On
scapners that use fixed band-
widths, distortion and adjacent-

channel interference are common
problems, especially when
monitoring narrow-bandwidth FM
transmissions. With the AMX-7000,
if you are listening to an area of the
spectrum where most communi-
cation is done using 5-kHz narrow-
band FM, you can program the
scanner for a 5-kHz bandwidths.
Other available bandwidths are
12.5 and 25 kHz.

The unit offers 20 memory-loca-
tions, or channels; those are pre-
programmed for some of the most
popular listening frequencies.
However not all frequencies are
equally popular in all areas. To

Add a Little Technology
to Your Library.

Solid-State Relay Handbook with

pplications

\nl&m Bushop
This comprehensive reference work on solid-wste resys
b what clectronics technicans, cogineers. and habbwists
have been walling for Sishop treats SSRs on 2 wide range
of techmical bevels, (rom a \utonial apprusch on the basis
30 discussing lechniques of installzpon and designg,
mierface logh signals with power loads Its blhc
minuir coverage of the use and apPlicatmn, l?—
discwsses imprinemenis im speed sidd rediab
will find pmsul:rly useful ihe 3ppisations

microprocessor based equipment for industrral machines
and the use of S3Rs In interfacing Wb microcompulers
A key feature |s the separaie €hapirr an testing
equipmen| anid procedures
No. 2H75. 51995

. Readees
58 with

Hiandbook of Elecironics
Tabies and Formsiias

{6tb Edition
S1aff of Howard ¥. Sams

This wpeful handbook contatns

the updated indormation you

fneed 1o st sbreass of the

rapidly chanpng clectronics Indusiry.

The new adition contatrs compuier

puwuu {wHuen foe Commodare
wilh coaversion informateon fur

Applr' Eadin shack, and IBA®) for

cabeutaiing many clectrial and clectronic

equaiions and fimulis The 48310

acrss fapmat tonuuins Al of the formulas

and bywx, conuants and standards,

stmhols and codes service and imstalla-

thon daiy, deugn data, and mathematical 1ahbes and

formulas vou would expect to find e this referemre

waridard for 1he indusiry. Sew formulas Include puser

unils, graphical reactance reistions. powet Irianglc, and

devibelavoliage/power diagram dmoog 1he new

mnsants ar starklard potentiometer lapers and 1he

Karoas City Mandard Mo 22469, S1h

JC OP-AMP Cookbook (3rd Edition)
Walter Jung

Hobbwtits and desgn engineers will e expevially pleasd
2t this new edithen of 1he indusety relereike standard an
the peactical use of 2 OF AMP; This hook sy rarned
respect b the industry In it comprebemne coverage of
the peacticd yaes of IC OF AMPs, incduding, design
apperac bes ard hundreeds of wicking expiagles. Thr
third editien has bern epdaied B inehude the laea I
devices, such B chwepprr wabsbized. dnfi tnmmed
BIFETS The woinm of inMrumentdtam ampe feflects The
Mot recent advances In the fiebd. Juni b recognived as
an expent n the fickds of [C and audio (v AuPs.

No 11453, S1E.9%

U'ndersianding Digital Logic Circuits
Rober1 G Maddbeion

Desigried foe Lhe service lechigcian engaped in radan,
Iehet smam, B audi [roublethaoting and repar, this hook
punlrsd\ e the lechaician’s expertise into dighal

decTromics. niung, with dal ko diagrams. the
I‘rldl'f I imirodued [0 baa sdders and subtraciers. Mip-
fops. repuiets, and encoders and deosders. Viemory
types are abio discussed In detail No I1867. S18.9%
Send 51.00 for Sams book catalog (product So. 903409}
wilh 400 titles covering chrctronics, CumpuleTs. eng-
neefing. robolics 20d communsctions

To order call
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change the frequency stored in
one of the channels is not difficult,
but the procedure is more compli-
cated than with most other scan-
ners. It involves three different
keying sequences, selecting the
programming mode (narrowband
FM, wideband FM, or AM), fre-
quency, and channel.

On the rear panel of the scanner
are found the power, antenna, and
external-speaker connectors. The
unit requires 13.8-volts DC. For
fixed use, that power is provided
by the included wall-plug power
supply.

Rather than the traditional
Motorola connector used by most
scanners, the antenna connector
on this unit is a BNC type. The
advantage of that type of con-
nector is that it is more secure.

Though the unit features its own
built-in speaker, a connector is
provided if you wish to use an ex-
ternal unit. Note that for best per-
formance only eight-ohm speak-
ers should be used.

Also, 210-dB attenuator is switch
selectable from the rear panel.
That allows you to deal with signal-
overload problems, such as those
that occur when you are near a
powerful transmitter.

As to specifications, they are im-
pressive for a unit of this type. For
starters, receiver sensitivity is 1.0
wV at 12 dB SINAD on the narrow-
band-FM setting and 1.5 pV at 12
dB SINAD on the wideband-FMm
setting. On AM, the sensitivity is
1.5 uV at 10 dB S/N.

Selectivity is 7.5 kHz at 6 dB
down for narrowband FM; 50 kHz
at 6 dB down for wideband FM,
and 5 kHz at 6 dB down for AM.

Image and spurious-signal re-
jection is better than 50 dB down,
while intermodulation rejection is
better than 50 dB down.

The instruction manual is com-
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COMPLETE,
PERFECTLY
MATCHED
SYSTEM!

® Designed for do-it-
yourself installation!

® Fully programmable lo-
cation of each satellite!

® Al motorized!

® Automatic push-
button selection
of each sateliite!

® Includes 120 feet
of cable!

® Superior quality
throughout!

C.0.M.B. BREAKS THE
SATELLITE TV PRICE BARRIER!

KLM 8-ft. SATELLITE
TV RECEIVER SYSTEM

HIGH PERFORMANCE‘ TOP NAME BRAND!

REMOTE CONTROL
Oparates Aimar IV
[ghown st bghti Pugk
button sccesa to 8@ pro
grammsd satalines 8
Pre weta lot yout tevorid
Progiams

(s

BRINGS
j2 TV CHANNELS
y INTO YOUR

it opens up a vast new world of TV entertainment! MORE
sports! MORE movies! MORE of everything you like to
watch! And it provides superior reception capabilities!

The KLM B-1t, Satellite TV Recerver system picks up
signals from more than 3 dozen tommunications
satellites #n the sky This opens up over 10 channels
o1 TV viewing. with a multitude of programs. And ihe
KLM system provides outslanding receplion capa-
pilines throughout the entire 48 staies!

PERFECT FOA SPORTS FANS! Enjoy much more sports
action and thrilis than ever hefore! You'll [ilerally be “in
heaven™ with the vast selection of 100tball, haseball,
basketball. hockey and many other excring 1eievised
5porting events. Plus. no more “HMackeuts”

HUGE WAIETY OF ENTEATAINMENT. Watch papular new
films and plenty af classic “cides™ on the maovie
channels, Keep up with fasi-breaking national and
inernational events, any time ol day, on all-news
networks.

Get important investment "tips™ and information brpm
the financial/business channels. View provocative
Adults Only programs. Delight in video entertainment
of top performers on music channels for rock. pop,
country, classical. stc

PLUS. there are enleriainming and eduzational channeis
specifically tor children. Retigious and cultural chan-
nels. French and Spantsh networks. The st goes on
and on! And with each new TV satellite placed in the
sky. Your excring wosld of home enleriainment keeps
growing LARGER and LARGER!

INEAL FOR RURAL AREAST I TV reception is poor or the
variety s very limited where you ive. you're in for a
HUGE DELIGHT! With Ihe KLM $ystem, reception Is as
good as In a big city. And the variety is huge!

GREAT FOR URBAN AND SUBURBAN AREAS] With the KLM
syslem. You ¢an shll pick up all your usual local
stations. PLUS, you get greally expanded selection
from all the satellite channels. There s a huge world Of
viewing pleasurein s10re for you Up1o 100or more TV
channels are available with the KLM System!

DOAT-YOURSELF INSTALLATION! You don't have 10 be an
electronics “whiz” to instalt the KLM $ystem
Companents tome pre-assembied, excep! tof the &4t.
“dish.” Need 3% outside dia support pipe. bag of
cement mix and your own TV. KLM has a Totl-Free
number 10 Cal pust in Case you need assistance. The
“dish” 18 designed to withstand high winds.

AN EXCELLENT VALUE! Don't be iooled by someone
else’s “low” price on a “dish™ that is SMALLER than
ours...NOT as high-tech__.or s INCOMPLETE and
requires costly purchases ol additional components.
With our KLM 8-11. “dish” you get a compiete. Superior
quality system irom a leader in the industry...at a
remarkably low gloseout price!

One year limited factory
warranty on parts and labor.

Mir. Suggested

st Piaa.. - 2= - Phag $1900.00

ENTIRE
SYSTEM

= 909

Price . .
lterm H-1 159 595800
F.0.8 Miwsukee Wiac metro ares
ng weghl appras 155 iba

FREE WITH YOUR ORDER. Current issue of SATELLITE DRBIT magazine! PLUS money-

ot

ving subscription olter ol 15Issues lor the price ol 12. Eachissue packed with over 200 pages
monthly listings for thousands ol satellite TV programs to select from

ABOUT THE MANUFACTURER

¥LM introduced the FIRST sateline TV
recever Bystem for consumers] They
dagignad the FIRST programmable
recomver. LM is ana of the largest
tha industryand iz o lesder in sdvanced
technology. Because thay sre con-
centrating eHorts on new desgne.
KLM has allowed us to offer s quantity
of these current B-H models to tha
public st sn unusually low pricel 1t's m
tromendous valual

SKY EYE X BLOCK RECEWER'

Pl d waay op I Faat fingerhip selection of
ch.nw polarity. pudio luM Asatre wgndl atrengih
mater WtE you hit atstion Fight on the bution. Secatste
AFC on/ofl selacior aliows Precison Bmling. aven of
weaak channas

INCLUDES blockdown converter |an sspensne
optian on compatitor's models] This tplits ugnaliso 2 TV
SATL My yOUr B Can tune i on 2 dittetent channels of
e HEtedlite 31 tame me. Howsvet, YOu need snother
racerver imalsble Bom reguter KL deslen) for the
sacond TV aot.

HORIZON TO
HORIZON MOUNT

This special mount dalivers 150°
range for manimum dagres of
“'dish’’ rotation for scceas 10 TV
218l [ites i wesiarn hamigphaee.
V20 fea1 0 cabie sinc inchded.

Fully Programmable AIMER IV
REMOTE "DISH" POSITIONER

M d fu LT scons to 84
pre-p d ] Blin pu g for
lwom- sataliites, Aulomlmll‘f pasiteng |
¥ kaw | | Battery b Iuwn month
mmm.nhonhunofmtmdrocun
plugging Byst during P sl Lochout
prevents chikdren Irom views d ch 'l

HOW TO SELECT A PROPER SITE
Sisnd 0 your yard. ook dus South and side to yide You
should have 90 unghsirucind view of the tky, Trad
branches pnd powss knaa dimunish Guahty of reception,

Crodt cand cusomans can [~ )
orchet by phOn, 2 howrs o,
BOEY T ORYL B week o) R

Toll-Free: 1-800-328-0609
Your chack i welcome!
N dwlirys in ovciars (il by chack.
Sabid Outiae cOnmnanial U S, g Submct 1o spec.al
condaons. Puase cal or wite ) NGUING.
r———--—----- - S Y RS
C.0.M 8 Ditect Markaing Corp. liam H-1159
I 14605 23th Ave. N. Minnsapolis, MN 55441.3397
) Send__Kikd B-1. Recons Syatemis) nem H-115%9.
SOSE.004 ar #9939 each | will pay shipping charge 30
trives uPpan delvery (Minnesots resadenis sdd 6% sales
| o Allow 34 weeks for delivery, Sorry. no C.O.D aers t
' O My check or MONEY order g enclosed [No delays n
' Prormpnyg orders piind by chach. Inanks to TalsChech |
Charge i My OpasterCard, 0O VISAD
| Accr No. m,_l_
PLEASE PRINT CLEARLY
' Name
Address.
b cirv
§ Stare ar

1 Phone & ! -
1 Sgn Hare

DIRECT MARKETING CORP.

Authorized Liquidator

14605 28th AVENUE NORTH
MINNEAPOLIS. MN 654413397
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R-E Engineering Admart

Rates: Adsare 24" x 274", One insertion $825. Six insertions $800 each. Twelve
insertions $775 each. Closing date same as regular rate card. Send order with
remittance 10 Engineering Admart, Radio Electronics Magazine, 500-8 Bi-Counly
Blvd., Farmingdale, NY 11735. Direct telephoné tnquirtes to Arline Fishman, area

code-516-293-3000. Oaly 100% Engineering ads are accepied for this Admart.

CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $800.00 per each Msertion.

#® Reaches 229.044 readers.

® Fast reader serwice Cycle.

® Short Iead tme for the placement of
ads.

Call 516-293-3000 to reserve space. Ask
for Arine Fishman. Limited numbar of
pages available. Mall matenals to:
Engineenng Admart, RADIO-ELEC-
TRONICS, 500-B Bi-County Blvd., Farm-
ngdale. NY 11735,

TOROIOAL POWER TRANSFORMERS b
Small sire + Low noive * Essy mouniing e 4/
Mase v BA  UL-petognioed " 3
30 Hendird lrenalormaers with
T17Y-50H: primariss I slocy E.
for VA 4EVA, TOVA. 170 YA,
TROVA, MEVA, BOOVA 1500vA -] i
Cuntom siawe: 15VA_L0O0CYA =
Tall v write (ov dals sheeis
Tecondry Price sechn”
s Wottn AmDa 1 -4 24
ASVA Tad 4V MA 40§20 41D
00- 18" ndv1 T Mab TLe 188
H =1 VA0 .10 b 1.
wi=1110 Bl s nin o0 1088
e In Y0 HA m.1a 22.08 1.8
130V En L5 /T A $13130  LIr30 44y
Op= 34 BRIV 00A oM 1T 2n-4d
H 18" 3 1V A Ok oM 70 M
Wt =13 e b 1Y L 30 M 1n.5a 445
22 24vFLIRA BN NW s
' Sk .M .8 445
OOV P 34V AL 504 34350 35400 HoDd
[aled {.:' 21 30V 10.004 l: ] nn $0.00
M - pa” LTy (TN} ) $0.00
w02 AWV TR 3= .00 .00
bk (14 ] M. #0.08
IV T H0A .0 34.00 5400

Dol ieiedgrvint iy g wieiell il 0 W i
OB Fattory (Inciudes mawriing = mher il robber pinls).
Tormp: NAA WaterCond. COO o Suiiry prire— UL
charget il

TOAROID COAPORATION OF MARYLAND
301-464-2100 8000 L s Sowie B, Bowis "MD M0 715-8037

_CIACLE 282 ON FREE INFORMATION CARD

LINEAR IC EQUIVALENTS
& PIN CONNECTIONS

CALL NOW
AND

T RESERVE
e YOUR SPACE

® & X rate $800.00 per each inserfion.

® Reaches 229,044 readers.

* Fasl reader service cycle.

#® Short lead lime tor the placement of
ads.

Shows equivalents & pln connections of a
popular user-oriented selection of Euro-
pean, American and Japanese liner IC.'s
320 pages, 8 x 10 inches. $13.50
postpaid In USA. ELECTRDNIC TECH-
NOLOGY TODAY INC., PO Box 240, Mas-
sapequa Park, New York 117620240,

Call 516-293-3000 to reserve space. Ask
for Arling Fishman. Limited number of
pages available. Mail matenals 10:
Engineering Admart, RADIO-ELEC-
TRONICS, 500-B Bi-County Blvd.. Farm-
ingdale. NY 11735.

RADIO-ELECTRONICS
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plete and covers the major fea-
tures of the scanner completely. It
also touches on the major specifi-
cations. Overall, it's well done.
As to the price, at a suggested
list price of $699.95, the scanner s
not cheap. Even with discounting,
it's cost will likely limit the
MX-7000's appeal to only the most
serious of scanner enthusiasts. But
for those serious scanner enthusi-
asts, the MX-7000 is worth a listen.
With its extended frequency
coverage and its ability to tailor
each receive channel to the par-
ticular requirements of the radio
service being monitored, it's a
powerful unit. R-E
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American Heart
Association

WERE FIGHTING FOR YOUR LIFE

Your gift can make a
difference.
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2SIMPLE
SOLUTIONS TO
227,000

|
i
|
;
l

RCA's SK Series Repiacement Guide (SKG202D) is
your one source for over 206,000 solid state replace-
ments using 2,500 SK and KH types. Integrated circuits,
thyristors, rectifiers, transistors, microprocessors —
RCA has them all.

Likewise, RCA's Industrial MRO Guide (1K7862)
lists over 4,000 devices that replace more than
21,000 JEDEC* and Commercial types. The Guide
also includes Power MOS/FETs, QMOS Integrated
Circuits, a combined index/cross reference, and a
section on high-reliability devices.

Together, these RCA Guides provide fast, easy
answers for 227,000 solid state replacement problems.
For copies, see your local RCA distributor. Or write;

Sales Promotion Services, RCA Distributor and Special
Products Division, 2000 Clements Bridge Rd., Deptford,
NJ 08096-2088.

*Joknd Eleciron Dewice Engineening Council

“c SK Replacement
Solid State
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NEW IDEAS

Simple circuit foils car thieves

IF YOU LIVE IN A HIGH-CRIME AREA AND
operate an automobile, you're
probably afraid that someday your
car will be stolen. Well, so was I—
until 1 built and instalied 1he igni-
tion cutoff circuit described here.
Since then | sleep much easier.
And the circuit has another bene-
fit: Many insurance companies
will reduce your rates if you install
a cutoff circuit like mine.

What my circuit does is give you
manual control over the voltage
that goes to your car’s cofl. If 12
volts doesn’t reach the coil, it
won't be able to provide the high
voltage that fires the spark plugs.
The starter will still work, so a
would-be car thief will probably
think that there’s something
wrong with your car—and he’ll
leave it alone.

How it works

As shown in Fig. 1, the heart of
the circuit is a 4PDT relay and a
hidden pushbutton switch. That
switch, the relay’s coil, and the ig-
nition switch are all wired in se-
ries, so both switches must be
closed simultaneously to energize
the relay. And since the coil cur-
rent flows through the relay’s con-
tacts, the relay must be energized
or current won't get through to the
coil.

The relay has four sets of con-
tacts and all four are used. The
lowest set of contacts functions as
a latch so you don't have to keep
your finger on S2 continuously to
keep coil current flowing. Those
contacts simply keep $2's termi-
nals shorted after the relay has
been energized; that short en-
sures that the relay will remain en-
ergized until the ignition switch is
opened.

Working upward, the next set of
contacts is used to provide visual
indication of what’s happening.
After closing the ignition switch

FIG. 1

LED1 turns on, but the relay is un-
energized, so the car won't start.
But when the relay is energized by
pressing S2, LED2 lights up to indi-
cate that you should be able to
start the car now.

The upper two sets of relay con-
tacts are simply wired in parallel to
provide plenty of current-carrying
ability for the coil-energizing
pulses.

Construction

The circuit can be wired up on a
scrap piece of perfboard. None of
the parts are critical; just be sure
that the relay you use can carry the
required coil current. Rather than
use two LED’s, | used a single two-
color device. That way | only had
to drill one hole. Be sure to wire a
diode across the coil of the relay,
and in the orientation shown.

To install the ignition cut-off cir-
cuit you’ll have to cut several wires
in your car’s electrical system and
splice in leads to your circuit
board. You'll have to cut the 12-volt
ignition-switch wire and the 12-
volt coil-supply wire. When you
connect your patches to the circuit
board, make sure to use wire that
is at feast as large as the wires you
just cut. And make sure to make
good connections—electrically
and mechanically—to the coil
wires.—Ronald L. Goers.
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NEW IDEAS

This column ig devoted to new eas. -
cuils. dewnce apphcahons, consiructon tech-
racues_ heiphul hunts, eto

All published entnes. upon publication, will
earn $28 In aca¥on, for LS. msidanis only,
Panavise will donate ther mogs! 333—The
Aapsd Assembly Cincun Board Holder, having
& retad proe of 539,95 M fealures an eghl-
poson rolating adjustment, ndeng at 45-
degree NCrements, and six poaitive I0ck posi-
hons in the vertical plane, grving you a full ten-
inch henght adjustment for comfonable work-
np

I agree to the above terms, and grant
Radio-Elecironlcs Magazine the nght 1o
publish my idea and o subsequently ra-
publish my wdea In collechons or compilations
of reprints of mmilar articlos. | declare thal the
attached dea 5 my own onginal matenal and
that 15 pubkCABON does not violale any other
copyright. | aiso declare thal thas matenal has
not been previously published

Title of ldea

Signature

Print Name™ Date

Street

City State Zip
Mai your iies akong with thes coupon
10; Hew idean Radio-Elecironica.
500-8 er-County Bivd.,
Farmingdale, NY 11738
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Super Disk
Diskettes

Now...Diskettes you can
swear by, not swear at.

Lucky for you, the diskette buyer, thare are many diskette
brands to choose from, Some brands are good, some not
asgood, and some you wouldn't think of trusting with even
one byte of your valuable data. Sadly, some manufacturers
have put their profit motive ahead ol creating quality
products. This hasresulted inan abundance of low quality
but rather expensive digskettes In the marketplace.

A NEW COMPANY WAS NEEDED AND STARTED
Fortunately, other people in the diskette industry recognized
that making ultra-high quality diskettes required the besf and
newest manufacturing equipment as well as the best people
to operate this equipment. Since most manufacturers seemed
satisfled to give you only the everyday quallty now available,
an assemblage of quality conscicus individuals decided to
start a new company to give you a new and better diskette.
They called this product the Super Disk diskette, and you're
going lolove them. Now you have a product you can swear by,
not swear at.

HOWTHEY MADETHE BESTDISKETTESEVEN BETTER
The management of Super Disk diskettes then hired all the
top brains in the diskette industry to make the Supar Disk
product. Then these top bananas (sometimes called floppy
freaks} created a new Standard ot diskette quality and
reliability. To learn the “manufacturing secrets™ of the top
diskette makers. they've also hired the remaining “magnetic
medlia moguis” from competitors around the world. Then all
these world class, top-dollar engineers. physlcists, researCh
scientists and production experts(if they've missed you. send
in your resume to Super Disk) were given one directive...to
pool all thelr manufacturing know-how and create a new,
better diskette.

HOW SUPER DISK DISKETTES ARE MANUFACTURED
The Super Disk crew then assembled the newest. totally
quality monitored, automated production line in the industry.
Since the manufacturing equipment at Super Disk 1S new. it's
easy for Super Disk to conslstently make better diskettes.
You can always be assured of uitra-tighl tolerances and
superb dependabillty when you use Super Disk diskettes. If
all this manufacluring mumbo-jumbo doesn't impress you.
we're sure that at least One of these other banelits from using
Super Disk diskettes will:

1. TOTAL SURFACE TESTING - FOI maximum reiiabilily, and 10 [8asen Ihe hkabhood ot
dish wrrors, all dighettas must be lotal®y sudsce tealed At Super isk. sach diakaita is
100% aurface tosted Super DIBX (% 30 Cicky i thaif teshng, they oven lest The treche Thar
ane W belwesn 1he regular tracks

2. COMPLETE LINE OF pRODUCTS r For ¢ disketis to be useful 1o you Bnd ybur
computer. i mua! be COmpatable physcally. Syper OiEh haa Bn entire ing of $%-inch
and 3¥-inch sk elles for JOUr COMPUtes

A. SPECIALLY LUBRICATED DISK - Super Déaa uses S ebecal oxdte lubvhean which o
added 1o tha base media i ihe Doduchon of ther digkattos, This gvas You & Betied diss
drive head (o media conlacl and 1onQer hasd and disk ife

4. HIGH TEMPERATURE/LOW-MARRING JACKET - A untque high lemparstuls and
oV maing winy! achat allows ule of Ihei Broduct where othor disketles WoR ) work This
special mchat i mocs righd than other dosketies and he!ps elmnate dusl on the Echet
8. REINFORCED HURA RINGS - Stendard on 8l 48 TR Super Disk meneddis, 1o
atrangihen 1he canlar nub hobe This inCrases tha le of 1he disk 10 BV You monay And
InCréase Oversl doanelle relmbdiy.

$.D15K DURABILITY . Super Digh skl s will Beat all industry slandards lor reliability
since thay will gre® you more 1han 75% of Ihe otginal siOns ampliiude remalning sven
a1 Bn Average (Weitul B-501 of 30 million passes Thay 818 COmDIlbie with SN industry
speciications as esiablisned by ANSE ECMA, IS0, 1BM and JIS.

7. CUSTOMER ORIENTED PACKAGING - Al Super Drsk diaks re pachaged 10 disks 1o
scafion and 10 cerionstos case The economy puls pack B packaged 100 disks toscasa
withaul snveiopes OF labels

8. LIFETIME WAARANTY . ! all eise lans. remambern Bl diBhE made By Super Diah Inc.
have & iletime warranty, U any Super Dish diskotta 193 10 meet tactory specibcations.
Supar DMER Ine. will rapiace Them under he tevme Of 1ha Super Digk wirfanty

@. SUPERD VA LUE - wilh Super Di3k's automalsd production line, high-quaiity, amge-

fres dishs Are yOurs witnoul the high cost.

Order toll free 800-USA-DISK

NOW, .NAME BRAND QUALITY AT SUPERCE PRICES

Now, you can buy Super Disk brand diskettes directly from Communi-
cations Elecironics at Prices less than “unbranded” generic disketies,
Your data i valuable. so why t8ke Ch8nces using adiskette thal could
be 50 unreliable that the manulaciurer retubes 10 put Thelr name on it.
To save you even more, we 8180 oHer Supsr Diak bulk Pproduct where
100 disheties are packed in the sam# DOX without envelopes or labels.
Since we Save Pachagding costs, 'hese pavings are pasted on lo you.
5%" diskette envelopes are 8180 available Irom ul These super strong
and tear resisiant anvelopes are only $10.00 per pack of 100 Use
order # CV-5 {or a 100 pack of 5% disketie envelopes

39¢ per disk
Quantity One

Our diskettesare packed 10 disks tom carton and 10 cartons 1o a case.
The sccnomy bulk pack I8 packaged 100 disks to a case without
envelopes or labels. FOr best value. you should arder in increments of
100 diskettes. Almost all disheltas are Immediately available from
Super Disk With our etficlent warehouse facilities. your order s
normally shipped in less than & day.

Supar Disk
BAVE ON SUPER DISK" QISKETTES erlca
Product Dascripllan Part w pa ¢ dise (8]

S%" SS50 Scft Seclor w/Hub Ring 8431 FA 084
5%" Same a8 above. but bulk Pack w/o envelope 8437-FA 0.39
5% SS500 Soh Secror w/Hub: Ring 8481-FA 0.68
5%" Same as sbove. but bulk pack w/o anvelops B4BT-FA 0.43
8% DS00 Son Sector w/Hub Ring B491-FA 0.74
&% Same 38 above. bul bulk pack w/o enveloDe G497 -FA 0.49
5% 0SQ0D Sol Sectos (96 TP B8501-FA 1.08
8% Same 88 above. but bulk pack w/0 envelope 6507 -FA 0.84
5% DSHO tor IBM PC/AT - bulk pack Be8T-FA 20?7
3% SSD0 {135 TPN - bulk pack B317-FA 167
3% DSDOD (135 TP + bulk pack B327-FA 1.99

8550.m Singte Sided Singie Density, §SDD = Singie Sided Doubie Densily.
DSDD wm Doubie Sided Doubie Densty, DSODwm Doubte Sided Ouad Densily;
DSHD = Double Sided High Density, TPl wm Tracks per inch.

BUY YOURDISKETTESFROMCEWITHCONFIDENCE

Toget the tastest delery of your diskettes. phone your Order direcily 10 our
order desk and charge i to Your credit cardh Written purChase orders are
accepted irom approved government agencies and mos( well rated flrms at
a 10% surcherge lor net 10 billing. FOr maximum savings. your Order should
be Pretaid All sales are subject to availabllity, acceptanCe and venliCation.
All sales are final. All prces are In U.S. doliars Prices. lerms and specy
hcalions are subtect to chang® without notice Qul of stoCk items may be
Haced on haCkorder or substituted for equivalent Product uniess we are
inatructed differently. A 55,00 additlonal handting fee wilt be charged for all
crders with @ merChandise total under $50.00. All shipmenls are F.0.8. CE
warenouse in Ann Arbor. Michigan. No COD's. Non-certified checks reQulne
bank cl#arance Mrchigan residenls add 4% sales tax o Bupply Your tax 1D
number and reason 10r tax exemphion

For shipping charges add $6.00 per 100 diskettes and/0r any Iraction of
100 5%-inch or 3¥rinch diskeltes for U.P.8. ground shipping and handling in
ihe continentstU.S. For 1,000 or more disks shippediotheconbnentalU S,
shipping charges are 54.00 per hundred diskettes. UPS 2nd day air mites
are three times continanisl U.S. rates. For Canada. Puerto Rico. Hawaii,
Alaska, or APQ/FPO delivery, Shipoing 18 15 ee times the continental LS. rate.

Mall orders to: Communications Electronics Inc., Box
1045, Ann Arbor, Michigan 48106-1045 U.S. A, If you have a
Visa or Master Card. you may call and place a credit card
order. Order tolifree in the U.S. Dial 800-USA-DISK. In
Canada. order tolk-free by calling 800-CA1-DISK. If you are
outside the U.S. or in Michigan dial 313-973-8888. Telex
anvtime810-223-2422. Orderyour Super Disk diskettes now.

Copynight © 1986 Communitalions €lecironics Ing Ad #QA01E6-FA

Now
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CIE MAKES THE
WORLD OF
ELECTRONICS
YOURS.

oday’s world is the world of electronics.
To be part of it, you need the right kind of
training, the kind you get from Cleveland
Institute of Electronics, the kind that can take you
toa fast growing career in business, aerospace,
medicine, Science, government. communica-
tions, and more.

Specialized training.

You learn best from a specialist, and that’s CIE.
We're the leader in teaching electronics through
independent study, we teach only electronics and
we’ve been doing it for over 50 years. You can put
that experience to work for you just like more than
25000 CIE students are currently doing all
around the world.

Practical training.

You learn best with practical training, so CIE’s
Auto-Programmed® lessons are designed to take
you step-by-step, principle-by-principle. You also
get valuable hands-on experience at every stage
with sophisticated electronics tools CIE-designed
for teaching. Our 4K RAM Microprocessor
Training Laboratory, for example, trains you

to work with a broad range of computersina

way that working with a single, stock computer
simply can’t.

Personalized training.
You learn best with flexible training, so we let you
choose from a broad range of courses. You start

with what you know, a little or a lot, and you go
wherever you want, as far as you want. With CIE,
you can even earn your Associate in Applied
Science Degree in Electronics Engineering
Technology. Of course, you set your own pace,
and, if you ever have questions or problems, our
instructors are only a toll-free phone call away.

The first step is yours.

To find out more, mail in the coupon below. Or, if
you prefer, call toll-free 1-800-321-2155 (in Ohio,
1-800-523-9109). We'll send a copy of CIE’s
school catalog and a complete package of enroll-
ment information. For your convenience, we'll
try to have a representative contact you to answer
your questions.

[ c I E Cleveland Institute of Electronics
177 Fast I 51.. Cleveland. Ohwo 441H
YES! [ want to gou staried. Send me my CIE school cawlog including
details about the Associate Degree Program. | am most interested in:
| compuler Tepair television/high ldelity service
iclecommunications medical elecironics

robotics/automation broadcasi engincering
other

Print Name
Apt
Caty Seare _

Agt. Area Code/Phone No =
Check box for G.1. Bulletin on Educational Beneflits
Veteran Active Duty MAIL TODAY!
ORCALLTOLL FREE

1-800-321-2155

{in Chio, 1-800-523-9109)

RE-36
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CIRCLE 2v ON FREE INFORMATION CARD

SOFTWARE PACKAGES link the
Tektronix model 7854 Digital Stor-
age Oscilloscope and the model
7D20 Programmable Digitizer
(shown) to IBM and Hewlett Pack-
ard computers. The software pack-
ages are designated the 7854/HP
Series 200, the 7D20/HP Series 200,
and the 7D20/1BM PC time and am-
plitude measurement software.
With the 7854/HP Series 200 soft-
ware, laboratories can build pro-
grams and issue commands to the
7854 from the computer. Programs
can be stored in the computer
memory or on disk. Like the other
HP program, up to six waveforms
can be shown simultaneously in
different colors on the HP 9836C,
The program is priced at $950.00.
with the 7D20/HP Series 200
software, laboratories can use the
computer to store front-panel set-
ups on the 7D20. when needed,
the setups can be recalled for au-
tomatic waveform acquisition or
other test and measurement func-
tions. The software for the HP
computers is written in HP BASIC

3.0. The programs are written in
modules, enabling users to break
out subroutines, such as the func-
tlons necessary for propagation-
delay measurements, and append
them to their own programs. The
package is priced at $950.00.

The TekMap 7D20/HP 1BM PC
time and amplitude measurement
software operates with autorang-
ing routines that automatically set
up the 7D20 for positive or nega-
tive edge triggering, or for several
repetitions of a signal for period
measurements. Hence users can
avoid spending time finding op-
timal settings. Calculating func-
tions for waveform analysis in-
clude adding, subtracting, multi-
pying, dividing, offsetting, inte-
grating, differentiating, or
smoothing test and measurement
data.

The menu-driven software runs
on MS-DOS 2.1or higher. It Is writ-
ten in C and executes all functions
quickly. It is priced at $450.00.—
Tektronix, Inc., P.O. Box 500,
Beaverton, OR 97077.

(7]
-]
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ANTENNA SWITCH, the model
MFJ-1701, has six positions that en-
able the user to switch antennas
with the turn of a knob. It has
S0O-239 conneclors and there is
negligible insertion loss, as well as
low VSWR and low crosstalk be-
tween adjacent outlets. All unused
terminals are automatically
grounded for static/lightning/RF
protection.

CIRCLE 22 ON FREL INFORMATION CARD

The model MF/-1707 can be used
with 52- to 75-0hm systems, and it
can be mounted with equal ease
on a desk or on a wall. In addition,
it handles 2000 watts SSB, 1000 CW.
It is priced at $29.95, plus $5.00
shipping and handling.—MF] En-
terprises, Inc., P.O. Box 494, Mis-
sissippi State, MS 39762,

DIGITAL MULTIMETER, model
4800, can measure DC and AC volt-
age and current, resistance, fre-
quency (channel A, 10 Hz to 100

MHz; channel B, 10 Hz to 1000
KHz), period, dBm, diode test,
continuity test and temperature
(with K-type thermocouple). Also
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ELENCO PRODUCTS AT DISCOUNT PRICES!
>

| PR
4 b .I * 1 1Y a
: 14 t o+ jg-_.t
v = > '_l. - ‘...i
= ~: & Eai Aol Fe;
* . ‘*l¢ ..1;"-4;!.._ ;ij' -J = 5 L !
20 MHz DUAL TRACE OSCILLOSCOPE 35 MHz DUAL TRACE OSCILLOSCOPE

$329 MO-1251 $545 MO-1252

Top quality scopes at & very reasonable price. Contains all the desirable features. Elenco’s 2 year guaraniee
assures you of continuous service. Two 1x, 10x probes, diagrams and manual included. Write for specifications.

1500 MULTI METER with TRUE RMS 4%
CAPACITANCE and ‘ BN DIGIT MULTIMETER MS?;.%S'TTEH
-4 transistor tester

= e Model
e $1 35 M-7000
k|
! !&. ! .05% DC Accuracy
| .1 % Resistance
| I with Freq. Counter
& Deluxe Case

$2 5 Model
M-1600
19 DC Accuracy

1% Resistance
Reads 10A DC

$ Model

65 cMiseo
Reads Volts, Ohms,
Current, Capacilors

GF-8016 Function Generator
with Freq. Counter

219

¥« Sine, Square, Triangle,
*Pulse, Ramp, .2 10 2 MHz
*Frequency .1 thru 10 MHz

GF 8015 without Freq. Meter *169

POWER BLOX

The Power Supply For Breadboarding

Triple Power Supply XP-660 $1 +495 $995
$1 4950 Now a Power Supplﬁ for your Bread Blocks. Snaps in-

0-20V @ 1A to existing units. Fully requlated and shor ¢lrcuit pro-

tected.
D-20V @ 1A 12 J3A, 1A, - ;
5V @ 5A V @ .3A. 5V @ 1A, -5V @ 5A

Fullr Regulated, Short Circuit Protected with 2 22.95 for Both, Power Blox & Breadboard
t

Limit Cont. 3 Separate Supplies.
dm B R e
i h
L

3 Amp Power Supply XP-650

T 1199

Measures: Induclors $1 48
Capacitors, Resistors y

DIGITAL LCR METER

! Model LC-1800

CEEY e - 0-40V 1.5A
eee ) 0-20V % 3A Inductors .1uH 10 200 H
- Capacitor.1Pf to 2031_;(
Fully regulated, short circut protected current Resistor .01@to20M Q@
limit control | — Ranges 6ind, 7 cap. 7 res
C&S SALES, 8744 W. North Ter. Niles, IL 60648 @ ? 15 DAY MONEY =z
800-292-7711 (312) 459-9040 wmmw  BACK GUARANTEE  ASK FOR CATALOG =
2 Year Limited Guarantee! Add 5% for Postage (310 max.), IL Res., 7% Tax s
CIRCLE 266 ON FREE INFORMATION CARO &
39
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included are comparative, data
hold, peak hold, relative, and
auto-ranging functions. The 5-dig-
it LCD display indicates pushbut-
ton-selected functions and low
line voltage and overrange condi-
tions.

The model 4800 provides multi-
ple-fuse overload protection and
recessed lead jacks. Accessories
include: power cable, spare fuses,
signal cable, alligator test teads,
and a comprehensive instruction
manual. Optional accessories in-
clude various K-type thermocou-

ples, bench “hold” probe, and 10-
amp measurement probe.

The model 4800 is priced. at
$600.00. —Triplett Corporation,
One Triplett Drive, Bluffton, OH
45817.

REMOTE-PROGRAMMABLE VCR,
the model VR-4100, is designed to
deliver sharper pictures, more nat-
ural colors, and less video noise.
Its features include a 14-day, eight-
event timer that can be pro-
grammed, using an onscreen dis-
play, with the VCR’s infrared

How to service and repair your
television, VCR, and home
computer.

Sams PHOTOFACT and COMPUTERFACTS

For 40 years Sams PHOTOFACT has been 1he preferred source for television
service data. Today. Sams I the preferred source lor VCR. computer. and
computer peripheral service data. Why? Because Sams service data is
accurate. rehable. provided i a consistent lormat. and available al a very

reasonable price

th more than 150.000 different models. you can depend

on Sams to have the service data you need.

Sams works from actual production models. disassembling each unit and

WAy

tesﬂ:? each board Every component location. every circuit track. and every
orm is checked and rechecked. Sams exclusive time-saving features let
you do repairs quickly. without guessing

* CAD-Generated Schematlcs — our computer-aided design system
gives you clear. readable data in Sams Standard Notation format.

* GridYrace™

Troubleshooting Tips -

— a "admap”® gnid in our elrcult board photos for easy
pants location and identification.

CircuiTrace® —helps to pinpolnt circuit locaton saving fracking time
solve problems without trial and error.
Easy-Read Wavelorms — clear reproductions of actual wavelorm

photas show you exactly what your test waveform should look like.
* Replacement Paris Cross Relerences — save costly and thme-

consuming trial and error.

At $9.95 for PHOTOFACT and $19.95 or $39.95 for COMPUTERFACTS
you gel all the data you need to service your equipment.

To order call

800-428-SAMS

Ask for operator 807

In Indiana call 317-287-5566

Here's just a few of the brands covered:

PHOTOFACT COMPUTERFACTS
Curtis-Mathes Amdek

Magnavox Apple

Panasaonic Commodore

RCA Epson

Sears IBM

Sony Okidata

Zenith Radio Shack
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To order the service data You need eall H
800-428-5SAMS or visit your Jocsl slecironk 1
distributor or computer atore. 1
For a complete listing of Sams PHOTOFACT |
and COMPUTERF, coverage send !.100 H
("roduct #225050 and you'll receive o FRE 1
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wireless Computer Space Com-
mand remote-control transmitter;
built-in MTS decoding circuitry
(for TV broadcasts with stereo-

CIRCLE 24 ON FREE INFORMATION CARD

sound or second-language pro-
gramming) that makes it possible
to upgrade any non-stereo TV set
to stereo-TV sound, and a 178-
channel quartz tuning system.

Recordings made on the model
VR4100 can be played back on any
VHS deck, and tapes made on
other VHS machines can benefit
from the model VR100's refine-
ments. Its suggested retail price is
$1099.95. —Zenith Electronics Cor-
poration, 1000 Milwaukee Avenue,
Glenview, 1L 60025.

ANTI-STATIC BINDERS are stan-
dard 3-ring notebook binders in
static dissipative and conductive
polyethylene material. They are
designed for use anywhere that
static may cause problems. Avall-
able in blue, black, or yellow matte
{non-glare} finishes, the binders
are embossed with the words
“ESD PROTECTION,” and carry the
military static/RF| insignia on the
front Cover.

CIRCLE 25 ON FREE INFORMATION CARD

Standard dimensions are 9" x
1'%%" in 1" or 3" capacity, with a vari-
ety of custom sizes and optional
multi-ring configurations avail-
able. Customer-specified front-
cover embossing Is available for an
additional charge in minimum-
quantity orders of 500. Otherwise,
in 500-piece guantities, binders
are priced at $4.28 each.—Con-
trolled Static, 9820 Jersey Avenue,
Santa Fe Springs, CA 90670. R-E
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Where's Your ELECTRONICS Career Headed?

The Move You Make Today Can Shape Your Future

Yes it’s your move. Whether on a chess board
or in your career, you should plan each move
carefully. In electromics, you can move ahead
faster and further with a

B. S. DEGREE

Put professional knowledge and a COLLEGE
DEGREE in your electronics career. Earn your
degree through independent study at home,
with Grantham College of Engineering. No
commuting to class. Study at your own pace,
while continuing your present job.

The accredited Grantham non-traditional
degree program is intended for mature, fully
employed workers who want to upgrade their
careers . . . and who can successfully study
electronics and supporting subjects through

INDEPENDENT STUDY, AT HOME

Free Details Available from:

Grantham College of Engineering
10570 Humbolt Street

Los Alamitos, California 90720

| Plecse mail me your free catalog which explains yaur
| &s. Degree independent-study program,

Independent Home Study Can Prepare You

Study materials, carefuily written by the Gran-
tham staff for independent study at home, are
supphed by the College, and your technical
questions related to those materials and the
lesson tests are promptly answered by the Gran-
tham teaching staff.

Recognition and Quality Assurance

Grantham College of Engineering is accredited
by the Accrediting Commission of the National
Home Study Council.

All lessons and other study materials, as well as com-
munications between the college and students, are in the
English language. However, we have students in many
foreign countries; about 83% of our students live in the
United States of America.

- = A
Grantham College of Engineering R-0586
| 10570 Humbolt Street, Los Alomitos, CA 90720

Name_ FoMe o S o

Address__

City__ State gttt el
L = £ g, i
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JOSEPH ELECTRONICS BRINGS YOU THE LOWEST
DISCOUNT PRICES ON HITACHI QUAD, TRIPLE &

DUAL CHANNEL SCOPES + FREE DELIVERY " AND

Model V650F

Sale *8859°°

Model V1050F

Sale *1,1759°
Reg. *1,595%9° Reg. %1,19509°

« 500UV Sens. = 2% Accuracy
VI050F 100MHZ QUAD CHANNEL/8-TRACE
DELAYED 5\WEEP SCOPE. The features you want and
needl &' CRT has internal graticule. 20KV acceleration.
One-touch sync of TV-V, TV-H. Plus: auto-focus; variable
hold-off; trace rotation adjust; X-Y operation; 10X mag-
nification. Wipraobes, dust cover.
Req* 1 /595°% v vm wom o et ol bl w3 s SALE *1,175°%°

V650F 60MHZ TRIPLE-CHANNEL/DELAYED SWEEP
SCOPE. As above, exCepl has 10KV acceleration, 1MV
sensitivity, 3% accuracy, triple trace. Wiprobes.

REG. L1959, i o s b B o e B B SALE 188590

A FREE DMM!

Model V422 Model V222
Sale 3645° Sale 49590
Reg. 92500 Req. $71500

* Low Profile Portabte) = DC Offset
V422 40MHZ DUAL-CHANNEL SCOPE. IMV sensi-
tivity, 3% accuracy. 6” CRT with internai graticule,
Alternate magnlfication for simuitaneous display of
x1, x10 swept waveformsl Plus vertical mode triggering:
auto-focus. TV sync separation Circuit; bullt-in signal
delay; X-Y Mode. Cnly 12x5 x 142" d. [apprx.). 14.3
Ibs. light. Wiprobes.
Reg. YT 25990 | e B e = e e B 5 5 R SALE *645°°

V222 20MHZ DUAL-CHANNEL SCOPE. As above,
except has 20 MHZ bandwidth. W/iprobes.
REGe TSN Ll o Hiend w1 g o e e o o 0 SALE *495°°

3-Yr. Factory Warranty on Above Scopes

BUY ANY SCOPE ABOVE & GET FREE
DELIVERY* AND A FREE 79% VALUE DMM
AS OUR SPECIAL THANK-YOU!

Versatile pocket-size tester boasts 3" digit. 0.5-height readout..5%
accuracy. 10 MEG input, plus full overload protection to meet ULT244.

Auto zero, auto polarity. in-line pushbuttons.

You'll find 116 pages of tremendous discount prices on 25 leading
instrumentation lines in Joseph’s 1986 TEST EQUIPMENT CATALOG.

Write for your FREE copy on your letterhead today!

Hurry! Quantities’ can: 1 [800) 323-5925
y A S e Insgph

limited at above
sale prices!

*To UPS-Shippable Cestinations Oniy

(312) 297-4200

VISA, MASTERCARD & DISCOVER Phone Orders Welcomed!

zlectionics

8830 N. Milwaukee Niles, IL 60648
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LAHORING IN RELATIVE OUSCURI™Y, SEYMON KIRLIAN (PRe-
puunced keerlee-an) began hig work i electrophotagraphy in
1939, Over 40 years later. that work és still the souree of much
wpu.ul.:lmn and comtroversy. That's because it hus been cliimed
that Kirlian wis able 1w use aurgs that snrmound the ~suhjcu-1 in his
electrophotographs w detect illness in plants and aninalg betore
any other outward symptoms were visible. True or not. thse
claims sparked a great deal of interest in the field of clee-
trophotography: so much so that electropholography is todisy
commonly called Karlian photography

What is it?

In Kirlian photogriaphy a high-trequency, high-voliage source
i5 used to proxtuce mages on photographic Glm. 11 does so
without the benelit of o gamera. leases, of light. so it can. in
some ways. be likened 10 X-ray photagraphy.

The nnly thing that is knowe lor cenain about the Kirlian suras
is that they exist. The nature of thuse aurus is the subject o much
conjecture

Muny of the theories used 0 explain the effect read like

excerpts from a scienee-liction novel. One theory is that all
substances, and in panticular living arganic matter. contin and
are surrounded by what can be described as o mcier-energy
tield. When a high-frequency. high-voltage ehirge is intnduced
in that ficld. it becomes. or hehaves like, o superconductive
plisma, The laws of physics that govern such @ plasma are
complex, inwilving un extended Jorm of Einstien’s Theory ol
Relutivity, The aura that surrouends ohjects in Kirlian phao-
tographs then might be that plasma.

Whalever the nature of the aurn, Kirlian photography s
gelting S0 Serius s1ention in some very serious places. And
the U.S. governnient has even gotten inte the acl==one of the
leuders in the insestigation of the Kirlian aura was the Bio-
chemistry Luboratory at the Nuval Air Developmient Center. in
Warminster PA. (Unfortunately, that unit is now dishanded).

While a grea deal of research has already been done on the
subject, a great deal more still needs o be done before we'll
knew For centain whiat Kirlian auriecare, and whether or not they
cin be useful in some applications. Nonctheless, those images
have been used experimentally us diagnastic tools in medicine
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and for non-destruciive testing of male-
rials in engineering.

One interesting aspect of Kirlian pho-
tography is that while all objects appear (o
have a Kirlian “aura,” the aura of inani-
male objecls appears to be constant over
time, while living creatures give off an
aura that is lime-varying. In humans,
emotional siress, illness, and consump-
tion of aleohol or drugs all appear o have
an effect on the aura.

One of the U.S. government’s studies
in the area involved using the Kirlian aura
to ascertain 1he physical and mentat health
of military personnel, and ¢ determine
their level of fatigue. That was done by
measuring the diameter of the Kirlian
aura, ot corona, at the fingertip. At the
end of the test, the results were analyzed
and two statistically valid conclusions
could be drawn, One was that the corona
of those suffering physical stress (exer
cise) was larger in diamcler than the lest
average, the other was that those suffering
mental stress (fatigue, etc.) had Kirdian
coronas that were smaller in diameter than
the lesl average.

While the results of thal test were inter-
esting, there is still not enough data o hail
Kirlian photography as a **fool-proof™ da-
agnostic tool. Although other similar tests
have been reported. the results have been
incompicte. For instance, in one study,
the fingertip coronas of 120 adult humans
were photographed, Of the sample, 20%
had a corona diameter that was markedly
below the average. Of those, S0% il was
later determined suffered from some sort
of medical problem:.

There are several obvious flaws with
that study. For one, no report was made on
the bealth of the 80% whose corona diam-
cler was not reduced: it would have heen
informative 1o know what percent if any of
those also suffered from some medical
problem. Also, no follow-up appears to
been done un those whose corona diame-
ters were decreased and who had no ascer-
tainable medical problems. 1t would have
been interesting to see how many of those
later developed some fype of difficulty.
and in what time frame following the ex-
periment.

One of the most dramatic cxperiments
in Kirlian photography. and onc of the
ones Lhat has gamered the most atiention,
is the so-called phantom leaf experiment.
In that experiment. s small pant {approx-
inately 2% to 10% of the to1al surface are)
is cutl off. Kirlian photographs subse-
quently taken will sometimes show the
energy patiern or aura of the missing sec-
tion. The reason for that is unknown, and
the subject of much speculation. but al-
though the effect is exceptionally rare, it
has been demonstrated enough times to
prove its existence. There have even been
sludies attempting to cormetate the ancient
arl of accupunctuse and the auras secn in
Kirlian photographs.

*SEE TEXT

FIG. 1—YOW CAN MAKE YOUR OWN Kirlian photographs using this circuit. Coil L1 is sh automotive
ignilion coil that can be obtained cheaply Irom almost any aulomotive junkyard.

Making your own

There arc probably quite a few doubiers
still out there. To those we offer the fol-
lowing challenge: Why not build your
own Kirlian photography unit and prove
or disprove Lhe existence of the effect to
yourself? In the balance of this article we
will present a simple set-up that will allow
you 1o do just that. Although the equip-
ment is not on a par with those used in
research labs, it is stit more than suffi-
cient to provide stantling results. The color
photographs that accompany this article,
showing the Kirlian avra of some come
mon [eaves, were produced using the ap-
paratus described.

The circuit for the set-up is shown in
Fig. |. The heart of the circuil is a simple
oscillator whose oulput is fed to a stan-
dard 12-volt. three-erminal aulomotive
ignition coil, LI.

Construction is straightforward, and
the circuit is simple cnough that a PC
board is not required, although one can be
used if you wish. Note that the transistors
can get preity hot, so they should be ade-
quately heat sinked. The only other point
that merits special mention is that if a
meial chassis is used. special care should
be 1aken to isolate the circuit from the
chassis. Qtherwisc a serious shock hazard
could cxist.

To further minimize the potential for
shock, the ignition coil, LI, should be
housed in its own non-conductive chassis.
One suitable chassis is shownin Rg. 2. [t
is fashioned from a cardhoard tube, such
as those large colls of gifi-wrap paper
come on; the ends are circulay picces of
plexiglass.

Figure 3 shows the construction details
of 1he coil chassis. The ignition coil is
mounted by simply gluing it to one side of

WWWwW americanradiohistorv comm

FIG. 2—THE "CABINET ' lor L1 can be Iazhioned
trom & cardboard tube, The endcaps can be
made ol pleaiglass.

the tube so that the high-voltage terminal
will protrude slightly when the end caps
are installed. A ground Icad is provided by
soldering a wire to the body of the ¢oil: the
olher end is tenninated in a case-mounied
binding post. Note that the inputs from the
miain part of the circuit emer the coil chas-
sis from the rear and are routed along the
body of the coil through a length of plastic
wbing. That 1ubing is used to insulate the
Ieads from the body of the coil. Although
the ¢oil could be hard-wired to 1he bal-
ance of the circuit. the use of plugs and
sockets allows for greater convemcice.,
Further, (he use of the polarized con-
nectors mentioned in the parts list elimi-
natcs the guess work when reconnecting
the circuit.

Three-lerminal ignition coils ¢can be ob-


www.americanradiohistory.com

HIGH
VOLTAGE

FIG. 3—THE AUTOMOTIVE IGNITION CO#. i8 mounted Inside s cablne by gluing it to one side. Make
the ground connection by $0idering 8 wire o the side of ihe coll housing and connecting the other end

19 the cabinel-mounted binding post.

JDI0INCH
TRANSPARENT
SPECIMEN PLASTIC
1
f—‘lﬁ““nm
COPPER CLAD BOARD Y
[SEE TEXTI Y

FIG. &——THE SPECIMEN TO BE PHO-
TOGRAPHED should be sandwiched belween
two sheels of thin {.010-inch) franspanmnt plas-
lic.

tained from any automotive supplier. A
much cheaper allemative is lo pay your
local aptomotive junkyard a visit. A coil
can be oblained there for as litte as $5,00,
Just about any 12-volt. three-terminal ig-
nition coil will work, so get the least ex-
pensive one you can.

There is nothing particularly exotic
about the parts required and most can be
obtained from your local supplier. With
some cancful shopping, total cost should
not exceed $60.00 or so. If you have a well
stocked junk box, that cost ¢an be reduced
further. If you wish, compiete kils, as well
as wired and tested units can be purchased
fr;)m the supplier mentioned in the Pans
List.

The set-up used in making a Kirliap
photograph is shown in Fig. 4. The bot-
tom plate is made from a single-sided
piece of copper-clad PC-board material.
The board should measure at least 4 X §
inches so that standard 4- X 5-inch sheel
film can be accommodated: mor: on the
film in a moment. That plate is placed
inside a thin, transparcat plaslic bag, cop-
per side up, the bag is taped to prevent

PARTS LIST

R1—25,000 ohms, potentiometer
C1—220 uF, 35 volis. electrolytic
C2—.022 uF, polyester film
1—TIP3055 NPN transistor
Q2—MJE34 PNP transistor
BR1—1.5-amp. 50 PIV full-wave bridge
rectiier (Radlo-Shack 276-1151 or
equivalent)
NEl—neon-lamp assembly (Radlo-
Shack 272-704 or equivalent)
$1, 52—SPST pushbutton swilch
T1—117-volt pnmary, 25-volt 450-mA sec-
ondary (Radio-Shack 273-1366 or
equivalent)
L1—ihree-lerminal, 12-volt, automaotive ig-
nitron coil
Miscellaneous: Case; case for igmitign
coil; perforaled consiruction board, PC
board, or prototyping board: single-sided
copper-clad board; polanzed plugs (Ra-
dio-Shagk 274-201 or equivaient); polar-
ized sockels [Radio-Shack 274-202 or
equivaient); heal sinks for transisiors;
strain rehef, power cord; knob tor R1; wire;
solder, ete.

A kil of all parts. Including conneclors.
cords, cases, and prototyplng hoard
{nc PC board is available) is available
from Images Co., PO Box 313, South
Bichmond Hill Station, Jamalcs, NY
11419, The cosl is 590.00. & wired and
tested version is avallable for $125.00.
Add 52,50 tor shipping and handling.
NY residenis add 8l4% sales tax.

slippage. and & piece of the phowographic
film is piaced upon it. If the specimen to
be **photographed™ is inanimate, such as
u piant leaf or & piece of metal. it should
be grounded {connected to the ground ter-
minal on the coil chassis) for best results
(see the importnt note that follows). In
any event, the specimen is placed between
two sheets of thin (.010-inch) ransparent
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plastic, and the “‘sandwich™ is then
placed on the fitm. The copper<lad board
is connected (o the high-voliage ierminal
of L) via a length of wire.

Important! Never, never ground a
living creature, including vourself,
Doing so can subject that “*specimen’ loa
very nasty shock. When dealing with liv-
ing crealures, lake special care to prevent
any contact with ground.

One nole about Lhe ignition coil’s high-
voltage tcrminal: To the uninitiated, the
location of that terminal may not be appar-
enl at first glance. It is located within the
tube-like protuberance at the 1op of the
coll housing. When the coil is used in its
normal application, a heavy-gauge spark-
plug wire is placed in the opening at the
top of the lube so that if contacts the wermi-
nal inside; the wire is held in place by
friction. For our application, the lead
frem the copper-clad board must be
placcd within the terminal opening such
that a sure contuct with the high-voliage
lerminal is maintained at all bmes.

You will note from Fig. | that the circuit
uses lwo ON/OFF swilches, S1 and S2.
Switch Sl is the unit’s main power switch;
when it is in the ON position, power is
supplied to the neon lamp, NEI, and the
circuil is placed in the stand-by mode.
The ncon lamp does more than give a
visual indication of the state of the umit.
Since we will be working with pho-
tographic film, the circuit must be used in
a relatively dark. light-tight room. Ob-
viously, that can present problems in
using the unit (you can’t use what you
can't see). If the controls are clusiered

L— E i
FIG. 5—T0 MAKE THEM EASIER TO FIND In the
dark, cluslar the unit's operating conirols
around NE1.

about the lxmp (as shown in Fig. §), the
lamp gives off just enough light 10 make
identificavion of the comrols possibie in a
dark room without adversely affecting the
film. Switch 82, the piscHARGE swilch,
is used to control the operation of the
balance of the circuil.

To make a Kirlian photograph, wurn on
the unit using S1. wum out the lights, place
the film and the specimen on the clectrode
as discussed previously, and make the ex-

continued on page 94
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By eliminating unwanted pops, clicks and other
surface noise, this inexpensive scratch filter brings you to new heights of audio realism!

THE PROLIFERATION OF DIGITALLY-MAS-
tered record albums might make you think
that surface noise is a dead issue.
However, even the best modem pressings
contain some amount of noise. and. even
with scrupulous care. all vinyl recordings
deteriorate with age.

You might think that you could avoid
the surface-noise problem by buying only
compact discs (CD’s). which suffer none
of the problems endemic to vinyl record-
ings: hiss, rumble, clicks. and pops.
However, many new recordings are un-
available on CD. and ihousands of al-
ready-reicased recordings may never be
re-issued on CD, So, if you're after the
utmost in high-fidelity sound reproduc-
tion. you'll wanl to build our scratch elim-
inator. [t's easy to assemble, and it
requires no alignment. Just plug it in and
give your ears a treat!

Why It works

Singe commonly-available stereo
equipment ¢asily achieves distortion lev-
els below 0.1%, you might think that
chopping up a musical signal to delete an
occasional scratch would be foolish be-
cause of the distortion it would add.
However. we have found that even the sim-
plesi scratch filters produce a notable im-
provement in sound quality, The reason is
simply thal the human ear responds slow-
ly to fast-changing audio signals. One in-
dication of that slowness is the fact that
even the best magnetic tape has numerous
dropouts of a greater duration than most

scraich deletions—and lape dropouts are
seldom noticeable. So deleting a scraich
in the midst of a complex musical passage
is easily done with no noticeable effect.

The real problem is this: What happens
when a large musical transient (like a
cymbal crash or closely-miked plucked
strings) occurs? Wouldn't it be deleted
and thereby take the "bite” out of the
transient? The answer is no, given the
right design. High-cnergy musical tran-
sients might trigger the detector. but the
deletion should be inaudible because the
transient usually lasts at least 50 ms,
whereas the deletion lasts for only 0.5-1.0
ms. The ear can’t react thal fast, s0 the
deletion is inaudible.

The human heanng system reacts to
transient signals according to a parameter
called the *‘pitch recognition interval.™
For most frequencies. that interval 1s
about W} ms. If a signal lasts much less
than 10 ms, it sounds pitchless or atonal—
you cannol identify its 1one. So all very
short signals sound like clicks. Musical
instruments are designed to make pleas-
ing sounds, so they have decay times long
enough to get them through the pitch rec-
ognition interval. So even if you delete a
fraction of a tone at the beginning of a
transient, the tone will still sound natural.

You may find it interesting to know that
one commercially-available scratch filier
uses the “'click™ effect to mislead the lis-
tener intentionally. That filter has an In-
VERT button that is used to “evaluate™ the
unit. [n INvERT mode, only the shortened
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deletion intervals are passed on to the
speakers, rather than the source signal.
The listener is impressed by all the click-
ing. but he really has no way of knowing
whether it’s triggered by high-energy mu-
sical transients or by surface noise.

The point is that pops and clicks can be
eliminated, so the question is, how? The
answer is somewhat complicated. 50 let’s
step back for a moment and examine other
ways of cleaning up the sound of vinyl
disks.

Nolse-reduction techniques

Essentially. there are three methods of
improving the qualily of any pho-
nographi¢ recording:
® Noise filter/expander
® Rumble filtcr
# Scratch filter

A noise filter serves to remove broad-
band. high-frequency noise, and an ex-
pander helps restore the original dynamic
rangce with which most music is per-
formed. if not recorded. The theory be-
hind those signal processors was Covered
in depth in the author's articles in the
January and February. 1981 issues of Ra-
dio-Electronics; the March and April is-
sues of that same ycar camy a lwo-part
construction story that details building a
noise filler/expander.

A rumble filter removes subsonic sig-
nals {less than 20 Hz). and combines
somewhat higher frequencies (ranging
from 100 Hz to 200 Hz) into a monaural
signal. Doing that reduces noise without
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reducing inteltigible program maternial,
For more information on rumble filters.
consull the author’s artiele in the
November, 1981 issue of Radio-Elec-
tromics. That articlc describes con-
struction of a umble filter. Kits for both
the notse filter/expander and the rumble
filter are still available fromy the source
mentioned at the end of this article.

OF the threc phonographic noise-reduc-
tion technigues the first is probably the
most useful for discriminating au-
diophiles. The second is good for au-
diophiles whose systems have exicnded
bass response and who have already elim-
inated Most noise with a noise filter. Last,
a scratch filter can help reduce unwanied
noise from any phono system, and it will
be particularly useful to people with large
collections of old records. With that under
our belts. let’s find out how to build a
scratch filter.

Clrcuit operation

As the block diagram in Fig. | shows.
the basic idea behind a scratch eliminalor
is simple. By delaying the input signal for
a short time (about 40 microseconds). the
detector can “sce’’ a scratch before it

All resistors Ya-walt, 5% unless noted.

R1-A4, R11, 12, R26, R54, R102, R103.
R118, R202, R203, R218—22,000
ohms

RS, R107, R207—2400 chms

RE6—750C ohms

R7. R24—4700 ohms

RB. R9. R14, R43, R44, R50, AS51, R114,
R115, R214, R215. R30O1~-R304—1000
ohms

R10, R34, R35—150,000 ohms

R13—150 ohms

R15—1200 chms

R16. R39, AS6, R104. R204, R305,
R306--2200 ohms

R17, Ri8, R25, R29. R30, R37, R38—
10,000 ohms

R19—4.7 megohms

R20, R&7. R89, R121, R221—~580 ohms

R21—470 ohms

R22, R106, R206—1800 ohms

R23—68,000 ohms

R27. R60—180,000 ohms

R28—3300 ohms

R31—330.000 ohms

R32—220 ohms

R33—15,000 ohms

R36—470,000 ohms

R40, R49. R&62-R100, R123-R200,
R223-R300—nol used

R41, R46—39.000 chms

R42—22 megoehms

R45—100,000 ohms, iinear polentiome-
ter

R47, Rt01, R2M—100,000 ohms

R48, R61, R122, R222—270.000 chms

R52. R116, R216—36.000 ohms

FiiG. 1—THE ESSENCE OF THE FILTER is (he
delay unil that allows the deleter lo remove high-
cnargy lranalenis llke pops, clicks, and
sctaiches before they have a chance 10 reach
Your oars.

reaches your amplifier. The detector acti-
vates a switch that prevents the input sig-
nal from passing through to the output.
The switch remains open for the shor
time that the scratch is present, usually
100-200 micreseconds, but sometimes as
much as a millisecand., or even more. And
rather than leaving 2 “hole™ in the output
sound. it would be nice if the deleter could
substitute the signal that would have been
there, had there been no scratch.

From an engincering point of view, it's

PARTS LIST

A53, R58, R111. R117. R211. R217—6200
ohms

R55. R119. R219—91.000 ohms

R105, R205—100 ohms

R108, R208—2700 ohms

R109, R209—3000 ohms

R110, R210—12,000 ohms

R112. R120, R212, R220—33.000 ohms

R113, R213—8200 ohins

R307, R308—22 ohms

Capacitors

C1, B15. C16 —0.0033 uF. 10%. polyester
film

Cc2. C5, C20. C22, C107-C109,
C207-C205—0.001 wF, 10%, potyestar
him

C3,C4, C8,C24, 0111, C113,C214,C213,
C305. €306, C308—10 uF, 25 wolts.
aluminum electrolytic

C6.C7,C14,C18,0103,C203—0.033 uF.
10%, polyester film

C9—3.3 uF, 35 volis, aluminum elec-
trolytic

C10-C12. C301—0.1 uF, 10%, polyester
filen

€13, C17, C23, C25, C26. C110. G112,
C210. C212—0.01 pF, 10%. polyester
filem

€19, C21—680 pF, 10%, ceramic disc

C27—see text

C28-C100, C114-C200, C2t4-C300—
not used

C101, C201—330 pF. 10%, ceramic disc

C102, G106, C202, C206—220 pF, 10%.
caramic disc

C104, C204—0.0047 uF, 0%, polyester
15

WWWwW americanradiohistory comm

easy (o design the delay unit. The delay
unit’s function is simply to dclay all fre-
quencies of interest by 40 microsecands
or more. In the process. it should not
change the amplitude of any frequency
beneath 20 kHz (the limit of human hear-
ing). The circuit may, however. reduce the
level of higher frequencies. Delay is ac-
complished by phase-shifting the input
signal und sending it through a low-pass
filier.

As shown in Fig. 2, the first three op-
amps in each channel, along with their
associated passive components, perform
the low-pass filtering and phase shifting.
We'll talk about the right channel, bul
bear in mind the fact that the left channel
functions identically. Incidentally, corre-
sponding components in the left and right
channets are numbered offset by a value of
100. For example, R101 In the right chan-
nel corresponds to R201 tn the left.

Capacitors C101. C102. and
Ci04-C106 and associated resistors
provide low-pass filtering. They pass the
audio signal. provide some phase shift.
and attenuate ultrasonic signals. [n addi-
tion, C101 and C105 add controlled
amounts of positive feedback to help re-

€105, C205--0.022 uF, 10%, polyester
film

C302—1000 wF, 35 volts. alurninum elec-
trohytic .

C303, C304—1000 uF, 25 wolts. alumi-
num electroiytc

C307, C309—0.1 wF, coramic disc

Semiconduclors

IC1-tCA. IC5—RC4136, quad op-amp

ICA—LM301A, op-amp

IC6—LM393. op-amp

ICT. IC8—4016, quad analog switch

CH, O2—2N3904, NPN ransistor

D1=-D10—1Na148, swiiching diode

DIDI-D304—1N4002, power diode

LED1—standard LED

Otner componernts

J1-J8—RCA Phono Jacks

S1, $2—DPDT 10ggle Swilch

Note—The followlng parts are avail-
able from Symmetric Sound Systems,
Inc.. 856 Lynn Rose Ct, Santa Rosa,
CA 95404, (707) 546-3895: Complete
Kit (No. PS-1) $79.95; PC Board (No.
PS-1PC) $12.00; All semiconduciors
{MNo. PS-15C) $13.00; All resistors and
capacitors (Mo, PS-1RC) 516.00; Trans-
tormer (No, PS-1XF) $7.50; Chassls.
endpanels, swilches, hardware, jacks
and Instructions {No. PS-1ETC) 542.50.
Free UPS shipping in U.S. with check;
MasterCard and Visa orders must add
shipplng. PS-1SC, PS-1RC and
PS-1ETC will nol be available after Jan-
uvary 31, 1987. California residenis
musl add appropriate saies tax.
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F1G. 2—THE CIRCUIT OF THE SCRATCH FILTER Is shown here. Note that componenla numbeted from
099 refer (o the deteclor Circuil, 100199 refer 1o the righl channel delay delete section, and 200299
refer to the (eft channel. The trianguisr symbola here provide a separate “ground” reference for the

detetor Circuit.

RELATIVE QUTPUT

a0 WRNIWTE
TIME- s
'}

IDEAL QUTPUT {SOLIDH

+ 1048
ol 5
|+1¢8 &
- 10d 6, 4 =
Tt 2 il § -
| ACTUAL GUTAT e s
] |
1 1 | =
LN g

FREQUENCY-KHZ
b

FIG. 3—TIME- AND FREQUENC Y-DOMAIN responses of the Fllter sre shown here. Note thal the circuil
doesn'l respond bafore ot ieast 40 us have passed, and (hat cutput is fial {wilhin ¥ dB) to 20 kHz.

sponse. Further, the network formed by
C107 and C108 functions as an “all-pass™
network thal provides Tots of phase shift
with little change in amplitude.

Our circuit was simultaneously com-
puter-optimized for both its frequency-do-

main response. which is flal 1o 20 kHz,
and its time-domain respoense: no reaction
to a triangular, scrateh-like pulse for al
least 40 microseconds. Figure 3-a shows
the time-domain response curve. and Fig.
3-b shows the frequency-domain response

WWWW.americanradiohistorv.comm

curve. The latter is presented with both
ideal and actual curves: you can see that
the aclual output is flat within 2 dB all the
way 1o 20 kHz.

Scratch deleter

The deleter has a somewhat more «iffi-
cull task to accomplish than the Jdelay/
phase-shift network. In addition to com-
plctely blanking out the scraiches found
by the detector. it should replace the de-
leted signal with a signal that sounds as
linle as possible like & scratch. and as
much as possible like the original pro-
gram malcrial. had thcre been no scratch.
Since the circuit can't know what that
signal was, il must predict it.

Actually, the deleter’s first job is ac-
complished in the input circuilry dis-
cussed above. A 75.microsccomd pre-
emphasis is provided by R104. R105 and
C103. That pre-emphasis boosts audio
signals above the commer frequency of
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2122 Hz. Explaining the need for that pre-
emphasis requires a lengthy digression.

The RIAA curve

In order to optimize signal-to-noise
ratio, phonograph sound-reproduction
systems are designed to operate with pre-
emphasis at thc recording end and de-
emphasis al the playback end. The play-
back response used in your phono pre-
amplifier 1s the RIAA (Record Industry of
Amcrica Association) curve shown in Fig.
4. That curve is designed to respend cor-

o+ 20065 g
\ .
= %
208

' W

rectly to the cuiput of a magnetic car-
tridge. Most high-quality cartridges are
magnetic, and the output of a magnetic
cartridge is a voltage that is propenional
to the velocity of the stylus.

Since higher frequencies have higher
velocities for the same amplitude, a ve-
locity transducer effectively imparts a 6-
dB/octave trebic boost over the entire
bandwidth. The resulting signal is shown
in Fig. 5. Because of that treble boost, the
circuit slores energy and releases it slow-
ly. If a pulse of disptacement {change in

gy - ficrs J-

FREQUENCY-Hz
FIG. 4—THE RIAA DE-EMPHASIS curve necessary for processing signals trom standard magnelic

cartridges.

GAIN

- =

FREQUENCY-Hz

FIG. 5—0OUTPUT OF ASTANDARD MAGNETIC CARTRIDGE inGroases al & rafe ot & dBociave over the

audio Irequency range.

+ 1048

GAIN

FREQUENCY-H:
FIG. 5—OUTPUT OF A MAGNETIC CARTRIDGE SHIFTS when the stylus encounters & defarmation In
the vinyl surface.

position from center} occurs on the rec-
ord. as shown in Fig. 7-a. the response
exhibits a settling tail that decays expe-
nentially with a time-constant of 75 mi-
croseconds. The breakpoint in the curve is
at the reciprocal of 28 X 75 microse-
conds, or 2122 Hz.

Because of that seutling uime, deleting a
scratch can be tricky. If the deletion time
isn't long enough. some scratch energy
may pass through as noise. But if the
deletion dme is too long, a distracting
audible "hole™ would be created.

Our solution is to pre-emphasize the
signal before it reaches the deleter. Doing
that would cause an input signal like that
shown in in Fig. 7-a to appear as in Fig.
7-b. A pulse {or scratch) input would ap-
pear as in Fig. 7-¢. Observe that, although
the pulse is larger. il is now constrained ©
a much shorer period of time.

Pre-emphasis is desirable for another
reason besides the elimination of setiling
tails. The weble boost caused by pre-em-
phasis reduces the number of scratch-pre-
diction errors in the deleter.

The deleter

The deleter is the last op-amp stage in
cach channel (1C3-a). lts operation is con-
trolled by the two analog switches [C7-a
and [C8-a. The op-amp in conjunction
wilh R116 and CI09 forms an inegrator.
When the switches close, RI113 and 115
apply negative feedback to the integrator.
The result is a filter with a de-emphasis
comer at the desired 2122Hz.

If that were the entire circuit, when a
deletion occurred, the charge stored by
fecdback capacitor C109 would causc it to
act as a sample-and-hold circuit. which
works well for short deletions during low-
frequency waveforms. However, several
components are added to the deleter that
improve its operation in two different
ways.

First, just before the deletion begins.
capacitor C112 stores the input waveform
by charging 1o the voliage at R116. Then.
when the deletion begins. switch 1C7-a
opens. That prevents the signal from the
previous stage from getting to 1C3-a, so
the voltage across C112 is fed through to
the output, and that keeps the output at a
level approximately equal to the level just
before the scratch.

That improves low-frequency perfor-
mance. but it doesn’t help high frequen-
cies at all. However. that's 0K, because,
even though low-frequency signals mask
delction-errors peorly. high:frequency
signals mask deletion well.

To prevent C|12 from storing high-fre-
quency signals. RII7 limits the charge
that can build up on CH2. If that charge
extended over more than a fraction of a
cycle. it could cause severe errors in the
deleter. When a deletion occurs, RI1B and
switch 1CB-a discharge CL12 rapidly so
that the slope estimated by C112 isn’t

WwWww americanradiohisetory comm
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TIME
FI1G. 7—EXPONENTIAL DECAY of an Input aig-
nal {a) i3 lengihened by pre-emphsals (). Addi-
tional pre-emphasis increases the amplituda.
but decreases the duration of a scratch {¢)

over-corrected, Capacitor Clll prevents
IC3’s outputs from causing swilching
transients when |C8-a changes state. Re-
sistor R119 does the same thing for the
teakage currents in the switch.

The second means by which the deleter
i improved is through the combination of
R122 and CI1I0. If the deletion lasts long
enough, the sample-and-hold and slope-
extension echniques become ineffective.
We guard against that condition by using
C110 to store the long-term average of the
input signal. So, ufter a long deletion,
C110 re-charges C109 to that average voli-
age, and that prevents the audible ~holes”™
mentioned above from rmarring the output
signal,

Glitch cancellation

The combination of sample-and-hold-
ing. slope extension. and long-term-aver-
age circuits makes most deleter errors
inaudible. However, there is another
source of error: the signal required to turn
the switches off and on. Although that
signal is [4-volts p-p, ideally the error at
the integrator outpul is less than | mV, a
ratio of 14,000/1. Since C109 is 1000 pF,

the capacitor that couples the switching
waveform intoC109 must be 1000/14,000.
or about 0.07 pF—a very small amount.
That's achicved by circuit and layout
matching.

Circuit matching works by using 1C3-¢
and associated components lo duplicate
the deleter stage. We call the duplicate the
“exampie” circuit. When the switches
change stalc, they injcct transients into
the example circuit. Then 1C3-d com-
pares (he output of the example circuit to
ground. and it injects the opposite signal
into the " glitch injection’ terminal of the
example circuit, the non-inverting inpul
{pin 13} of 1C3-c. That forces the output
back 1o zero volts via negative feedback.
The glitch output is also connected to the
non-inverting inputs of each channel’s de-
leter circuit. and that cancels glitches
there 100,

Performance is also increased by using
matched parts {they re maiched in that
they ‘re fabricated on the same IC chip) for
the switches and op-amps in the deleter
and example circuits. In addition. great
effort has been expended toward making
the layout of each channel identical. Fur-
ther, we added guard traces between sen-
sitive [C pins, and the legs of some critical
resistors are specially formed 10 match
cach channcl’s pickup of the switching
signals.

The detector

The detector circuitry consists of three
parts: a differential amplifier and Glier, a
full-wuve detector with ALC {(Automalic

Level Conirol), and a comparator with:

masking-threshold setting. Note that the
detector circuit’s ground is raised above
the main chassis ground by R308 to mini-
mize nois¢ pick-up.

The differential amplifier is formed by
IC1-d. Itis used to detect scrarches. which
are 180° owl of phase between the two
channels. The reason they re out of phase
is that the surface of a disk that has had
vinyl removed causes a negative-going
pulse in onc channel. and a positive-going
pulse in the other. Hence IC1-d is config-
ured 1o respond 1o the difference between
the two channels. Next. C1, C2, RS, and
R6 form a high-pass filter that passes only
the highest audible frequencies. as well as
any ultrasonic signals

The reason for passing the high audible
frequencics is that, alihoughthe energy in
most scratches rolls off slowly above 1
kHz, the energy in music rolls off much
more rapidly. but that roll-off starts at a
lower frequency. Thus, the “noise-to-sig-
nal® ratio is higher in the ultrasonic fre-
quency region. Also. the vinyl that
normally contacts the stylus damps the
mechanical resonance of the stylus. But
during a scratch, that resonance (usuatly
at 20-30 kHz}) is excited, and damping
decreases because the stylus loses contact
with the groove.
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The full-wave detector (with ALC) is
composed of Ql, Q2, IC4, IC5-¢ and 1C5-
d. The basc of QI is biased at the detector
reference, so the currents flowing through
Ql and Q2 is controlled by the voltage
applied from IC5-d. Hence. those devices
form a current-contrelled attenuator
whose output is fed to [C4, an LM30IA
op-amp.

Normally the LM 301 requires 30 pF of
capaciiance between pins | and 8 for sta-
bility. That capacitance completes an in-
temnal negative-feedback loop that rolls
off the gain at high frequencies and keeps
the op-amp stable.

There is, however, intemal positive
feedback due to the capacilance between
pins 5 and 6. That capacitance subtracts
from the capacitance 1hat exists between
pins | and 8.

We want to use a very small stabilizing
capacitor—0.3 pF, implemented with PC
traces—so we must reduce thal positive-
feedback capacitance by clipping pin 5 of
the op-amp. That results in a op-amp with
a 100-MHz gain-bandwidth product.

The LM301 amplifies the signal by a
factor of 150. Positive haifcycles Aow
through D1, and negative half-cycles flow
through D2: those signals are then applied
to IC5-. another differential amplifier.
The signal from DI is fed to the non-
inverting input, and the signal from D2 is
fed to the inverting input. Since both
positive and negative half-cycles appear at
IC5-¢"s output as positive-going. [C5-c is
a full-wave rectifier.

The ALC loop is closed by IC5-d and
associated components. Resistor R2I
provides a 100-mV woliage refercnce. Re-
sistors R24. R25, and capacitor C9 con-
figure IC5-d as an integrator, so if IC5-c's
output averages more than 100 mV, the
integrator goes negative. That increases
the current through QI and Q2, so the
signal level is reduced via negative feed-
back. Because the voltage-curtent rela-
tionship is exponential. the ALC loop has
a bandwidth (or readjustment rate) that is
tndependent of signal level.

The human ear’s sensitivity to scraich-
type noise varies with signal level; it is the
jobof the ALC loop to simulate that varia-
tion. That makes the front-panel SEn-
sITVITY adjustment less critical.

The comparator. 1C6-a, is the last sub-
section of the detector. Recall that the
output of 1C5-¢ is the level-controlted.
full-wave-rectified, high-frequency ver-
sion of the difference between the right
and left channels. If we compared the
junction of R22 and R23 to ground. the
comparator would regisler & scratch any
time the level there exceeded five 1imes its
recent average level, 5o additional circuit-
ry is necessary.

That’s all we have room for now. Next
time, we'll finish up our look at the detec-
tor circuit and show you how 1o buiid our
filter. A-E
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Capacitor
' Leakage Tester

GARY McCLELLAN

Find the leaky capacitors that many testers miss with this easy-to-build leakage checker, You
can use it to test cables, appliance insulation, and high-voitage diodes, too!

THOSE NEW DIGITAL CAPACITANCE TEST-
ers make capacitor checking quick and
easy. but they have shortcomings. For in-
stance. does the following sound familiar
1o you?

You are troubleshooting a piece of
equipment and replace some defective ca-
pacitors with units from the junk box.
After hours of additional troubleshooting
you discover that those replaccment ca-
pacitors arc no good after all, even though
they checked out OK on your tester. That's
because they are leaky, and your meter is
one of the many that has no |cakage-iest
function. That “missing feature™ wound
up costing you much tume and aggriva-
tion.

Or perhaps you just bought some ¢lec-
trolytic capacitors from your dealer. in-
stalled them, and waiched as the power-
supply fuse blew. You later find that the
cause was those “new’ capacitors: they
had become leaky after sitting on your
dealer’s shelf for the better part of a de-
cade. If you had only known, those eapac-
itors could have been rejuvinated with a
shot of current from the proper source.
Instead, you have a blown fuse and somc
fried capacitors.

Assuming it does everything else well.
don't trash your capacitance tester just
because it doesn’t have a leakage-iest
function. Instcad. supplement it with the
leakage tester described here. Ous tester
checks the all-importam leakage param-
eter quickly and easily, weeding out de-
fective eapacitors that otherwise test
good. It can also brings those clderly
“new" capacilors back to lifc fast.

Besides checking capacitor leakage,
the circuit has many other uses on the
bench and in the field. For example, use it
to icst insulation resistanccs On power
toals and appliances. If you find just one
tool or appliance with a Jdangerous fault
before it inds you, you'll be very glad you
took the time to build and use the circuit.
You can also test suspected lossy cabiles,
as well as high-voitage diodes. rectifiers,
neon lamps, and other high-woliage com-
ponents that are often difticult 10 trou-
bleshoot with conventional DMM's.

And in a pinch the ¢ircuit can serve as a
regulated power supply. The output voit-
age spans 3 1o 100 volts, which may make
the project useful for temporarily power-
ing devices drawing under 10 mA or so.

The circuit is casy to build and is fairly
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inexpensive, wo. A small PC board helds
the active components. including two
IC’s. three transistors, and some diodes,
while the remaining switches and 4 meter
mount on the cabinet. Parts costs will run
about $45.00 or so, depending upon how
well you can shop or scrounge for them.
The PC board, and a few harder-to-get
components, are availzble from the
source mentioned in the Parts List.

How it works

The project is basically a regulated DC
power supply with a metering circuit 1o

ndicate leakage current. Refer to the.

block diagram in Fig. 1 for details.

There are several noteworthy features of
which you should be aware. First, a novel
power supply design permits the unit 1o
charge test capacitors with a constant cur-
rent source. That means they charge fast-
cr, saving you lesting 1ime, particularly
for large capacitors. In addition, an ana-
log meter is used for leakage-current mea-
surements. That allows you 1o see the
charging action and monitor the leakage
current easicr than with a digital meter.
And analog meters are gencrally much
cheaper than digital ones!
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SWITCHED CAPACITOR CIRCUITS
By P E. Allen and Edgar Sancherz-5+
nencio. 759 pp . 558 diys. and tables
Covering the |ates! deveiopments in de-
- is, and | tation, the
i3 the first guide to Swilched capacifor
(SC) circults—an economical way of
combining analog sampled data tech-
niques with MOS technology.

$81213-3 Pub Py, 55650 Chah Pr. 51945

TROUBLESHOOTING ELECTRONIC
EQUIPMENT WITHOUT SERVICE
OATA By R. G. Middieton. 303 pp.,
162 ifius. and tables. Packed with
charts, didgrams. and case histones,
this practical handbook shows you how
to pinpaint defective electrome crcui-
try when no service data is avalable.

SE3IM-1 Pub. Px, 52495 Cuwe Pr, S10.50

STANOARDO HANDRQOK OF ENGI-
NEERING CALCULATIONS T. G.
Hicks. Editor in Chied. 2nd £d., 1,468
Pp.. 1.292 wus. and tables. Now me-
wised, updated, and Considerably ex-
panded, this huge handbook provides
mome than 5.100 step.by-step proce-
dures Toy Solving the Winds of engineer.
ing problems you encounter most fre-
Quentty N pour work.

263735k Pul Pr, S350 Ciwb Pr, 34450

POWER CONTROL WITH SQLID-
STATE DEVICES 8y kving M. Got-
tlieb, 372 pages. 218 mustrations. This
comprehensive book disCusses every
type of sold-staie device and Cicuilry
now available lor power electronics. H
covers both the proven-in-pracilice powes
control systems and the avant garde—
as weil as some pronvsing combina-
tions of the older and newer devices and
circuitries
S03240-2 Pub. Py, 52095 Club Py, 52195
CONTROL SYSTEM ENGINEERING

Mohamed E. El-Hawary. 583 pages,
373 mtustrations. This up-to-the-min-
ute guide gives you the latest tech:
nigues for the d);ﬂ . analysis. and
compensation ol todays InCreasingly
camplex and saphishcated control sys-
tems. All the systems covered Sre
closed-loog time-invarient feedbach
control systems.

$43224-0 Pub. Pr. 53293 Clud Py, 52475

OIGITALLOGIC OESIGN. 8y B. Holds-
worth. 338 pp.. 192 dus. Al of the
recent advances in digital design tech-
mdues are presented here in depth. IU's
both a text covering basic concepts and
a practical guide to design teChniGues
for combinatadl, clock-Jdriven, and
event-driven caculls.

5820529 Pub Pr, $3985 Club Pr, $27.50

INTROOUCTION TO RADAR SYS-
TEMS. 8y M. | Skotnk. 2nd £d.. 698
pp., 244 fus Coverning ewery radar
fundamental and all importani changes.,
this EE text exposes you fully to Ihe Sys-
tems themselves—and fo thewt apgi-
catrons! Topics include radar equation,
CW and frequency-modulated radar,
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D4
RECTIFIER

FG. 1—THIS BLOCK DIAGRAM makes it @asier 10 see how our Hitle leakage tester works.

In operation, 9 volts from a plug-in
transformer passes through switch Sl-a
and is rectified by diodes D1-D4. If field
operation is required, it is possible to sub-
stitute a 12-volt battery for the plug-in
transformer. The swiich is a DPST unit
that selects either power ON or capacitor
DISCHARGE. From the rectifier, the output
is filiered by capacitor Cl. and is then
used to power the rest of the circuitry.

Part of the power output is fed 10 1C3, a
positive voltage regulator, which is used
to provide u stable 1.2 volt reference for
IC1. That ensures that the output voltage
will be stable rcgardless of how much
voltage is used (o power the project.

Op-amp ICI serves as an error ampli-
fier. Its job is to cnsure that the wltage
applied to the capacitor under test is regu-
lated. It does that by “*sampling™ the volt-
age at capacitor C5 through the runge
swilch. The range switch s nothing more
than a resistive attenuator petwork reduc-
ing the output voltage to about 1.2. The
op-amp simpiy adjusts the power supply
until is minus {inverting) input equals 1.2
volts. That regulaies the ouiput vohage.

Transistor Q1 serves as a control €le-
ment for the rest of the power supply.
Since the op-amp can’t provide enough
current to do the job directly, a Daslington
power-transistor is used here o boost the
current. Resistor RS limits curremt to the
rest of the circuitry. preventing trans-
former damage.

Moving on, the DC output [rom capaci-
tor Cl powers IC2, which is 4 CMOS
programmable one-shot wired as a 100-
Hz oscillator with complimentary out-
puts. The outputs from IC2 altermately
drive iransistors Q2 and Q3. which serve

as swilches. They alternately swuch each
side of the transformer TI winding Lo
ground, generating current pulses.

Transformer Tl performs (wo pur-
poses. First it steps up the current pulses
50 that they can be rectified. Second, un-
der heavy load (as from a charging capaci-
tor} it saturates, limiting the output
current to the capacitor 1o about 20 mA.
That forms a constant-current type power
supply. which is especially effective in
charging test capacilors.

The output from transformer T1 is rec-
tificd by diodes D7 10 DIQ and filtered hy
capacitor CS. From that point the DC out-
put feeds hack to the range switch. which
is used along with op-amp IC1 to set the
output voltage. The DC output also drives
the test capacitor, which is connected lo
the project through binding posts.

Meier M1 is included in the minus leg
of the test cupacitor for monitoring the
charging and discharging currenis. Nole
that resistor RI2 and switch S1-b are in-
cluded 1o discharge the test capacitor
when the power is turned off,

That tukes care of the basics. Now um
to the schematic diagram of Fig. 2 for
some details on the finer points of the
circuilry. You should be able to identify
the pans we just discussed on the sche-
matic diagram.

First let’s look at the error amplificr,
IC1. Basically, that qmplifier is set up as
an inverting, gain-of-100 unit, Resistors
R3 and R35 set the gain value. Although
that practice is rather unusual for a power
supply (RS is usually not included), the
reduced gain is neccssary to permit stable
operation when testing very large capaci-
tors {say 15,000 pwF). Diode D5 serves as

WwWwww americanradiohistorvy comm

PARTS LIST

All resisiors Yi-watl, 5%, unless olher-
wise noted

R1—8200 ohms

R2—5000 ohms, potentiomeler, FC
mount {Clrcuil Specialists 32JQ305 or
equal)

R3—100,000 chms

R4—270 ohms

R5—10 megohms

R6—10 ohms, 2 walts

R7—2200 ohms

A8—1 megohm

RS, R10---10,000 ohms

R11—18,200 ohms, W-wan. 1%, melal-
film

R12—100 ohms, 2 watts

R13—10 chms

R14—68 ohms

R15—30,100 ohms, Y-watt, 1%, metal film

R16—40.200 chms, W-watl. 1%. metal
film

R17—49,900 ohms, W-watl, 1%, malal
Hilm

R18, R19—100,000 ohms, Wrwatt, 1%,
matal film

R20—150,000 ohms. Y-walt, 1%, metal
fibem

R21, R22—249.000 ohms, YW-walt, 1%,
metal fitm

Capacltors

C1—1000 wF. 16 volis, axial leads, elec-
trolytic

C2, C6—0.1 wF. 50 volts, polyester

C3—0.001 wF, 50 volts, polyester

C4—100 wF, 18 wolts, radial jeads, elec-
trolytic

CS5—2uF, 450 voits, axial leads, elec-
trolytic

Semiconduclors

IC1—LF356N op-amp (National}

IC2—4047 CMOS one-shot (RCA}

IC3—LM317LE adjustable voltage reg-
ulator {National)

M-Q3—TIP120 NPN Darlington {Radiwo
Shack 276-2068 or equivalant)

D1=D4, D7-D12—1N4004 ractifier di-
odes, 400 PIV, 1 amp

D5—1N4148 silicon signal diode

D6—not used

Other componenls

M1—1-mA DC meler

S1—DPST minature toggle switch

52—12-position, 1-pole rotary switch (Ra-
dio Shack 275-1385 or equivalenl)

S3—SPST normally-closed pushbutton
switch

T1—117 volts12.6 volts, 1.2 amps, center
tapped (see laxt)

T2—117-volts 9 volts, 300 mA, wall-plug
transiormer

Miscellaneous: PC board, plaslic case

{Radio Shack 273-627 or equivalent),

knoty, hookup wire, 4-40 hardware, press-

on decals, ets,

An elched and drilied PC board plus all

1% seslsiors Hsted above and voltage

reference |C3 are available for $17.50

posipald from: Mendakola Products,

PO Box 2295, 1007 W, Imperial Hwy., La

Habra. CA 90631, When ordering re-

quest part LC1 and enclose a check or

money order for the appropriate

amount. Calilornia residents Include

6% sales tax, Soiry no COD'S o credit

card purchases.
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FIG. 2—THE CIRCUIT of our leakage tester is seen in grealer detall in this schematic diagram.

overload protection. preventing cxcessive
voliage from RANGE swilch S2 from
damaging IC]1. That condition might oc-
cur if you were to switch rapidly from 100
wlts 10 3 wolis. And finally, capacitor C2
provides some AC feedback. insuring sta-
blc operation over i wide range of capaci-
tor loads.

Moving on, let’s look at IC2. Resistor
R8 and capacitor C3 set the operating
frequency to 100 Hz. That frequency.
while not critical, was chosen to prevent
“beats”™ with the 60 Hz power linc and
permils increased Qutput from trans-
former TI.

And tinally, let’s look at the metering
circuit. Diodes DI and DI2 are included
to protect the meter from harmful over-
loads. especially when a large capacitor is
bemg discharged. A 10-mA current shunt
consisting of resistors R13 and R14 s also
included for measuring currents tn non
capacitor-testing applications. That shunt
can be seleeted via pushbutton switch S3.

So much for the theory. Now why not
gel staned building your project?

Coenstruction

we'll describe assembly shortly, but
first a few words about obtaining the parts.
The circuit uses no exotic parts. and most

should be available from Circuit Spe-
cialists (PO Box 3047. Scotisdale, AZ
85257). Radio-Shack. or your favorite
electronics parts supplier. [T you order the
PC board from the supplier listed in the
Parts List, you will also get the harder-to-
find 1% resistors and voltage regulator. If
you have wrouble locating some items, try
the suppliers that adventise in the back
pages of this magazine. If after all of that
you are still having difficulty locating a
particular part, mail two firsi class stamps
and a self addressed, stamped envelope (o
the PC-board supplier mentioned in the
Parts List for assistance.

A word about TI: The board was de-
signed to wccommadate a transformer that
was available from a parts supplier that
had nationwide outlets. Since then,
however, the transformer has been discon-
tinucd by that supplier. Fonunately, any
12.6-volt, 1.2-amp center-tapped trans-
former will do fine, although it likely will
have to be mounted off the board.

Substitutions for other paris ame also
acceplable. providing they are equal or
better in Quality than the parts specificd.

For the sake of both convenience and
safety. you should use a PC board. If desir-
ed. you can buy onc form the supplier
listed in the Parts Lisi, or else make one

WWwWw americanradiohietory comm

from the anwork provided in the PC-ser
vice section, found elsewhere in this mag-
azine.

Once you have assembled the parts and
obtained or made the PC board, you can
stari construction. Refer to Fig. 3 for de-
tails as we discuss assembly.

Stant by placing the board in front of
you with the foil side down. Then install a
100 F capacitor at C4 along the top left-
hand corner.

Continue by installing a wire jumper
below C4. If you have been able 1o obtain
a transformer that will fit on the board (see
the preceding discussion), install it next.
Onherwise, that ransformer will have w0
be mounted off-the-board; in that evemt
the wiring between the ransformer and
the board will be the among the last sieps
in the construction process.

Next, install INJOO4 diodes at D7 to
D10 as shown. After that, install a 2-uF
cagacilor at C5. and a 100-chm rexistor at
RI2.

Finish up the top half of the board by
installing o 18.2K (usually marked 1822
resistor at R11, then a 10-ohm unit at R13.
Also install a 68-ohm resistor at R14 and
two IN4004 diodes at D11 and D12,

Move back to the left edge of the board
and continue assembly. Insiall TIP120
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FIG. 3—FOR SAFETY, this project requires 8 PC board. Here we see the parts-placemen! diagram for

the board shown In our PC Service section.

transistors at Q3 10 QI first. Note that the
lcads are bent back 90 degrees, allowing
the transistors to be mounted with the
metal tabs flush against the board. Then
install 10K resistors at R10 and R9.

Continue by cutting a short length of
insulated wire and installing it between
Q2 and Q1. Position the wire so it doesn’t
tuuch the transistors, Then install a 2 2K
resistor at R7 and a 10-ohm unit at R6.

Install a 14-pin IC socket at 1C2, then
an 8-pin unit at IC1. Do not install those
IC’s until later. Next, install a 0.001-pF
capacitor at C3 and a |-megohm resistor
at R8. After that, install a3 270-ohm re-
sistor at R4, 3 0.1-pF capacitor at C6, and
an LM317LE at 1C3.

[nish the board by instulling o IN4148
diode at D5 and a 0.1~ F capacitor at C2.
Then install a 10-megohm resistor at RS
and a 100K unit at R3. Next install a 5K
potentiometer at R2. If the single-turn
unit specified in the parts list is used.
position the potentiometer with the ad-
justment screw next te the board edge.
The additional pads have been provided
around R2 so that a ¥-inch. multi-turn
potentiomcter (Radio-Shack 271-343 or
equivaicnt) can be used if desired. After
R2 is in place. install an 8.2K resistor at
R1 and the 1000~ F capacitor at C1. Com-
plete your wnrk by installing IN4004 di-
odes at D1 to D4,

Check your work carcfully, especially
diode and eapacitor polarities before con-
tinuing. Fix any mistakes now, because
they will be harder to correct later.

Refer to Fig. 4 10 sce the censtruction
details for S2 and its associated resistors.
Note that it is easicr to wire the swiich

now than later when it is installed on the
front panel. You might find assembly easi-
er if you clanip the switch's shaft in a vise
before starting work.

c 2 ORS R15-A22 are mounted on
the rear of 52 as shown. Be sure to'lle any
utiused Swilth positions 1o RIS,

Wire the resistors on the back of switch
$2 as shown. Note that most 1% resistors
arc marked in code; for instance. R15
would typically appear as “3012F.”

When the resistors are wired in place,
use a piece of bare wire to connect any
unused erminals to R15 as shown. That
prevents dangerously high voltages from
appearing at the output terminals if $2 is
sel o an unused position. Finish the
swilch wiring by attaching 6-inch leads.

Set the board and switch aside for a
moment and prepare the chassis. Note
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that the PC-board (and TI if required)
mounts inside of the chassis, white cvery-
thing else goes on the front panel.

Placc the board in the bottom of the
box, against the top side. Drill three
mounling holes for the board. plus a 1/4
inch hole in the top side for the power
cord. Drill another /4 inch hole in the
bottom side for access 1o pot R2. If T is
mounted off-the-board, drill mounting
holes as appropriate for the unit you are
using.

Complete the mechanical work by in-
stalling the switches, binding posts. and
meter on the front pancl. Connect the
switches to the appropriate points on the
board.

When done. check your work carefully
and cotrect any errors. Instzl] the board in
the box using 4-40 X [-inch screws and
nuts. Use 2 nul as a spacer between the
board and box on cach screw. If T is to be
mounted off-the-board, install it in the
chassis and wire the transformer to the
appropriate points on the board. Feed the
power cord (from T2) through the hole
that has been drilled for it and connect the
cord to the appropriate pads on the board.

Finish up the assembly by installing a
CD4047 at IC2 and an LF356 at IC1.

Checkout

Now we get to try the project out. Plug
transformer T2 into a nearby AC outlet.
Then set S1 1o the pISCHARGE position and
likewise set $2 to the 100-vou1 position.
Set your DMM to its 200-volt DC range
and connect il to the binding posts (BPI
and BP2).

Flip SI 10 1the cHEck pesition and the
DMM will read somewhere beiween 85
and 120 volis. If so, the project works amd
you can go to the calibration.

If you are having problems., disconnect
the power and discharge capacitor C5
with a jumper wire. Then check over your
wiring for errors. Remember—when
roubleshooting. always diseharge C5
after urning the power off. that can pre-
vent a dangerous shock.

Calibratlon

Calibration is easy to perform. First set
Si 10 DISCHARGE, and then set S2 to the
100-vour range. Then sct your DMM to
its 200-volt DC range and connect it
across the binding posts. Flip S1 to the
CHECK position and adjust R2 until the
DMM reads 100 volts.

To be on the safe side. you should
cheek the owput voltage for cach position
of §2; it shouid be within 2% of 1he pancl
walue. If not. the [% resistor associated
wilh that position should be checked.

Using the projec
Danger. high voitage! This project can
provide a dangerous electrical shock if
misused. Avoid a harmful shock by using
continved on page 94
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A Revolution in IC Packaging

We're in the midst of a revolution now—a packaging revolution!
Find out what it's all about, and get a glimpse of what lies ahead.

WHAT IS IT ABOUT ELECTRONICS THAT
fascinates so many people so deeply?
There are probably as many answers (o
that question as there are people o answer
it, but no one could deny that parl of our
fascination is du¢ to the rapid raie at
which innovations are thrust upon the
marketplace.

The problem is that today's innovations
soon become tomorrow s commonplaces.
Consumers quickly learn to take new
products for granted, so that what was
once superfluous soon becomes neces-
sary. And as uscrs master the use of those
now-necessary products, their needs be-
come more sophisticated. In order to meet
those needs, electronic circuits must be-
come more complicated. Hence designers
find it increasingly difficult to fit the com-
ponents that are required into the space
that is allotied for those components. The
space problem is particularly acute in the
computer industry where standardized
card sizes and limited numbers of expan-
sion slots sel artificial limits on expan-
dabiliry.

In order to alleviate space problems de-
signers arc constantly on the lookout for
wiys of cramming more circuitry into the
same—or &ven less—space. The first ma-
jor breakthrough occurred in the lule
1940's when the transistor was invcnied.
The second breakthrough occurred in the
early 1960's when the integrated circuit
was invented. We're in the midst of the
third stage right now; it comes in two
pants; VLS| (Very Large Scale Integra-
tion) and SMT (Surface Mount Tech-
nology).

VLS| refers to the design and manufac-
ture of IC’s that contain great numbers of
transistors and other circuit elements.
SMT refers to extra-small components
(resistors, capacitors, transistors. [C's—
in fact, most cemponents) that are sol-
dered to the surface of a PC board—but
with no legs penetrating Lo the opposite
side of the board! We won't discuss VLSI
any further in this anicle. but we will
discuss various SMT packages. how 1o
moont them to PC boards. and how to
troubleshoot and repair PC boards built
with SMT devices.

TJ BYERS

DIP vs. SMT

The success of the semiconductor in-
dustry is due. in great part. to the stan-
dardization of the DIP (Dual !nline
Package) 1C. Basically, a DIP is a rec-
tangular block of plastic, ceramic, or
other material that encapsulates the sif-
icon chip on which the actual circuit ele-
ments are etched. Access to the chipis via
metal leads that protrude from both sides
of the case at intervals of 0.100 inch. That
spacing arose from the need to have a lead
strong enough to withstand the rigors of
automatic insertion machinery.

The DIP has served the industry well,
but as the encapsulated circuitry has be-

come more complex, ihe package has

become larger. The problem is not

the size of the silicon chip; it's

that highly complex IC’s
need more conncctions lo
the outside world.
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Since lead spacing is a fixed quantiry, the
package grows larger while the chip itself
increases very little, We end up with a
very small chip in a very large container.

SMT to the rescue

1C’s packaged in the SMT manner have
legs spaced on 50-mil (0.050-inch) cen-
ters, and that alone allows us to reduce the
size of an SMT package from 30 to 60
percent over a comparable DIP device.
This mcans that more IC's can fit in the
same amount of PC board space. In fact.
we might mount two or three IC's in the
space formerly occupied by one. Further.
using standard packaging techniques, sur-
face-mount assemblies can approach the
density of hybrid circuits, which are the
most densely-packed assemblies cur-
rently in production. And SMT assem-
blies can be repaired, whereas hybrids
cannol.

The advantages of SMT IC's become
apparent when they arc used with double-
sided PC boards. Using surface-mounting
techniques, it is possibl¢ to have two com-
pletely different circuits on one PC
board-—one on each side. That, of course,

is impossible with through-hole tech-
nology. The equivalent of two cards

cian now occupy the space of

ane. and signals can be
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passed from one circuit to the other using
Jumpers from one side of the board to the
other, and that reduces outside wiring re-
quirements. And since the legs of an SMT
device don’t penetrate the PC board.
boards are both cheaper to manufacture
and more reliable in operation.

Types of SMT devices

There are, basically, three different
types of surface-mounted IC's: the SOIC
(Small Quuine /ntegrated Circuit). the
PLCC (Plastic Leaded Chip Carrier). and
the LCCC {Leadless Ceramic Chip Car-
rier). See Fig. 1 to gel an idea how each
looks tn compartson with a standard DIP
package.

The SOIC is probably the most popular
SMT packagc; it was developed in Europe
in the mid 1970’s for use in electronic
watches. The SOIC resembles a small
DIP with its lcads bent out gull-wing style
and spaced al 50-mil intervals. The gull-
wing design permits the tips of the leads
Lo lay flat on the surface of the PC board; it
also allows easy access 1o those leads for
troubleshooting and repair. The SOIC
contes in 8-, 14-, 16-, 20-, 24-, and 28-pin
packages, and il can be handled by the
same auiomalic insertion equipment that
is used for DIP packages. That makes

F1G. 1—THE THREE MAIN TYPES OF SMT DE-
VICE are shown beneath s slandard OIP dévice.
The drawing la not to acale.

SOIC the preferred choice when several
packaging technologies are used on the
same PC board.

The PLCC

The leads of a PLCC packuge are
formed in a way that is similar to the way
SOIC leads are formed. The difference is
that the teads are rolled up under the
molded plastic body in a J-like shape.
Tucking the leads bencath the package
reduces the size of the IC: that allows
greater component density, and it also
provides protection from lead-handling
damage. But the tucked-in leads are hard-
er to get at. so PC boards arc harder to
troubleshoot and repair.

The PLCC’s biggest advaniage over the
SOIC is that a PLCC can have leads on all
four sides. To understand how important
that can be, consider this: The DIP pack-
age grows disproportionately larger than
the chip il houses because of the addi-
tional width required 1o route intercon-
necling wires from the silicon die 10 the
outside world. The more leads a DIP con-
tains. the wider ii*must be 1o avoid the
possibility of two leads shorting together.
Four-sided carriers help alleviate that
problem by connecting leads to the pre-
viously unused ends of the package.
PLCC’s have another advantage in that
they can be socketed, bul SOIC's cannot.

PLCC'S ane a\"ai.[ablc in ]8'0 20‘| 28‘%
44., 52-. 68-, and 84-pin packages;
they're footprint-compatible with
LCCCs, discussed below; and they con-
form 10 JEDEC {Joint Electronic Devices
Engineering Council) standards. PLCC’s
currenily cost about the same as slandard
plastic DIP's.

LCCC's

The third major type of SMT [C burst
upon the scenc in the early 1970’s, The
mosl notable feature of the LCCC is that it
has no leads; rather, metallic contacls are
molded inte its ceramic body. Like the
PLCC. the LCCC can have from 20 to 84
contacts on al] four sides. LCCC'’s are the
most rugged members of the SMT family,
and that exptains their preference by the
military. An LCCC device mounied on a
PC board is shownin Fig. 2, andan LCCC
with its "*hat” off is shown in Fig. 3.

There is one problem with LCCC's. An
LCCC must be bonded to its circuit board
dgidly. Although that is desirable me-
chanically, it creates thermal problems.
All things in nature—<circuit boards and
IC’s arc no excepiion—change in size as
lemperature changes. and different mate-
rials have different coefficients of expan-
sion. That is, some things expand more
than others for the same change in tem-
perature. For example, the ceramic of an
LCCC and the glass ¢poxy of typical PC
boards have different coefficients of ex-
pansion. The shearing force that develops
because of those different amounts of ex-
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IC*S OFTEN COME IN SMT FORM,
but the buik of many circuit boards wlll continue
to be DIF IC's.

FIGi. 2—NEW

FIi. 3—THE GUTS OF AN LCCC DEVICE reveal
the closely-spaced wires 1hat connect the chip
10 the Duttide world.

pansion can cause solder bonds lo spap. In
comparison, SOIC and PLCC packages
aren’t affected by thermal cxpansion be-
cause the stress is absorbed by their re-
silient metal legs.

The preblem of thermal expansion has
plagued the LCCC since its introduction,
and ft's the major reason why the LCCC
has had so little impaci on the commercial
marker. Only by using expensive, ther-
mally-compensated PC boards. made
wilh such exotic materials as [nvar, are
LCCC's really practical.

To avoid thermal expansion problems,
an LCCC can be mounted in a sockel.
Sockets, however, have problems of their
own, and actually defeat some of the ad-
vantages gained by the LCCC package.

Now that we’ve got an idea of the dif-
ferent kinds of SMT IC packages that are
available, let’s 1ake a look at how we can
use them,

Using SMT IC's

Since SMT devices are soldered di-
recily to PC boards with no additional
mechanicat support. special handling is
required. First, you must realize that the
only mechanical bond between the device
and the board is the solder connection
itself. Consequently, the solder joinis
must be not onty electrically sound. but
mcchanically strong.

Unfortunately, onty the SOIC. with its
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gull-wing design. lends itsell well to con-
ventional soldering methods. Both the
PLCC and the LCCC packages have their
solder contacts ucked under the body of
the device where Lhey are relatively inac-
cessible.

Manufacturers have overcome that
obstacle by using techniques like reflow
soldering. In that process both the pads on
the PC board and the leads of the SMT
device are pre-tinned. Next. a flux is ap-
plicd to the solder pads on the PC board;
that flux contains a quantity of granulated
solder (85-90% by weight) that is held in
suspension by the thick flux paste.

The IC is aligned with the solder pads
and pressed into place. The entire assem-
bly—PC board. components, and all—is
then heated o a temperature where the
soider melts and the flux evaporates. Al
that temperature, the solder on the lcads
of the device. the solder on the PC pads.
and the solder in the paste flow together
and become one. Cooling the assembly
solidifies the molten solder, and that
forms a connection thar is (hopefully)
electrically and mechanically sound.

Several methods of heating are cur
rently in use. including infra-red. vapor
phase. and convection. With minor ad-
Jjustments, conventional wave-solder ma-
chines can also be used for SMT
components, but those components must
be glued to the PC board prior to immer-
sion,

Pant alignment, of course. is critical to
the success of reflow soldering. With no
leads projecting through holes in the PC
board to secure them in place, leads and
solder pads can become misaligned.
Manufucturers try to counter that problem
by adding an adhesive compound to the
flux so that the part is held tightly in place
umil the retlow process heats the flux to
the point of evaporation. Most types of
flux adhesive are hardencd using ultra-
violet light. but some permit air drying.

Of the three major types of SMT pack-
ages, the LCCC is the mosi forgiving of
misalignment. In fact, as much as 25%
misalignment is permitted because the
surface tension of the molten solder al-
lows the LCCC to align itself with the PC
board’s solder pads. SOIC and PLCC de-
vices are not so forgiving. Unless the er-
ror is very small, any misalignment in
parts of those types could be disastrous.
How can we correct such errors?

SMT troubleshooting

It is estimated that, by 1990, 70 percent
of all electronic equipment throughout the
world will be manufactured with SMT
dJevices. Consequently. the hobbyist as
well as the service technician will soon be
faced with 2 whole ncw set of fabrication
and repair problems.

Size is one such problem. SMT pins are
spaced 50 mils apan. so troubleshooting
with standard test probes will be like knit-

ting with telephone poles! The narrow
width of an SMT lead makes it difficult to
get a probe into the (st area. and it makes
it casy for the probe to slip and to shon
adjacent pins. The result of such a slip
could be devastating to the circuit.

The actual mounting technigue jrself is
the source of another problem. Often,
much of the interconnecting circuitry—
the etched copper traces—lics buried ba-
ncath the SMT components. That makes
it hard to perform standard signal (racing.
The problem is compounded further by
high component density, which leaves few
traces between componcnls exposed.

One way of geuting at LCCC leads is
with an IC test clip. like the one shown in
Fig. 4. Since the contacts in the clip are
precisely spaced and rigidly fixed. the
danger of shorting pins together is re-
duced. Unfortunately, you need a dif
ferent test clip for cach package size. One
thing that could help the IC test-clip
crunch is to place strategic lest points on
the PC board in easily-uccessible places.

FIG. 4—QUAD CLIPFROM POMONA attaches 1o
a 68-pin PLCC and allows the user pasy acCess
10 the Ciosely-spaced teads of Lhe device.

Test equipment will also be affected by
increased use of SMT devices. For exam-
ple. we’'ll need equipment with faster
clock speeds and faster rise times. The
reason is that. by reducing the size of
components. and thereby shoriening the
signal paths betweert them. rise and fall
times become sharper, and ¢lock rates can
increase. You'll find that tcst equipment
that worked well with DIP devices can't
monitor the faster evenis of SMT units.

SMT repair procedures

Tracking down a bad SMT device will
be difficult. but it will be even more diffi-
cult to remove that device and mount a
new one in its place. One useful tool for
SMT removal. the heated collet, is shown
in this story's opening photo.

A heated collet is quite similar 1o a
desoldering (ool used to remove DIP de-
vices. A DIP-desolderer is a bar of meial
that makes contact with. and thereby
heats. all pins of a device at the same
time. After the solder melts. the parn can
be removed from the board easily.

SMT soldering collets work somewhat
differently thun DIP desoldering tools.
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First. the collet clamps around the device
itsell, rather than contacting the through-
hole pads of the PC board. So a separate
collet is required for cach package size. In
addition, the collet must hear the entire
SMT device. along with the pads on the
board. so precise heat reguiation is re-
quired in order to avoid destroying a heat-
sensilive part. And that. of course. results
in an expensive tool.

A heated collet can #lso be used to
attach a replacement device. Iowever. the
PC board and the SMT devcice must be
prepared for reflow soldeting.

Begin by removing excess solder from
the pads on the PC board. Braided solder
wick works well for that chore, After the
pad is completely clean, apply a dab of
reflow soldering flux to cach pad. Only
reflow flux (which contains solder) can be
used: conventional flux compounds will
not work, The amount of flux that is re-
quired varies from brand to brand. so you
should read the directions that come with
the product. Most surface-mounted de-
vices are pre-tinned, but you should make
sure that your device is properly tinned
before trying to mount it. If necessary, tin
the leads of the new component. In any
case. tarpished leads should be thor
oughly cleaned and freshly tinned.

Now align the part with the solder pads,
taking careful notice of pin orientation.
Although at room lemperature many re-
flow Ruxes are sticky enough to prevent an
SMT device from moving. as the flux is
heated. the device may begin to creep.
Therefore. you should glue the par 1n
piace with a quick-setting adhesive (from
a hot-glue gun, for example) to keep
things aligned. You must be exiremely
careful to align the leads with the solder
pads perfectly before the glue sets—other-
wise you may have a real problem!

Afterthe glue has set, apply the heating
collet to the replaccment [C. Within a few
seconds the flux should vaporize and pro-
duce a small puff of smoke. Keep the
collet pressed against the IC for a second
or two longer and then release it. This
ensures that the solder from all three
sources will flow together smoothly.
Don’t heat an SMT device for mose than
about 10 seconds or the device may be
damaged. You can remove excess flux
from the board with denatured alcohol.

Removing an SOIC device is easier be-
cause the gull-wing leg design allows the
legs to be accessed individually with a
low-powered soldering iron. The problem
is that, even though SOIC devices are easy
to replace. the industry tends to use PLCC
devices more often because they have a
smalles footprint. and because they are
casier for automatic insertion cquipment
to handle.

As we mentioned above. IC’s aren’t the
only devices that come in SMT packages.
Let’s take a look now at how several other
devices are packaged.

9861 AVIW
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One-megabit DRAM

The semiconductor industry is on the
verge of perfecting a I-megabit Dynamic
Random Access Memory IC. so manufac-
turers are designing an appropriate pack-
age. To arrive at a standard, manufac-
turers are looking beyond just package
design. Trends indicae that sales of both
256K DRAM’s and one-megabit
DRAMs could be the largest the semi-
conductor industry has ever seen. So the
configuration arrived at now will affect
future DRAM designs considerably.

The problem is simply that the siandard
DRAM package. which has satisfied
memory needs for ten years now. has run
out of space. When that package was cre-
ated. it had more pins than were needed.
But as memory chips grew in size. more
and more of those pins were used, and the
256K DRAM has claimed the last pin.

In addition to running out of pins. de-
signers alse want to take advantage of the
benefits provided by SMT packaging.
One design that is receiving critical re-
view is the Small Outline S-fead. or SOJ.
surface-mounted package that Texas [n-
struments has proposed: it is shown in
Fg. 5.

FIG. 5—TI'S PROPOSED ONE-MEGABIT DRAM
allows an SMT byPass capacitor 1o be mounted
beneath the IC.

Calling on its years of surface-mount
experience, Tl has introduced an IC car-
rier that is a radical departure from main-
stream PLCC designs. Tl's SOJ device is
a 26-pin package in a 300 X 675 mil
(width X length) configuration. Since the
IC usesonly 20 pins. Tl reasoned. six pins
could be removed—{rom the middie of
the carrier. Tt thought that. by removing
the pins from the center of the carmier.
there would be space 1o mount a decoup-
ling capacitor bencath the 1C, as well as to
provide room for routing PC traces.

The concept quickly gained wide ap-
proval, and the outling has been uccepted
by JEDEC (Joint Elecironic Devices En-
gineering Council) as the standard config-
uration for one-megabit DRAM's. The
only factor that remains to be decided is
the final size of 1he SOJ device.

Surface-mounted transistors

Two standard packages. the TO-236/
SOT-23 and the TO-243/SOT-89, already

exist for surface-mounted tranxistors and
diodes. The TO-xxx is the designation
used in North America. and ihe SOT-xx is
used in Europe. The designations mean
the same thing. but SOT is the popularly.
accepied nomenclature bath in the U.S.
and abroad. TO is the acronym for Tran-
sistor OQutling, and SOT for Small-Outline
Transistor.

Originally designed for use in hybrd-
circuit consiruction. SOT packages are
normally used to house small-signal tran-
sistors: the package can dJissipate up to
200 mW in free air. The performance of
SOT devices is equal to that of con-
ventionally-packaged ones.

As shown in Fig. 6, the SOT-23 pack-
age has three leads, two on one side, and

FIG. 8—THE SOT-23 TRANSISTOR patkage 18
only aboul 0.25-Inch on 8 side.

the third in the center of the opposite side.
The leads are formed in gull-wing fashion
similar 1o the SOIC. The SOT-23, includ-
ing leads. is about Yia-inch on a side—
that’s about 1/3 the size of an ant!

Other SMT devices

New SMT configurations are iniro-
duced often. For example, the SO8 pack-
age shown in Fig. 7 is actually about 0.25-
inch on a side, but it is functionally equiv-

4

FIG. T—THE S08 (C PACKAGE is also aboul
0.25-inch 0N 8 %ide and it cOnlaing the equiv-
alent of 8 7THLOS regulalor.

alent to a 78L05 voltage regulator. In ad-
dition, components other than semicon-
ductors are becoming available in SMT
configurations. For example, the devices
shown in Fig. 8 are surface-mount (rim-
mer resistors manufactured by Noble
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SMT form. sach device is about 4 mm on a side.

U.S.A. (151 Stanley Strect, Elk Grove
Village. [L 60007). The “chip trimmer”
devices can operate at lemperatures rang-
ing from — 30°C 10 + 100°C, and they can
handle 200 mW of power at 20 volts. They
measure about 4 mm on a side. and
they're about 2 mm thick.

SMT In the real worid

To get an idea of how SMT devices inay
be used, take a look at Fig. 9. Shown there
isa 128K X cight-bit static RAM module;

Fia, 9—STATIC RAM MODULE bulh with SRT
devices uses less powss than comparable dy-
namit AAMS.

overall dimensions of the device are less
than 1" X 5". There are cight 8K X 8-bit
static RAM's and a custom decoder 1C
mounted on one side of the module, and
cight more RAM’s and four 10 wF bypass
capacitors mounted on the other side.

According to the manufacturer (Ad-
vanced Electronic Packaging. 2159 Bay
Street. Los Angeles. CA 90021), the mod-
ule uses 500 times less power bit-for-bit
than a conventional 256K X one-bit dy-
namic RAM.

Conclusions

The waichword in clectronics these
days is SMT, and what SMT stands for is
increased utlity that uses less power and
that occupies less space. For example,
one company is marketing 20-megabyte
disk drives for the IBM PC. The complete
disk controller electronics, as well as the
drive iiself, is mounted on a single stan-
dard-sized plug-in expansion card.

The increased utility that SMT brings.
however. goes hand-in-hand with new
problems in manufacturing and trou-
bleshooting. So new tools and techniques
will be necded to keep up with SMT. R-E
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Making Measurements with IC’s

New IC sensors are revolutionizing the way industry gathers information. In this article we learn
about the kinds of devices currently available, and what shape future sensors are likely to take.

HARRY L. TRIETLEY

WE ALL KNOW HOW SEMICONDUCTOR
technology has revelutionized elec-
tronics. [n ope gencration we have gone
from hand-wired assemblies using vac-
uum tubes (0 enlire computers mass-pro-
duced on silicon wafers by largely-
automated processes. That revolution has
transformed industries, and, indeed, the
economy of the world. Neediess to say.
the effects have also been felt in the fields
of consumer and hobby clectronics.

The elecironics industry is now in the
early stages of a similar revolution in sen-
sor manufacture. Al present, most devices
that mecasure such variables as tem-
peralure, pressure, force, and chemical
composition are assembled from discrese
components, and ofien require machin-
ing. hand assembly, soldering. welding,
gluing, epoxying. etc. Now, however.
new technigues for the creation of me-
chanical microstructures and chemically.
sensitive devices in silicon are changing
all that. Integrated siticon devices measur-
ing temperature, strain, pressure, and vid-
eo images already are available from
several manufacturers. University and
laboratory research is progressing on
clectrochemical and other complex sens-
ing devices. in this article we'll take a
look at today's sensor products. the re-
search that is being done in the field. and
what form future sensors mighe take.

Temperature sensors

The drop across a forward-biased P-N
junction {diode or base-emitter junction})
is about 0.7 volts at 25°C. As temperature
rises. that vollage drop decreases by abowt

— 2millivolts°C. Because of that, diodes

and transistors are sometimes used as
temperature sensors. ¢specially in com-
pensation applications where absolute ac-
curacy is not imporiant. The exact
temmperature sensitivity depends on the
semiconductor’s doping, the junction’s
geometry and curvent density, and resis-
tances in series with the junction. Those
characteristics vary from device to device.
Manufacturers do not normally control or
test for exact temperature coefficient.

Temperature sensor IC's having con-
trolled characteristics are available; they
are generally housed in conventional tran-
sistor or IC packages. Several different
families exist. each with ils own unigue
circuitry and output. Fig. | shows the

schematic of one device, an Analog De-
vices AD590. In that IC, two identical
transistors. Q9 and Q11, are connected so
that the ratio between their two collector
currents is fixed. For a ratio r. the dif
ference between their base-emiter volt-
ages will be proportional to absolute
temperature, T. More specificaily, the dif-
ference will be (kT/g)In r), where X is
Boltzman’s constant, q is the eleciron
charge and (In r) is the natural logarithm
of the current ratio.

Thai voliage is converted 1o a curvent by
R35 and R6, which are low-temperature-
coefficient thin-film resistors that are
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laser-trimmed fogr proper calibration at
25°C. The collector current of Q10 tracks
those of Q9 and Q11. Transistor Q11 sup-
plies all the leakage and substrate curvent
used by the rest of the circuit. That forces
the entire current ta be proportional to the
absolute temperature. The AD590 is a
two-terminal deviee. inserted in series
with any DC supply between 4 and 30
volts, regulating the series current to be
equal to [pAS K, where °K is the Kelvin
temperature (1°K equais 1°C plus 273.15.)

The operaling range for temperature-
sensor [C's is similar to that of other IC’s,
generally — 55 to +150°C. Although lin-
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FIG 1—INTHIS IC TE
AD590, the ralio of the base-emitter voltages of
Q9 ang G11 is proportional to the absolute tem-
perature.

AATURE SENSOR. Iha

car. their accuracies and stabilities do not
yel equal those of other temperature sen-
sors. Remember. however, that those de-
vices have only recently been developed
and their performance is likely to improve
with continuing research.

Strain gages

Strain gages respond to mechanical
stress, changing their resistances as they
are stretched or compressed. Bonded to
metal or other slightly elastic surfaces,
they are often used to measure mechanical
force. weight. or tension. Lengihs of
doped silicon {that is, silicon resistors)
undergo noticeable resistance changes
when Lhey are siressed. mainly because
distortion of their crystal lattice strueture
changes both the concentration and the
mobility of their charge carriers {¢lectrons
ot holes)

Strain gages increase (p-type) or de-
crease {n-type) in resistance as they are
stretehed. Strain gages may typically be
streiched or compressed up to 0.5% of
their original length. at which point they
will undergo resistance changes of be-
tween 25% and 100% depending on their
doping.

A multiple strafn gage, perhaps config-
ured as a strain-gage bridge as shown in
Fig. 2-a, may be diffused imto silicon
structures. Two such structures are shown
in Rg. 2; Fig. 2-a shows a diaphragm
while Fig. 2-» shows a beam. The di-
aphragm is used to measure pressure. as
we shall see shonly, while the beam is
used 10 measure force.

Unfortunately, silicon resistors are af-
fected by temperature as well as strain. (In
fact, they are also sold as positive-tem-
perature-coefficient thermistors.) With-
oul some sort of compensation. normal

ambicnt lemperature fluctuations can
cause significant measurement errors.
Also, even at aconstant temperature. their
sensilivity and calibration will vary from
unit to unit. Those effects can be compen-
sated for by using fixed resistors and con-
necting the gage or gages as a Wheatstone
bridge. The value of those fixed resistors
is determined by measuring the bridge’s
behavior at two or more temperalures.
That information is then fed to a compul-
erized circuil model to calculate the fixed
bridge-resistor values. The resulting cir-
cuit generally looks somewhat like the
one shown in Fig. 3. Those measurements
and calculations are beyond the ca-
pabilitiecs of most experimenters and
many production facilities; however. man-
ufacturers of the devices {especially inte-
graled devices such as those in Fig. 2) can
supply the calculated values for cach indi-
vidual device.

Pressure sensors

Integrated-circuit pressure sensors are
made by etching a thin membrane in sil-

FIG. Z—A STRAIN GAGE BRIDGE (a) can be
defused into a silicon diaphragm to measure
pressure (b) or into abeam to measure lorce(c).
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icon. A strain-gage bridge is diffused into
the membrane and protecied by a grown
layer of silicon oxide as shown in Fig. 4.
The cavity behind the diaphragm is cov-
ered by a Pyrex or silicon backing-plate.
Barometers or absolute pressure sensors
are crealed by evacualing and sealing the
cavity, while gage-pressure or differen-
tiai-pressure devices include an opening
through the back plate.

Integrated pressure sensors are most
often mounted in transistor-type hous-
ings. Absolule pressure sensors have a
single hole or connection tube; gage- or
differential-pressure devices include a
second opening. Manufacturers offer as-
semblies designed for more rugged ap-
plications, including industrial assem-
blies in which the IC is protected from
corrosive fluids by stainless-steel di-
aphragms.

FIG. 3—FIXED R

TORS can be added to &
silicon strain-gage bridg® 1o adjust its sen-
sitlvity and minimize its drift with temperature.

Let’s look at some typical transducer
specifications. Pressure ranges run from 5
to 5,000 psi, with full-scale sensitivities
between 50 and 300 mV. Scnsitivity toler-
ances may be =25 or 50% of nominal,
with zero-offsei 1olerances adding an-
other several percent. Itis up tothe user 1o
calibrate his rcadout circuitry 10 march
cach panicular sensor. With some devices
It is also necessary 10 add emperalure-
compensaling resislors using values com-
puted by the manufacturer as mentioned
carlier. Some manufaciurers do supply
calibrated assemblies including clec-
tronics; those, however. are not mono-
lithic ICs.

Acceleration

To simplify things somewhal, accelera-
tion may be measured by altaching a mass
to a spring or other elaslic device. When
the opposite end of the spring is acceler-
ated, the spring streiches or is com-
pressed. The change in length (strain) is
proportional to the rate of acceleration.

The basic concept, as applied 10 an in-
tegrated semiconductor-aceclerometer, is
shown in Fig. 5. A thin cantilever beam is
eiched into the silicon crysial, using an
anisotropic etchant. which dissolves the
silicon well in centain direction but poorly
inothers, to eteh a cavity under the beam.
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A mass is attached to the unsupperted end
of the cantilever, either by etching so as to
leave a mass of silicon or by adding a
heavy electroplated layer of gold. The de-
vice is sealed with a protective glass top
cover. Typical dimensions of an experi-
mental device reported by Stanford Uni-
versity are 2- X 3- X 0.6-mm. The
cantilever itself is 15pm thick.

When the device is accelerated perpen-
dicularly to the cantilever, the beam flex-
es, its displacement being propontional to
the acceleration. Displacement may be
measured by diffusing a strain gage into
the cantilever or by depositing a
piczoelectric material on it.

Note that the device discussed here is
experitnental; as far as the author is aware,
no commercial IC accelerometer devices
are available at this time,

Hall-effect sensors

A Hall-effect device (the Hall effect
was first demonstraied by E. E Hall in
1879) measures magnetic-field strength by
deflecting moving electrical charges in a
semiconductor. The amount of deflection
of that moving charge is proporional 10
the field’s strength.

The concept behind the Hall-cffect de-
vice is shown in Fig. 6. Electrons flowing
in an n-type semiconductor are deflected
by the magnetic field at right angles to the
direction of the current. That causes them
to drift o the right, inducing an electric
field between the sides of the semiconduc-
tor as shown. The eleciric field's force
opposes the magnetic deflection, produc-
ing a balanced condition. As a result, the
induced voltage is propariional to both the
current and the strength of the magnetic
field. A similar effect occurs in p-type
semiconductors: however. the induced
electric field's polarity is opposite that
shown in Fig. 6.

Several companies, including Sprague
and Texas [nstruments, offer commercial
devices based on the Hall effect. usually
iniegrating analog or digital signal-con-
ditioning circuitry with the sensor.

Digital-output devices are used in con-
junction with permanent magnets as prox-
imity switches and mechanicat limit-
sensors, and may replace mechanical mi-
croswitches in many applications. They
are useful in keyboards {the magnet s in
the switch cap) and other control devices,
having no contacts 10 wear or bounce.
Other applications are as diverse as pin-
ball detectors and ignition switches.

Analog-output Hall-cffect devices are
used to measure magnetic flux or to sense
movement of a permanent magnet. The
latter. of course, allows movement to be
translated into an electrical signal. A Hall
device also can serve as the secondary of a
DC transformer to allow the isolated mea-
surcment of DC currents. Let's explain
further: A winding on a transformer core
produces 2 field proportional to its cur

FIti. 4—AN INTEGRATED PRESSURE

silicen.

FIG. 5—A COMPLETE ACCELEROMETER can
be eiched from a single, monolithic ¢rystal of
silican. A sirain gsge ditfused inlo the cantiiever
beam detecta the flexing of Lhe beam as the
device is accelaraled or vibrated.

rent: the Hall effcct sensor is used to mea-
sure the field directly, and the DC current
indirectly. In the case of large currents
(say, 30 amps or more) the primary ¢an be
asingle wire inserted through 1he center of
the core,

Image detectors

TY and image detectors are large-scale
photodiode arrays. integrated with
switching and shift register circuitry that
scans the diodes and produces a serial
output. Array sizes run from single-li
devices of 64 to 4,096 diodes, to matrix
arrays of up to 256 X 256 (65,536 di-
odes). Applications include optical
character-recognition, single-line arrays
used in the wands that scan prices and
inventory codes at checkout registers,
robotics. and other industrial applica-
iions, and TV. Arrays are available that
detect infrared, X-rays, and visible light.

Photodiode arrays are usually housed
in IC packages with ground and polished
glass windows. Two single-line arrays,
and their associated circuitry, arc shown
in Fig. 7. In Fig. 7-a, the diode charges
are fransferred to a charge-coupled device
{CCD) analog shift-register (a bucket-bri-
gade device) and then clocked sequen-
tially to the output. The circuit of Fig. 7-b
clocks a pulse through a digital shift-regi-
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NSOR iy created in sllicon by etching a thin membrane, then
ditfusing four sirain gages In N. The sensor is completed by sealing It with a backing of Pyvex or

FiG. —iMN CT SENSOHS, the pres-
ence of & magnetic field defiecis moving eiec-
trical charges. inducing an electrical fiald mmd
hance a vallage.

ster to connect one diode at a time to the
output line, Matrix arrays. of course, use
rwo-dimensional switching arrays.

The sensing elements are diffused-
junction pn diodes, which convent light to
an electric charge. The charge builds up
(integrates) as long as the diode sees any
light: the total charge is dumped when
each diode is connected to the CCD or
output line. The longer the time between
frames thc more charge builds up. Thus,
there is a tradeoff between speed and sen-
sitivity. Clock frequencies of | 10 5 MHz
are common, and devices with speeds of
10 MHz arc available.

Gas chromatograph

Probably the most complex IC sensing
device to be designed o date is a gas
chromategraph. The gas chromatograph
is a device that is used to separate and
identify the contents of a sampie of a gas-
ecus mixture.

In a gas chromatograph, the sample to
be analyzed is injected at the head of a
long, thin capillary column. It is then
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flushed through the column by an inen
carrier gas. As it travels. Lhe sample con-
stituents are absorbed onto the surface of
the capillary, which is usually coated with
a matenal that aids in that process. Once
thc sample passes, however. the carrier
gas flushes the absorbed materials from
the capillary, carrying them out the end of
the column. Because different subsiances
are absorbed and released by the capillary
tube at different rates. that action sepa-
rates the gas sample into its component
parts. The output of the tube is monitored
to determine the time it takes for each
component of the sample 1o pass through
the tube. That information can be ana-
lyzed and used to identify the contents of
the gas.

Several different techniques are used to
moniter the tube’s output; the method of
monitoring is a matter of choice. and
largely depends on the application. One
common monitoring method detects
changes in thermal conductivity {cooling
rate) as the composition of the gas stream
changes. By measuring the change in
cooling rate at the time each substance
emerges from the capillary, it is possible
to analyze both the types and the amoumts
of the constituenis of the gas.

An experimental integrated chro-
matograph developed at Stanford Univer
sity is shown in Fig. 8. Most notable is the
capillary, a |.5-meter long column etched
in silicon, Two long spiral grooves are
ctched side-by-side and joined at the cen-
ter, creating a capillary that winds inte the
center and then back out again. The cap-
illary is lined with an absorptive material
such as silfcon oil and bonded under a

CCO ANALOG SHIFT REGISTER

DIGITAL SHIFT REGISTER
-_—

FIG. 7—THE OUTPUTS of an Integrated pho-
todiode array can be clocked intg an analog
CCO shifi-regisier and shifted oul {(8). or scan-
ned ssquentlally using analog swiiches Snd 8
digital shitt regisier(b).

DRIFICE FRAOM SAMPLE.
INJECTION VALVE

SAMPLE-GAS
EXHAUST

CARAIER-GAS
INPUT

SAMPLE-GAS , SYSTEM
INPUT EXHAUST

MOUNTING
HOLE FOR
DETECTOR

ETCHED
GAS
CHANMEL

[5-METER-LONG
CAPILLARY
COLUMN

DETECTOR
CHrP

FIG. 8—AN EXPERIMENTAL GAS CHROMATOGRAPH IC Integrates 8 1.5-meter iong capillary columa,
input and exhauat ports. valve seats, and 8 thermal gas detector on a single Scenlimeter dlameter

silicon water

plate of glass. The entire device is builton
a single silicon wafer that is 5 centimeters
in diameter.

The device is not completely mono-
lithic. The necessary valwe seats, inlets,
and outlets are etched in the silicon, but
the valves themselves are implemented
using miniature solenoids, plungers, and
diaphragms. The thermal detector is a
small thin-film resistor supported on a
thermally-isotated Pyrex glass mem-
brane.

Although the Stanford device is not
commercially available, Microsensor
Technology Inc. (Fremont. CA) has de-
veloped a similar silicon mechanism.
Their device does not incorporate the cap-
illary column, but it contains most of the
Stanford chromatograph's other features.
It is not available as a component, but is
built into a gas analyzer sold by Microsen-
sor Technology.

Future possibilities

Integrated transducers are in their in-
fancy. Potential advantages include size,
reliability. and mechanical ruggedness,
but perhaps most important Is cost. The
cost of measurement electronics has been
dropping steadily due to advances in mi-
croelecironics and microprocessors, but
transducer costs have not kept pace. Re-
searchers are working to develop inte-
grated sensors capable of high-velume
automated production. Leading research
institutions include Stanford University,
Case Weslern Reserve, the University of
Pennsylvania’s Moore School of Engi-
necring. Delft University of Technology
in the Nethcrlands, and several Japanese
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research laboratories.

IC temperature-sensors presently have
much looser accuracy specifications than
resistance thermometers, precision ther-
mislors, or thermocouples. {Selected pre-
cision devices are available. but they are
very expensive.) It is reasonable to expect
better precision at lower prices in the fu-
ture.

Experimental pressure and accelera-
tion transducers have been built using
variable capacitance to detect motion,
The basic diaphragm and cantilever beam
designs of those devices are like those
described earlier. but the strain gages arc
eliminated and replaced with metallized
surfaces that form the plates of variable
capacitors.

Becausc both the plaies and their move-
ments are very small, the capacitance
changes generated within such a trans-
ducer are small compared to the shunt
capacitances of even the shertest extemal
connections. Successful commercial ca-
pacitance-type sensors will require mea-
surement circuitry to be integrated on the
same chip, something no manufacturer
has vet introduced.

It should be expected that, as reliable
sensors are developed. active €ircuitry
will be integrated with them. That not
only will provide signal conditioning and
amplification, but also will allow sensor
shortcomings such as nonlinearity and
calibration erors to be compensated for
by buming the appropriate data into an
on-board PROM, making user calibration
a thing of the past. Once it becomes prac-
tical to integrate sensors with their pro-
cessing ¢ircuitey, the possibilities will be
endless. R-E
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Teletext Decc

Build this World System Teletext
decoder and tune in to a whole
new world of information.

J. DANIEL GIFFORD
LAST MONTH, WE DE-

Pa rt scribed whal teletext is

and how it's broadcasl and received. We
also described most of the decoder circuit
thal we're building. But before we get to
construction details, we still have a couple
of circuit scctions to look at: the RGB-to-
NTSC encoder and the video switch.

The RGB-l10-composite-video decoder
is shown in Fg. 10. Although the R. G, B,
Y. and blanking outputs of the SAA5050
TROM (of the Mullard teietext module)
could be connected directly to an RGB
monitor for display, that’s not particularty
practical because it makes TV/ieletex!
switching impossible. Therefore, the out-
puts of the moduie are routed 1o 1C4, a
Motorola MC1377 RGB-NTSC eacoder
IC. That IC combines the module’s out-
puts into a standard NTSC composite-
color video signal. The RGB-NTSC en-
coader is the most complex portion of the
circuitry outside the module, but I1C4
makes it a good deal simpler than it might
otherwise be.

To allow remote switching between
TV, teletext, and text-over-TV (mix)
maodes, the original video signal from the
video buffer is sent to a video switch
along with the output from the MCI1377.
That video switch is built around IC5, a
4066 quad analog switch. as shown in
Fig. 11. The switch is controlled by the Y

and blanking oulputs from the TROM,
and by the module’s PICTURE ON (PON)
signal, which is high when the TV piclure
is 10 be displayed and low when teletext
only is to be displayed. Two of the gates in
IC3, a T4HCOO quad NaND gate IC. are
used 1o invert the blanking and PON
signals; only Lhe inverted blanking signal
{BL) is used, but both poN and POR are
used to oblain alternate switching.

The third NAND gate in IC3 is used as
the active element in the MCI377's os-
cillator, and the fourth is not used.

The output of the video switch is sent 1o
the video output buffer, the output of
which is available at thc vibEO OUT jack.
J3. That signal, along with the ocutput of
the audio buffer, is used to drive the Aslec
UM]285-8 video RF modulator. Switch
$2 is used 10 set the madulator’s output on
Channel 3 or 4.

The power and channel-select switches
are the only controls on the decoder itself.
All other functions are controlled by the
remote handset. That makes this ieletext
decoder casy to build.

Bullding the decoder

Building the decoder is reasonabty casy
because the decoder ilself is a pre-
assembled module. The Mullard
VMG780-2 teletext decoder module, as
discussed last month, performs almost all
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PARTS AND
ORDERING INFORMATION

A complete paria list appeared in Part 1
of this article (ApH, 1986).

A kit of paris (No. K-63t5). Including PC
board, case, and all parts—excepl
those tor [he wireless remote conlrol
circull, (a wired remote control unil is
subslituled)—is available tor $199.00
plus $10.00 shipping Irom Dick Smilh
Electronics, inc., PO. Box B2, Red-
wood City, CA 94063; 800-332-5373 (or-
ders) 415-368-8844 (inquiries). The
following paris are also available sepa-
rately: Case (No. H-2507), $12.95;
Translormer T1 (No. M2155), §5.95; PC
board (H-7001) $29.95; IC1 {No. Z-6900),
$12.95; IC4 (No. Z-2500), $1.90; XTAL1
{K-603%), $1.19; L1 (No. L-0521), $1.50;
L2 (No. L-0520), $4.95.

A complele kit of parts for the Infrared
remote conlrol {(No. K-3425) is avallable
for $34.95 plus $2.75 shipping.

Callfornia residents must add 6.5%

saies tax, Orders oulside U.S. must in-
ciude L.S. funds and add 15% of mer-

chandise lotal for shipping.

of the work of decoding teletexi signals.
As we've secn, it requires only the addi-
tion of a power supply. a remote-control
circuit, video and audio input buffers, an
RGB-composile-video enceder, and 2
video switch and output buffer to form a
compiete set-top decoder. We will build
that outlying circuitry on a main board,
and connect it to the module using four
ribbon cables. We should note here that
there is a third board required by the de-
coder: the remote-control receiver pre-
amp. Of course, we cannot forget the
handheld remote control either. However,
we will not present construction details
for the handheld unit that was shown sche-
matically last month in Fig. 8.
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FIG. 10—THE AGB-TO-NTSC composite-video entoder |8 the mosl complex circul outside the Mullard
moduie. IC4 combines the separaie R, G, B, and ¥ signals Into a standard composite signal. The Aiter
Hours Sync (AMS) oulput from the module sllowa Ihe decoder (0 operaie even i the television statlon
goss off the air.

The first step in building the decoder is
to make or buy printed-circuit boards.
The foil patterns for the main board and
the remole-control receiver preamp board
are shown in "PC Service.” A pans-
placement diagram for both boards is
shown in Fig. 12.

Once you have the boards, you should
start by mounting the 22 jumpers on the
main board. Use 22-gauge bus wire and
keep the jumpers tight and flat against (he
board. Next, mount all of the resistors.
and then all of the capacitors, using care
10 orient the polarized electrolytic and
tantalum rypes correctly.

Mount the four IN400I diodes D1-D4,
the IN4735 zener diode DS, and the elev-
en transistors, again making ccriain that
the devices are onented properly. Install
the 5 IC sockets (but not the IC’s). Finally.
solder in the 400-nanosecond delay line
L2, the chromacoil L1, and the 3.58 MIz
crystal.

{nstall the RF modulater on the board.
It should be a tight fit; if necessary, twist
the lugs 10 hold it in place. Solder all four
lugs to the ground planc. Solder the three
inpul Icads closest to the edge of the PC

board (viDEO 1N, +V, and AUDIO IN) in
place, leaving the founth lead (Channel
Select) free for the moment.

Bolt the power supply transformer T1 to
the PC board, with the primary lugs to-
ward the edge of the board and 4 ground
lug under the rearmost nut. The three
shon angled PC traces behind the trans-
former, with their six pads, are 1o simplify
AC power connections. The three pads
along the edge of the board are for the
incoming power cord; the other three are
for the connections to the transformer and
the power switch on the front panel.

Solder a shon length of 18-gauge wire
from the center of these three pads to the
solder lug under the transformer’s mount-
ing bolt. Solder another picce from the
innermost pad to the closest transformer
primary lug. Solder a 6 piece of 18-
gauge wire to the other primary lug, and a
10" picce to the last PC pad. These two
wires will go to the power switch S1.

The three PC pads behind the four
IN400] rectificr diodes are for the second-
ary AC hookup. Connect the innermost of
these pads to the 15 volt tap of the trans-
former, the center pad to the 7.5 volt tap,
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and the last to the 0 volt tap. Solder two 6™
picces of 22 gauge wire to the 0 and 7.5
volt taps: Those wires will goto SI's inter-
nal lamp.

Now it's time (o prepare the remote-
control preamp board. There are a couple
of tricky things about assembling the
board. First, you'll have to be sure that the
LED and the photodiode will be visible
from the front of the decoder. So don’t
install them until you’re sure about how
you'll mount the board inside the decoder
case. Second, the preamp board needs to
be shiclded. So after you install the com-
ponents and the wires that will connec
the preamp board to the main board, in
stall four PC terminal posts at the comers
of the circuitry. Bend a piece of tin into a
U shape and solder it to the posts so that it
covers the components on the board. Then
mount a flat tin piece to the bottom of the
board.

Follow the parts placement diagram
(Fig. 12) and wire the CHANNEL SELECT
switch, 52, the power cord, the power
switch and the input and output jacks. Be
sure 0 use coaxial cable for the jacks.

Finally, prepare the four nibbon cables
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{ ¥ITCH I8 used 1o select. Tor display, sither & reguiar TV signal (TVVID) or the
decoded lalelaxt display (TTVID), or & combination of the two for Mix mode. Note Ihat both RF and

composite video oulputs sre available.

to connect the module to the board by
cutting three pieces of 10-conducior rib-
bon cable ard separating them 10 form one
cable each with 4, 6, 9, and 10 conduc-
tors. Separate the conductors at one end
of each about 1™ and strip each conductor
I/4 inch.

Solder the two regulators 1C6 and IC7
in place, leaving as much of their leads as
possible above the board--only about 1716
inch should protrude from the bottom,
just enough for a secure solder joint. At-
tach heaisinks and bend the regulators
into position, parallel to the PC board.

Put the four 1/2 inch machine screws
used to mount the Mullard module in
place and secure them with a drop of su-
perglue. Make certain that they remain
straight while the glue sets,

The PC board is now complete. Afler
checking all of the solder work for bridges
and incomplete joints, the PC board may
be installed in the case bottom, along with
the rear panel. Secure the AC power cord
with a strain relief.

Testing and final assembly

Plug the decoder in and tum it on: the
lamp in S] should light up. Check the
power supply vollages at the regulators’
outputs: they should be within 5% of 5§
and 12 vohs. Check the voltage at the
power lead of the RF modulator (the only
lead without a plastic insulater): it should

] A
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the supply voltages at the IC pins {note
that the SAAS010/5012 will not have a 12
volt supply until the Mullard module is
connected.) If you have a frequency coun-
ter, check the operation of the MC1377's
oscillator at pin 18 or at pin 8 of 1C3. If ali
supply voltages are comect and none of
the [C’s heats up, the Mullard module can
now be installed.

WARNING: The decoder module is
very expensive and it is subject to static-
discharge damage. Leave it in ils protec-
tive sleeve undl it is ready for installation,
and handle it only while wearing an anti-
static wrist strap. Thoroughly discharge
all capacitors on the PC board before con-
necting the ribbon cables.

The Mullard module is mounted to the
main board using three bolts and three Y-
inch spacers. (The mounting holes are not
shown on the pans-placement diagram
because we chose to show the parts-place-
ment diagram for the remote-control re-
ceiver preamp where the module is
usually mounted.) Put the module in place
on the four bolts and secure it with wash-
ers and nuts, Then attach the four cables,
Be sure that the wires from PLI through
PL4 are connected correctly—the wire
from pin | as marked on the parts-place-
ment diagram should go to pin | as
marked on the module, and so on.

Power up the decoder again. If any of
the module’s IC"s gets more than slightly
warm (particularly the two 2114L.2’s) shut

TELETEXT TUNING GUIDE

Service Station City

Elactra WHKRC, Channe! 12 Cincannati, OH

Infotext WHA. Channel 21 Madison, Wi
WHLA. Channel 31 La Crossa, Wi
WHRM, Channel 20 Wausau, Wi
WHWC, Channel 28 Menomonie, Wl
WLEF, Channel 36 Park Falls, Wi
WMVS. Channel 10 Milwaukee, Wi
WMVT, Channel 36 Milwaukee, Wi
WPNKE, Channel 38 Green Bay, Wi

Keylax WFLD, Channe! 32 Chicago, IL

Metrotext KTTV, Channai 11 Los Angeles, CA

The following sarvices are available on the Galaxy 1 and Satcom 3 satellites, as
well 85 on any cable-TV system carrying WTYBS, SPN, or the Discovery Channel:

Service
Electra

Cabletext
Infotext

be within 0.3 volts of 6 volts. Tum the
decoder off and discharge the power sup-
ply capacitoss by shorting the regulators’
inputs to ground.

Install the remaining IC’s in their sock-
ets, making certain that they are oriented
correctly and that their pins seat properly.
Be careful when handling the 1Cs: All but
the MC1377 arc MOS devices and are
subject 1o static-discharge damage.

Power up the decoder again and check

ChannelTrensponder
WTBS/Galaxy { TR18 (page 100}
SPN/Satcom 3 TRO
WTBS/Galaxy ¢ TR18 (page 261)
SPN/Satcom 3 TRE

TDC Galaxy 1 TR22 (page $00)

the power off at once, disconnect the
module, and trace the problem on the PC
board. If everything checks out (it is nor-
mal for the two regulator 1Cs 1o get quilc
warm), you're finished building the tele.
text decoder.

Aligning the decoder

The decoder can be adjusted, for the
most part, withoul a teletext signal, In
fact, the preliminary adjustments are easi-
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FIG. 12—PARTS PLACEMENT DIAGRAMS for the main board and 1he remaote-control recelver preamp
board. Nole that the preamp board is shown In the ares where 1he Mullard module |s to be mounied.
The preamp board is mounted al the front of the case so [t can “see” the signals irom the handheld

remote control and 30 that you can see LED3,

er with a non-teletext TV broadcast.

Connect the decoder’s aupio ¥ and
VIDEQ N inputs 10 the outputs of the tuner,
satellitc receiver, or VCR, and connect
the RF output to the TV's antenna input.
(Even if you will normally be using the
decoder’s composite outputs, connect it
via the RF output for adjustment pur-
poses,) Plug in the remote controller and
turn the decoder on.

Set the TV to Channel 3 or 4, and set
the CHANNEL SELECT switch on the de-
coder accordingly. Set the tuner to a
strong station, preferably one without a
teletext signal.

Using a Yie-inch screwdriver, adjust the
wning slug in the hole closest to the mod-
ulator’s input leads until the best picture is
obtained. Then adjust the modulator bias
control R51 (near the modulator) unul the
image is at its best. Some cross adjust-

ment of those [wo controls may be neces-
sary 1o obtain the best picture, Adjust the
other tuning slug of the modulator until
the best sound is obtained. Slight adjust-
ments of the TV’s fine tuning, color, and
contrast settings may be needed, but pic-
ture and sound should now be perfect.

Press the TT button on the handsel.
After a brief delay, a blank screen should
appear, with “PL00" in the upper left cor-
ner should. The TV's horizontal hold con-
ol may have to be adjusted slightly.

If the characters are sharply defined, no
further adjustments of the picture arc nec-
essary. If the figures are not sharp, press
MiX to get text-over-TV mode and repeat
the previous adjustments until both the
text and TV image are sharp.

Return to the teletext {11) mode again,
and set the tuner te a teletext -broadcasting
station. The "PI00™ should almost in-

WWWW americanradiohistorv. comm

CONNECTIONS TO
AEMOTE CONMTAOL ACYA

stantly be joined on the top line by a 6
digit clock, the day and date, and other
characters. If the top line data does not
appear or is scrambled, use 2 small screw-
driver to carefully adjust the tall silver coil
on the Mullard module. When the line
appears comectly, stop adjusting.

When the top line appears, it should be
followed almost immediately by the title
page of the teletext service. [ you're
lucky, the pape will appear without any
crrors, More likely, there will be
scrambled lines or random characters
scattered through the page. Wait for a
minute or so to sec if the garbage clears
away by itself. If not, adjust the module
coil again, a fraction of a wrn at a time,
until the image clears, Wait for 10-15 sec-
onds between adjustments to give the title
page time to come around in the data loop,

continued on page 102
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All About FREQUENCY COUNTERS

=

DECLE

Last time we learned how the basic
frequency counter works. Now lets look at some

sophisticated uses of that versatile instrument.

Pa rt 2 USING A FREQUENCY

counter (0 measure
frequency is simple, but how about using
one to measure phase or risetimc? This

month we’ll start oul by seeing how those
measurements may be made.

Measuring phase

A frequency countér can be used to
measure the phase difference belween two
equal-frequency signals. Actually, wc
just make a special measurement of
period (lime), and then calculate phase
from that time.

Note, in Fig. 15, the vatlues Tand Td: T
is simply the period of either signal, and
T is the uime difference berween suc-
cessive positive-going zero crossings of
each signal. You may measure the period
of T in the conventional manncr. To mea-
sure T, set the frequency counter up to
operate in the STOP/START time-interval
mode. The stop and start trigpers should
be AC-coupled and set for a lcvel of 0-
volts DC. The input signals should have
the greatest possibie amplitude.

When you have values of T and Td, you
can calculate the phase difference () be-
tween the two signais from this cquation:

& (degrees) = (T&/T) x 360

PERIOD OF REFERENCE

/REFERENCE PHASE
a—UNKNOWN PHASE

\\CDU NTER STOPS COUNTING

COUNTER STARTS COUNTING

FiG. 15— THE PHASE DIFFERENCE besiween
w0 equal-irequency signals may be measured
with a frequency counter thal has sdjusiabie
start- and siop-irigger levels.

Measuring risetime

As shown in Fig. 16. you can use a
frequency counter (in the period mode
again) to measure the risetime (Tg) of a
squarewave or other digital signal. Just set
the sTarr and sTOP trigger-level controls
1o respond at 10% and 90%, respectively,
of the maximum veltage (V,,) of your
signal. For example, standard TTL gates
have a (nominal) high output voltage of
2.4 volts, Measure the risetime by setling
the sTART conirol to trigger at 0.24 volis
and the stor control lo trigger at 2.16
volis,

WwWww americanradiohistorv comm
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Now lets look ai some sophisticated
frequency counters and accessories.

The reciprocal counter

The reciprocal frequency counter dif
fers from the ordinary frequency counter
in that il uses separate registérs 1o ac-
curaulate time- and event-counts. The
conlents of those regisiers are then pro-
cessed 1o provide outputs thal represent
¢ither peried or frequency, A simplified
block diagram of a reciprocal frequency
counter. Hewlet-Packard's modcl
HP5345A, is shown in Fig [7. It works

START

STOP —= -
FIG. 16—RISETIME MAY ALSO BE measured
wilh a frequency counter thal has adjustable
start- and stop-trigger levels.

9861 AVIN
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tNPLT 1
O—— |KPUT CHANNEL A [ TIME COUNTER [—™
Sm;:gmﬁ ARITHMETIC
{NPUT 2 MAIN GATE CiRcutTs
O———8 INPUT CHANNEL B p— EVENT COUNTER —
r
10 MH
I:R‘I"ST;L i 500 MH COUNTER
0SCILLATOR CLOCK DISPLAY

F1G. 177—THE RECIPROCAL FREQUENCY COUNTER provides scparate inpul channels for measuring

lime and gvents.

like this; As long as the main gate is open,
the event counter accumulates pulses from
the external source whiie the time counter
accumulates pulses from the internal
clock.

Some reciprocal counters allow ¢ount-
ing 1o be cxiernally armed. as shown in
Fig. 18. External arming could be useful,
for cxample, in measuring the frequency
of a pulsed-RF signal, as shown in Fig.
19. By sering the measurement=lime con-
trol 1o the width of the RF burst, an accu-
rate frequency measurement of the burst
could be made.

In a reciprocal counter, time-interval
measurcments are made by counting the
number of pulses between independent
START and STOP inputs, as shown in Fig.
20. The resolution is determined by the
frequency of the timebase oscillator. For
example, 1 10-Mlz clock could provide a
17107, or 100-nanosecond, resolution.

Some reciprocal counters use direct
gating, as shown in Fig. 21-a, but direct
galing can cause in unacceptable bias by
shertening the clock pulses. as shown in
Fig. 21-5. Note that part of the ¢lock pulse
is shortened when the gaic is opened, and
that part of the clock is also shoriened
when the gate is closed.

The solution is to wse synchronous gat-
ing. as shown in [ig. 22-a. As shown in
Fig. 22-b_ that gating scheme allows the
cormrecl number of pulses (o pass through
the main gate and be counted. With the
dircet gating circuit above. three pulses
would be counted, but here 1wo pulses
would be counted.

Trigger problems

In typical frequency counters the input
circuilry is optimized for frequency
counting by detecting zero crossings.
That makes it difficult to mcasure
risetimes, propagation delays, and low-
periodic-rate pulses because of the limited
trigger-level range used (typically one volt
or less). At best the LEVEL control varies
the ¢center of the hysteresis band. and at
worst it is offset by several teos of milii-
volts. Figure 23 illustraies how the time
interval actually measured can be dis-
torted by improper triggering.

Semctimes you can compensate for the

COUNTING
REBISTER

_ﬂ-n-ﬂ_ ..rl.l-l.l-l_ MAN

,—.: GATE
a1

ARMING
-r—

FROM INPUT
AMP-TRIGGER

COUNTED
CLOCK
INPUT

— =

L

GATE

< B E

O
EXTERNAL
ARMING
PULSE

ARMING
FLIP.FLOP

FHG. 18—INPUT-ARMING CIRCUITRY IS USED IN
a reciprocal counter for speciali2ed measure-
ments. as shown In Fig. 19.

INPUT ﬁm m
SIGNAL

INITIATES DIRECY MEASUREMENT
OF INPUT PULSED RF SIGNAL

EXTERANALLY
APPLIED
ARMING

TRIGGER  winTh DETEAMINED BY

MEASUREMENT TIME CONTROLS
:r - |.J

FIG. 1IS—MEASURE PULSED RF ACCURATELY
by using start and stop pulses 1o limK counting
to the widih of the bursl,

Stany
A
STOP
ouUTRLT

GATE OPENS GATE CLOSES
START N :
STOp —= 'l

G,ﬂsn

m“mumuummuummuum,.
ACCUMULAYEG: ||1||||1||||||||||

CLOCK PU I.SES :
ACCUMULATED
COUNT

FI%S. 20 “INDEPENDENT STARTAND STOP
pulses sliow & raclprocal frequency Counter 1o
measurs lime Inlerval accurately.
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ambiguity in the Irigger point by using
“hystcresis compensation.” in which a
DC voliage equal to % the hysteresis band
is added 1o (in the case of a positive-going
signal) or subtracted from (in the case of a
negative-going signal) the selected trigger
level or reference voliage.

Rather than hysteresis compensation,
the ifnte-intervad probe solves the prob-
lem of trigger-level ambiguity by using an
automaltic calibration schéme. The user
grounds the probe o be calibrated and
then presses a front panel switch. That
causes the reference vollage Vi to de-
crease in 4 stair-step fashion in one-mVv
steps until the deviee triggers. For nega-
live slope calibration, that voltage in-
creases.

The system then uses thar value of Vi
to adjust iiself so that the actual rigger
voltage corresponds o the trigger level
selected by the user. Recalibration. when
slopes or probes change. assures constant
triggering accuracy. Any trigger voltage
from —9.99 volts 10 +9.99 wolis may
also be selected, in ten-mV steps. by sel-
ting front-panel thumbwheei switches.

The time-interval probe has other ad-
vantages including high input impedance
{one megohm) and low input capacitance
(10 pF). Ordinary high-impedance probes
have about 40 pF of capacitance, and. at
high frequencies. delays through the
prebe. cable, and circuitry can cause an
maccurate determinatien of rime intcrval.

For example. Hewleu-Packard's
HP5363B uses two DAC’s (Digual-
to-Analog Converters) for setting trigger
level. and for self calibration. The main
DAC. conirolled by a thumbwheel
switch. supplics the +9.99 o —9.99v
trigger level voltages. The offset DAC.
used 10 compensate for residual offset
voltages in the two probes, is initially of -
sel from the main DAC by + 75mV, and it
may vary from + 75 mV 1o — 75 mV in
one-millivolt sieps.

When calibrating for a positive slope.
the LEVEL. CALIBRATE switch clears both
DAC's. then imternal calibration circuits
sweep the offset DAC's voliage output
from + 75 mV downuward in one-millivol
steps until the inpul channel just switches.
That voltage is stored digitally and then it
is added to the thumbwheel-comrolled
DAC to give the true trigger voltage used
for subsequent measurements. When cal-
ibrating for a negative slope, the process
is similar except that the offset DAC starts
from — 75 mV and scans upward.

Visual trigger indication

A scope marker gives us a visual in-
dication of the actual voltage at which a
frequency counter triggers. We will ex-
amine three types of markers: dot. gate.
and squarewave markers.

The dot marker is a 100-ns pulse initi-
ated by an input channel’s triggering. For
example, the dots on the waveform shown
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CONTROL
FLIP-FLODP
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SIGNAL
b

FIG. 29—DMRECT GATING () can cause count-
Ing errors (b)

GATE
ARMING CONTROL cnsl.ilg"'rile
FLIP-FLOP FLIP-FLOP
START-=4¢ D o
GATE
STOP —»{ A r CLK I"
CLOCK .
F
START . sToe
ARMING v
FLIP-FLDP
CLOCK
GATE i |
CONTROL :
COUNTED S LY I i
SIGNAL

[
FIG. 22—-SYNCHRONOUS GATING (&) sHmi-
nates counting errors (&) sutfered by direci gat-
ing (s=a Fig. 21}

HYSTERESIS BAND
?CTUAEI.R ' AtT:}'H?L . \
RIGG
POINTS ™ ‘o NTERVAL —o!

t

\

SELECTED
TRIGGER
LEVEL, V4

'
i MEASURED |
-l

TIME
INTERVAL

FIG. 23—TIME-INTERVAL MEASUREMENTS
can be distorted by Impropar triggering.

in Fig. 24-a indicate the stop- and siart-
trigger levels. That pulse is used 1o inten-
sity-modulate a scope. so it appears as a
bright dot on the screen of the scope. as
shown in the upper trace of Fig. 24-b.

The gate marker is similar to the dot
marker. but it provides continucus output
between the sTArT and sTOP trigger
pulses, The fuzzy portion of the waveform
in Fig. 24-c indicates that the same input-
voltage range will trigger the gate marker
as triggered the dot marker in Fig. 24-a.
Its appearance on Lhe scope would resem-
ble the lower 1race in Fig. 24-b.

*2
T

PEAK VOLTS

STOP NEGATIVE SLOPE
0.5 voLTS

-2V

START POSITIVE SLOPE
TRIGGERS AT +0.7 VOLTS

YEATALATL AL A
NN

Tl

 START MARKER TRIGGERS
ON POSITIVE SLOPE

A
v £ _ STOP MARKER TRIGGERS
\, | ON NEGATIVE SLOPE
|
fh
o [ N/ — COMBINED MARKERS
i
ov “| — GATE MARKER FOR ABOYE COKDITIONS
{ L ay
0.5ms
b

FIG. 24—DOT- AND GATE.MARKERS provide visual Indication of trigger level. At g are shown Ihe
irigger |avels ihat produce Ihe dot-marker outputs shown In the upper four traces 8l b. At ¢ |a shown

the irigger range that is displayed In the gate-marker lrace 8l the bottom of b,

INPUT
e e G W ] S MAIN
- ‘1| GATE
1 i SCHMITT COUNTING
l MIXER & { LTRIGGER |20 REGISTER
1 t oc : I
] mhﬂ AMP
TCH
: FILTER AGE | [wamGate A
FLOP
i HARMONIC
I GENERATOR :> PROCESSOR
|
i
N — M—
| | TIMEBASE
: DIVIDERS

FIG. 25—THE HETERODYNE DOWN-CONVERTER is one way of measuring \he trequency of micro-

wave signals as high as 20 GHz.

The squarewave marker usually ap-
pears as an inverted replica of the Schmiu-
trigger outpul of the frequency counter. It
may be viewed on a multi-lrace scope
along with the input signat to vcrify that
the input circuitry is triggering properly.

Microwave frequency eounters

To understand how microwave frequen-
Cy counters work. recall that a frequency
counter has a gate that regulates the flow
of counting pulses. The switching speed
of common gates is limited to signals far
short of the microwave region (for our

WWWwW americanradiohistory comm

purposes. about 3 Ghz). So how can we
measure 10-GHz signals? Basically, there
are four methods of measuring the fre-
quency of a microwave signal: 1) Prescal-
ing. which is effective to about 1.5 GHz:
2) Heterodyne down-conversion, good 1o
20 GHz; 3) Transfer-oscillalor lech-
niques, good to 23 GHz: 4) Harmonic-
heterodyne converters, which seem to
yield reliable results as high as 40 GHz.
Prescaling, as we discussed carlier in
this article, is accomplished by inscriing a
divider ahead of the frequency counter’s
input. To compensate for a division by »,

9861 AV
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the counter can either leave ils gate open
Fy | times as long, or it can multiply the gate
’—v- SAMPLER s A e register's contents by #.

Heterodyne dows-conversion emails
mixing the incoming microwave signal
‘ PHASE IIEFERE%E
DETECTOR OSCILLATOR
® :
mnegg { AMP || QUADRATURE

with the output of a high-stabilily os-
cillator. Doing that yields adifference fre-
quency that is wilhin the usual 500-MHz
frequency-counter handwidth. The basic
B DETECTOR process is illuswrated in Fig. 25. The timc-
T - |
@
| L t
F;- SAMPLER |- - AMP 7 MIXER 1——

INPUT

base oscitlawor is fed not only o the main
gate {lip-flop. as in the basic frequency
counter. but 1o a frequency-multiplier that
generales a “comb line™ of signals spaced
at regular intervals out to the maximum
range of the frequency counier.
One line of the comb is selecied by the
e e A R RS T microwave filter and direcied to the mixer.
| of SCHMITT What emerges from the mixer is a video
TRIGGER _)—- %%%TST‘}E: signal that is equal 1o the dilference be-
\"’ - | tween the two input signals. That signal is
GATE | then amplified and sent to the counter
MAIN GATE DISPLAY circuit. The display shows the sum of the
FLIP.FLOP video and the input frequencies. The sig-
1 nal detector serves to delect the correct
comb-line value.
Bmfgg"% N COUNTER The transfer-oscitlaror rechnique
phase-locks a low-frequency oscillator to
the incoming microwave signal, as shown
FIG. 26—THE TRANSFER OSCILLATOR can meastire microwave signals as nigh as 23 GHz. in Fig. 26. The low-frequency oscillator
can be measured in a conventional man-
T T —— . net. s0 the microwave frequency can be

INPUY} ; L s - determined from the harmonic rela-
@ SAMPLER [——={ vIOEQ ARP | i~ T';"‘t‘;"t';g }—1 tionship between the input signal and the

i T low-frequency oscillator. After lock i

T T T il e

[EERCLA TS NITEL LS

¥
MAIN GATE COUNTING :
FLIP.FLOP REGISTER culated:

)
I
I
I
1 [ [ Fx nFy=Fgy
I
I
|
l
|
1

¥

BAND-PASS
Fs FILTER

achieved. the input frequency can be cal-

1 3 +
TIMEBASE The harmonic-heterodvne converter is

DIVIDERS DISPLAY 2 hybrid of the two techniques jusi dis-
3 cussed. A block diagram is shown in Fig.

svnrumzuil el

|
|
|
|
I
I A 1
A
1
1
I

27. The harmonic-hcterodyne converter
i _{? 41*_ —_y TIMEBASE acquires microwave signals in a manner

b OSCILLATOR similar 1o the transfer oscillator. but it
measures frequency ina manner similar to
the heterodyne converter. Frequency is
determined by the processor's multiply-
ing the synthesizer frequency by s and
Flg_, 27—THE HQRMDJNIC‘HETERODYNE COMYERTER 15 a hybrid of the two circults shown In Flg. 26 adding the result to the video frcqucncy.
and'Fig, 2771f'can measure frequencies as high as 40 GHz The inpul fmqucncy can be calculated as:

PROCESSOA

TABLE 3—MICROWAVE CONVERTERS EAE s KT
Harmonic As you can see. thut is similar to the
Heterodyne helercdyne way the heterodyne converter works. in
Characteristlc converter Transter oscillator converter that the #th harmonic of astable oscillator
Frequency Range 20 GHz 23 GHz 40 GHz is mixed with the input to produce a video
3 == ; difference frequency.
Measurement Speed| 150 ms acquisition | 150 ms acquisition | 350 ms acquisition Most microwave frequency counters
1/R gate N'R gate 1R gate .
can measure frequency-modulaed sig-
Accuracy Timebase limied | Timebase imited | Timebase Imited nals. but the heterodyne converter und
Sensitivity/ 30 dBm'35-50 dB| - 35 dBm:40 0B | —30 dBm35~50 dB harmonic-heterodyne frequency counters
Dynamic Range have a distinct advantage in making that
T measurement. as shown in Table 3. Also
i ] ey 2F xse shown in that table is the fact that the
heterodyne converter has a limiled toler-
FM Toerance %-owHz [ I-tomz [ 10-50 Wz e 10 AM Que 10 18 AGE cireunsy. The
iady b il o transfer oscillator and harmonic-hetero-
AM Tolerance Less than 50% Greater than 90% | Greater than 90% dyne converters do not suffer that limita-
Amplitude 4-30 dB 2-10 dB 2-10 dB tion. and they can measurc a camrier al
Discrimination - 1 dBm with 95% modulation.  R-E

WwWwWw americanradiohistorv comm
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Cne of the most difficult tasks in build-
ing any consiruction project fealured in
Radlo-Electronlcs is making the PC
board using [us! the foil pattem provided
with the article. Well, we're doing some-
thing about it.

We've moved all the foil patterns to this
new section where they're printed by
themseives, full sized, with nothing on the
back side of the page, What that means
for you Is thal the printed page can be
used directty to produce PC boardsl

Note: The patterns provided can be
used directly only for direct positive pho-
toresist methods.

In order to produce a board directly from
the magazine page, remove the page and
carefully inspect B under a strong hght
and‘or on a bght table. Look for breaks in
the traces, bridges between traces. and In
general, all the kinds of things you 100k for
In the final etched board. You can clean up
the published artwork the same way you
clean up you own artwork. Drafting lape

and graphic aids can fix incomplete fraces
and doughnus, and you can use a hobby
knife 1o get rid of bridges and dirt

An optional step, once you're satisfied
that the artwork 1s clean, s to take a Iittle
bit of mineral oil and carefully wipe it
across the back of the artwork. That helps
make the paper translusceni. Don get
any on the {ront side of the paper (the side
with the pattern) because you'll con-
taminate the sensmized surface of the
copper blank. After the oil has "dned” a

4-3/16 INCHES

BUILD CUR LITTLE LEAKAGE CHECKER and find the Ieaky capscitors thal have been
eiuding your capactor tester. The pattern ioe the PC board |s shown here, the story bagins on

page 51,

WwWww americanradiohistorv comm

986l AVYW


www.americanradiohistory.com

HADIO-ELEC [HRONICS

o]
om

PC SERVICE

bit—patling with a paper towel will help
speed up the process—place the patiem
front side down on the sensitized copper
blank. and make the exposure, You'll
probably have 10 use & longQer exposure
time than you are probably used (o.

We can't tell you exactty how kong an
exposure time you will need but, as a start-
ing point. figure that there's a 50 percent

Hnime 22103
Crar-Ax

Increase In exposure time over litho-
graphic film. But you'll have to expenment
10 tind the best method for you And once
you find &, stick with it. Don't forget the
“three C¥ of making PC boards—care,
cleaniness, and consistency.

Finalty, we would like to hear how you
make oul using cur method. Wnte and tell
us of your successes, and failures, and

what lechniques work besl for you. Ad-
dress your letters to:

Radlo-Electronics
Department PCB
500-B Bi-County Blvd.
Farmingdale, NY 11735

116 INCHES

THE REMOTE CONTROL PREAMP BCARD for the teletexi decoder is
shown here [ull size mirror Image.

WWWwW americanradiohistorv comm
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APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts; easy-to-
understand diagrams, illustrations. For magor
apphances (air conditioners. relrigeralors.
washers, dryers, microwaves, @Ic.), elec.
housewares, personal-care appliances.
Basics of solid stale, setling up shop. test
instruments, $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE. PO Box
789, Lombard. IL 60148. 1-{312} 932-9550.
CIRCLE 84 ON FREE INFORMATION CARD

b GREAT WAYH
TO USE THF GBAVI

& Compura lale S
g« EEmEN

Sl — A

NEW PUBLICATION, "5 Greal Ways lo Use
the SSAVI". a complele guide for all uses.
including conversion to a stereo TV decoder
$6.50 ppd. ZENITH SSAVI Descramblers
only $169. Gated pulse $199. Recondmioned
origlnal equipment lor UHF chs
48.50.51.54,60. etc. Quantity discounts. Sur-
plus TV equipment: Cak N-12, Hamln
MLD-1200, ete. Warranty. Catalog $1. AIS
SATELLITE, P.O. Box 1226-A, Oublin, PA,
18917, 215-249-9411.

CIRCLE 269 ON FREE INFORMATION CARD

FREE CATALCOG OF HARD-TO-FIND
TOOLS is packed with more than 2000 quali-
ty tems. Your single source for precision
tools used by electronic technicians. engine-
ers. instrument mechanics. schooils. labora-
tories and Government agencies, Also con-
tains Jensen's line of more than 40 tool kits.
Send for your free copy today! JENSEN
TOOLS INC., 7815 46th St.. Phoenix. AZ
85044. (602) 9668-6231.

CIRCLE 115 ON FREE INFORMATION CARD

MICRO TORCH—'"W/BUILT IN PIEZD
ELECTRIC IGNITOR. Finest auto-lighting.
hand held. refillable. bulane gas micro torch
avallabie. Soft solder. Silver solder. sweat tub-
ing joinis, bend glass, plastic metal tubing
and any other applicalions requinng a prece-
sion micro flame. 1%" diameter. 5% high,
weighs 9 oz. ORDER #GB2001 $49.95 +
$3.00 SHIPPING (NC COD'S) NY RES ADD
TAX. BUYUS, INC., DEPT. RE5886, 10 White
Birch Dr.. Ossining, NY 10562, VISA, Mas-
terCard {914) 762-4799.
CIRCLE 53 ON FREE INFORMATION CARD

i

SAY GOOD-BYE TO BORING ONE-DIMEN-
SIONAL TV SOUND. Say hellg to dynamic
MTS {Multichannel Television Sound) MTS is
the only FCC approved method of broadeast-
ing all the new stereo TV programs into your
home with cinema-ike quality. Recoton V622
$129.95 & 650 S & H. VisaMasterCard 1
{800) 522-2636 Order only, {617) 871-5611 for
information. CAMEQ ENTERPRISES INC..
45 Accord Pk.. Norwell, MA 02061,
CIRCLE 275 ON FREE INFORMATION CARD

THE WIRELESS TELEPHONE TRANSMIT-
TER model WTT-201Is Only the size of a dime,
yet transmits both sides of a telephone con-
versation with crysial clanty. Completely au-
tomatic. Uses power from the telephone line
nsetl Never needs a batiery! Up to ¥ mile
range. Use with any FM radio. Complele kit
only $29.95. Tax included. VISA and Master-
Card accepled. FREE SHIPPING. DECOQ IN-
DUSTRIES. Box 607, Bediord Hills, NY
10507, (914) 241-2827.
CIRCLE 127 ON FREE INFDARMATION CARD

MICROWAVE ANTENNAS §569.95 + ship-
ping. lifetime warranty. We repair all types of
downconveriers. Sateliite Dishes and parts
complete 9* dish with block system. 80° LNA
by arclinder $995.00. Coax cable T.V. parts.
accessorles connectors. T.V. amplifiers.
White for free catalog or call for prices. BLUE
STAR IND., Dept. RES-86, 4712 Ave. N,
Brooklyn, N.Y. 11234 (718)338-8318 Ext.
105.
CIRCLE 274 ON FREE INFORMATION CARD

—4 — i

THE MOSTEXCITING KIT YOU WILL EVER
BUILD The model WAT-50 minialure FM
transmitter uses a 4-stage circut NOT to be
confused with a simple wireless microphone.
Up 10 1 mile range So sansifive, it will pick-up
a whisper 50 feet awayl Use with any FM
radio. Complete kit only $29.95 tax incl. VISA
and MasterCard accepted. FREE SHIP-
PING. DECCQ INDUSTRIES. Box 607, Bed-
tord Hills, NY 10507, (914) 241-2827.
CIRCLE 127 ON FREE INFDRMATION CARD

FORAMB S

SUBSCRIPTION TV MANUAL. This nior-
mation packed book delails the methods
used by subscription TV companies to
scramble and descramble video signals.
Covers the Sinewave, Gated Pulse. SSAY|
system, and the methods used by most cable
companies. includes ¢ircult schemates, the-
ory, and trouble shooting hints. Only $12.95
plus $2.00 first class P&H. ELEPHANT
ELECTRONICS INC., {tormally Random
Access) Box 41770-R, Phoenix, AZ B5080
CIRCLE 120 ON FREE INFORMATION CARD
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SATELLITETY

Scrambling update

IT FINALLY HAPPENED. ALL SIGNALS
transmitted by HBO and sister ser-
vice Cinemax after midnight, lanu-
ary 15th will be scrambled. Gone
forever is the free programming
enjoyed by more than 1.5 million
satellite-dish owners since TVRO
became popular in the late 1970'.
Good riddance.

When satellite dishes began to
sprout up all over America some
seven years ago, you could count
on HBO to provide the best uncut,
un-interrupted display of late-run
movies of all the cable services. So
the ability to receive HBO was jus-
tification enough for the purchase
a TVRO system. The sentence “I
have a dish” was almost always fol-
lowed by “And | get HBO.”

In theory, anyone who wishes to
continue receiving HBO can do so
by adding a descrambler to his or
her present system. The de-
scrambler is shown in Fig. 1; it is
called Videocipher, and it was de-
signed by the Linkabit division of
M/A-Com. During 1985, HBO
provided, free of charge, more
than 10,000 Videocipher de-
scramblers to authorized affiliates.
And for home viewers, several
less-complicated versions of Vid-
eocipher have been introduced.

The devices are available in two
models: the VC2000f and the
VC2000E/8. You can purchase a de-
scrambler for under $400, and, for
an extra charge, sign up for HBO,
Cinemax or both. You can sign up
by calling (800) 845-2748 and giving
the operator your Videocipher se-
rial number and a VISA or Master-
Card number. Or you may contact
a local distributor.

If you sign up for descrambling

* Editor4n-chiel, Coop's Satellite Digast

HG.1

directly from HBQ, it will cost you
$12.95 per month for either HBO
or Cinemax, or $19.95 per month
for both. However, it seems that
you can get the same service from
a local distributor for as little as
$12.95 per month for both ser-
vices.

TVRO dealer “Starter Kit"
available

Bob Coopers C50 Magazine has ar
ranged with a number of TVRO equip-
meant Suppliers to provide a single-
package ol matenal that will help ntro-
duce you to the world of TVRO dealetship.
A short booklet written by Bob Cooper
describes the stari-up piifalls #o be avod-
ed by any would-be TVRO dealer. in addi-
tion, product data and pricing sheets from
promnent suppliers in the lietd are in-
cluded. That package of matenal is free of
charge and s supphed 1o firms or individu-
als In 1he electronics service business as
an introduction to the 1984/85 world of
selling TVRO systems retait

You may obtain your TVRO Dealer
Starter Kit free of charge by wniing on
company leiterhead, of by enciosing a
businass card with your request. Address
your inquines to: TVRO STARTER KiT,
PO Box 100858, Fort Lauderdale. FL
33310 That kn not avallable to individuals
not involved N some form of electronics
sales and service.
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How they work

The VC2000F descrambler ac-
cepts a 70-MHz signal from a TVRO
receiver {(which must have a
straight-through 70-MHz connec-
tion). The descrambler demodu-
lates the 70-MHz signal and then
recovers the descrambling codes
from the baseband video. The dig-
itally-encrypted audio signal is
also recovered from the baseband
video. The descrambler can prop-
erly decode fairly “sloppy” input
signals.

The VCZ000E/B is not so forgiv-
ing. That unit performs the same
decoding, but it uses the base-
band video signal rather than the
70-MHz IF signal. The VC2000E/B
requires a relatively pure base-
band signal. The signal must have
little phase shift and group delay;
other video parameters are equal-
ly tight. The problem is that few
currently-available receivers can
readily supply signals of that sort.

There is no difference in price
between the two unils, even
though the VC2000F is more com-
plex, uses more parts, and costs
more to build than the VC2000£/B.
Unfortunately, the VC2000F was
not made available at the same
time as the VC2000E/B, and the
marketplace is confused about
why only some receivers work
with the descramblers initially
made available.

Probiems

HBO had promised that, when
full-time scrambling began, sup-
pliers would have an adequate
supply of descramblers in the dis-
tribution pipeline. Unfortunately,
they didn't.

In fact, fewer than 1,000 de-
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scramblers (all VC2000E/B’s) were
actually in distributor’s hands on
January 15th. In addition, those de-
scramblers worked with few re-
ceivers. HBO blamed its supplier,
M/A-Com, for the snafu, and M/A-
Com refused to answer desperate
queries from either users or sup-
pliers. All things considered,
scrambling did not get off to a very
good start.

In fact, M/A-Com has provided
no hard information on the de-
scrambler product for over a year.
Meanwhile, HBO was advertising
their scrambling plans for months,
and they advised TVRO owners to
contact their local M/A-Com dis-
tributors for additional informa-
tion and to order descramblers.
HBO’s failure to provide dis-
tributors and dealers with any in-
formation has left luckless TVRO
owners with nothing. And HRBO
had originally promised that
things would get off to a smoother
start.

So the TVRO industry is in-
censed by the lack of concern
shown by both HBO and M/A-Com
about the scrambiing switch-over.
Congressional hearings requested
by SPACE (the Society for Frivate
And Commercial Earth stations,
the industry trade association) are
scheduled to occur around the
time you read this report. At stake
here is the way consumers (i.e.
TVRO owners) are to be treated by
cable programmers. Those pro-
grammers, to date, have shown
considerable reluctance to deal
with TVRO owners at all.

Bootleg descramblers

The truth is that bootleg de-
scramblers are already on the
market. However, the ones | have
seen so far recover only the video
portion of the transmission. That's
no great trick, since the Vid-
eocipher system merely inverts
the polarity of the baseband video
signals and retards the sync signal.
That’s similar to the way that many
of the terrestrial (subscription TV)
systems scramble their signals.
That system does not pose much
of a obstacle to someone deter-
mined to unscramble a transmis-
sion. So far so good.

Audio recovery, however, is an-
other matter. It's difficuit for 1he
following reasons. Audio is sent

digitally. That fact alone prevents
use of a simple demodulator.
Next, the digital pulse sequence is
varied using a key that is transmit-
ted with the digital audio. The key
Itselfis also encrypted; it's part of a
master key that is burned in a
custom set of IC's inside each Vvid-
eocipher. The balance of the mas-
ter key is transmitted with the
signal. The key/master-key infor-
mation is changed several times
per minute, so unlocking the key
sequence at any point in time only

provides the user with momentary
audio recovery. Hence it seems
unlikely that a simple method of
recovering Videocipher audio will
be developed soon.

Another point is that if M/A-Com
has its way, eventually all cable-TV
transmissions will use the same
scrambling technique. In that
scheme, every descrambler is ad-
dressable by the program supplier
who can lock and unlock individu-
al decoder boxes on command.
Ideally—for the cable operator—

SATELLITE TV/

The First
Five Years!

THE MOST COMPLETE reporl on ihe mushrooming
home TVRO' industry ever compiled, written as only the
‘Tather of TVRO' could have prepared. More than 1000
pages {!) tracing the compiele story of horme TVRO,
lavishly illustraled wilh equicment phelos, schematic
diagrams. equipment analtysis reports. Bob Cooper,
the first privale individual to own and operate a TVRO
{1976) has collected and polished hundreds &' ndi-
vidual reports into a unique ‘collector's ediion’ which
clearly explains the TVRO phenominon in North Amer-
ica. From Coop's first 20 oot ‘monster’ dish to the
present day 5 foot 'C-band’ TVROs. the fasCinating
growih of TVRO equipment and iis legal status unfolds
for you.

THIS TWO YOLUME SET totaling more than 1.000 pages is available for the first time
to readers of Radlo-Eleclronics ai special discouni pricing Originally sold at $100
per two-volume set. a limited supply is now availabie ONLY through this advertise-
ment. PLUS, you will also receive a special extraordinary bonus, 1he 200 page (+)
October 1984 ediion of CSD Coop's Saleliite Digest. This very speclal edilion of
CSDis a besi-seller In the TVRO indusiry, with the mos! comprehensive collection of
TVRO facts and figures ever compiled. Combined with the 1,000 page 'CSD
ANTHOLOGY' report. you have Inslant reference to everythlng you will ever need to
know about the slate of the home TVRO Industry. Itis MUST reading for every person
m, or thinking about ‘getling inlo,” any segment of the home TVRO world.

—_SEND CSD ANTHOLODGY/2 Vols. + CSD Bonus.
— SEND CSD October '84 Special Issue ONLY.

NAME __ COMPANY ___
; ADDRESS — S
. CITY _ STATE —_ ZIP

j Payment: $80 US funds {Anthology + Bonus), $15 US junds
CSD Oct. ONLY; payable "CSD ANTHOLOGY.”

. Shipping charges prepaid. Enter order to: CSD Anthology,
Radic-Electronics Magazine, 200 Park Av. S., New York NY
10003; or call 305-771-0505 for credit card orders ONLY.
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Capacitance,

logic and more.
For less.

Now, a fully-loaded DMM combines
a capacitance meter, logic probe, and
an hFE meter, all for the price of a DMM.

TTL Logic Probe: 20 MH:
Hi/lo/off indications
Detects 25nS pulse width
Capacitance: 5 ranges { 2nF to 20uF)
hFE (NPN or PNP): | range { 1000)
DMM: DCV-5 ranges ( 2V to 1kv)
ACV-5 ranges { 2V to 750V)
DCA-4 ranges { 200uA to 104)
ACA-3 ranges {20mA to 10A)
Ohms-7 ranges { 200 Ohms
to 2000 Megohms)
Continuity beeper
Diode check
Builtdn bail
Anti-skid pads
See one now al your local Beckman
Industrial distributor.
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Beckman Industrial Corporation

A Subsidiary of Emerson Electric Company
630 Puente Street, Brea, CA 9262

(714} 6704800

B Copright 1585 Bechman Indiatrl Corporabon
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SEE YOUR DEALER TDDAY

FROM

Firestik’

CANTENNAS:
"ACCEBBORIER:

HERE'S A TIP
THAT'S PERFECT!

AMFM AUTO RADIO
AND CB

‘Firestik’l
GOLDEN SERIES

BARE-HANDS TUNABLE
4 “NO ToOOLS NEEOED"
.1 HIGH PERFORMANCE ANTENNAS

ALSO ANTENNAS FOR
COROLESS TELEPHONES
MONITOR SCANNERS

Cwaimr & Oistabuior Inquires [mated
SEND FOR FREE CATALOG
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| 2614 East AdamaPhosnn. A2 85034 |
b R I
e I
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Sarving the LB and

Communicationt Markat Sinca 1962
5-YEAR REPLACEMENT WARRANTY

CIRCLE 100 DN FREE INFORMATION CARD

{camn the IBM PC's sccrets with the

MICROPROFESSOR 1/88

Students, engineers, or technicians—
Now you can learn micro-processing and
understand the technology which made
the IBM PC famous.

The MPF-L/B8 featurcs:

& extensive documentation

® 16 bir cencral processor

» full-size keyboard

& special options

Three etorial guides cover all capabllities.
The ideal training tooll if the IBM PC o
micro-processing are in your future, you owe
yourse[f an MPF-1/88, Invest now!

nly $349.95

Plus—

1 Check this box for a
10%: discount when you
purchase within rwelve
days,

Oepl. REOSEE
3326 9th Ave NE
Scarcie. WA 98105-3617

For immediate action call TOLL FREE:

1-800-426-1044
— &

CIRCLE 253 ON FREE INFORMATION CARD

Full money back
guarantee.
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all channels delivered to a home
would be equipped with a com-
bination converter/decoder with
cable-operator control over which
homes receive which services,
That addressable systemiis the pay-
TV delivery system of the future,
and it's operating now in the satel-
lite portion of the pay-TV distribu-
tion system.

Other problems

When HBO began scrambling
there were some bugs. Early home
subscribers discovered several
things:
® [t was impossible to subscribe
to just HBO; consumers received
Cinemax whether they wanted it
or not. However, if a subscriber
had not ordered Cinemax, HBO
decided not to charge for that ser
vice in that situation.
® The HBO descrambler also de-
coded test transmissions from it's
competitor, Showtime, as well as a
new scrambled Pay-Per-View first-
run movie service carried on satel-
lite.

Those unintentional freebies
were caused by a malfunctioning
addressing computer in HBO's
master control system,

And you might find it interesting
to know that there are fail-safe rou-
tines built into the M/A-Com sys-
tem in the event of a major
equipment failure. For example,
suppose the whole addressing
portion failed at the satellite up-
link. All descramblers in the sys-
tem—there could be millions of
them—turn off, so only scrambled
audio and video would be re-
ceived. HBO could then reactivate
all decoders in the system en mas-
se using a special “open” com-
mand. Then, as the addressing
computer was repaired, individual
descramblers could be re-ad-
dressed and the appropriate ser-
vices enabled or disabled.

In sum, 1986 is going to be a
shake-down year for an exciting
new technology. There have been
glitches in the system already, but
none appear to be sufficiently se-
rious to cause the system to be
abandoned at this late date. Show-
time and The Movie Channel are
scheduled to begin scrambling in
late spring or early summer. We’ll
keep you up to date about what
happens. R-E
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Heath’s new Hero

THE HEATH COMPANY (BENTON HAR-
bor, Ml 49022} has finally released
the latest member of its family of
Hero robots. The new addition,
Hero 2000, ts shown in Fig. 1; he
differs significantly from his pred-
ecessors. For one thing, Hero 2000
is 32.4 inches tall and weighs about
76 pounds-—considerably greater
than Hero 1. The additional size
and weight makes Hero 2000 much
more powerful than Hero 1; let's
getan idea of what that power con-
sists of.

mechanical features

Hero 2000% ability to move is
provided by a two-wheel drive sys-
tem that uses several casters for
balance. Each drive motor is cou-
pled via optical feedback into a
closed-loop system that provides
precise conltrol. It's interesting to
note that, if the robot is moved
froma rest position, itimmediately
attempts to return to the point of
origin.

Heath can supply an optional
arm for Hero 2000, and it's simply
exquisite. Forget you ever laid
eyes on Hero 15 arm. The new one
is as precise as anything currently
available. It's driven by the same
closed-loop system that is used in
all the robot's joints. The driving
mechanism is a combination of
chains and cables. Although the
arm can lift only one pound, it can
do so even with the arm fully ex-
tended. The weight limitation is
due more to safety factors than
technical ones; Heath has re-
stricted Hero 2000's weight-lifting
ability in order to reduce the pos-
sibility of accident. For example, if
the arm were too strong, a child's
(or adult’s!) finger could be se-
vered in the robot’s elbow joint if it

were acCidentally inserted there.
Heath should be commended for
showing such a responsible engi-
neering decision.

F1G. 0

The gripper is composed of two
parallel jaws. However, removable
finger pieces are provided, and
that allows custom grips to be in-
serted. Heath intends to provide a
variety of fingers in their training
courses. In addition, there is a
unique touch/force-sensing
mechanism built into the gripper.
In fact, it's so special, that Heath
has patented it.

Hero 2000 head does not rotate
{unlike Hero 1's head). Instead, the
entire torso, from the waist up, ro-
tates. That gives the arm another
degree of freedom. A hex keypad
is mounted in the head for manual
entry of data or commands; also,
you can move the robot by press-
ing direction keys in the head.
There is a “status indicator” area of
the head that has eight user-de-
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finable LED’s. They can be used to
show the progress of your pro-
gram, to add "personality” to your
robot, etc.

The internal gel-cell battery can
be recharged using a clever
charger that Hero 2000 can find on
its own. The recharging hardware
is provided with the basic robot,
but the software will be sold sepa-
rately.

Inside the torso rests the heart
of the system. As shown in Fig. 2,
there is a twelve-slot $100-like
motherboard. 1t is through that
bus that all the electronics of the
robot communicate. Even the CPU
card is plugged in the bus, so itis
conceivable that you could use a
different microprocessor to con-
trol your Hero 2000 than the one
supplied. In the basic system only
three of those slots are used, and
that leaves nine to play with!

Robot brains

The main miCroprocessor is an
8088—the same as in the IBM PC.
Is the Hero 2000 |1BM compatible?
Heath officials are reluctant to an-
swer that question, but | got a
glimpse of a Hero 2000 running a
system that printed out “MS-

continued on page 84
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s Size

':gSoIdering

= Safe, no open flame.
= Only 7 inches long.

s Adjustable, with
10-60 W power.

= 3 tip sizes.

= No cords or
batteries.

* Runs 60 minutes
on one refill.

* Heats and cools
in seconds.

Portasol™ is the first
butane-powered.
portable soldering iron
that's sale, convenignt
and economical. Not
much larger than a felt
marker and as easy to

use as a cigaretie
lighter, Poriasol is
the ideal tool
for solder-

ing and
desol-
dering
in tight
spOots or
whera no
alectrical
oullets are
available. And
because il's
stalic free, Portasal
i8 ideal for use with
CMOS and olher
slalic-sensitive com-
ponents.

See the flamaless,
slauc-free Portasol
soldering iron at your
nearesl Boardworks
electronits supply
dealer. For the location
of the Boardworks
dealer nearest you. cah
or write to:

»

The Boardworks

1077 E. Edna Place

P.O. Box 1678

Covina. CA 1722
Telephone {818) 967-3681
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DO5.” That brings up another
thing. Hero 2000 will be offered
with an optional disk drive. The
controllier will support four drives,
but only two can fit in the torso.

Helping out the 8088 are 11—
that's right, 11—8042 eight-bit slave
microprocessors. They perform
the tasks of servo control and sen-
sor management. Most auxiliary
tasks are distributed among those
processors, and that gives the 5088
time to do the really complex tasks
like those involved in artificial in-
telligence. In addition, the Hero
2000 built-in 24K of battery-
backed-up CMOS RAM can be ex-
panded to as much as 576K!

The sensor compliment is as fol-
lows. There are two Polaroid-like
ultrasonic rangers on board. (See
the “Robotics” columns in the
November and December 1985 is-
sues of Radio-Electronics for a dis-
cussion of ultrasonic rangers.)
They're “intelligent” through use
of the 8042's. The main ranger is

BeanFCC
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located on the robot's head. It is
connected to a stepper motor that
can rotate it 360°. The second sen-
sor is Jocated on the front of the
base.

Integrally mounted with the ul-
trasonic sensor on the Hero 2000%
head is a light sensor. It too can
measure light levels in a 360° area.
A sound-level detector can mea-
sure ambient sound within the
range of normal human hearing. A
temperature sensor can measure
temperatures from 60°F to 90°F,

Voice communication is vastly
improved in the new Hero. The
new voice synthesizer is abso-
lutely amazing. They have a demo
that makes the robot appear to
breathe! You've got to hear it to
believe it!

You can communicate with the
robot in two different ways. There
is a built-in bi-directional RF link,
and an R5-232C port on the Ci°U
card. A portable console that in-
cludes a full QWERTY keyboard
and a two-line 40-character LCD
display is used to talk with Hero
2000 via the RF link. You can use
that remote terminal to program
the robot just as if you were typin
at a directly-connected terminal.
There is also an R5-232C port on
the console so that a different
computer can communicate with
the Hero 2000 via the RF link.

Programming Hero 2000 is a
dream. The robot comes with a
full-featured implementation of
BASIC that includes statements
and functions that allow easy con-
trol of the robot’s motion and sen-
sors. One nice feature of Hero
BASIC is that it allows interrupt
control. In addition, you can call
machine-language subroutines for
those times when BASIC is just not
fast enough.

Conclusions

Now that you’'re all excited,
here's the bad news. A kit that in-
cludes everything mentioned
above except a disk drive goes for
just under $3000. | hope that didn't
spoil your enlhusiasm. Actually,
several kits are offered starting as
low as $1999.95. To find out
whether the Hero 2000 is really
worth it, | suggest that you visit
your nearest Heath store and ask
for a demonstration. I’'m sure
you'll be impressed. R-E
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ANTIQUE
RADIOS

Contributions by hams and SWL’s

COLLECTING ANTIQUE RADIOS IS A FAS-
cinating hobby for everyone.
Younger collectors, to whom an
“antique” radio is a set from the
1950's, can learn much about the
history of radio, and more senior
collectors can appreciate the
amount of change the radio indus-
try has gone through in less than a
century. So, for the benefit of our
younger readers, we’ll discuss
equipment from their era occa-
sionally. Today, for example, our
antique of the month is an inter-
esting set from the 1950's; after dis-
cussing it we’ll go on to talk about
how ham operators and SWL's in-
fluenced the development of ra-
dio.

The antique of the month

The Belmont Model 5-D-128 Se-
ries A, shown in Fig. 1, is our (to-
be-restored) antique of the
month. As you can see, the case
style of that radio is considerably
different than that of the radios we
usually display here. But its varia-
ble tuning control and five push-
buttons for automatic station
selection make the Belmont an in-
teresting relic of its period.

Hams and SWL's

We can’t discuss antique radio
without mentioning amateur radio
and shortwave listening. Senior
readers of this column are well
aware of the importance of the
connections between the de-
veloping radio industry and hams
and SWL’s. Hams were commu-
nicating via the airwaves well be-
fore the 1920's; they used spark-
gap transmitters for that com-
munication. The U. 5. Navy had to

AG. 1

exercise considerable control over
those devices.

During the war (WWwIl), all ama-
teur radio transmitting and experi-
menting had to be suspended. But
after the war ended, radio re-
turned to its pre-war status. And
that’s when things really began to
mushroom. Again, during WWIl
radio experimenting was forbid-
den, but afterwards a new surge of
growth brought things to a higher
level than ever before.

In the early period, there was
some discussion about whether
listening devices should be li-
censed. Finally licensing require-
ments were dropped after it was
decided that receiving antennas
didn’t interfere with other radio
signals. That turned out to be a
good decision; otherwise there
would have been few listeners for
KDKA's famous broadcasts—or for
anything else.

While everyone is familiar with
the way hams help out in a time of
emergency, their contributions to
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CONTRIBUTING EDITOR

the advancement of radio are
often overlooked. The number of
amateur radio operators con-
tinued increasing through the
1940’s when their ranks grew to
some 50,000. That number in-
cludes only the licensed oper-
ators; you might multiply that
number several times to include
all those who just listened to
shortwave signals. The reason is
that, while amateur radio was sus-
pended during WWII, shortwave
listening became even more pop-
ular.

By the 40's, most commercially-
sold receivers had shortwave
bands. Many of us recall picking
up heart-rending messages from
foreign countries on our home ra-
dios during the war years. An oper-
ator would beg for help in broken
English, and then his signal would
fade as enemy troops overran his
area.

Amateur radio resumed, more
popular than ever, when hostilities
ceased. However, shortwave lis-
tening didn't fare so well; the lis-
tening public soon found other
interests including Hi-Fi and ster-
eo, FM radio, CB, and television,
of course.

Returning to the early 1920', in-
terest in receiving shortwave also
faded after the end of the first
World War. There were enough
regular broadcast stations on the
air to keep the listener occupied,
although the shortwave bands
were still busy for those inclined to
listen. By the late 1920', few new
receivers {most of which had elab-
orate, artistic cabinets) could re-
ceive a shortwave band without
some sort of adapter. Aesthetic

9861 AVW
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considerations were put to good
use later on in the 30’s, when intri-
cate turning dials marked the
shortwave {and other} bands.
Those dials were surely a selling
point for the radio salesmen of the
thirties.

However, after six or seven years
of listening to regularly-scheduled
broadcasts, people’s interest in
shortwave began to revive. Alert
manufacturers then began to offer
shortwave adapters, sometimes in
kit form, that allowed shortwave
signals to be received on broad-
cast-band radios. At first, band se-
lection was accomplished by
plugging in different coils, rather
than by rotating a switch.

Early radio enthusiasts usually
made whatever parts they could,
and that included winding their
own coils. Perhaps they bought
the coil form and the wire, but a
pre-wound coil was seldom pur-
chased. Some built coils out of old
tube bases and sockets. Or the
cardboard cover from a flashlight
battery could be used as a coil
form.

Sometimes it wasn’t clear which
coil you needed. Frequency as-

signments were varied often. In
the early days, the Department of
Commerce assigned those bands.
Later it was the duty of the Federal
Radio Commission, which came to
life in 1927.

Band scrambling

At the end of 1921, entertain-
ment programs (music shows, for
example) were consigned to 360
meters, and public service reports
to 485 meters. A year later, “high-
powered” stations (over 500 watts)
were assigned to one band, and a
year later, they were re-assigned to
375-545 meters. Low-powered sta-
tions were placed on the 230-300
meter band.

Later, because of overcrowding,
a problem developed at the low
end of the dial. Broadcast stations
there had to monitor nearby fre-
quencies for emergency messages
from ships and planes. If anything
was detected, the station had to
stop transmitting until that fre-
quency was clear. By 1925 the
broadcast band was extended to
200 meters. That gave it a total
range of 200-545 meters.

Since most receivers sold in the

late 20's could receive the broad-
cast band only, adapter kits and
plans were plentiful. However,
many of those adapters didn’t
meet expectations. Some simply
didn’t bring in the desired signals,
and others worked, but only with
certain radios. Disappointment in
those adapters surely led to loss of
interest in shortwave listening.

A manufactured set {or even a
suitable kit) that covered both the
broadcast band and various short-
wave bands was needed. A radio
made by National Co., of Malden,
Massachesetts, was one which
met that need.

The Thrill Box

Nationals recelver tuned the
entire 15-550 meter range, which
included the most often listened
to shortwave bands, as well as the
broadcast band. Complete battery
operalion was recommended for
that early (about 1929} four-tube
receiver. The tubes include a222, a
200A, a 240, and a 1A,

Working backwards from the
output stage, first comes the 171A,
a power tube. The loudspeaker is
connected directly to the plate cir-
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Its “alphabet soup” time, with 8 story on GPIB, the General Purpose LAl e
Interface Buss, and then we've got 3 story on LAN, Local Area USinG Y O FLCQIPE 1
Networking. To round out the issue, you'll be reading a most- fa sclutt awee Supile Continnsnts

interesting piece on what can happen when lightning strikes, as far
as your computer equipment is concemed. It happened to one of
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departments, including our Editorial, the Letters Column, and the
iatest in Computer Products.
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EDITORIAL

Who are you fooling?

mThere are some basic, fundamental tenets in engineering that we are
forced to live with. The first of these, is that you “don't get something for
nothing.” Whatever you gain must be paid for with a sacrifice elsewhere. In
computer design, for example, if you want the miniaturization offered by a
liquid crystal display, you can't at the same time, have the easy readibility of
a cathode ray tube. And if you want [ow cost you'll usually give up several
nice little options that you might also like to have. After all, these things do
cost money, and somebody has to pay the piper.

A friend of mine calted last night to tell me that his new hard disk system
was now installed and working. From his enthusiasm, as he read the display,
there was no question that he was delighted with the seemingly unlimited
workspace he had attained, And the numbers were indeed impressive.
Even with his operating systems on the disk, there was still more than ample
room left for at least & year's worth of work, and | know this guy really cranks
it out. Frankly, it left me feeling a trifle emvaous. It also made me think. The
more convenience you build into your system, the less effort you have o
exert. Unfortunately, our ovwn "Murphy's Law™ that you don't get something
for nothing, was working here too. Hard disk systems cost. There are other
things we'd like t© add to our own system. Things have to be pricritized.

Frankly, I'm as much a sucker for a bargain as anybody else. Offer me a

deal,” and you've probably got me hooked. But in retrospect, there are few
deals that are worthwhile, and these come far between. You want to buy
the most for your money; the selier wants to give as little as possible to
improve his own profit picture. Nobody is in bustiness on an altruistic basis.
You know how much you've got 1o spend; the seller knows what he has to
offer. He may show you something with fewer of the "extras” that will save
you some bucks, and you probably figured to add the extras later on.

That's why we figured out a new version of the Law... "Buy the best you
can afford and make your first expense your last.”

by & 152

Byton G Wels
Editor

c«nggbrbignlhmﬂam"m as an rser! i Radc- EMcionics Maganne by Gensback Pubicanons
ne., &-Comvd F . MY. 11705 Second-Class Pos Paid g New York, N.Y. and
addbonal masking Copynght © 1386 Gemsback Publicabons. nc nghts resanved Prnted in USA

A solf-addimisnd enviriope must SCODMEany Sl submied MAMSCHDEE RNAOT artwork OF phOIOgraphs
theu MU il desired should they Da releCied Wit disclaim any nesponsbddy or the loss or camage of
MAnuSCHPs BNG/Or artwavk OF PHOtographs whike I oUr poasesSon OF othanwise
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LETTERS

More Plus 4

| just acquired a Commodore
Plus 4 and Can't seem to get any
tnformation at all on the unit. Can
anybody out there help me?
—FK., Rowayton, CT.

FK, we ve gotten a jot of mail
on this. It seems that somebody's
pushing these units at 8 low price
on TV We've done a bit of digging
around, and suggest that you write
to ETT Book Club, Departrernt CD,
PO Box 940 Massapequa Park, N.Y

Thank YOU I We appreciate the

electronic shops stock up for
kind words.

them, and as suddenly, they die
out. From where you sit, Can you
tell me what's coming next?
—PT, Princeton, NJ.

Wish | could, PT 1'd be laying

Moving

1 see from your last issue that
m\’eﬂ r:ynzficétoc;:'ﬁwmng Wil out @ new magazine right now! But
subscrption?—S. L., Taos, NM. I don't have o crystal ball either

No, S. L. By the time you read! these ncidently, you can eliminate
words, the move will have been CO”"?“ it iy el e oo
accompiished. Since its the nature of Ul ~ Because the computer has
a magazine to work ahead, we're welf SUCh €n0NTOUS practical vaiue to
backed-up with reddy-to-go matenal, so many it 1snt just @ passing fad.

11762. Send ‘em $6.50 plus $1.00 ; - : We're here to stay!
shippirg and handhng, and they it ﬁ m; :‘iamc E ?Te !éconnnue SSiiougl
send you 3 book on programming Help?
the Plus 4 and C-16. Can amybody help with a service
Dilietante? manual or schematic for a
It seems that interest in Commodore SX-647 (Not a C-64). I'll
Yaluable tool electronics comes in waves. First it pay any reasonable fee for this

| just wanted to write and say that |
count ComputerDigest Magazine as
one of my more valuable tools. | save
every issue and refer to them
constantly. Thanks for the good jobl—
T. J, Oklahoma City, OK

information. 1t’s not avaiiable from
Commodore or Sams.—P S., Boynton
Beach, FL.

If you can helg write to Paul
Schultz, 9535 Listow Terrace, Boynton
Beach, FL 33437.

was hi-fi, then stereo, followed by
the CB craze. After that it was
computers, and as suddenty,
interest shifted to satellite.
Magazines suddenty burst out to
cater to those interests, the

COMPUTER PRODUCTS

For more details use the free information card inside the back cover

TOUCH SCREEN, 15 a 19-inch Capaci-
tive touch screen, designed for CEM'S
and systems integrators, The
MicroTouch Screen comes fabncated
in the standard sphencal shape to fit
most 19-inch monitors, of in cylindrical
form to fit the line of 19-inch Sony
monitors, It more than doubles the
display area of the 13-inch screen,
providling better visibitity, greater visual
impact, and more touch area to ma-
nipulative data

The MicroTouch Screen allows users
to interact wath the computer intu-
itivety by simply touching images on

the CRT screen The screen operates by
automatically sensing the location of a
capacitive coupling when it is
touched by 8 hnger or conductive
stylus. Constructed of solid glass with
a resistive coating bonded to its sur-
face, the screen is virtually imperious
to damage undler nomal conditions,
and will not distort the display image.
The MicroTouch Screen is priced at
$1395.00 for single units—Micro-
touch Systems, Inc., 400 West
Cummings Park, Wobum, MA 01801,

TALKING MODEM, the intelligent [ik- P o
ing Terrminal, lets the user reCeive CMCLE 12 OM FREE INFORMATION CARD
modemn-transmitted data verbally just

e

CMCLE 11 ON FREE INFORMATION CARD
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as if he or she were listering to a

telegram on the phone. The user can
also receive information the ordinary
way: text-on-screen of printed. The

intettigent Tatking Terminal €nunciates

data ransmitted over phone lines—
even if ransmitted at high baud

rates—and talks in Clear, understand-

able speech

With a talking moddem, one <an now

WWWW americanradiohistorv. comm

read and hear stock market quotes or
the latest business news It can also be
tapped into a wide range of other
library data bases for educational,
research, and reference matenals, fi-
nancial information, of news updates.

The intelfigent Tatking Terrminal has a
suggested retail price of $29.95 —
wWelwyn Currah, 104 W Fourth Street,
Rowal Oak, M 48067,
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SOFTWARE REVIEW

WORD FINDER—AnN Electronic Thesaurus.

aDepending on how it's used, a word can e dull or
exciting, or even take on a different meaning. And the
repeated use of words can tum even the most-exciting
thoughts into eyelid-closers.

Because of this, one of the most-important tocls a
writer has, is a “thesaurus™ which is a collection of
words arranged according to the tdeas they are meant
to express. The author [ooks up the word he is
considering and the thesaurus suggests synonyms. For
exampie, if you want to avoid using the word “impair”
four times in a8 short sentence, 8 thesaurus will suggest
such words as “damage,” “hurt,” “harm,” “injure,” “mar”
“prejudice,” “tamish,” and perhaps a handful of others
if the thesaurus is sufficiently large.

Writers Aind it difficult to create text at lighining
speed on @ word processor and then have to stop and
go through the pages of a thesaurus to locate a suitable
synonym. To meet the pace of the electronic age, the
efectronic thesaurus was created which allows the user
to call up synonmyms from the word processing
program. One of the best we've seen, and the easiest
to use, is WORD FINDER, designed for use with
WordStar, WordStar 2000, Multimate, Word Perfect,
pfsWRITE, Microsoft Word, and Easy Writer 9. We
tested the WordStar version because WordStar remains
the most-popular word processor,

WORD FINDER consists of a 30K control program
which is [ocaded into RAM prior to the word processor
and a 90,000 word dictionary that requires 157K of disk
storage. In a two-drive system, the thesaurus’ dictionary
must be on the same disk as the word processor. If
you're using WordStar either MailMerge or the spelling
checker can't be on the same disk. If you want direct
access of the thesaurus, a spelling checker and
MaitMerge, the best arrangement s a hard disk or a
RAMd sk for the thesaurus’ dictionary.

The program responds to 9000 keywords which can
call up an average of ten Synonyms each: It means you
may get anywhere frorm one to 50 synonyrms for each
keyword.

WORD FINDER works at “lightning” speed whether
funning from a hard disk, a floppy or a RAaMdisk. To use
the thesaurus while composing a document, you mark

a word by placing the cursor on any character and
press a control key (which you can pre-program.).
WORD FINDER creates @ window on the screen with a
list of synonyms. If a suitable synonym is displaved, you
move the Cursor in the window to the synomm, press
RETURN: The synonym substitutes for the marked word,
the window vanishes and the word processing display
is restored to full size. If there is no direct synonyrm the
window displays the alphabetically-closest spelling of
30 words and the selection process is repeated, only
this time it's for the words in the window: You can call
up the synonyms for any of the 30 words, and pressing
the RETURN key installs the selected synonmym into the
word processing text Even if the window doesnt
show the desired word or 8 Close synonyrm there’s a
good chance that something in the window will
suggest precisely what's needed. In this instance, you
simply type it into the word processing text.

Obwiously, a 90,000 word thesaurus is not equal to a
printed version, but WORD FINDER is done well: We
had few omissions for commonty-used words. While
you might have to refer to a printed version, there is no
question that WORD FINDER is 8 major enhancement for
a personal computer’s word processor

Although WORD FINDER can be installed only
once—ior your particular word processor—the
working program isn't protected and you can make as
mary copies as you like; you simply cannot reinstall the
program for another word processor WORD FINDER
automatically determines whether your monitor is color
or monochrome from the computers monitor adapter
bit and sets itself accordingly However, if you are
driving @ monochrome monitor from a color adapter's
compaosite video output the program wiill assume
you're using a color monitor and key on the color
adapter, and the display will appear as garbage. If this
happens, run the DOS’S MODE BW8B0 before you load
WORD FINDER.

WORD FINDER 13 priced at $129.95 for both PC/MS-
DOS and CP/M computers. It 1s available direct from
Wwhiting Consultants, 11 Creek Bend Drive, Fairport, NY
14450. If you have any questions, phone them at 1(716)
377-0130. AP
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R-E Books Admart

CONFIDENTIAL
FREQUENCY LIST,

ELECTRONIC SCIENCE
ELECTRONIC

6th Edition

Latest available infor-
mation on the most
interesting communi-
cations staftons oper-
ating on the short-
wave bands. Includes
SLB's, Phonetic Al-
phabet Stations.
Numbers Stations.
Military, Police, FBI,
Government Agencies and more. 304
pages, 6 x 9 inches. Get your own copy
for $15.95 plus $1 postage in USA. ELEC-
TRONIC TECHNOLDGY TOOAY INC., PO
gg: 240, Massapequa Park NY 11762-
40.

CALL NOW
AND

RESERVE
YOUR SPACE

® § % rale 3800.00 per each insertion,

® Reaches 229,044 readers.

® Fast reader service cycle.

* Shaort lead time lor the placement of
ads.

Call 516-293-3000 to reserve space. Ask |

for Arline Fishman. Limted number of
pages available, Mail matenais to:
Books Admart, RADIC-ELECTRONICS,
500-B Bi-County Bivd.. Farmingdale, NY
11735,

| PROJECTS

Soft cover; 12 projects, each one with a
strong scienfific flavor. Projects range

from a color-temperature meter to an os- |

cilloscope with a solid-state display to an
infrared laser $5.75 plus $1 postage in
USA. Electronic Technology Teday Inc.,
PO Box 240, Massapequa Park, NY
11762-8240.

LINEAR IC EQUIVALENTS

& PIN CONNECTIONS

LinaariC
Equivalents
and Pin

L
Shows equivaleénts & pin connections ol a

popular pser-oriented selection of Euro- |

pean, American and Japanese liner I1C.'s
320 pages. 8 x 10 inches. $13.50
postpaid in USA, ELECTRONIC TECH-
NOLOGY TOOAY INC., PO Box 240, Mas-
sapequa Park, New Yorl: 11752 l]24l]

25 SIMPLE AMATEUR
BAND ANTENNAS

Simple and inexpensive to build; yet per-
form well. Dipoles, beam. triangle and

even a mini-thombi¢c made from 4TV |

masts and about 400 feet ol wire. in-

cludes dimension tables t¢ help you spot |
an antenna on a particular frequency. |

55.08 plus §1 postage In USA. Electronic

! Technology Inc. PO Box 248, Massape-

qua Park, NY 11762-0240.
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POWER SUPPLY
PROJECTS

Soft cover; 291 pages

of practical DC circuit

applications for a wide

variety of hobby and

experimental pur-

poses! Circuits range

from the very simple

(like a half-wave sup-

ply) to more advanced

units {like 3 12-volt in- =95

verter). $10.95 plus £1 postage in USA.
ELECTRONIC TECHNOLOGY TOODAY
INC., PO Box 248, Massapequa Park,
NY 11762 0240

WHITE'S RADIO LOG

An up-to-date directory of North Amer-
ican AM, FM and TV stations including
special section on world-wide shortwave
stations. 136 pages, 5% x 7% inches,
soft cover. $4.95 plus $1 postage in USA.
ELECTRONIC TECHNOLOGY TOOAY
INC., PO Box 240. Massapequa Park,
NY 11762-0248.

| 103 PROJECTS FOR

ELECTRONICS
EXPERIMENTERS

S;m c0vter. :|308 pages P‘EFl%-EO\éECTS 'Fcog
of practical, proven TRON
plans for the elec- EXEENTERS
tronics hob-

byist...circuits, con-

verters, amplifiers,

synthesizérs, op-

toelectronics, power

supplies znd maore. 18
Written and designed .

by Forrest M. Mims, 111. $11.50 plus $1
postage In USA ELECTRONIC TECH-
NOLOGY TOOAY INC_, PO Box 240, Mas-
sapequa Park, NY 11762-0240.
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USING A Ti-99
KEYBOARD ON A
SINCLAIR ZX-81

You push the middie key down,
and the signals go round and round,
whoa-ho-ho-ho, ho-ho.

Robert Grosblatt

aThe Sinclair ZX-80 and ZX-81 got more people
hooked on computers than any machine ever made.
For under a hundred bucks you could Connect it to a
TV, power it up, and find out what computers were
about, If you were interested you moved to a bigger
machine. If not, it was worth it to satisfy your curosity.

Even though technology has increased, prices have
decreased, and the 1owly Sinclair is no more, the fact
remains that it’s still 3 powerful machine- Now that it’s
available on the surplus market for under twenty bucks,
what was a good deal has become a bargain.

The biggest drawback to the Sinclair is the
membrane keyboard. Not only 1s it 3 pain to use but,
unless you're gentle with it, it breaks. Replacing the
keyboard is a good idea but it seems ridiculous to
spend some $50 on a keyboard for a twenty doliar
computer. Well, things are 100king better.

When Texas Instruments dropoed the TI-99/4A, a
huge inventory of keyboards were dumped on the
surplus market. Modifying them for use on the Sinclair
is easy..easier, in fact, than adapting some of the more
expensive keyboards. In order to understand what has
to be done, let’s take a ook at the Sinclair

The Sinclair

Both the Sinclair and the Tl use a simple matrix-type
keyboard. This means that €ach key retums a unigue
row and column code every time the computer looks
at the keyboard to find out which key was pressed.
Unfortunately, these keyboard codes have nothing to
do with standard ASCIl. However. TI's oddball
keycodes are s0 ¢lose to Sinclair's oddbail codes that
it only requires minor keyboard surgery to make them
the same

Sinclair Keyboard Horizontal Grouping Showing
Connector Numbers

#8 1 g 4B 6 7 B 9 0 #6
#7 0 W ERT YRR LSS0 S PR A
# A S D F G H J K L ENT #2
#3 SHFT Z X C V B N M SPC #1

Sinclair Keyboard Vertical Grouping Showing
Connector Numbers

#8  #10 #11 #12 #13 #13 #12 #11 #10 #¢

1 a3 gl A [ i Sn @6 37l iBF Q9T 0

O e Er pd R TR vaYe wUy 1° 0 F

A R () e G 1 s HEE. | S KON | e EN T
SHFT Z X € Vv B N M SPC

Tl Keyboard Horizontal Grouping Showing
Connector Numbers

#3 LICK FCTN 1 2 345 6 7890 #14
#8 CNRLOWERT Y U I DPENT #15
#13 SHFTA S OFG H J KL SPC #12
#5 ZXCVB NM, ./ = #1

Tl Keyboard Vertical Grouping Showing
Connector Numbers

#10 #4 8 #3 #2 #1 #7 #7 #1 #2 #3 #8 #4
ICKFCTN 1 2 3 4 5 6 7 B § 0

CTRL O W E R T Y U I D P ENT

SHFT A S D F 6 H J K L : SPC

Z X CVBNM. . [ =

FIG. 1—COMPARING THE LAYOUTS of the two keyboards.
Both have eight horizontal sections but the Tl has two extra
vertlcal sections.
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In Figure 1 you can compare the layout of the two
keyboards. The first thing you should notice is that
while both keyboards have eight horizontal sections,
the TI has two extra vertical sections. One of them,
#10, is for "Alpha Lock™ and the other, #4, contains
most of the operator keys. Figure 2 shows you how
these section numbers relate o the Connectors going
from the keyboard to the computers mothertboard.

There are a couple of ways to go about adapting the
Tl keyboard to the Sinclair The most elegant is to
design some Circuitry that converts Ti Code to Sinclair
code. Put the translation tables in an EPROM and the
Circuit does everything for you. This lets you add
goodies like auto repeat, macros, and function keys.
After all, the Tl keyboard has seven extra keys to play
around with. The disadvantage is that you have to
design circuitry, build a board, and bum EPROMs.

The easiest way is to do a bit of cutting and pasting
to the Tl board to make it put out the codes the
Sinclair expects to see. Most of the extra keys will go to
waste but it's less work Especially since the two
keyboards have really similiar arrangements to start
with. Figure 3 is a list of the Changes that have to be
made to the Tl keyboard. There are fourteen keys that
have to be moved The Alpha Lock™ key a push on -
push off swatch, can be isolated and put In parallel
with the “Shift” key to give a quick and dirty Shift lock.

Unfortunately, the rest of the Ti's extra keys won't do
anything at all. They can't be used for extra characters
because the ZX-81 won't recognize any additional
keycodes. All you can do is put them in parallel with

Sinclair Keyboard Connectors Viewed' irom" the
Back ol the Keyhoard

TR U 3 S R A 9 10 11 12 13
Vertical Horizontal
Connectors Connectors

Tl Keyhoard Connectors Viewed from the Back
of the Keyboard

1 2 3 4 5 6 7 8 9 101112131315

Horizontal Connectors = 5, 6,9,11. 12,13, 14,15
Vertical Connectors = 1,2, 3,4, 7, 8,10

FIG. 2—HOW THE SECTION NUMBERS relate to the con-
nectors Irom the keyboard to the computer's motherboard.
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other keys to make the keyboard more Convenient (O
use. Once you've made these changes to the Tl
keyboard all that’s left is making the connectlons to the
ZX-81 motherboard.

Tum the ZX-81 upside down and Iocate the five
screws that hold the case together. Three of them are
located under the rubber feet as shown in Figure 4.
Once the case is open, lift out the mother board by
remaving the two retaining screws, pull the two
keyboard connectors from their sockets and tape them
out of the way on the underside of the case Solder 12-

Cut and Paste Guide for Adapting the TI Keyboard at

the Sinclair
Key Original Location New Location
B Horizontal #15 Horizontal #11
SPC Horizontal #12 Horizontal #11
SHFT Horizontal #13 Horizontal #5
ENT Hosizontal #15 Hortzontal #12

LOCK Horizontal #9 Horizontal #11

Z Vertical #8 Vertical #3
X Vertical #3 Vertical #2
C Vertical #2 Vartical #1
v Vertical #1 Vertical #7
N Vertical #7 Vertical #1
M Vertical #1 Verucal #2
ENT Vartical #4 Vertical #8
SeC Vartical #4 Vertical #8
SHFT Vartical #4 Vertical #8
LOCK Vertical #10 Vertical #8

TI Keyboard to 2X-8! Motherboard Connection Guide

Ti ZX-81
Keyboard Motherboard

1 12

2 1"

3 10

4 NOT USED
5 3

b 1

T 13

8 9

9 8

10 NOT USED
1 1

12 2

13 5

14 6

15 4

FIG. 3—A LIST OF CHANGES to be made in the Tl keyboard. A
total ol fourteen keys have to be moved.
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FIG. 4—TURN THE ZX.81 upside-doﬁn and you'll see the five
screws that hold the case together.

inch lengths of hookup wire to each of the thireen
keyboard connectors on the bottom of the
motherboard. You can remove the original keyboard
connectors but its easier to lap solder directly to the
motherooard. The same is true of the Tl keyboard.

As you Can see from Figure 5, | used male and
female DB-25 Connectors to connect the Tl keyboard to
the Sinclair motherboard but you can connect them
directly together, Since the ZX-81 motherboard is
smaller than the keyboard, you ¢an get rid of the case
and put the whoie thing together in a small utility case
1f 50, use an aluminum case and connect the case to
the housing around the RF modulator. The Sinclair has a
problem with RF and you'll have trouble with the video
if you use a plastic box.

I Can't show you exactly how to do the surgery on
the keyboard, Tl used several manufacturers to make
the boards and though all the keyboards are
functionally the same, the traces are different from
manufacturer to manufacturer As tong as you identify
the switches on the printed circuit board you should
have no trouble altering it to use on the Sinclair

When you finish, don't throw away the old Sinclair
keyboard. You can cut out the key tops with a hobby
knife and glue them to the tops of the keys on the TI
keyboard. A new keyboard is ricer if the keys are
property labeled.

FIG.5—MALE AND FEMALE DB-25 connectors connect the Ti
keyboard to the Sinclalr motherboard.

Sinclair Keyboard Keycodes

Key Location Pressed Keycode Registar
None EE: L
Horizontal #1 TF L
Horizontal #2 BF L
Honzontal #3 FE 8
Horizontal #4 DF L
Horizonal #% FD L
Honzontal #6 EF L
Horizontal #7 FB L
Honzontal #8 F? L
None FF H
Vertical #9 FD H
Vertical #10 4.1 H
Vertical #11 F? H
Vertical #12 H

Vertical #13 DF H

If the SHIFT key is pressed with another key bit 0is reset
1o 0in the H register so that FF = FE, FD = FC, F7=F§, e1c.

FIG. —HERE ARE THE CQODES put out by the Sinclair key-
board. This will be of great help it you're building translation
circultry.

Translatlon circuitry

If you're set on building translation circuitry you'll
find Figure 6 helpful. I've listed the codes put out by
the Sinclair keyboard. The keyboard scanning routine in
the Sinclair ROM (located at 0228 hex) retums with the
keycode in the 2-805 HL register. The key's row
(horizontal) location is stored in L and the column
(vertical)} location is stored in H. Once the computer
has the complete keycode, it uses a routine Jocated at
078D hex to translate the code into the character it
represents. The iookup table 1s stored from 0O7E to
00CB hex.

Building circuitry to do the jobb means bringing
power and ground out Irom the motherboard. Since
the data bus has to be 13 bits wide, you'll have to think
about the 8 bit limitation of the EPROM. There are two
ways of handling the problem. You can use two
locations in the EPROM to store each keycode and let
your circurt clock the data out in order or use two
EPROMs to widen the bus to 16 bits. This last approach
is easier and even though it means buming two
EPROMs it will Cut the CirCuitry needed down to a
much more managable size.

The Sinciair is a great first computer and a good
choice for a dedicated controller Once you get your
software straight, you can bum the program into an
EPROM and replace the ZX-81' %k RAM chip with the
EPROM. Although I've been skimXry on the details of
designing the EPROM Circuitry needed to do a nifty
keyboard adaptation, if theres encugh interest | can
deal with it much more thoroughly in a separate
article. <D
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REMOTE POWER
CONTROLLER
FOR YOUR
COMMODORE-64

Couple a wireless remote and your
computer. Instant automation!

Chandier Sowden

®0One of the useful things a home computer can do is
control things around the house. Unfortunately, this
usually involves stringing control wires from the
computer to the device being controlled.

Enter the home wireless remote control systern, as
manufactured and sold by BSR and Radio Shack. With
this system_lights and appliances can be controlled
{manually) from a central iocation without wires.

How it works
The wireless remote modules respond to a pulse

PULSES T0 AC
FAOM POWER
COMPUTER LINE
‘
Jann, i ar-li—

B | TIME | B
L 2z K out osc

DPTICAL

ISOLATORS

|
]QJ__‘—'"/L

| 7 wr

|1
L
TIMING SIGRAL
TO COMPUTER

FIG. 1—BLOCK DIAGRAM reveals simplicity of the circuit:
Opto-isolators keep AC out of the compuler.

coded 125KHz signal placed on the AC power line
The pulses occur in groups of three and are
synchrenized to the power line. As shown in Figure 1,
the device consists of a 60 Hz wave shaping circuit, an

AC LINE
CORD

12
TIiLIH

sy | 2

PULSE] C

SYNC| B

GND§ 1

i

]

o1
1N314 |

cs
1000,%

FIG. 2—SCHEMATIC DIAGRAM |s simpilfied because circuit uses computer software to provide
many of the necessary functions. Refer to text for in-depth explanation.
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FIG. 3—HERE'S THE FOIL PAT-
TERN for those ol our readers who
desire to do their own circuit-board
etehing.

FIG. 4—.. AND WHEN YOU'VE GOT

9 y

"1

RT

THE BOARD etched. here's where
all the parts go.
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110
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Qscillator, a time-out circuit, and optical isolators to
keep AC line power out of the computer. Machine
language software in the computer first looks at the 60
Hz square wave from the device. This fnput changes at
each Zero crossing of the AC power line voltage. The
computer then either outputs a group of thiee pulses
or waits until the next zero crossing, depending on the
code 0 be transmitted. These pulse groups go through
the optical isolator and time-out circuit and are applied
to the oscillator, which places corresponding bursts of
125 KHz on the power line. The grouping of pulses is
controlled by the machine language software, and
depends on the house code, unit code, etc, to be
trarsmitted. The time-out circuit is 1o prevent a
sofrware hang-up from leaving the oscillator on. If the
pulse output from the computer stays high for 2
seconds or more, the oscillator is switched off until the
output fetums to Zero.,

The circuit

The circuit is shown in Figure 2. When the computer
sends a high logic level signal on the PULSE input,
transistor QN tums on, which tums on optical isolator
IC2 and transistor Q4. This triggers the monostable side
of IC1, whose output then releases the RESET input (pin
10) of the astable side, allowing it to oscillate. Its 125
KHz output is amplified by Q5 and then applied to the
AC power line through capacitor C4. When the PULSE

12 ComputerDigest — May 1986

Input goes low; IC2 turns off and the monostable is
reset through resistor Ré, thus shutting off the 195 KHz
output. if the PULSE input remains high for some feason,
the monostabie times out after about ¢ seconds and
shuts off the oscillator Returning the PULSE input to low
then restores normal operation.

Assembly

The power controller can be easily assembled using
point-to-point wiring or a printed clrcuit board. A foil
layout is shown in Figure 3, and component placement
in Figure 4. Note that the optical isolators are mounted

FIG, T—PROGRAM LISTING.

1 REM BSR POWER CONTROLLER PROGRAM
2 FEM FOR COMMODGRE &4
3 REM WRITTEN BY G.C. SOWDEN &/14/B3

10 LET P=PEEX (543773

20 POR I=i TD 20

30 IF PEEK(S&S771<OP THEN GD TD 100
40 HEXT I

%0 PRINT “POwER CONTROLLER IS NOT PLUGGED IN™
&0 END

100 POKE =56379.1

102 GOSUB 109

104 GO TO &00

109 RESTORE

110 FOR A-a91352 TO 49338

120 READ D

130 POKE A.D

140 NEXT A

142 RETURN

145 REM PSR .

150 DATA 169, F M 31 d2@Me2
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140 DATA 32,47,192,173,43,192

170 DATA 131,434,192, 32,48, 192

180 DATA 172,45,192.208,3,32,%4,192
190 DATA 173.44,192,141,44,192,32. 68
200 DATA 192,206,42,192,2008.222,%4,0,0
210 DATA 0,105,0.0.171

220 REm SC

230 DATA 32,9:,1%2,1567.3

230 DATA 141,467.1%92,32,120.1%2

230 DATA 2056, 57,192,208, 248, 32,94, 172
260 DATA 95,0

270 REM BDITS

280 DATA 169.0.141,93,192, 14, 34,172
290 DATA 1::,4.32,120,192,74,87,192
IO DATA 32,94, 192, 206,93, 192, 200,237
310 DATR 74,0

320 REM T2

330 DATA 169.0,141, 119, 192,206,119, 192
340 DAYA 206,081

330 DATA 173.1.221,141,11%9.1%92

360 DATA 173, 1,221,208, 119,192,210, 248
370 DATA 94,0

380 REM Ti

I90 DATA 169, 3,121, 1460,192,173.1561, 192
00 DATA 9.0.141,1,221,162,1084,202
410 DATA 208,253,173 161,192,141, 1,221
420 DATA 169,183,141, L462,1%2

430 DATA 204,162,192, 208,291

449 DATA 204, L&0. 192,208, 222.86.0.0,0
450 REm UWIT CODES

460 DATA 105,169,089, 153,06, 150, 102,146
470 DATA 106, 170,90,154,8%5, 149,101, 1568
480 DATA L7%,181,173,17¢,205, 203

00 LET WallO

AHL0 OIM TOr) ,ULN) FINY  Sells)

420 FOR 1=1 TO N

&30 READ T{11.,U{l}.F(I}

535 IF TI1)>2I3%¢ THEN GO TD 1000

&40 HEXT |

650 DATA 1201,1,1

451 DATA 1202,1,2

999 DATA 9999,0,0

1000 LET Ch= A"

1010 PRINT "TIME (M) ™

1020 InPuT T

1030 LET TIsmTa+-00"

1040 LET TesLEFT(TIs, )

1060 LEY wHswlEFTa{Tse, 2}

1070 LET ra=RIGHT#(Ts.2)

1080 LEY Ti1=VAL I{Ts)

1100 FDF I=1 TO N

1108 IF T¢I >233% THEN GO TO 1180
1119 IF T{1)<3T1 THEN GO TO 1139

1120 LET ui=uil>

1130 LET Fi~rFril)

1130 GOSUP BOOOD

1150 NEXT |

11560 GOSUR 7000

1170 LET TOSmLEFTa{TIs, &}

1180 IF PEEX(197)<ba THEN GD TOD 1220
1190 IF TsmTO8 THEN GO TO 1170

1200 LET Te=TOs

1210 GO TG 1040

1220 IF PEEF{1971¢>&4 THEM GO TD 1220
1230 INPUT D8

1240 IMPUT "TYPE DEVICE NUMBER:";U1
1250 IF UI=0 THEN END

1260 IMPUT "FUNCTIONZ?(TYPE 1 FOR ON, 2 FOrR DFF)*“3F1
1270 GOSUR 8000

12080 GO TO 1is0

7000 PRINT "{CLR}"

TOL0 PRINT Hej“:%*;Me

7020 PRINT

7030 PRINT "DEVICE NUMBER AND STATUS: "
7040 PRINT

70%Z0 FOR K=} TD 1&

TOLG PRIKT S#(K},

TOo&S NEXT K

7070 PRINT

7080 PRINT "PRESS RETURN FOR MANUAL CONTROL™
7070 RETURM

BOOO LET Sls== QFF"

8030 IF Fi=i THEN LET Sls=" ON *

8040 LEY SeiUl)=BTRe{U1)+S51s

BOSQ GOSUB 9000

BO&0 RETURN

#0000 GOSUB 10%

9002 FOKE 4W19%, PEEX (39280+45C (Ce))
008 FOKE 49190, PEEK (79314+U11

2010 FORE 19197,)

F02¢C S¥Y5 49182

9030 FOR J=3 TQ 10O

9031 MEXT J

2032 IF Fi<¢5 THEN GO TO 9050
9034 LET F2ZaZi{F1=1000INT (F1/1005)
9034 LET FImINT(F1/L00)

9040 POME a9133,F2

PO50 POrE 49198, PEEX (39330+F1)
9060 POVE 49197,0

9070 ByS a4v152

075 POKE 47133,2

OBO PRINT UlF1

9092 FOR Jwi TO 200

2084 HEXT J

F090¢ RETURN

TOP OF CONNECTOR

GND “SYNC™

FIG. 5—WIRING FOR THE CONNECTOR is shown above.
Provide good mechanical connections for all leads and then
carefully solder.

& 4
LINE
CORD |
} 3 |
—— - — W — - o—p
L_ = [l T -;Tfls
71327 ‘-[ !-— P —— m"—-l
7

FIG. 6—DIMENSIONS ARE PROVIDED here for openings in
the connector. See text for additional explanation,

facing opposite directions. You'll have to cut openings
for the AC cord and the computer card-edge
connectof The connector mounts on the side of the
box, and it than plugs into the Commodore User Port
After the components are in place, install the power
cord. Solder hookup wire to the card-edge connectoy,
as shown in figure 5. Cut a rectangular opening in the

FIG. 8—THE CIRCUIT BOARD completely wired, ready for
installation in the box.
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WwWww americanradiohistory comm


www.americanradiohistory.com

FiG. 9—POWER CONTROLLER installed In the box with the
connector attached. Note that only four of the 24 pins are
used.

plastic box for the card-ecdge connector, as shown in
figure 6.

Using a voit-chmmeter, measure the resistance
between a blade on the power plug and the
connector contacts. There shouid be no continuity
between the power plug and any contact on the
connector Next, plug the unit into 8 wall outlet and
CAREFULLY measure the DC voltage at the output of the
bridge rectifier. It should be about 8 volts. Be careful,
because most of the components have power line
voltage on them

The software

Type the software in from the listing given fn Figure 7.
Double check the listing, especially the DATA
statements. Save the program on tape or disk before
YOU run the program

The program is designed as a clock-time controlles,
but it also aliows manual centrol of the remote
modules from the computer keyboard. The program
allows up to 100 on or off operations in a day, but this
could be changed by changing line 600. The desired
on/off times are in DATA statements is: (line number)
DATA time, unit, code where “code” is a 1 for on, © for
off. in the program, line 650 means "At 12:01 (24 hour
time), tum wnit 1, ON (code 1),” while line 651 says ‘At
12.09, tum unit 1, OFF {code 2)"

The "house code” for the power controller is set at
line 1000. Sixteen different house codes are provided,

B 3 l
.

FIG. 10—POWER CONTROLLER plugsjntc. thesuser port at
the rear of the cabinai. .
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FIG. 11—THIS ILLUSTRATES the power controlier connected
to the computer. Be sufe the connector location is such that
the box does not cover the opening for the cassette interface.

in case your neighbor uses a similar system.

Take a remote module, set it to House Code "A” and
unit code “1.” Plug it in and plug a lamp into it. Run the
program. It will then ask for the time. Type in the time in
4-digit, 24-hour format, then retum. The program wiill
clear the screen, print a heading, then a line which asks
you to “press retum for manual control.” Press RETURN.
It will say “type device number;” type 1 (and retum); it

PARTS LIST
Semiconductors
BR1—1 ampere, 50V. bridge rectifrer
IC1—LM556 dual imer
IC2, IC3—TIL111 (or sirmilar) optical isolator
-Q4—2N3904 or similar transistor
Q5—TIP31 transistor
Resistors
(All resistors Vawatt uniess otherwise indicated)
R1—10,000-ochm
R2—4700-chm
R3—150-0hm
R4—470-0bm
R5—15,000-chm
R6-R8, R10—1000-0hm
R9—1-megohm
R11—6800-0hm
R12—10,000-0hm & watt potentiometer
R13—220-0hm
R14—100,000-0hm
R15—10-o0hm, 2 watlls
Capacitors
{All capacitors at [east 16V.)
C1—.0047.F
C2—3.3pF. C3—470pF
C4—22uF
C5—1000F
Miscellaneous parts and equipment
F1—Y% a. luse (see text)
JH—Card-edge connéector, Texas Insiruments No.
H411121-12 (available from Digi-Key Corp., P. O. Box
577, Thief River Falls, MN 56701-9988)
T1—6.3V 300mA transformer
Line cord, box, elc.

will ask “Function? (Type 1 for on, 2 for off).” Type 1
(and retum). The lamp should tum on. If it doesn™®, try
checking the house and unit codes, then check the
program for typos. If that doesn't help, then try
tweaking potentiometer R12. <D
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COMPUTERIZED
POWER SUPPLY

COMPONENT
SELECTION

Let your computer choose
your power-supply components.

Jack Cunkelman

BAs critical as 8 power supply may be, it seems to be
the last thing to be considered. Only after a project is
working, using the bench supply, do we think about
the power supply and how we are 30ing to fit it into
the enclosure. This is where this program comes Into
play It will make component selection faster and easier

A power supply can consist of a battery or a
transformer/rectifier assembly to power it from 120 volt
AC sources. The linear type of power supply seems to
be the most popular transformer/rectifier combination
and that is what we will deal with here.

There are only a few ways to obtain DC power from
AC sources using linear power supplys. One of the
following three circuits are used by most
experimenters: full wave bridge, full wave-center
tapped, and full wave bridge -center tapped. We will
lirmit ourselves tQ these three CirCuits.

Once the program is running there are two oplions
available, output 1© the screen or output tO a printer.
The printer output will generate a list of component
rating values for various power supply voltages and
configurations.

The screen option treats the transformer as the
vanable etement. Plugging in the values from those
tranisformers in your “junk box” will enable you to
guickly determine if they can be used or not. The
screen display also deats with current ratings. A 0 entry,
when a question is asked wall retum you to the menu.
A 0 entry on the menu wall stop the program.

All ratings are conservative for cool running, reliable
operation. If you cannot find components with the
exact rating, always step up to the next highest rated
component available.

FULL WAVE BRIDGE
CaFACITOR INPUT FILTER

TRANSFORMER e o DIDDE CAPACITOR
VOLTAGE (RMS)  wOLTS PIV VOLTAGE
5 & 1= 7
[ 8 18 1]
7 L] 18 11
] 10 20 13
9 12 24 15
10 13 26 14
11 14 8 18
12 15 32 20
13 17 34 22
14 11:] 38 23
15 20 40 26
18 21 42 27
17 22 44 b
1] 24 48 -4}
19 25 S0 32
20 26 2 33
2: o8 L 36
2 29 58 37
23 30 &0 39
24 32 b4 41
o 33 & 42
26 34 68 a4
= 36 72 ds
28 37 74 48
29 38 7& 4%
30 40 Bo 52
31 41 ez =3
32 43 Bs - -]
33 44 B8 57
34 Ll 20 53
35 47 94 &1
34 48 %% 62
37 4% 98 &3
e 51 102 1
39 52 104 87
40 53 104 &8
41 55 110 71
42 56 112 72
43 57 114 74
a4 =7 118 7
45 &0 120 78
48 'Y} 122 7%
47 63 126 81
48 &4 128 83
L L 3 130 B4
=0 &7 134 ar
11 88 134 BB
52 6% 139 a9
53 }; 142 92
34 144 25
55 73 las L2

10 CLS

20 REM PDWER SUPPLY SPECIFICATION PR

OGRAM

30 REM BY JACK CUNKELMAN

40 REM JUNE {983

SO INPUT "DD YDU WANT SCREEN DISPLAY
(S) OR PRINTER OUTPUT (P)"jD%

40 IF Ds$="S" THEN @0

70 IF Ds="P' THEN S00

73 PRINT "INPUT ERROR" : GOTOD 50

80 CLS

85 PRINT"POWER SUPPLY TYPE"

90 PRINT" FULL WAVE BRIDGE (1)"
100 PRINT™ FULL WAVE CENTER TAP {
2)"

110 PRINT" FULL WAVE BRIDGE CENTE
R TAP ()"

120 PRINT" ALL USING CAPACITOR INPUT
FILTERING"

130 INPUT" SELECT TYPE 1 , 2 , 3 OR
0 TO QUIT"T

135 IF T=0 THEN END

140 ON T GOTO 1000, 2000, 3000

150 GOTO 80

%00 CLS

510 PRINT "THE PRINTER OPTION PRINTS
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A TABLE OF VALUES FDOR VARIOUS
TRANSFORMERS"
920 PRINT "TYPE OF CIRCUIT1"

330 PRINT" FULL WAVE BRIDGE ¢1)"
340 PRINT*" FULL WAVE CENTER TAP (
2) n

950 PRINT" FULL WAVE BRIDGE CENTE
R TAP (3)"

560 PRINT" ALL USING CAPACITOR INPUT
FILTERING"

S70 INPUT" SELECT TYPE 1 , 2 , 3 OR
0 TO QUIT"T

%80 IF Tw0 THEN END

590 ON T GOTO 1500, 2500, 3500

1000 CLS

1010 PRINT"FULL WAVE BRIDGE , CAPAC!

TOR INPUT FILTER"

1020 INPUT"TRANSFORMER RMS VOLTAGE"}

v

1025 1F V=0 THEN 80

1030 INPUT“TRANSFORMER CURRENT RATIN
G (AMPS)"§C

1040 RVSINT ((VS.9S%1.414)+,04)

1050 DV=INT (28RV)

1060 CVY=INT(1,38RV)

1070 OC = INT(C/1.8810)

1080 GOSUB S000

1090 PRINT V}TAB(21)RV}TAB(31)DV3TAB
(41)CV3 TAB(S2)0C/10

1100 GOTO 1010

1500 CLS

1510 INPUT"MINIMUM TRANSFORMER VOLTA
GE" M

1522 Te="FULL WAVE BRIDGE"

1524 GOSUB 4000

1S30 FOR V = M TO M+S0

1540 RVSINT((VS.9581.414)+,.04)

1550 DV=INT (28RV)

1560 CV=INT(1.38RV)

1580 LPRINT TAB (8)V} TAB (20) RV} TAB (31
YDV TAB(41)CV

1590 NEXT V

1600 GOTO %00

2000 CLS

2010 PRINT"FULL WAVE CENTER TAPPED ,
CAPACITOR INPUT FILTER"

2020 INPUT"TRANSFORMER RMS UDLTAGE (

ENTIRE SECONDARY) "“jV

2025 IF UmQ THEN 80

2030 INPUT"TRANSFORMER CURRENT RATIN
G (AMPS)"jC

2040 RV=INT ((VS.9581.414)+.04)/2

2080 DV=INT (48RV)

2060 CV=INT(1.38RV)

2070 DV=INT (43RV)

2075 OC=INT(C/1.28%10)

2080 GOSUB 5000

2090 PRINT VjTAB(21)RV) TAB(31)DV)TAB
(41)CV3 TAB(S2)0C/ 10

2110 GOTO 2010

2%00 CLS

2510 INPUT"MINIMUN TRANSFORMER VOLTA

GE (ENTIRE SECONDARY)"§M

2%20 Te="FULL WAVE CENTER TAP"

36 ComputerDigest — MAY 1986

2%24 GOSUB 6000

2530 FOR V = M TO M+%0

2%40 RVeINT ((VS.9581.414)+,04)/2
2%5%0 DV=INT (48RV)

2%60 CV=INT(1.38RV)

2580 LPRINT TAB(8)V)TAB(20) RV} TAB (31
YDV TAB(41)CV

2590 NEXT V

2600 GOTO %00

3000 CLS

3010 PRINT "FULL WAVE BRIDGE CENTER

TAP,CAPACITOR INPUT FILTER®

3020 INPUT"TRANSFORMER RMS VOLTAGE (
ENTIRE SECONDARY) "V

3025 1IF V=0 THEN 80

3030 INPUT “TRANSFORMER CURRENT RATI
NG (AMPS)"}C

3040 RV wINT((VS,.9581.414)+.08) /2

3050 DV = INT(48RV)

3060 CV wINT(1.38RV)

3070 OC =INT((C/1.8)/2810)

3080 GOSUB S000

3090 PRINTVSTAB(18) "+/-"RVj TAB (31)DV
s TAB(41)CV TAB(49) "+/-"0C/ 10

3100 GOTO 3010

3%00 CLS

3510 INPUT"MINIMUM TRANSFORMER VOLTA

GE (ENTIRE SECONDARY) "M

3520 Te="FULL WAVE BRIDGE CENTER TAP
3825 GOSUB 6000

3530 FOR V = M TO M+50

340 RV = INT((VS.9581.414)+.04)/2

3550 DV = INT(48RV)

3860 CV = INT(1.38RV)

3580 LPRINT TAB(8)VjTAB(19) "+/="RV}T
AB (31) DV} TAB (41)CV

3590 NEXT V

3600 GOTO %00

5000 PRINT"TRANSFORMER"}TAB(20)" DC
“§ TAB (30) "DIODE"§ TAB (40) "CAPACITOR"
TAB(S2) " DC *

010 PRINT"VOLTAGE (RMS) "§ TAB(20) "vOL
TS")TAB(30)" PIV "3 TAB(40) "VOLTAGE")

TAB(S1) "CURRENT (AMPS) "

%020 RETURN

6000 LPRINTILPRINT:LPRINT

6005 LPRINT TAB(20) Ts

6010 LPRINT TAB(20) "CAPACITOR INPUT
FILTER"

6018 LPRINT

6020 LPRINTTAB {5} "TRANSFORMER" | TAB (

20)" DC "3 TAB(30) “DIODE"TAB (40) "CAPA
CITOR"

6030 LPRINTTAB(5) “VOLTAGE (RMS) "3 TAB
(20) "VOLTS"j TAB(30) " PIV " TAB(40) "V

OLTAGE"

6035 LPRINT

6040 RETURN

The biggest variable seems to be the transformer and
how it is rated. | have always been within 10% of the
desired output value using the transformer’s published
ratings. <P
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cuit of that tube. A dynamic speak-
er probably gave the best audio
output.

Next comes the 240, a high-mu
(high-amplification) tube func-
tioning as the first audio stage. The
200A is a sensitive detector, and
the 222 is a screen-grid RF ampli-
fier. The tuning coil i5 connected
directly to the grid cap of that
tube, and the plate circuit has a
special tuned circuit to increase
efficiency. There was also a dial
lamp across the filament circuit,
and a small switch on the tuning
capacitor to cut out the larger sec-
tion when tuning a high-frequency
{(shortwave) signal.

That's one of the early Thrill
Boxes, bul there were half a dozen
variations sold in different config-
urations. If a Thrill Box was pur-
chased pre-assembled, itincluded
a certificate guaranteeing that it
would bring in foreign stations.
Unassembled, it cost about %30,
and that included a metal cabinet.
Of course, early kits seidom in-
cluded tubes or an output device
{headphones or speaker), so the
inclusion of the metal cabinet was
a plus. By following the enclosed

instructions, the hobbyist of that
era could have the receiver as-
sembled and operating in about
two hours.

As the 1930's wore on, interest In
shortwave listening increased.
Around 1940, most home radios
had shortwave listening bands,
and band-switching had most re-
placed plug-in coils. What were
people listening to on all those ra-
dios?

Besides the hams, anyone who
needed instantaneous communi-
cations was on the shortwave
bands: ship captains, airplane pi-
lots, and police, to name a few.
Even the regular broadcast stations
transmitted on the shortwave
bands. One well-known broadcast
{by KDKA) was received by the
Byrd Expedition in 1929. It was sent
via shortwaves a distance greater
than 20,000 miles to Little America,
Antarctica. It was even possible to
pick up the audio portion of some
early TV transmissions. An an-
nouncer would interrupt occa-
sionally to explain what was going
on for those who were receiving
only the audio portion of the
broadcast.

Many governments started
transmitting on the shortwave
bands. The U. S. led the way with
over a dozen stations. And, unlike
many foreign countries, the U. 5.
continually encouraged the
growth of Amateur Radio.

One thing that fascinated many
SWL's was the reception of Morse
code. Code could be received on
all bands, including the regular
broadcast band. Many broadcasts
were worthwhile copying for any-
one who was able to, and many
listeners who never became hams
were nevertheless expert at receiv-
ing code. Learning code was itself
a hobby. A code practice oscillator
(CPO) could be built from plans or
kits; pre-assembled units could
also be purchased.

Winding up

That's about all for now; next
month we’ll discuss the Grunow
table model Type 5 with the tele-
dial, an automatic tuner that re-
sembles a telephone dial.

| hope to present the much im-
proved and expanded tube sub-
stitution chart soon. Thanks to all
who sent information. R-E
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£ RADIO-ELECTRONICS

DESIGNER'S
NOTEBOOK

Schmitt triggers

ONE OF THE MAIN ADVAMNTAGES DIGITAL
has over analog electronics is the
ease with which signals can be
processed. After you've captured a
signal, you can do just about any-
thing you want with it. But it's
often a problem in digital (and in
analog) circuits to capture the sig-
nal in the first place.

The nice, logical circuit ele-
ments on the PC board want nice,
clean input signals. And a clean
input signal can be hard to come
by. Often a signal from the “real
world” must be conditioned be-
fore it can be handled by the elec-
tronics on your board. If the signal
is dirty, it's a safe bet that even the
world’s best-designed circuit will
take one look, turn up its elec-
tronic nose, and refuse to deal
with it.

Probably the best, and simplest,
way to condition asignal is to usea
Schmitt trigger. All logic families
(TTL, LSTTL, CMOS, HCMOS,
etc.) have a collection of Schmitt
trigger 1C’s in several different gate
configurations. In Table T we list
several popular, off-the-shelf de-
vices. They're very easy to use, but
sometimes you don‘t have room
for another IC on a PC board, or

TABLE {—SCHMITT TRIGGERS

dc Type Description
4093 CMOS Quad 2-Input NAND Gate
4584 CMOS Hex Inverter
40106 CMOS Hex Inverier
74C14 CMOS Hex inverter
7413  TTL  Quad 2-Input NAND Gate

7414 TIL Hex Inverier

cost considerations prevent you
from adding another IC, and so
on. So what you can do is build
your own Schmitt trigger using an

unused gate (and there's almost al-
ways one of those on a board).

Rolling your own
The circuit shown in Fig. 1illus-

R2

LA
e —o

NON-INVERTING
GATE

FIG. 1

trates one way of converting a
standard non-inverting gate into a
Schmitt trigger. To understand
how it works, assume that we're
working with a CMOS gate, and
that its input (and its output) are
both low. What happens when we
bring the input high? If R1 weren't
connected to the input, the gate
would change state at ¥z V., the
normal CMOS trip point.

However, with the resistors con-
nected, as the input begins to go
positive, the output of the gate re-
mains low. The resistors function
as a voltage divider that keeps the
voltage at the gates input lower
than the actual input voltage. The
inverter will only change state
when the voltage at its input is
equal to half the supply voltage.
The two resistors make that trip
voltage greater than half the sup-
ply voltage.

When the gate finally changes
state, its output goes high, and
that output voltage will be higher
than the gate’s input voltage.
When that happens, the voltage
divider helps pull the gate's input
high. Se, if you think for a mo-

WWWW.americanradiohistorv.comm
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ment, you'll realize that what
we've just described are the two
basic characteristics of a Schmitt
trigger—hysteresis and snap ac-
tion.

The same sort of dynamics occur
when the circuit goes the other
way. The circuit’s trip point will be
less than %2 V- by the amount of
hysteresis generated by the re-
sistors.

One advantage of designing
your own Schmitt trigger is that
you can play around with the val-
ues of the resistors and thereby
create a Schmitt trigger with just as
much hysteresis as you want. The
range of hysteresis, H, you get is
controlled by the supply voltage as
well as by the values of the re-
sistors:

H={RIR2)Vee

There are limits to the values the
resistors can have. You'll get no
Schmitt-trigger action at afl if R1s
value is very small compared with
R2's value, or if the resistors are
inadvertently switched. A sensible
limit for the values of the resistors
is about 200K for R2, and a max-
imum R1:R2 ratio of $:1.

Since the circuit is so easy to rig
up, the best approach to finding
the right resistor values for a par-
ticular application is probably the
empirical one. Breadboard the cir-
cuit and then experiment with val-
ues for the two resistors. Just keep
those values within the limits just
mentioned. You could also create
a chart of the amount of hysteresis
produced by different combina-
tions of resistors. Keep it handy so
you can use it to build a custom
Schmitt trigger whenever the
need arises. R-E
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New op-amps

THE OP-AMP IS STILL ONE OF THE MOST
widely used linear 1C’s. The OP-41
op-amp from PMI (Precision
Monolithics, Inc., P.O. Box 58020,
Santa Clara, CA 95052) is a new
device that features a cascode FET-
input stage that has a CMRR (Com-
mon-Mode Rejection Ratio) of
greater than 100 dB. The OP-41also
has improved linearity, and sta-
bilized bias current with changing
common-mode voltage.

The OP-41 consumes only 750
pAand it has a power-supply rejec-
tion ratio of 25 pV/V. Those factors
make the OP-41 ideal for use in
battery-powered systems. Slew
rate is symmetrical, and, despite
the device’s low current drain, is a
respectable 1.3 V/ps. Offset volt-
age has been reduced to less than
500 pV so external nulling is un-
necessary in many applications.

Other features include a max-
imum bfas current of five pA, and a

guaranteed gain of 1 million into a
2K load. Linearity is good in both
high- and low-gain configurations.
As a voltage follower, the CMRR
effects dominate linearity, and, in
high-gain service, open-loop gain
dominates linearity.

Further, the OP-41 recovers
rapidly from signal overload. Fol-
lowing saturation at the positive
supply, the output recovers in only
6 ps, and recovery from a negative
overdrive takes only 100 ns.

The superior performance
characteristics of the OP-41 make it
an excellent output amplifier for a
CMOS DAC (Digital-to-Analog
Converter). The OP-41's low, stable
bias current would make it an ex-
cellent choice as a photodiode
amplifier in medical applications.
At unity gain, the output can drive
250 pF without oscillating.

The OP-41's superior charac-
teristics and a pin-out that is iden-
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tical to the industry-standard 741
make it simple for the designer to
up-grade an existing low-power
bipolar/JFET design.

An T-page data sheet contains
performance curves for various
characteristics including bias cur-
rent vs. temperature, bias current
vs. common-mode voltage, supply
current vs. supply voltage, and
power-supply rejection vs. fre-
quency. Also included in the data
sheet are circuits for testing and
measuring performance charac-
teristics.

In addition, several applications
diagrams, including a high-Q
notch filter, a current-to-voltage
converter, and an amplifier for
piezoelectric transducers, are in-
cluded. But perhaps the most in-
teresting and useful application is
the low-current ammeter shown
here in Fig. 1. The circuit can mea-
sure current as low as a few pA and
as high as 100 pA in six switch
ranges.

Unlike many low-current am-
meters, the one shown here does
not require high-value precision
resistors. As you can see, the desir-
ed range is selected fromatapon a
voltage divider made up of six 1%
(or better) 511-ohm resistors. The
ammeter’s accuracy is 1% or better
over most of its range; accuracy
depends on the decade resistors
(R6-R11} and on the OP-41%s input
bias current.

Any good ammeter should
cause very little voltage drop
across its input terminals. The volt-
age drop across the input of the
OP-41 is less than 500 pV, so that
makes it effective as a low-current
metering device.

The circuit works as follows.

9861 AV
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Fiber-optic communications

IT'S HARD TO STAY ON TOP OF THINGS
in consumer communications be-
cause we often find out that tomor-
row came yesterday. In other
words, we discover that tech-
nology we thought would take
several years to become econom-
ically competitive has actually
been available in ordinary con-
sumer appliances for years.

Fiber optics is just such a tech-
nology. It's been around for some
time in high-technology hard-
ware, and many news magazines
and newspapers have discussed
how it is used for interstate tele-
phone circuits buried in railroad
rights-of-way, in computerized
telephone-switching equipment,
and in Teleport, the super-duper
satellite-communications center
being buill in New York City.

But those are very sophisticated
applications, so | assumed thal |
could delay getting involved in yel
another new technology until it
became available in common, ev-
eryday hardware. Unfortunately,
fiber optics came in the basement
window while | was watching the
front door.

I discovered that my pocket
camera, my flashlight, and even
my home photocopier all use fiber
optlics as a low-Cost way to move
information rrom one point to an-
other. The key fact is that, while
fiber-optic technology is expen-
sive for mega-buck industrial
uses, it often turns out to be an
inexpensive way to do things in
consumer hardware. To illustrate
the savings made possible by fiber
optics, think about those home
copiers. For a few hundred dollars
you €an get a copier that turns out
coples equal to those produced by

units costing well over $1000 only a
few years ago.

Naturally | was interesled to see
how that feat was achieved. |
found that, instead of an expen-
sive camera and lens mechanism,
the copier uses fiber-optic fila-
ments to move the image from the
original to the copy. In a way, the
only difference between the cop-
ier and fancy telecommunications
gear is that the signal ends up on
paper rather than in an electronic
circuit.

S50 | thought that, if the tech-
nology was now low-cost enough
10 be used in a home copier, it
must also be available in con-
ventional communication equip-
ment. Sure enough, seek and ye
shall find. Buried in the week’s
mail—under lhe copier’s man-
uals—were computer-supply cata-
logs listing moderately-priced fi-
ber-optic modem for personal
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computers. A fiber-optic modem
can couple a PC into a fiber-optic
communications cable; they
transmil data by light beam rather
than by electric current.

The reason why fiber optics can
serve equally well in desk-copier
and desk-computer applications is
that the fiber cable is really just a
means of conveying a signal from
one point to another. But unlike
wire, fiber-optic cable is wide-
band, essentially lossless, and
100% free of induced ground-loop
current. In addition, fiber-optic ca-
ble causes no interference to adja-
cent circuits. Here’s an example of
the power of fiber optics: a single
fiber thread about the thickness of
a human hair can simultaneously
carry as many as 8000 multiplexed
telephone conversations.

How it's done

In actual use the fiber is a thin,
flexible filament that is usually
bundled with other filaments to
provide both physical strength and
multiple signal paths. The ends of
the fiber filament are ground flat
so its field-of-view is effectively
the diameter of the fiber, and that
makes ftinsensitive to illumination
that doesn’t originate “head on.”

As shown in Fig. 1-a, the fiber
cable carries an image of the input
ilumination from one end of the
cable to the other almost loss-free.
However, that doesn’t mean that if
we shine a 100-watt light bulb on
one end we’ll get an image of the
bulb at the other (as shown in Fig.
1-b). Rather, the filament transmits
only the light that falls directly on
the filament; and of that light, es-
sentially 100% is delivered at the
output. The reason for that high
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efficiency is that there is no inter-
nal loss due to heat, nor external
loss caused by spill outside of the
filament. All the light is contained
within the filament, and that per-
mits two adjacent filaments to car-
ry independent signals without
interfering with each other.

A big problem in many elec-
trically-wired communications cir-
cuits is that of ground loops,
which are caused by circuit
grounds that are not true “earth”
grounds. In general, circuit
grounds are rarely true earth
grounds; hence there is a poten-
tial difference between grounds at
different points in a circuit, and
that can cause current to flow in
conventional cable-shields that
are grounded on both ends. The
current flowing between those
grounds often induces “hum” and
“hash” in the internal signal wires.
The fiber-optic filament is not sub-
jectto ground loops because fiber-
opti€ circuits use no shields or
ground wires: It's all done with
light.

A basic fiber-optic communica-
tions circuit is shown in Fig. 1-c.
The input signal is coupled Into
the fiber filament by a light source
driven by an amplifier. At the re-
ceiving end, the fiber filament
points at a photo detector whose
output current {(or voltage) is pro-
portional to the illumination from
the filament.

When the signal is analog—con-
tinuously variable across a range of
voltage—both the transmitter and
the detector must have a linear re-
spense. Otherwise, the input sig-
nal could be digitized so that the
fiber-optic system would handle
only two states: on and off.

For example, in a fiber-optic
modem the computer drives a
small lamp that shines on the end
of a fiber filament. At the receiver
the filament shines directly on a
phototransistor, thereby coupling
the digital signal directly into the
receiving computer without the
need for a lot of complex analog
hardware.

Fiber-optic communications
hardware is still relatively esoteric
and expensive. But since it can be
used in home copiers, pocket
cameras, and flashlights, it won't
be long before we'll all be commu-
nicating by beams of light. R-E

STATE OF SOLID STATE

continued from page 89

Transistor Q1-a is in the op-amp’s
feedback loop. That causes the
transistor’s collector current to
equal the input current. Hence its
base-emitter voltage is propor-
tional to the log of the input cur-
rent. That logarithmlc output
drives the emitter of Q1-b; that
transistor performs an antilog
function to provide linear output
for meter M1. The output of Q1-bis
scaled according to the position of
RANGE switch S1.

The voltage across the divider
string (R6-R11) is stabilized by an
LM113 voltage reference diode.
That voltage is fed to the voltage
divider through a 2N2222 tran-
sistor configured as a diode, then
through CALIBRATION poOt-
entiometer R4, and RS. The output
of the LM113 varies with absolute
temperature; that provides tem-
perature compensation.

To calibrate the circuit, potenti-
ometer R4 is adjusted for full-scale
deflection of the meter when a1
wA currentis applied to the Circuit.
That provides maximum accuracy
over all six ranges.

Micropower voltage regulator

The LP2950 micropower voltage
regulator is a recent addition to
National Semiconductor's line of
low-dropout regulators. The
LP2950 features a quiescent Cur-
rent of only 75 pA and a dropout
voltage that Is as low as 40 mv un-
der a light load- One advantage of
the LP2950 regulator is that its
quiescent current inCreases very
little under most conditions, and it
even stays low when battery volt-
age drops.

The LP2950 is available in 3-pin
and 8-pin versions. The formeris a
5-volt, 100-mA regulator with a
temperature coefficient of 50
ppm/C. Load and line regulation
are typically within 0.05%.

The output voltage of the 8-pin
version can be programmed from
1.24 to 29 volts with the addition of
an external pair of resistors. And,
by shorting pins 1'and 2, the LP2950
becomes a 5-volt regulator. The 8-
pinversion has several other inter-
esting features including an ERROR

Wwww americanradiohistorv comm

output to warn of low output volt-
age and a sHUTDOWN input that
permits the user to switch the reg-
ulator on and off using logic-level
drivers (a TTL gate, for example).

Both versions feature short-cir-
cuit protection and thermal shut-
down, and both require a 1-pF
capacitor on the output pin for sta-
bility. The LP2950 costs $1.08 in lots
of 100 or more.—National Semicon-
ductor, 2900 Semiconductor Drive,
Santa Clara, CA 95051.

Eight-switch JFET array

The SilB00 from Siliconix is a
hybrid array of eight N-Channel,
high-speed JFET switches in a her-
metically-sealed package. It is de-
signed for 64K core-memory
circuits as a sense/drive switch for
military and industrial applica-
tions.

Each switch features high
switching speed (less than five ns),
low on-resistance (seven ohms),
high continuous drain current (400
mA), high maximum power dis-
sipation (300 mW), and a minimum
gate-source voltage of —25 volts.

The 16-pin flat package mea-
sures 0.285 x 0.44 Inch (not in-
cluding leads), and it can operate
over the full military temperature
range. Unit cost of the.SilB00 is
$24.96 in 1000-piece lots.—Sil-
iconix Inc., 2201 Laurelwood Road,
Santa Clara, CA 95054,

Circuit design handbook

Circuit tdeas For Linear 1Cs is a
new 34-page handbook that offers
102 practical circuits using linear
IC’s and MOSFET's. Each circuit
uses one or more of each type of
device.

The handbook is divided into
nine sections of industrial and
consumer applications. Among
them are sections on timing, mea-
surement, modulation, power
control, data conversion, commu-
nications, and alarm/monitoring.
Several indexes are provided; one
lists each circuit and the devices it
uses. A second index is arranged
by device number, the page on
which the circuit appears, and
RCA's data-sheet number.

A full schematic of each circuit
idea is shown along with a brief
circuit description. For a free copy
write to RCA Solid State, P.O. Box
2900, Somerville, NJ] 08876. R-E
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KIRLIAN

LEAKAGE TESTER

continued from page 45

continued from page 58

posure using S2. As a guidelinc. start
with an exposure time of about 10-15 sec-
onds. but il is likely that you will have to
do a lot of trial-and -error experimeniation
with both exposure tine and oscillator
frequency, which is adjusted using RI,
before you will obtain resulis that you are
satisfied with.

The author has had good success with
two types of film: Kodak 6118 Ektachrome

FIG. 65— ALTHOUGH THE RESULTS are not visu-
ally striking. Kodatkh film |8 easy to work with.
Here {a p Kirlian aura captured on thal film.

and Kodalith 2556 or the film. type 3.
The Ektachrome film will give you
spectacular color transparencies, such as
the ones that accompany (his article.
However. il can be diflicult to work with{a
dark room is absolutely required) and to
develop. Unless you have a photographic
darkroom and are equipped for develop-
ing that type of film. you will probably
want to take il to a professional.
Kodalith 2556 ortho flm. type 3 is a
high-contrast, black-and-white graphic
ans film that may be familiar Lo those who
use the photographic method to make
their own PC-board masks. The results are
less spectacular. as shown in Fig. 6, but
that film’s light requirements arc less ex-
acting (a photographic safelight can be
left on when handling the unexposed film
or making exposures) and the processing
procedure is much simpler, requiring just
three basic chemicals. The author has had
success finding the right exposure time
and frequency using the Kodalith, and
then turning to the Ektachrome for the
fina} exposure. R-E

it only for the test purposes intended. and
discharge tested capacitors with a scrow-
driver when finished. In addition. use of
this project is recommended by tech-
nically yualified personncl only.

Now that that’s out of the way. the unit
is a cinch 1o use. Let's lock at some typ-
ical applications for the project:

Testung capacitors is easy. If applica-
ble, remove the suspect unit from the cir
cuit first. as any extemal leakage can
cause a good capacitor to lest leaky. Sec Sl
to the DISCHARGE position. Then set S2 to
the working voliage of the capaciter. If the
voltage is greater than the project can
provide. use the 100-volt position.

Then use insulated clips to connect the
capacitor to the projecl.

Flip Sl to the cueck position. The
meter needle will “kick™ upscale and
drop 10 zero for a good capacitor. If desir-
ed, press 83 for more sensitivity: that will
give you (-1 mA readings instead of the
nominal 0-10 mA readings.

Note that the meter needle may kick
upscale many times before settling down.
That indicates that the capacitor has ex-
cessive leakage ut the tesi voliage and
requires “forming.” That is a common
situation with capacitors that are used at a
voliage far lower than the working volt-
age, like, say, 8 50-volt part in a 12 volt
circdit. That is not a fault of the project.
However. if the meter doesn’ tstopkicking
alter several minutes, the capacitor isn’t
forming and should be replaced.

When the testing is finished, retum S|
1o the DISCHARGE position. The meter will
read negative, indicating discharge.
When the needie retums 1o zero. remove
the capacilor.

So how much leakage should a good
capacitor have? There is ne simple an-
swer, as it depends upon the capacitor type
and circuit requirements. However, here
arc a few rules of thumb you can use.

Paper. mica, polyester, und tantatum
capacitors should display no leakage.
Electrolytic capacitors up to SO pF should
show less than 25 pA of leakage current.
Electrolytic capacitors from 51 pF to 500
pF should show less than 50 pA leakage.
Electrolytic capacitors from 501 pF to
1,000 pF should show less than 100 pA
leakage. Electrolytic capacitors from
1,001 wF to 20.000 uF should show less
than 500 p A leakage.

Another use for the project is forming
new capacitors. Understand that clec-
trolytic capacitors chemically deteriorate
when they sit unused. The capacitor's
elecirolytic film. essential to capacitor
operation. deteriorates, causing very high
leakage currents. If you apply a voltage to
the capacitor, the film can reform. But if
that voltage is (oo high. that is, clese to

WWWW americanradiohistory comm

ihe device's rating, the film may not be
able to form fast cnough. So the capacitor
will consurme power. get hot. and possibly
explode. Here's how to solve that problem:

Set Sl to the pISCHARGE position and
$2 1o the 3-voLr position. Then use insu-
fated clips to conncct the capacilor.

Flip S1 to the chick position and note
the meter reading. When the meter reads
minimum curreni. change S2 (o the 6-
vout position. Continu¢ increasing the
voltage uniil the working voltage is reach-
ed. Discard any capacitor that tahes over
five minuies to form. or still has high
lcakage when checked at its working volt-
age.

Appliance safety is casy 0 check.
Here's how: Set S to DiscriarGE and S2
to 100-vouTs. Assuming the device to be
tested uses a three-wire power cord, use
an insulated clip lead toconnect the “"hot ™
side of the power cord to the positive bind-
ing post. After thal. connect the ground
lead of the power cord te the negative
binding post. The return or common side
of the power cord is unconnecled. If the
appliance does not use a three-wire power
cord. connect the negative binding post to
any exposed case screws or other metal
surfaces on the unil to be tested.

To 1est, Hip S| to the cHECK position.
Press 83 for more meter sensitivity. The
meter must read under 30 pA. For higher
readings repairs arc indicated.

Cables may be easily checked for leak-
age problems. Simply perform the checks
the same way you did for appliance leak-
age. Remember to always connect the
positive binding post to the center con-
ductor and the negative binding post to the
shield: that prevents a shock hazard.

If you need more sensitivity when per-
forming leakage testing. try using your
DMM if it has a 200-p A DC range. Sim-
ply setit to the 200-p A range and connect
il in series with the positive binding post
and the cable under test. That rechnigue
works great for other applicatioos, except
testing high-value capacitors. With those.
when you switch [0 DISCHARGE. the cur
rent from the capacitor passcs through the
DMM, overloading it

Another use for the project is quickly
checking those special high woltage di-
odes used in TV scts and microwave
ovens. Usually a DMM can’t check those
components because it can't supply
enpugh voliage o um on the device.

To test the diode, sct S to DISCHARGE
and 52 1o 100-vouTs. Then remove the
diode from the circuit and connect it to the
project’s binding posts. Flip S1 to cHeck
and note the reading. Then retum Sl to
DISCHARGE and reverse Lhe diode. Flip S|
toChECk againand note the reading. With
most siticon diodes we expect a full-scale
reading when the diode is connected one
way and zero when it is reversed. With
sclinium diodes, the difference should be
atJeast (00 to 1, R-E
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MARKET CENTER

$10-8360 WEEKLY/UP, MAILING CIRCULARS! No
Quotas Sincersly inferasted. rush stamped enve-
lope: NATIDNAL MAILING, Box 20728-RA5, San
Diago, CA 92120.

MECHANICALLY inclinad individuals desiring
ownatshnp of smali Electronics Manulacturing Busi-
ness - withoul investment. wiite: BUSINESSES.
92-R, Baghton 11th. Brooklyn. NY 11235.

BUSINESS OPPORTUNITIES

PROJECTION TV. Make 5855 assc Proy
eclors...Easy Results comparabie to $2, 5% P
eclors. . Your total cost less than 520.00.. PI.AN
8" LENS & Dealers Infgrmation $17.50...lllustrated
information FREE...MACROCOMA-GIX., Wash-
inglon Crossing, PA 18977. Creditcard orders 24
Hours {215) 73c-2880.

CLASSIFIED AD ODRDER FORM
T run your cwn clssilied d. put 0ne Bord on Bech oF the [Indes beiow 5od send this form siong with your check 10;
Radlo-Electronics Classitied Ads. 500-B Bi-County Boulevard, Farmingdale, NY 11735

PLEASE INDICATE in which category of c|a55|f|ed advertising you wsh your ad 1o appear. For
special headings. there s a surcharge of $23.00

PlansKits { ) Busmess O rtunities g } For Sale

Educaton/instruction anfed () Satellite Telewision

Special Category: $23.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
{No retunds or credits for fypesetiing errors can be made unless you clearly pnnt or type your
copy) Rates Indicated are for standard style classified ads only See below tor additionai
charges for special ads. Minimum: 15 words.
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E.Q Box 248

Wainul Creek Cabl 94597
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Free siver with m
contain siver. DON
TN 3731

us. Govamment Research Grants far small busa-
nesses and individuals. $5.00 for starler kit.ER-
DAX-RE, Box 1179, woodstock, GA 30188,

BUY direct from Mo Tawan and Si
Free details. BUY %KO%T 51 SW 631 Ave

$10.00 booklel of nems that
LER, Box-4401, Cleveland,

Miami. FL 33144-2809.
AMBITIOUS

WANTED | npiviouais

Te cPerels Yery profatesls Clestromien Aanemmly
Buelmens. Pert tiwe: Ful] Llex. Ho Experlencs
or Lerestowel Fediired. Eacellent hone bullseas
Proaucts wold for Fou. (EEE leformetlos Dechage

SEORy 10 CNTERPR]ZES
Btetine & Box 27
Noume. La P00

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bift.

Hl- sofit CRT mbuilding machine:

Y. CAT, 1909 Louise. Crys
{315) 459-0666,
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, Sen Diego, CA 92122

ONE MAN.
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Turifies in 1986,
OUP, 2471 Tony
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Card Number Expiration Dale
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Lwensed/unlcensed. BROADCASTING, Box 130-
_F5 Paracise. CA 95969,

LINEARS export radios parls send 515 cash
WASHINGTON ENTP.. 1725 North Bond Street |
Baltimone, MD 21212

PRINTED CIRCUIT BOARD

PRINTED-circuil boards. Quick protalypes. produc-

hon, design, mellow sokder send print or dascn

%?3'0 o KIT CIRCUITS. Box 235 Clawson, MI
]

PCB 15 conts SQ-m Free drifling Quaniity dis-
| work. IRTERNATIONAL EN-
TERPHISE 6452 Hazeitlscle, Simivalley, CA

/ =

Eas-e Print Name Sgnature

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (lor firms or indiwduals offering commercial producid oF services)
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USING £.0. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
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ava.hablefromﬂ Send $19 95 for plans

al(.wi| 33995 Kits from $99 95,
V'IDE ESEMICH P.O Box 2, Kingsport. TN
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BeaTV/VCR
Repair Specialist

ow you £2n traun al bome in spare time lor & money-malong
N career a5 3 TWVCR Reparr Specuabist umm I
&nCe necessary No need 1o quil your job o
& xpdined in easy-10-understand language wiih phenty of draw-
INgS. diagrams anef photos. Ve show you how o Iroubleshoot
and repair woeo-cassetie recorders and TY sels, how ta handle
house calls and shop mluralmtmmummu
UCR Tools are Incluced with your cours® 50 yau can get
“hands-on™ Draclice as you foliow your esons S
Send for free facls aboul the exciting opnortumhes n
Repair and find oul how yDu can Star| Making money ln Ihus
i caree:. MAIL COUPON TODAY, wasa

- SCHOOL OF TYVCR REPAIR. Depl DED4S |

| Scranion, Pannsyvania 18515 |
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| learm TVVCR Reparr 21 nome in my spare ime § understand
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FOR SALE

ELECTRONIC surveillance: Amazirg books revedl
soecmal techniques used by

gbfeﬂlonms ATILS.
1107 50th St. Fennville, MI 4

CABLE-TY filters for ehmination of undesirable s

nals {50 dB. noich) channels available: 21hrough

14{A) through 22 (I). Send $20. each. Money back

gluarantee Quaniity discounts. CATY, Box 17621,
antation, FL 33318,

ELECTRON TUBES—radio, TV & Industrial
uge invenicry. Call toll free (800) 221-5802

o write Box ESC TRANSLETERONIC, INC. 1365

35th St., Brooklyn. NY 11218, (718) 633-2800.

CE'ERS Oonly: anlennas, radios. modulators.
voice scramblers requency expanders, moginca-
uons, goody boxes, professional repairs. much
more| Free catalog. PRESIDENT C.8 SALES. 101
W. Adams-12. Long Beach, CA 90805, (213)

S Quality Microwave TV Antennas

Mult-Channed 1810 2.7 GM2
40dB Galn Trus Persbolic 20 1ach Dish
c lele Sysiem $84 95 {Shipping ncl.)
Osslersiups. Ory Pricing, Aeplacemen] Ay
Fhiliips-Tach Elecironics

PO Box 34772 « FhosAts. A7 B3047
LFETIME  (O021847-7700  FELO0 Conly all phwore or dera]
WARRANTY MatirCard « i » COO

BUGGED?T Wiretapped? Find out fast, Counter-
measures equipment catalog $1. CAPRI ELEC-
TRONICS, route 1R, Canon, GA 30520,

WANTED: Western Etectric. RCA, Maintosh, Mar-
antz, Lewinson, T: . Dynaco, Allec, JBL. lubes
speakers. amplihars. [713) 728-4343 MAURY 11122
Atwell, Houston, TX 77006.

DESCRAMBLER manuals. sinewave, gated pulse,
SSAVI, $4.00 each, all three $10.00. DNF. 6690 7
Mila, 5. Lyan. Ml 48178,

ASSORTMEMT #103 - consisting of Toko
toils 144LY-120K. 520 HN-3000023, BKAN-
K5552AXX (2 é }: PC8; transistors 2N3904 {2),
BFO8S (Sub): I1C's 7812, 74123,
MC1330A1P; Diodes 1N314, 1N5231B. Only
$25.00. Coils (only} $8.00/SET AC Adapter
$6.00. Free shipping. MCMsa/COD. Tall
free 1-800-821-5226 £xt. 426 {orders). JIM
RHODES, INC, 1025 Ransome Lane, King-
sport, TN 37660,

TUBES. name brands. new 80% o list, KIRBY,
298 West Carmel Drive. Carmel IN 45032,

TUBES. new, unused. Send self-addressed slamD
ed enveiope for [ist. FALA ELECTRONI(SS Box
1376-2. Milwaukes, W] 53201

CORDOLESS copy phone interlerenca? We've got
the answer Have a radar speeding ticket? We can
help. Home phone extension in your car? You can
have . 50-page color calal a:rmalled S3 00

OLDTIME radic programs on high quaiity tapes.
Comed;! Adventurel music! Frae ca1alogue Carl F.
Froelich, Herlage Farm, New Freadom, PA 17349,

TV tunable noich fiers, free brochure. DK VIDEQ,
Box %yars, Margate. FL 33063, (305) 752-9202.

LIGHT chaser. color organ coniroller,
(N SPECIAL

wgerable neon power supply [DESH
Box 1995, Huntington Baach, CA 92647,

TUBES: “Oidies”, lates1 Parts, COMponents, sche-
matics SASE, for list. STEINMETZ ELEC-
TRONICS, 7519 Maplewood Ave , AE., Hammond,
IN 46324,

LINEAR PARTS, TUBES, TRANSISTORS - MRAF
454 $16, MAF45S5 S12, MAF477 $13, MAF492 $18.
Catalog. RFPC Box 700, San Marcos, CA $2069.
{619) T44-0728.

DESCRAMBLERS for gownconverters, High gain.'
Send $2.00. BB ELECTRONICS, PO Box 643,
Kalamazoo, Ml 43005

CONVERTER descrambler schematic, service
manuals, cable and satellile. Mew Oak cable de-
scrambier $35.00. Vansync units $45.00, no Colo-
rado sales, call {303) <6666 lor special wants.
POUDERQSA COMPANY, 2408-A East Platte.
Colorado Springs, CO 80308,

RESTRICTED technlcal Informatlon  Electromc
surveillance, Schematic. Locksmithing. Covert sck-

ences. Hacking, eic. huge selection. Free bro-
chure: ME R-Z. 135-53 No. Blvd.. Flushing.
NY 11354

INDIVIDUAL phototaci-lolders #1 1o #1400. S3.00
m’slpggd LOES, 414 Chasinut Lane. East Meadow,
11554,

CB MODIFICATIONS

ncrease channels. range. privacy! We specallze
In frequency expandars, speech processors. FM

16-page catalog $2. QOur 11th pear!
CBC INTEANMATIONAL. P.O. BOX 3150URE.

631-3552 DBE. PO. Drawer G, Waikiki, PHOENIX, AZ 85046
-
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convertars, PLL & shider tHcks. how-10 books,
plans. kits. Expert mail-in repales & convarsions.
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SPEAKER & ELECTRONICS CATALOG

1004 BARGAINS IN SPEAKERS
104 [ree 1-B00-346- 2433 tor Ordering only.
904 MCGEE STREET KANSAS CITY, MO. 84108

RESISTORS va W, % W 5% C.F 3 cents 1% Metai-
films. cusiom wirewound$, capacitors and oiher
components. JR INDUSTRIES, 5B34-H
Swancreek Toledo, OH 43614

CATALOG: Electronic oompononls at

for students. indusl

& H {refundable) UDGET EI.,EC ONICS. Bou
1477, Motano Yalley, CA 92388.

TEST equipment, recondiioned. For sale. $1,25 lor
calalog WALTER'S. 2697 Mickel, San Pablo, C
54806 [415) 724-0587,

SOLAR ELECTRIC PANELS from $2501t Inverters,

S CABLE-T

95% efficien!. GIL ELECTRONICS, PO Box 1628. ITEM BaimGlfeadt
Soquel, CA 95073, - i, PRICE | Pl
RESISTORS .01, 2N3904 05, 1N4148 .02, more | RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 2995 | 1800 ea
e s i) St [ PIONEER WIRELESS CONVERTER (OUR BEST BUY) 8895 | 72.00ea
e——— m"m;m ey LCC-58 8 WIRELESS CONVERTER 9295 | 7600 ea
Soiar Calls, Pians. Kits. More. GIL ELECTRONICS  JERROLD 450 WIRELESS CONVERTER (CH 3 OUTPUT ONLY) | 10595 | 90.00 ea)
Box 1628, Soquel, CA 95073, SB ADD-ON L UNIT | 10995 | 58.00 ea]
ELECTRONICS Bonanza large lot excessed equip- | BRAND NEW — TRIMODE UNIT FOR JERROLDS Catt for speciics
menl closed circuit TV, medical'scienthic. computer MINICODE N-12) e =
teshing. groung-to-air CommumniCalion, navigation
ald apparstus, man miscellanecus flems, _MI&IC_CEE_{N_‘M}_VARISYNC | 1
ngfslégg&'j““ OK call for complete st MINICODE VARISYNC W/AUTO ON-OFF [115.00 ea.
AT i Fr = M-35 B (CH. 3 OUTPUT ONLY) 13095 | 7000 es |
Up to $ mile ,w,”m"”"semj g5 wud,,‘“”s“ﬁ?; M-35 B W/AUTO ON-OFF (CALL FOR AVAILABILITY) 19995 12500 ea.
:‘-gau b-g‘a:gmrgoung: parts. Ca ?&}rsé:t; MLD-1200-3 (CALL IF CH. 2 OUTPUT} _ 10995 | 5800 ea
0 W T. resients iy et |
waest Covina, CA 91792, JERROLD 400 OR 450 REMOTE CONTROLLER 2995 | 18.00 ea.

WHOLESALE MATV/CATY Equipments, antenna. ZENITH SSAVI CABLE READY (DEALER PRICE BASED ON § UNITS) | 22500 |185.00 ea.

accessones, carlndges. radias, speakers. cabies PECIFY CHANNEL 2 or 3 OUTPUT Other products available — Please Call
(718) 897-0509 D&WR, 66-12 110 St Flushing. NY L3PE £
11375,

OP AMPS - Lowest opular types Send
for bst. ELAN TECH OLDGY' H Box 546. Ring-
o0os. NJ DB5S1,

35-70% Savings arg cal;mg for 29 cents
stamp, APEX E| E NICS MOD, 8909 San Fer-
nanda Sun Valley, CA 91352

RECTIFIERS, Panis for aulamotive battery charges
A&E EQUIPMENT, 2617 Highway Jacksonvilke, FL

32205 (904} 388-2953. Calitorma Penal Code #593-D torbids us _SUBTOTAL
DESCRAMBLER - Complete Zenith SSAVH-1 sys- trom shipping any cabie descrambling unit g'&““ﬂrm
1em {can'l be disabled) $150.00. WATSON, 342 to anyone residing in the siate of Cailornia. | G par unit
AL Frammgham MA 01701, Prnces subjecl lo change without nohice &E‘gf 5 Croda |
LASERS and n&mslon surplus componants. froe rnﬂl
catalog, M.J. NEAL COMPANY, 6572 Mailard Ct., PLEASE PRINT
Onent, OH 43146 Ty
CB tune-ug manual volume 1. Specilic adjusimenis =
and modificatons lor peaking all popular CBS. Address Tty
Covers over 1300 radios $19.95. visa. Mastercard Stal
19: THOMAS PUBLISHING. 127 Westwood Pans, Lk Phone Number {

44,

Cashier's Check Money Order coo0 Visa Mastercard

ELECTROLYTICS 10.000 uf 70WVDGC indvidusity

tested $3 50-$12/4 add $1.00 postage per order ACCi Exp. Date .

C.L. MARCH, 3010 Briarwood, Hornlake, MS Signature

38637

SCIENTIFIC Allanta stand alone descrambier FOR OUR RECORDS

mm r 3100. Details $2 DIGITEK, Box 195. DECLARATION OF AUTHORIZED USE — I, the undersigned. do hereby declare under

At PA 19059_ et N0 T s penaity of p&njury thal all products purchased. now and i the future, will only be used on cabte

RAD;\R Jammer- $195.00 interdace for radar detect, TV systemS with propar authonzalion from ccal oMicials or cable ¢company oMicials In
Visa, Mastercard, COD. Quanatity discount accordance with all apphcable federal and siaie laws

LECTHONIC 2724 Bonnie Drive Cincinnat.
Dalec Sngned'

C;\BLE and SUBSCRIPTION TV secrel manual.
Buitd your own DESCRAMBLERS, converters In-

e till Pacific Cable Company, Inc.
EL“B{E'T’H"@N?CST'B;'362025_“&,§§$h¥ h}[‘,’ 7325 RESEDA BLVD., DEPT. #R-4+ RESEDA, CA 91335
20814. e (313) 716-5914 + No Collect Calls » (B‘IB) 716-5140

"CABLE converters, satellile recaivers, de- e
Foderal aaies.law sntorced, CEB. Box 16305, JMPORTANT: WHEN CALLING FOR INFORMATION l
S€ hav

Davenport, 1A 52806. {319) 322-6668.° € and mode| # ol the equipment used In your area. Thank You

9861 AVIN

ow
=1
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£ RADIO-ELECTRONICS

aratoga Electronic

-~

OROER TOLL FREE

800-621-0854
ext.245
DYNAMIC RAMS

4164 - 150NS
41256 - 150NS

£1.25
£3.25

I.C's

M58725
9114EPC
TIS374
748280
8237A.5

EPROMS

2716 - 450N8
27324 - 450NS
2764 . 150NS
2764 - 250N8
27256 . 300NS
PC/AT COMPATIBLE

SYSTEM BOARD
$895

* 1 Megabyte Installed

DRIVES

MIT 4853 QUAD/DS 96 T
14HT.

TMB48.2 8" DS/DD VST,
SEAGATE 20M1 4T,
QUANTUM 1GME FULL nT. £795.00
HARD DISK CONTROLLER
{OMT] $510)

PC/XT COMPATIBLE
SYSTEM BOARD

* 256/640 KB
5160

Ask About OQur PC/XT
System Kit

$139.00

wra Blos & Ram

3895

$25 MINIMUM ORDER
PRICES SUBJECT TO CHANGE

12380 SARATOGA - SUNNYVALE ROAD

@
| d

CIRCLE 261 ON FREE INFORMATION CARD

SARATOGA, CA 95070

(408) 446 - 4949

TI-99'4A software/hardware bargains. Hard 16 find
tems Huga seleclion. Fast service. Frea catalog
DYNA, Box 690 Hicksville, N¥ 11801.

AE

REMOVES VOCALS FROM RECORDS!
Now You €an sing with the workd’'s best bands!
The Thompson Yocsl Ellminalor can remove
most of virtually all of 8 kead vocsl from 8 sLandard
stereo record and beave the bachgmund!
Write or call for a free brocture and demo record.

LT Sound. Dept. R-1. P.O. Box 338,

Stone Mountaln, GA 3)QR6 14043 4931258

PLANS AND KITS

C-64 intedace boards. plans and soltware. Control
robotics. UMrasonic security, appliances, phone an-
swWenng. and more. with ease youl never | ht
possibie Put your computer to work! Send SASE to
BYTEX. 189 Western Avenue Lynn. MA 01902

MASTERCARD AND VIS4 are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.

SATELLITE TV

SUPER LNAkus.degmamDs. RTOWRVE
%glos“ ¥ deteciors. LSI Box 7583, Jackson. MS

DESIGN and bulld Saigliite dish antennas, easily.
econcmically, iustrated manual. 39 95, DNF. 5690
7 Mile_ S_ Lyon. MI 43178,

STEREQ TV ADAPTER KIT Easity converts any
TVNCR 10 recerve the new Stareo 1V sound Con-
taing all parts PCE and instructions 16 buiki a quality
steren decoder. For additional informanon send
?‘Aog‘_l;: 1o SOKOLOWSKI— Box 150, Elmoni, NY

CATALOG: Hobby/broadcating1750 MetersHamy
C8: Transmetters, amplifiers. antennas, scrambiers,
bugging dernces, more! PANAXIS, Box 130-F5 Par-
adisa, LA 95969

DO-IT-¥OURSELF complate 10" Satellite Syslem
$1143.00 UPS shlpé,\able Easy to understand -
structions. MIKE'S SATELLITE & ELECTRONICS.
605 E. Willow, Duncan, OK 73533 1-405-255-2234

CABLE TV CONVERTERS: Jerrold producis
Include “New Jerrold TRI-MDDE", $B-3,
Hamlin, Dak VN-12, M-35-B, Zenith, and
more. UHF deluxe Il Kits. {Quantity dis-
counts) 60 day warranty. Service convert-
ers sald here. For fasi service COD arders
accepted. Send S.A.8.E. (6D cents
postage) or call for Info. (312) 637-4408.
HIGGINS ELECTRONICS 5143-R W. OI-
versey, Chicago, IL. 60639. No Illinois or-
ders accepled.

HI-Fl spaaker kils. auto speaker sysiems and
speaker components from the workds finest man-
ulacturers. For nners and audophiles. Free -
afature A4S S KERS, Box 7462R. Denver, CO
80207 (303) 399-8609.

&' DISH $69 1abncation cost, Polar mount. attrac-
v, construchon. Stock hardware lems used
COMPL INSinUCtions, plans, fabncation, assem-
bly. setup. drawings, photos. $14.95 Plus $2.00
shipping. DIRIJO DISH, Box 212 Lowel!, NC 28058,

FREE cai 99-coni wis—audio. video, TV com-
puter parts, ALLKIT, 434 W. 4th S1., Wes! lisip. NY
11795,

CRYSTAL radic seis. plans. parts. kits, calal
$1.00 . MIDCOC, 660 Nerih Gixie Highway, Hol-
hywood, FL 33020_

PROJECTICN TV. Comveti your TV 10
Foot pecture,. Results comparable 1o 52,
eciors.. tolal Cost less than $30.00...Plans and
Lens $19..95. Ifustrated information FREE. MAC-
ROCOMA-GIl, Washington Crossings, PA 18977.
Creditcard orders 24 Hours (215) 735-3979.

FILTER DESIGNER KIT a vanable gain state vana-
bie filled. May be lloonﬁgured to build most ol 1he
arcuits i Don Lancasters book ‘Actva Filter Cook-
nook”. Send for free brochura, KEY ELEC-
TRONICS, Box 1, Red Key, IN 47373,

DESCRAMBLER plans, New dasign decodes
gated sync supprassed signals—newesl pilotless
method. Circuit boards. mosi parts from Radio

Detailed theory drawings. schemalks, in-
structions $14.95 plus 52 00 shipping. DIRIJO
CORP.. Box 212, Lowell, NG 26098

FREE EVALUATION

and ADVISORY SERVICE

For prelessiensl risciranll  lechwiciens
by prestgious non-peofil argamzalion.
Earn University Degree (Rachelors or
Masters) Iough Home Stwr Credil
gwen tor prewious schooling and
proteasional expenience U?grade your
earning powsr. Free Detans

A KON PROFIT  conT/NENTAL LDUCATION ASSOCLATES

ect 7

E-Z Sateliile Ka™ corr?uter print-cut ol your loca-
tion, compass. angle finder $19.95 Free catalog.
Mastercardvisa IN-X-SALES. Box 45, Tion. N
03276 (603)286-3082.

55 OEGREE LNA'S! Brand namel improve zour Sal-
alite System! Converl block syStems to Ku-Band.
Replacemen! LNB Discounl pncingLNA. 201 E
Southemn Suile 1004, Tempe. AZ 8 L

BUILD YOUR OWN SATELLITE TV RECEIVING
SYSTEM AND SAVE! Instructlon manuals, sche-
malics. clrcuit board. parts kitsl Send stamped
envelope for ¢ {ete product listing: XANDI,
Box 25647, Depl. 21A, Tempe AZ 852

CABLE TV SECRETS-the cutlaw pubication the
cabie companies tried to ban. HBO, Mowve Chann-
nel. Showtime. descramblers, converters, etc sup-
phers isl nchuded, $8 95 CABLE FACTS, Box 711-
R, Palaskala, OH 43062

SATELLITE Systems $449 catalog $2. Also: KU
band systems. STARLINK, INC.. -16R Artie,
Hunisvilke, AL, 35805,

PAY TV and Satellite Descrambling.

pages of theory and schemafics BY ai of SyE-
lema Fantasy snd Anik-T schematcs mnoiuded  Mos!
COMGiale referonce 3vailabic o saielile scrambling
$12.95. MOS Handbock $10. STungun schematcs §5
Salaiite Syatems under 3600 . $11.9% Prnted carcuits,
ks calaiog $1

SHiJini ELECTAONILS COAP. N
¥

T6-294-2163

REEL-TO-REEL TAPES

AMPEX professional senes open real 1800-or
2400-feel on 7-inch mels. Used once Case of 40
$45.00. 10 172 x 3600 teet and cassanes available
MasterCard Visa. VALTECH ELECTRONICS. Box
6-RE. Richboro, PA 18954 (215) 322-4866.

EPROM PROGRAMMING

HOBBYISTS Pretested EPROMs sold with your
g«ogramrnmg installed ram list rovide

ast Servica Wite or call: ROMULU ICRO-
CONTROL. Box 8669, Rockville, MD 20856, {301)
540-8363.

ALARMS HOME PROTECTION

ORGANZATION pp Box 1197 - Chamglain WY ¢ 2919.1157

WWWwW americanradiohistorv comm

BURGLARIZEO? Professional Quality Intrared Mo-
tion Detecior Kils. Easr! Installation. Wiraless
Equipment available. REFUNDABLE Calatog
$1.25. GTECH SECURITY RE-1, 11221 Inter-
state-10. New Orleans. LA 70128

INVENTORS

INVENTORS1 Can ‘%x pealil from your idea’® Call
AMERICAN INVENTORS CORPORATION lor iree
information. Over a decade ol sarvice.
1-800-338-5656. In Massachusatla call (#13)
568-3753.
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CONNECTORS

ALL ARE 1 38" SPACING.

b
£

g] R

" AND VIDEO MODULATOR
FOR T.1. COMPUTER

T 2 UM 221-1, Dedired e uia weth Th com-
i i weth yweg Snarci. Bult-in

Eth 39 #5XM182 low
oL AN igatures

MULTLTURN POT
» SPECTROL
FROD S34-TI1

3500 BALH

BUZZER
(@ e
& veie
| TTL compatibia
31 00 mach
10 o B8 DO

+ 12 ¥dc or 24Vdc POWER SUPPLY

DELTRON MODEL Gp12/1%1 7
Dual plus and mows L2Vide open
Tracme ppty o by i o
24¥3c @ 1.50mp IMPUT sitee
11% vac or 230 wac

Fully rrgulstnt computer grace wwppsy

: it
GELES. CA STORE

4055 Vermont Ave

212 380 BOgO

viN NuvS, CA STORE

6228 Srpulveca Blyd

a18 997.1806

PO BOx 20406
Los Angeies LA 90006

Tovx - SI01D10183 ALl ELECTRONIC
EASYLINK MBOx . 62887748

P A00 B26 5432
QACER ONLY}

INCALIFOAHIA 1-B00 258 6666) FOREIGM CACERS

Ay ASKA. HAWAH
IR INFORMATION
213) 380 #000

e,

LAJ

CIRCLE 107 ON FREE INFORMATION CARD

MOCO D!

Chistwus J o 4 BSCHoN Bawich
Oprate on 12V Hook.up Dbz am rchuded, | S It cers Fadta 2k
m CATs AVMOD WERE $10.00 HEDQUCED TO S5.00 EACH | SAECIALMAICE . 31330 40ch | 31250 sach 10 for $110.00 [
T2/44 EOGE COMMECTOR
PC. 1y 700 oach SPECIALS MICRO-CASSETTE MECHANISM 220 vac LINE CORDS
w;::(;l‘.C?NNECTon llMIPSOVOLTD!ODES Mlcro-usss‘:ocupq tHarEpo 1or 4 COOLING FAN —_—" G‘@
oo oty o | et | sanae T dH WL i g Two wiRE
28754 EDGE CONMECTOR 1000 1or $30.00 * drvew matot. balt, haad, Multe xL 51N OPT-1Nat g 40rgy 0
Redsive 82 8 gpcn Sampondrta. 915 X 2 150K Fr devgae S MZSPI2 Iy FepeSt 0
10 0r 82 00 SOLDER TAIL ).C. } 458 souare
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RADIC-ELECTRONICS

=
L=3

THE BEST PLACE 10 BUY. SELL or
TRADE NEW and LISED EQUAPMENT
NUTS & VOLTS MAGAZINE
BOX 11I1E « MLACENTIA, CA #2470
T4 80211l
Joit Thaemands of Aypdery Matiorwde
Fvary Mawth

HUTY & WO

Orell TEAS UE JURSCAIPTIONS
FORE - D Clums & S4% OF - lan Choae

"u.,..w_.mc-& PLASE * S
[ L L

BUILD thes frve digit pan@l malgr and square wave
generator including an ohms, capacitance and fre-
quercy meter. Delailed instructions $2 50 sefunda-
ble plus 50 cents, BAGNALL ELECTRONICS, 179
May, Fairfield, CT 06430,

CIRCUIT BOARDS guaranteed Iowest Quotes Sin-
gle and Double Sided Boargs Prototypes through
large production quantihes. Mail speciications
moms HOBBYISTS: Print your own Orcuit board.

its of all sizes, low prces. Basic Kit. $3.00, mate-
nals for two 3°x4” boards (included), or SASE for
catalog T.0.R.C.C.C. ELECTRONICS. Box 47148,
Chicago. Il 60647, (312) 342-:171.

LOW cost modem, 2asy 10 build, 300 baud dinect
eonnect, Simple interface. $5. for plans. OMNISTAR
DESIGNS, Box 398. Columbus, NE 68601.

METAL deiector. Sénsitive, easy to bulid. Plans
555’503%. POWELL. 1162 June Orive, Xania, OH
4

FREE electronic (ool kit, with membership in Elec-
tronic Project Club. Info and calalog $2.00. AEWS.
PO Box 746. Delvalle. TX 78617,

KEYPAD Control: Cantrallzed digital control of al
automabile elecincal funclions. Detailed sChe.
malics/instructions. $5.00. BAYSIOE ELEC-
TRONICS Box 71, Patuxent River, M0 20670

CABLE-TV

DEALERS wanted: Channel 2.3, and 4 notch fil-
1ers. Money back guaranteesgzgd ggnﬁo (10;
sampie and guantity price list. nells
GAF?\" KURTZ, Box 291394, Dave. Fft Jaaes.

WORLDS BEST CHANNEL 3 NOTCH FILTER.
$39.95, (DEALER INQUIRES INVITED).
CADSLEY{A). Box B840, Champlain, NY 12919,

583 DESCRAMBLER PARTS 1o construct project
in Feb.84 Radic Electronics. 549 95 (Deater inquir-
as invited). CROSLEY, Box 840, Champlain, NY
12919,

NEW JERROLD STARCOM-CS 60 channel, wire-
lags, mMOe control cable converter Volume and
“commarcial killer” mutea control. Programmable
time switch turns TV on/olf arkt can ehange chan-
nel. Programmable favorite channgl scan. Instant
channel recall. Auvtomate hre tuning with manual
ovende. Video and auvdlo oulpuls. Works with all
dascramblers. 1 year warranty $169. Dealers want-
ed CROSLEY. Box 840. Champlain, NY 12919
{518) 561-8700.

VIDEO SPECIAL EFFECT PLANS

Eacng COLOA Spucid EMact utie] i Bhute:
Yedwon - works milh VY veleo camwen o WOR

Wbt pady b e
Sy croer My R phat 11 phpcang
NP for COMORIE Dat ) gl Shuhng RChS-
man, OB arhoat, oy § OIS
Pon 0 i ] o et SARE W Frue

SPEAKER REPAIR

SPEAKER raconing-radio, hi-fi, musical insiru-
mant. All work quarantead 551, 1925 Chartwell, Ft,
Wayna, IN 46816, (219) 42-MUSIC.

ELECTRONIC COMPONENTS

ELECTRONIC COMPONENTS—R#sistors. an
valua/quaniity (Minimum 20/valyel 174 watt 5,01 1
walt $.02 - ;1.25 shipping. Quantity discounts,
1,000-. Send waitagetgf value{s) Cuantity(s) and
remitance. Capacitors - 50V Ceramic Disk, all val-
ves $.106@, minmum order $1.00 - $1.25 s‘illpplnq_
T.0.R.C.C.C. ELECTRONICS, Box 47148, Chi-
cagoe, IL 60647. (312) 342-9171

WANTED

INVENTDRS! AIM wanis—Ideas, IMventions. new
products. IMproverments on gxising products We
present weas O manu'racturers. Confidentialily
guaranieed. Call toll free 1-800-225-5800 for infor-
muhon kit.

INVENTIONS, ideas. new products wanted® indus-
iIry presentation/national exposition. Call free
1-800-528-6050. Canada. 1-800-528-6060. X831.

U.S.Savings Bonds
Now Paying

8.36%

U.S. Savings Bonds now pay
market-based interest rates—Ilike
the money markets. Plus, you
get a guaranteed return!

or more information, call
toll-free 1-800-US-BONDS.

US. SAVINGS BONDS®<.
Paying Better Than Ever =~

.
)

Markort-based muerest rales apply 1o Bonds pur-
chased on and after TILB2 and held at leas five
vears Bonds purchased 11/VA2 earn market.
based rates when held 10M3182. Bonds held
bess than frve years cam ower zares.

the lelephone-llne computer services,

FEATURES:

* Uses 1he new SMC 9028 Video
Controller Chip coupled with 8
65024 CPL.

+ RAS5-232 gt 18 Baud Rales lrom 50

lo 19,200

On board prinler port!

24 X 80 lormat (50/60 Hz).

For 15.750 Hz {Horlz.) monilors.

3 Terminal Modes: H.19, ADM3A,

and ANSI X 3.B4-1979

Wide and thin-line graphics.

+ While characters on black back-
ground or reversed,

+ Chaeacler Allribules: De-1nten,
Inverse or Underline.

* Low Power. S¥DC @ .74, + 12v0DC
@ 20MA,

. o ®

»

THE NEW 65/9028 VT

ANSI VIDEO TERMINAL BOARD!
+ FROM LINGER ENTERPRISES «
A second generatlon, low cost, high periormance, mini sized.
single board 'or making your own RS$232 video Terminal. Use
as a computer console of with a MCDEM for ho ok up to any ol

MICRC SIZE!

« Mini gize: 6.5 X S inches.
+ Composite or split video.
* 5 X 8 Dot Matrix charaCters

SQURCE DISKETTE:
PC/XT FORMAT

(WL case). 5% IN. $15 F
« Answer back capablilty. g
» Balery backed up sialus memory. FOR A&T Company/Institution
* For ASCII parallel keybosrd. ABD ST o
Digital Research Computers ciry_
{OF TEXAS) State,
P.0O. BOX 381450 « DUNCANVILLE TX 75134 « {214) 225-2309 i |

Call or wrlte for a lree calalog on Z-80 or 6B09 Single Board
Computers, $5-50 Boards, and other 5-100 products.

ALL SALES SUBJECT TO THE TERMS OF OUR S0 DAY LIMITED WARRANTY.FREE COPY UPON REQUEST.

ch_ns: Add 51,00 POslege. Wa pay bal¥nce O¢deds under 1% edo T3€ hending Mo
COD. we accept ¥ius and MesierCard Tazas R aod 5. 1M"% Tar. Foreign orders
Iescapl Canada) 4dd 20% P & M, Orders over 550 add B3¢ 1or ndurents

This publication
is available in
microform.

University Microfilms
international reproduces this
2 publication in microform:
microfiche and 16mm or
3a5mm film. For information
about this publication or any
" of the more than 13,000 titles

we offer, complete and mail the coupon to: University
Microfilms International. 300 N. Zeeb Road, Ann Arbor,
MI 48106. Call us toll-free for an immediate response:
800-521-3044. Or call collect in Michigan, Alaska and
Hawaii: 313-761-4700.

£ Plenso send information abour these litles:

g -

Universi
Mic?gi]ms
international
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DESCRAMBLER PARTS!

We stock the exac! parts, PC board and AC adaplor for Radio Electronics
February 1984 articie on building your own Cable TV Descrambler.

*701 PARTSPACKAGE. .. ... .. 29.95

Includes all the original resistors, Capacitors, diodes, transistors,
integrated circuits, colls, IF transformers {toko BKAN-K5552AXX).

702 PCBOARD.. ... *12.95

70 A RIDAPTOR - .. G i i 512.95
Onginal {14 voits DC @ 285ma) ac adaptor ysed in the article.
ScP-EcCelcA-L-S
O 7 O ) R A = A Pt S = v ey e Now 39

ALL THREE #701, #702 & #704

Add $2 50 shipping and handling — $4 50 for Canadian orders
Woe also offer quantity Discounts on 5 or more units

FREE Reprint of Radio Electronics article (February 1984) on Building Your
Own CABLE TV DESCRAMBLER with any purchase of above.

CABLE & ﬂ:ﬁ? ORDER
CONVERTER - TOLL FREE

SC-60R CONVERTER. 569.95 1 -800'22 7"8529

Thousands of these converters sold nationatly for 5119.95 =

) inslde MA 617-339-5372 —
We offer you this same type of converier 1or only $69.95 B T 0 . VISA
All converters are NEW. with Full manutactorer’s WARRANTY. =7 VISA, MASTERCARD or C.0.D. s
FEATURES:

0O Full 60 Channel Capability
0O Cordiass Infrared remote cONrol

O uitra-Statle Synthesized tuning
O Microprocessor controlled PLL &
O Works on all TV models. channel 3 output
O Standard/HRC Switch for compatitility €LECT Bou Ics Iuc
with all Cable Systems
O Wil work with all types of externai descramblers | [ ]
Add $3.50 Shipping and Handllng
$4.50 on Canadian Orders P.O. BOX 800R ® MANSFIELD, MA 02048

CIRCLE 65 ON FREE INFORMATION CARD
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TELETEXT DECODER

coniinued from page 70

Once the page appears correctly. alternate
between TV and ieletext modes several
times, making cenain that the page comes
up properly cach time.

If you have trouble getting a clear im-
age and you have a static-and snow-free
TV image, adjust the module’s oscillator
so that it will lock onto the Incoming data.
This is done by adjusting the trimmier ¢a-
pacitor near the crystal on the module.
The module coil and that trimmer may
have to be adjusted in concent to get a clear
teletext image: go slowly, and allow the
page time to clear between adjustments.

When you have a stable teletext image,
adjust the trimmer capacitor C38 on the
PC board until the color appears in the
teletext page. Don’t worry about color
values; adjust for clear, even colors across
the display. Then adjust the chroma bal-
ance control R52, near IC4 (MCI377).
until the colors are acceptable. Again,
some cross adjustment of C38 and R52
may be necessary to obtain the best color.

Using the decoder

Using the DSE Teletext is as easy as
wrning it on—even achild can use it with-
out more than brief instruction. How you

connect ft to your video system depends
on whether you want to be able to bypass
the decoder: if it cannot be bypassed, it
will have to be en whenever you watch
TV.

The decoder can be used in three
modes: teletext, mix, and newsflash. If
you simply want to scan through the pages
of a teletext service, press TT to cnter
teletex! mode and select the page you want
10 sce by simply entering its number. If
you want to view the pages and monitor
the TV image at the same time (during a
commercial, for example, or while check-

FLOURESCENT DISPLAY
40 CHARACTER I
= PROGRAMMABLE ==

This VACUUM FLOURESCENT DISPLAY is
kormoletely self cor d. The unit

»f & power suonly, and &lf the slectronica
wEcamssry ta Drovide wnidireciionel poere-
sloh ueilizing the 1tBnderd 7 bit ASCI code
Al inputs 8 TTL compatibis. Tha ASCN
koded English font emoloys & U8 cherecier
ser. Jseful wherever BlDha-aumarld infor-
maion muat be contlnuously disoleyed.
ICames with reaulred 20 pin connector and
2 fr. of mibban ceb'e. Ao Included ere 14
asaes of dets. All you need Is @ 3VDC
wpply snd the ASCI code lnout.

Jisolsve ware ramoved from unused. new
spuiDmant.

STOCK No. M437 # 3005 esch » 1400 3

GE TRANSFORMER

Beimary 120240
Becondary 12724
Powsr .25 KVA
Camaletelv Enclosed
Dry Tyoe. UL Listen
Modet B 9TS1B107
BTOCK MNo. 90124

$ 30.50 mech - $2.00 M

Tsl. AC 017 3B8-4T0S

RADIO-ELECTRONICS

-
L=

CIRCLE 270 ON FREE INFORMATION CARD

2] UTILIZE SPACE AGE TECHNOLOGY.
H CAUTION THESE DEVICES CAN BE
BE WLEGAL

... S8.00 1PGSK I
(8] PHASOR P AINFIELD CROWD comnou.ﬂl PPF10
& i S

0. M .38950
BLST . PI#&& smonv BLSIK | KTM;G.ANS 556? 10
PLASMA N GUN - ewmwan attectg 5 to
feet 100,000 VOLTS
TMIO0 ke e ASTRRLED. - s
iTMi
nusrusamvcun-mmnmmmmw
weids hardes) of metals MAY RE HAZ ARDOUS.
RUBIAN Parts Avallabie tor Com mr Devicesz)
A CARBON DIOXIDE BURNIHG, CUF LASER — Pro-
GuCPS 1 conbnuous bearn of high enerty. mvazmz,mcms

(2]

E LCS. AN porra Avaitable for Compieting Devics §20 000

YISIBLE LASERALIGHT GUN — Droduces inlente red Deam for
yg'g ng. 3parbng skt Handhela:om‘i
LG Plans $1000 (xiz g A

PULSED LASER RIFLE - Prmuces 1.'»:!.'! unn intra red
Walmmwm
LAGS . AN Pacis & Dioday Aveiiabie $10 00
rB:GINNERSLOwPOWERVISIBLELA SER _ Chisce of

, PEBOW, Jreen— prowdes an excellent source of monac
ight
LHC2 _ Puns . $500 LHC2K . Kit. . 3M.50

SHOOPETR PHONE — Aoy Adlows e 0 Call s Premmases and ksten
1 withoul PRONE Ever |

SNP20 $69 50
Panyxt .. 359 50

Roz Pans 5900 SNP2K .
Lo NG RANGE WIRELESS MIKE — Miniatry device ciearly
irpngmits well over ong milly. Super SEnsibve,

MFTI P
WIRELESS TELEPHONE m—Tramwm
suctes OF DhONS Conmvet Satim ower oo male, Shuls off dutoma
VWPMS  Pans 5300 vWPMSK Panuit 539
PWM5—LONG RANGE SUPER EAR WITH WIRELESS

JPans . 51000 PWMSK . M., 513950
- Assemibled end Tested . $169.50

$700 MFTIK . I 4950

T 0PEN 10¢ ormlers ANyhme. TECIVWGRNT uemlﬂ

O hurdrects MO Samlar gevices: Sand check, cash,
5 INFORMATION UNLIMITED

P N =TI
F
]

Thurs for those needing assistance of mformabon Send

DERTRA, P 0 Box 716 Amhersi N H 19001 Tet 50367347301

CIRCLE 72 ON FREE INFORMATIDN CARD
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ing sports scores in the middle of a game),
press smix and the lext will appear in white
over the TV image. Finally. if you just
want to watch TV, but want to be alen for
news, you can set the decoder to a teletext
service’s newsflash page in mix mode.

The newsflash page is normally held
blank. so that the TV image will remain
undisturbed in the mix mode. If a news
story breaks, the service inserns one or
two lines of tex! at the boitom of the page,
usually a brief headline and the page to
see for details.

When the decoder is switched from TV
10 teletext mode, it will always come up
on page 100, which has been chosen as the
universal index page for World System
Teletext. From that page you can go to any
other, be it an index or a feawre page,
simply by entering that page number.
When the page comes around in the loop.
the decoder will store it in RAM and dis-
play it on the screen.

If you want to go to another magazine
broadcast within the same VBI, simply
enter a page that is within that magazine’s
loop. On WTBS and SPN, Electra’s title
page will always come up on page 100,
and any page between 100 and 199 is with-
in Electra’s loop. If you want Cablerext,
enter any page number between 201 and
212, and the decoder will enter
Cabletext’s 100p and present the selected
page from that magazine.

When you select a new page, the pre-
vious page remains in RAM and on the
screen until the new one appears—there is
no blank screen time. The wait for 2 new
page can be L5 to 20 seconds, but is about
4 seconds on the average. If you don’t
want to wait. or if you want to check the
TV image without disturbing the teletext’s
operation, press CANCEL. That will return
the display to regular TV, without inter
rupting the decoder’s operation. At your
convenience, you can retum (o teletext or
mix mode, right where you left off, All of
the remaining decoder commands are
summarized in Table 1.

Now, get started and enjoy your de-
coder! R-E
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OPEN SATURDAYS B AM. TO 1 P.M. WITH 24 HOUR ANSWERING TO TAKE YOUR ORDER ANYTIME

t‘ 50 SERIES
THERMOMETERS

51 DIGITAL .. .-- 5108
52 DIGITAL .51

In¢luges Batlery & Bead Probe.
Other Probas & Accessories

COMPLETE INVENTORY OF MULTIMETERS
AND SCOPES FROM 18 MANUFACTURERS

WM. B. ALLEN SUPPLY COMPANY
TEST EQUIPMENT SPECIALS

80208 SERIES
3% DIGIT DM

5 Funciions = 24 Ranges » UL Ligted

80218... $137 Audible Cont,
BO20B. .. $172 Conduclance
8028B... 5172 True RMS

B024B. .. 5215 11 Funciions

Accuracy * 100 u¥-
1000y AC & OC 0.1
uh-104, All Fused +
A%C.55C

§$223

Sama Fealures as 28
Plos MINHAMAX

FLUKE 27 -

Aacording Moaa +
Ralative (ditierence)
Mode

FLUKE 21 . SB8

Aveilable
20 SERIES
Analog/Digltal
FLUKE25. . 5138 FLUKE 73 . $68
0.1% Bawic DC 3200-Counl Digital

70 SERIES
Analog/Digital

FLUKE TS ....SB6
All 1eatures of 73 Plus
05% Accuraty +

$120

FLUKE 77
Al {eatures ot 73 ana 75
Plus 0.3% Accuracy *

EHaplay » Sleep Mods *

18 Ranges « 07% OC Autorangs * Touth Hold * Holsle
Accuracy * Dioge Teat + 300 ma Range « InCluded

Currant 10A, AC or OC «f  Conlinulty & Dicda

FAesinl 320 ahm to 22 W Tesl Beepe:

ohm

TEMPERATURE
MOCDULE & PROBES

BOTK  Module .. .. . §51

BOTK Immarsion . . 533
Probe

B0PK3 Suriace . 568
Probe

WM. B. ALLEN

ELECTRONICS
CATALOG

FREE

WITH EVERY
PURCHASE

$15.00

80604 SERIES
43 Digit

LUThT Y 5301
4¥: Digll « 0.04% Accurscy
OC = 0.02% AC « dBm o
relative dB measurs * 200
KHz Freq. Counter

e
Sy

8062A . $254 !

4% Digi1 0.05% Accuracy
OC +* Trus-rma AC 10 30 KHI
+ Resial to 300 M ohm.

BENCH DMM
£ Dight

BOSOA ..
B050a=01 N0 . N i

00 462-9520

WM. B. ALLEN
SUPPLY COMPANY

ALLEN SQUARE
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BUILD A COMPLETE XT SYSTEM—$698

STATIC RAMS % o % kA HIGH-TECH & & % % EPROMS
g NEC V20 UPD70108 $1495 e

(450l [EMOS]
|aSmailLP
] REPLACES 80688 TD SPEED UP |8M PC 10-40% [350naI 5V}
(L d (250 5V}
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. ss LEJTPERSET OF 80868088 INSTRUCTION el e
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ATEL.REFAERM 655301  (130vmHEVHAEFMESH) 2.9
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% VISIT OQUR RETAIL STORE LOCATED AY 1256 SOUTH BASCOM AVENUE IN SAN JOSE
g L s HOURS: M-W-F, 35 TU-TH. %9 SAT. 10-1
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
Q JDR Microdevices Ex Syl
i smoo For halern,
© 1224 S. Bascom Avenue, San Jose, CA 95128 S e g
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EQQECARD CONNECTORS 36 PIN BElI‘I[THDIIIBS A e

100 MM ST B900 125 PN EF 4935 CALl
100 IDCENT6  RIBBON CABLE
ipm PC | CENIS SOLDEA CUP
FEMALE
IDCEMM/F RIBBON CABLE
CENIEAC AT ANGLE L pOUNT

preysgakaykhs

-]
-

DIP CONNECTORS A @% ; OIDOES/OPTD/TRANSISTORS
wewmemon [ onew L oo AN e e, LB oM @
[umgmuwrmo

&
g

KETS AUGATuST |62 | 73 i—“_h-:lth (139 [1.49 |r.00 249 | Tndo04 1

- = = — = [ = TN5402
| v RELLARNITY TOOLED 3 | " . . KBPoa
S Eagpaie ~ ° | UoaTnw 1,30 180 0 i e fagl .18 .70 fauc : Boa
COMPONENT CARNIES
HLADE

B . MOASSC-2
s Meax (45 |89 (8% |39 | B 4P 3 (10% (149 : = w1122
i = - PNII22
D PL6 DG 1DPas [o8 | o8 | - |7 |:.u_! T T nzees
FOR OROE AiteGs ING TAUKC Taomis SEE | AkdiNiA TURE BELOW AUGAT 248T 2M 3055
ZN1904

R T L]
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LED OISPLAYS

FND 357354 COM CATHODE |
FMD 504503

FHD. 8075101

MAN.TZ

COM CATHODE

COM CATHODE

CO0dn CATHODE

LOM CATHODE

4xT HEX W LOGIC

HPEDEZ 7340 4x7 MEX W LOGIC

| DIFFUSED LEDS  «»ss

I 0] UMBo A W 0

[_ FErD GREY - 5B E JUMBG GRE Em W 14
— JUMHC YELLOW -1

ORDERING (NS TRUCTIONS INSERT THE MUMBER GF CONTACTS N T 1OUNTING HOW
MAAXED Yu™OF THE "OROER BY- PART NUMBER LISTEDL st RED

EXAMPLE A 18 PiN RIGHT ANGLE MALE PG SOLDER WOULD BE DEISPR

MOUNTING HAROWARE $1.00

SWITCHES
Min TOGGLE O ON

IDC CONNECTORS MIN) TOGGLE ON ON

MiNI TOGGLE OM-OFF ON
MINT PUSHBUTTON N O,
MINI PUSHEUTTON NG
AFET TOGGLE ON OFF
BLD OUTPUT 10 PORITION & Pin Dip

0IP SWITCHES

4 FOSITION E T POSITION
5 POSIMION 0 & PORITION
0 10 POSITION

RIBBON CABLE
It wne & plosaure toplace an order ejth your [mmaLE colon [coron cooep |
HARD TO FIND SHORTING pecple. 1 found the response pleasant and
“SHAPRBLE" MERDERS BLOCKS helpful and the anseers proapt and correat. The

CAN 6 SHAPPYEARANT T o = delivory on my most recent order wan faat,
L i CONTaCTS |. i correcL and sell packed. [ already had faithin
VT the quality mince my family has beon using some

1x4¢  STAMGHT LEAD P
1zd¢  AIGHT ANGLE bl of your products for meversl ysard sith no

$r40  RIGHT ANGLE 5/$1.00 problems .
Sincerely, J.D. Hattavay
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RADIO-ELECTRONICS

-
o]

oroerToLL Free  §00-538-5000 800-662-6279 ca)
BARGAIN HUNTERS CORNER PABE WIRE WAAP WIRE

PRECUT ASSORTMENT
-
FHA \ '1 0
DS =41

WIRE WRAP PROTOTYPE CARDS

FR-4 EPOXY GLASS LAMINATE
WITH GOLD-PLATED EDGE-CARD FINGERS

1N ASSORTED COLORS 827.50

100wa. B8~ 8 8-, B.57. 20"
280sa. 15", 4.5, 5.0~
B00ss: 387, 15", 4.0

SPOOLS

‘ .

* RELIABLE-QURECT DRIV U ADE FOR 500 tem 21378 1000 rewt 83198
FRANMNKLI =y ¥, ITA 4 _'-lr R IN FDDs Figass specity coloe:
FOR APPL = Bl Biack, Yatlow or Red
* 100% CO SAND lle; USE
w/STAND FSOPTIONAL am.PR2
$49.05 COMLE - EMI FILTER $4.95 ' IBM
FR P . * MANUFACTURE
BAKED E PLE: | rgvsgsg'om ¥ f‘i. ) ”%ﬁ%ﬁ%ﬁ%ﬁéﬁgm
3 Tl . FIT8 LE.MP RELOW L ‘ 1BM PR WITH 8% AND OROUND PLANE . ... 82795
» SHIEL B LE - B AMP 120/ T50 VOLT SR8 18M-PAZ  AS ABOVE WITH DECODING LAYOUT  a19.98
EMI-FREE @FERATION ¥ v $.100
R yE EAR WARRAW u:zs FEUT LINE GORDS P11 pARE. NO FOIL FADS sl
5 ¥ ‘ Lo BalconoucTod K PI00Z  WORIZONTALBUS ... +21 80
l ' ‘ y 1 4 N 1 Ry O T P10 VERTICALBUS ........., w21 a0
; i Y o pEoNDUCIORY i FI00-4  SINGLE FOIL PADS FER MOLL »22.7%
, W APPLE
HURRY #~ C i | £ AHE LIMITED! Bl mMUFFIH E‘"s . pso@; BARE . NO FOIL PADS nl._}:
a1 18- ROTRON 14 PEOC- HORIZONTAL BUS . . s Y -3
SPECIALS END 4/30/86 U wdmn le3 T SISLARSRC

SOCKET-WRAP 1.0.™ 3 FRAME STYLE SWITCHING POWER SUPPLIES
:§g?g":‘:§§§.:.£::;::.‘:';: e Eg :E TRANSFORMERS PRBM 80385 e
- CAN WRITE ON PLASTIC, SUCH AS IC # .E St 195 waATTS _—=
"2* owaaros T30 Pae|er - LSV @154 12V P aza  PRIBM I o=
14 IDWAAP 14 19 156 om ~8 AV P Sa 2V E BA el Y=
1 DWhAsp 18 10 195 | gn - + OME YEAR WARRANTY e ‘:
IDWAAP 13 s o =
PS-IBM-150  $129.95
+ FOR IBM PC. XT COMPATIBLE

CHANGERS - 150 waATTS
12V S 2A -5V @ 1A
13V B SA. SV @ 5A

« ONIE YEAR WARRANTY P3-130

PS-130 $89.85

» 130 WwaTTE

* SWITCH ON REAR

* FOR LUSE 1IN OTHER 1BEM
TYPE MACHINES

- S DAY WARRAMTY

PS-4 $49.95
- WSE TO FOWER APPLE TYPE
WETEMS
v P AV pLTIA
AV P RA TV D BA
+ APPLE POWER CONNECTOR

PS-SPL200 $49.95

PLEASE ORDER BY NUMBER OF WRAR
PACKAGES (FCK. OF} & L5

CAPACITORS OATARASE EPROM ERASER

« ERASES TWO EPAOMS IN 10 MINUTES
IJA 3~$TA I‘.'.l"L,M » COMPACT-NO DRAWE R
. ‘ S - = THIN METAL SHUTTER
0 22 PREVENTS UV LIGHT
138 re) ’ FROM ESCAPMNG

$34.95

Ya WATT RESISTORS

5% CARBON FiLm ALL STANDARD VALUES
FROM 1 OHM TO 10 MEG. OHM
10 PCES mrrwwhe 03 100 FCH s el .03
50 PCH e whe 020 1000 PC S wra vabur .08

&

$Y3ERENY

RESISTOR NETWORKS

MONOLITHIC SIP 10 PIN 9 RESISTOR 6o M .., AV IA
sov e s g llar aPIN 7RESISTOR 5o [l T 8T e ra
3 “J sav DIP 16 PIN B RESISTOR 1.09 [l - uL arPROVED

ELECTROLYTIC oIP 16 PIN 15 RESISTOR 1.09 + ALUMINUM ENZLOSURE
A KLAL DIP 14 PIN 7 RESISTOR 99
14 PIN 13 RESISTOR d

BO0KS ey STEVECIARCIA

HIULD ¥OuA OWN
I80 COMPUTER

MIGROCOMPUTER
HAROWARE HANODBOODK
FROM ELCOMP  $14.95

SPECIALS ON BYPASS CAPACITORS

1993

01 A CERAMIC DISC 100/05.00 W cintur CELLAR vOu 1 298 OVER 300 PAGES OF DATA SHEETS

011 MONOUITHIC | 100/510.00 ll CiRcuir CeLtax 3gt 2 :1:::: ON THE J&r‘_cr:m%n'w"ﬁsm

; A RAMIC DIS 100/ 86.50 1 wOoL (A B I<e INCLUDES CMOT. 7LD,

COMPUTER GRADE 44,0004 10V At MONOLITHIC 100/512.50 B Cincun cerianvors  sin0s S SN0 ok momer o ot O

WISH SOLDERLESS BREAOBOARDS LITHILM BATTERY

NEW EDITION!

= ABATRED 1 CLOCK CICUTTS
PART s o] TE | v n .
NUMBER J“'"m‘, ETAIPS| mm,'mlnn_,m:ul PosTE |PTICE | — T 1986
WD | 3Bk B.50" e 2w
CiEE T - i 830 (5. Ic MISTER
WER.204.3 | 394 ¢ B4R 100 2 e | 3 12.99
2043 | M mE L 3 THE INDUSTRY STANDARD
[weu 208 |

JIVOLT RATTERY (L]
BATTERY HOLDER  #1.48

VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE

$129.95

HOURS: M-W-F, 8-5 TU-TH. B8 SAT, 1¢

Jm M- Od ] PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
icroaevices 2 .

1224 S. Bascom Avenue, San Jose, CA 95128 o :::::

800-538-5000 * 800-662-6279 (CA) ® (408) 995-5430 =T -
FAX (408) 275-8415 ® Telex 171-110 -

€ COPYRIGHT 198 JOR MICROOEVICES
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DISK 3-WAY SWITCH BOXES
FOR APPLE %E;LE%TERS lIP"PTltEREEcMEPcl : Aglsj 9 s;u;'m. OR PARALLEL Jﬂédﬁ
120 CPS DOT MATRIK PRINTER

MELCT l PHIN 'I'ERS '|'0 ONE
' o ervom PROGRAMMER $59.95

AP-150 S
$90.95 i)

+ ALL LINES !\\‘“’CHEI\
% mano‘.vm.trv ROTARY SWITCHMOUNTED
ON P
+ ¥a HT, DIRECT DRI
+ 100W APPLE comnnm.t

- GOLD CONTACTS
+ MK MONTH waRNANTY

= STURDY METAL ENCLOSURE

« DUMICATE

A BLAN ANY

Tam SEMIES EMMOM SWITCH-IP cCenTROrocs paralley  SHR.0S

SWITCH-38 Rszaz semaL 9085

BAL-500 ==
$129.95

« TRAC MECHANISM IMRECT ORIVE
= 100% aPPLE COMPATIELE
+ PURL ONE VAR w

MODEL 1 69 95
SP-1200 .

+« EFSONABM COMPATIBLE

+ S.WIRE PRINTHEAD

= 120 CPS.BIDIRE CTIONAL. 80 COL.

= FRICTION AND TRACTOR FEED

+« PROPORTIONAL SPACING

+ CENTAQMNICE PARALLEL INTERFACE

* BCHARACTEm SETS AND GRAFPHICE

SPO0T iBM PRINTER CABLE 0
MEPLACEMENT AIBBON CARTRIDGE 5118

B2l PRINTER BUFFERS

* EREES COMPUTER FOR DTMER TASKS
wHIL INTING LONG DOCUMENTS
* STAND. ALDNE DESIGH WORKS WITH ANy
PUTEAR OR PRINTER
Ml WDELS FEATURE PRINT paLSE
WEMORY CHECK, GRAPHICS CAPABILITY

SP120P  PARALLEL  $139.95

= AN UPGAADABLE TO 258K
= LECQ INDICATOR S HOWS VOLUME OF DATA
IN BUFFER

SP120S RS232 SERIAL $159.95

= G4 UPGRADABLE TD 256K
=6 SELECTBALE BAUD RATES. FROM
008 19,2008

= .? EXTESNAL POWER JUPPLY
NEEDED
= OE YEAR WARRANTY

15K RAMCARD $39.95

AP-135 B
$128.95 L~

= FULL HT SHUGART MECHANISM
. gclgacl".l REPLACEMENT FOR APPLE
= BIX MONTH wa R LANTY

QOUBLE |

5% FLOPPY DISK DRIVES
TEAC FD-858 ' 4T 0500 FOR il 1039
TEAC FO-BSF W WT 05 004D FORNAR  3109.9%

THAC FO.BBOFV 1) NT D&H0 0N @A AT) 51495

+ FULL TWO YEAR WARARANTY
- a:mn YOUR 43K APPLE TD

« LISE IN P OF AFFLE

smtm [ LANGUAGE CARD SP110P  PARALLEL  $249.95 [l FANGON TMI02 perooponmw 43933
MAC535 | i AR PCCAMD B /msTIUCTIONS TMSS (Y, eonaoaBLE TO $12K P 863 DATD BOR mn bl 114
Lg - lm‘:%”'" [g;:l::g ::g:::!in:'ns GumE OT.va2 \v\ufu‘fwmon‘l 279 95
r | "
$249.95 IC TEST CARD Seass Q) rL R cicans @ FLOPPY DISK DRIVES
+ 18" ADD-ON DISH DAIVE DATA IN BUFFER FD 100-8 5510 WAW £OUV 5113.00
= 100% MACINTOSH COMPATABLE . gnn "U;C"?":t“li FD 200.8 DE/DD A 881R QU 130,00
* ODUBLE SI0ED BOOK BYTE STOMAGE COMIEDI A OOCUMENT
WG CIECT sk CrrANISM DiSX DRIVE ACCESSDRIES
+ FULL ONE YEAR WARRANTY THAC SPECIFICATHIN MANL AL 500

TEAC MAINTENMAMCE manUAL L ]

. QJ’CKLV'EI'IMN' COMMOMN ¥ HT MOUNTING HARDWARE
-

= DIBFLAYS FASS OR FAM

= DNE YLAR WABRANTY

= TISTE 4000 SERIES CHMOS.
TARE IR CHOY
7400, T4Ll J4L TAHA T4

'E_JA

= 100% APPFLE e COMPATIBLE.
READY TO M IN v SHIELOED
BLE ET IE’D%O 19 PIN

EOAREiok [ omecr ] 300B MOCEM  $49.95

DAIVE FOR APPLE OR I18M
= S MONTH WARRANTY

DISK DRIVE ACCESSORIES

FDD CONTROLLER CARD #4935
Ic ADAPTOR CABLE 519,95 . S
ADAPTS STANDARD APPLE DAIVES

NASHUA DISKETTES DEALS
S%" SOFT SECTOR
DS/DD WITH HUB RINGS

$9%¢  69C.: 59Ces

BONOF 18 SUMKOTY M  suL 09T 250

INCLUDES ASCH PRO-£2 SOF TWARE

TLAC FO-B8 TaNDON Tisty 0.2

NaSHUA DISKETTES WERE JUDGED

" : TO NAVE THE HIGHEST POLISH
EOCUSHAIN S-LE s B [ O ntconten AnraiTuor OF ANy DISK DRIVE ENCLOSURES
DISHETTER TESTEG ACCORDING TO
Tt b “COMPARING FLOPPY OISKS . myTe $/04 CAR-APPLE 24,
KB-1000 $79.85 - BELL $Y3TEMS 103 COMPATIRLE A R C AN T U e A
CASE WITH KEYBOARD » INCU ADAPTOR CAB-1FH3
FOR APELE TYPE MOTHERBOARD [l | BIIEAL et DISKETTES R o MiGE sy oS omtn Y
RUSEROERMEDIRUNCTIONIKEVE CABLE FOR APPLE tkc $14.9% HASHUA 5% CAD-23¥5 v
Binton coRTRoE ™™ . i o DUAL SUMUNE BW” CABNET W/ ROWER SUPRLY
' CAPS LOCK * AUTO-REPEST N MOZE O5/0UAD SOFT 13595 [ CAB-275YR VERTICAL 120008
JOYSTICK cmann §7.95 @ ™Mo [ IR A 14195 OUAL SLIMUNE 8~ CABMET W, POV R SUPRLY
FOR ATAN: 400, 800 2600, WASHUA 8~ CAN-2FH8 HORUINTAL $219.93
VIC 20,64 AMD APPLE fla . e Tt DUAL FULL HT 8 CABSET W. POWER SUFWLY
N ED20 DS DO 50FT MEYE
DISKFILE NASHUA 3.5"

NS5 35 $5.00 FOR maC +12 95

VERBATIM 5%

¥-MDID 55 DDSOF‘I’ L=+ 5
¥ MDD o8/ 12985
¥.MO10D 5500 ¥ SCCIOR HARD 32385

HOLDS 70 B4~ DISKETTES

$895

KEYBDARD-AP $49.95

= MEPLACEMENY FOR ApPE I
KEYROARD
= CAPS LOCK MEY, AUTO.REFEAY
NE MEY ENTAY OF BASIC
A CP/ M COMMANDS

TEST EQUIPMENT FROM JOR INSTRUMENTS
DIGITAL MULTIMETER PEN OPM-1000 $5d 95

AUTO RANGING. POLARITY AND DECIMALI

* LARGE 3.5 DIGIT
DISPLAY

« DATA HOLD SWITCH
FREEZES AEADING

« EAST, AUDlgtE COM-

3.5" DISKFILE voLDs 40 $97°

POWER STRIP

ENTENDER CARDS e $12.95 « Lo BarTERy
IBM-PC 54500 y « OVERLDAD PROTEC.
IBM-AT $68.00 eesane il o £
et i Wi 20MHz DUAL TRACE OSCILLOSCDPE  MDDEL 2000  $389.00 5
APPLE lle 545.00 35MHz DUAL TRACE 0SCILLOSCOPE MDDEL 3500 $549.00 -
MULTIBUS 586.00 FOR MORE INFORMATION OGN THE OSCILLOSCOPES. SEE OUR FULL PAGE AD ON PAGE 13. §
CALL FOR VOLUME QUOTES © COPYRIGHT 1988 JOR MICACDEVICES s
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BUILD A COMPLETE XT SYSTEM—$698

§MN! BOAR CPU, OPFTIDN AL |
R A nE B ' | TAXAN SAKATA ~ CENTER SYSTEMS
- ALL KCx SOCHETED.HIGHEST r : RGB YISION (N COMFOSITE GOLOR MONOC

e . MODEL 415 M o0
SRS SEAGATE ST-225 R $289.95 §169.95 $99.95

IBM COMPATIBLE INTERFACE CARDS KT MOTHERBOARD $159.95

ALL WITH A ONE YEAR WARRANTY PRO-BIDS $29.85

XT GOMPATIBLE P GRT MONITORS FOR ALL APPLIGATIDHS
MOTHERBOARD f ‘ g
1087 CO-PRAQCE 5 50R
+ BEXPANSION BLOTS
& MCE"s;gaOOA:g,‘z' HOMS A N 3 MADE BY 1aKaAM /DB ACORM = 10F ALTED FOR Apmi [ 1} thtl:l“”"‘:’f:’ﬂ"u‘
PRO-BIOS $29.95 === g L e L T 0O e SE 0 A5 T T
« W AND LOTUR CORPPALRLE 1100 vl 3 [CI NTEN
20 Mn Hnnn DISK SYSTEM CABLE FOR 18M $15.93
TIONS. ALL DRIVES ARE PRE.
L ARE A Ty e $48900 BUILD YOUR DWN
T GOMPATIBLE SYSTEMI
MULTI I/0 FLOPPY CARD $129.95 EEYIETIT $8.91 n‘,‘l"ﬁ";‘i‘{‘is
RIS T TN 130 WATT FOMER SupeLY e '
4 ;’:mi:?:;mru PORT [m M_ZDUD KE'BDI'D syg.gs |'" PIIITEI Glll.!

= GAME POR

3§¢';?°w't£‘é‘f:'l'3é‘:unums Y2 HEIBHT OUME DRIVE $79.95 TN
e
" 4 e, - -
MULTIFUNCTION CARD M REKEY  MONOCHROME MONITOR  $99.95 =

ALL THE FEATURES OF AST'S 8 PACK PLUS AT HALF THE PRICE g

- CLoCK/CALEND AR ToTAL:  $897.51 NQERIETTOVER IRl

.

. SO;WI':E:I;I'IN&LEUDED IBM STYLE
BdK AL UPGRADE 9: chPUTEH GASE

AN ATTRACTIVE STEEL CASE

COLOR GRAPHICS ADAPTOR $99.95 [l WITH A HINGED LID FITS THE

POPLULAR PC/XT COMPATIBLE
FULLY COJMMPATIBLE WiTH (BM COLOR CARD
" m: -4 VIDED INTERFACES AGE MOTHERBOARDS

COMPOSITE COLOR. HI AES = SWITCH CUT.OUT ON SIDE FOR NE/RT
COMPOSITE MONOCHADME, STYLE POWER SUPPLY
CONMECTOR FOR AF MODULATOR = CUT-OUY FOR & EKI'ANSlDN sLOTE

= COLORA GRAPHICS MODE: 120 & 200 + ALL HARDWARE INCLUDED

» MOND GRAPHICS MODE 340 & 200

= LUGHT PEM INTEAFACE $49 9 5

MONOCHROME GRAPHICSCARD =~ $118.95 IBM COMPATIBLE KEYBOARDS
VRIYLEoN ATty DKM-2000  §$79.95 IBM-5151  $99.85

= GRAPHICS MODE 720 x 348 e -
« " PARALLEL FRINTER INTERFACE
» OPTIONAL SERIAL PORT  nil3s )
I

MONOCHROME ADAPTOR sdg-gs - BT8O STVLE KEYBOARD e ity o oty e

RADIQ-ELECTRONICS

ANOTHER FANTAS TIC VALUE FROM JDR = FULLY 1BM COMPATIBLE KB.5161™
7203
OES WUMBER LOCK REY
PLE ASE NOTE fHISc‘ﬂLDp\g‘nl:. NOT RUN LOTUS Gﬂl?“lcs‘ﬂno MOT INCLUDE & B vt Lavo s B L ina
FLOPPY DISK DRIVE ADAPYOR $49.95 - RERGES K vouno vout
« INTERFACERUPTO FOURASTANCARD
INTERNAL DRIVES
. STANDARD DB17 FOR EXTE AMAL e Iﬁﬂ[l[]ﬂ TM50-2
= AUNS QUAD DENSITY DRIVES i » _--"'5'_...-_-_-_
WHEN USED WiTH JFOARMAT g
g "::_-:,-"'_-_
N 8% ' - .
o \
INCLUDES PC TALX COMMUNICATIONS SOF TWARE « IBM COMPATIBLE
- ek « EXTREMELY QUIET!
T AUTG DUAL AUTO AN SWER NOW ONLY $89.95
= INCLUDES SERIAL PORT]
« 135 WATTS TEAC FO-SSF  D$/duaD  $100.93
= A
ONE YEAR WAARANTY s AT 7vnts AA TR e AL i
- -
#JDR Microdevices e A
800-538-5000 * 800-662-6279 (CA) » (408) 995-5430 « FAX (408} Z75-8415 & Telex 171-110
108 © COPYRIGHT 1998 JOR ACROCEVICES

+ iBN COMPATIBLE TTL QUTPUT 150 PIXEL DIPLAY * LED $TATUS INDICATORS FORCAPS & + SEPARATE CURSOR & NUMERIC
18M PC XT KEYBOARD INDICATORS
§ Tou 1o o o 0 S ey POWER SUPPLY DISK DRIVES
DRIVES
EASYDATA 1200 BAUD MODEM FOR IBM « ¥4 HT BS/DD
= AUTO AE DAL ON BUSY -« FOR 18M PC-XT COMPATIBLE TEAC FD-558 03/00 $108.95
1 69 95 BV P SA -12V @ 54 E.um nr-uzm l:.lirl:ll STl
. 150 WATT MODEL  $99.95 JBl \nans Hr
CIRCLE 258 ON FREE INFORMATION CARD

WWwWw americanradiohistorv comm


www.americanradiohistory.com

THE NAME YOU CAN
TRUST IN ELECTRONIC
TEST EQUIPMENT

TENMAR 35MHz Dual Trace
Qscilloscope
aTwe high Quality 0t Probes included

iz
£

D-18V 3A l
Power Supply ©*
wRegulated outputs — constant voit of constant
cumenl, bolh are continuously vanatie a Can be
conpected I saries Of DArallel lor more volage
or curreni outpul a Aeverse polanty and owerload
protected a bsolateq output 5
¥72-330 Avamiabie Mid May! '|

TENMAP Combination Funclion
Generator and Frequency Counter

ab digh display a Oulput range: 2Hz-2MHz: seven
ranges w Counter range: 1H2-10MH2 «5-15v TTL
and CMOS oulput o Wave lOrms: sine, inangle.
sqQuare, pulse. and ramp

#72-380

$21990 | L

TEr AR Frequency Counler

a8 digit LED dispiay a Measurémeni range:
1H2-120MHz »High input sensitivity of

mmvnus- $18995I 5

#72-375 1
foa) e
AARRANTY

BSE E, Corgreas Park O,

e MCM ELECTRONICS

Centarvilie, OrMic 45459-4072
S13434.0031

SOURCE NO. RE-20

TENMAR 20MHz Dual Trace

338995 |z

TEsnma® Bench Top DMM
a 3'4 digit a Eight function DCV, ACY. DCA {up 10

EAE=

-+ 590 mevemum ohder. 3100 © o DroR
Terms: Sl harge

-Ovuulvwwdurgm
% 2 Sas o g X0 ha;ﬂ Saturoers
. e pm
L 10WlmlﬂJD'“EST.m

wFor prapesd orders add $2 15 lor Weppng and
-Sl‘mhdﬂlwngﬂ g -]

— 42 75 W balancy Sul wall taf gant L 0D

‘' 'Be Sure To Call

wed

a For addilional specifications see MGM Oscllloscope TE!MAM!'MRolary
0 el o Two high quality 101 probes included Diat D )
a For additional specifications see MCM « 3% digit LCD display a Rotary dial for
00 Catalog #11 rapid selection ol funclions and ranges
5 g ¥72-320 5 20 amp AC-DC curmeni w.10hm

resoiution o Carrying case ncluded
#2075 Saa BO fon.)

$ 4 1 (2-up) i-“-'-ﬂnL_'ﬂJ
(3]

A

=h 20A), ACA (uP to 20A). Resistance {up lo
$ 9 9 o 20Mohm), Audible Continuity test. diode test, Digital

{ea} capacnance test {up to 20uF) LCR Meter
Ayvailable Mid Mayt
#72-410

$14980

a Measures inductance, capacitance anc
resistance a L = 144-200H.

C = .1pF-200uF. R = Diohm-20Mohm
uCarrying case incluted. n——
#72-370 i 1

$1499%5 |-

\For Your FREE
Catalog!
Over 6,000 Items!

Wa also have ... a {ull line of test equip-
mént, compuler accessones, lelephone
accessones. SPEakers. television parts,
tiybacks, yohes switchas, huses, lamps,
capachors. resistors. carirkiges. styli.
wire, CATV equipment. the largest selec-
{lor of original Japanese semiconduc-
iors In the country and more,

CALL TOLL FREE 1-800-543-4330

In Ohio 1-800-726-4315 «

CIACLE 87 ON FREE INFORAMATION CARD

WwWwWw americanradiohistorv comm

In Alaska and Hawaii 1-800-858-1849
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\Nhat's New at

AMERICAN DESIGN COMPONENTS?

““The Source” of the

electro-mechanical componants
for the hobbyist.

pensive, often hard-to-find
components for sale at a
fraction of their original

costl
You’ll find every part you

need — sither brand new,
or removed from aquipment
{RFE} in excallant condition.
But quantities are limited.
Order from this ad. or visit
our retail showroom and find
exactly what you need from
the thousands of items on
display.

Open Mon. - Set., 9-5
THERE'S NO RISK.
With our full 90-day warranty

arry purchass can be returned for
any reason for full cradit of refund.

197 COLOR

external
X-¥ inputs. 250-0-23V tranatormar tor

power. May ba used for osciloscopes. M-
e o inmemuad For gNme use. Of modifed with
the Lse of #xternal vertics and honrontsl
oscllatons [o 8 atof 3 an daplay or TV
moretor for computer L (IBM compar.
ibled Transiorme: supphed

Item #5449 $99.00 new

% HT
86 TR
05/Cund
Tandon sTMES-4

Iem #7904 $79.50 v

Tondon s TMI01.4

L
= =
Seral [orrmar Selrch BNPS -
ReadWmy 2005 12V motor, W
Wogic, 8 & % pan connec1of Cablas
Origiraity for the Adsm,
Dim: 5°W x AKX "H = 4" deep

W e wareahouse 60.000 5%~ DISK DRIVES COMPUTER 12 COMPOSITE
items 8t American . TAPE DRIVE (For Adam] | VIDEOQO MONITOR
Design Components — ex- _"F—_ = 9

Graen, phosphot; 40/80 column,
3000-Gne reschution 18Mz

tlucdes gxisrnal transiormer foe

oparalion on 115 VAC & vidaa
cable Mitr - Elston Elec gDM2I0

o 2tor $160.00 nem £1901 $99.00 eo! nem #6841 $9.95 now |rem 26602 $29.95 New|
MP( 625 (IBM® Compatible} [ 75-KEY MECHANICAL | ADAM Rechargeable NICAD
5% “ FULL HEIGHT  [KEYBOARD — For Adsm | REPLACEMENT BATTERY
DISK DRIVE KEYBOARD BACKUPS @

iy fASCH 75-Kay! 12v @ 450 ms

Double sidedidouble density, Tull

For computer upgrnd-o.
21 user dwired kevs, SPET me-

Tty Tor !M“r\t ol membrane
k&ybowrdy ICl. Updite computers

21 user-definpd kiys T-pan con-
recion. ASCR §-bit serksl gt pust,

Containg 10 AA cells. Recharge
ente: 45 ma 15-18 hours Caze
with [AD oUTpUL Connec faor.
| Dim.: 2% H 2 1% "W & 2"%,7L
Mir — GE 123233 o gquiv.
e #5443 »  $5.95 pre

13.2v
@ 1.65 &4H
Contsirn. 11 C collg.

ADAM COMPUTER KIT!

fLass printer & w/o cabinet)

Budd it yourset! from subsssembies. No
wWiing necessary llusl phuga 10gether)
Hook-up diagram included inchuces, Ky
boatd. 2 casserte digitsl data dirves, 2
Game controlers. POwer gupply, 8l mem.
Ory boards, and one cassette. 18 copable of
running CP/M. has built.in word Processor.

Itern #7414 $99 .00 icompoiat

COLECO VISION KIT
tAssemble yourseif, diagiam incl,)

height derve. 48 T.P.L. BO tracka. | st as the Ty Sncis Z81 1000 | Originally designed for the Adam. | For model boats. . 8l

ltem #7928 579.95 now DM 13% W X H 50 IDim: 18 wx 2% H28%° D | M — GE #41B015BBOQ10Y
210: 5 160.00 nem #7429 55.95 New | pem 26643 5719.95 tew | e s8428 515,95 now

ADAM CASSETTES ADAM PRINTER SWITCHING ADC KITS

|8 s sorued)

Buck Rogers, BASIC -
phus others!

Con be eadily erssed,

hom #7788 = Bakers Dozen

137e¢ $79.95 New

PUMPS — COMPRESSORS —BLOWERS—M

TIMERS -
115 CFM MUFFIN FAN

116 VACS0 M. 21w 28A.,
3100 APM, B-blade model, shy-
inum housing Can ba mounted
for blowing O 8ahaust

Dwn.: 4'% g = 1% "ceep.

POWER SUPPLY
{Linear)

U gl

DC Output: &V @ 200 ma.
45V @3 amps
+12V @ 2.9 s
+18Y {nductivel B 1 amp
Input. 14 5v00 Hz,
Chases Dim: 11*'Wx 4*HxB™D
nemetesz 514,95 new

30 CFM
MINI FAN

Low noiee pwel. Can ba mounted
tor cookng of wxhaust 12VDC,
D 3'%° 5q 1% 7 deen

Mir — Pegmr #8312

POWER SUPPLY

94

1% & 230V, 47 440 He.
Input. 90-135V/180-270V

Ouipnt:  SVDC @ 8,54
+12vDC @ 44
-12v0C @ .JA

Purioratad matal cate enclosuis.
Own: 9% Lx 39 “Wa2™H,
Mir — Genersl Inatroment

nem #7983 $14.95 new

REPLACE
{For Perta Only}

T BOA

' of the 'ADAM'

Lofee toard for 1he Adam com-

COmg .
TALE157, 74L5541. LS273N.
2 ea LM338. plua micre-
processor with A0Ms

ROBOTICS KIT (Speing, Bests.
& Gears; Corgigts of:

B Tring Betrs (7.87 10 137); 2
Round 127 10 15 (R )3
23 Torsin Spoas. 6 Com
O"‘F"ouum

by ws‘m

item #6308 $13.95 Naw
TOY MOTOR KIT
For Robotks -

Congats of. 18 g311. 0¥ moton.
from 1.6 to 12VDC.

tem #7229 $9.95 New
SWITCH KIT

35 Azt Switches
Consisting of 35 asported Dep.
Toogh, Shae, ard Sensine Minis-
ture ared Standard Sae Switches

wem #5307 59,95 New

OTORS —~POTENTIOMETERS — COUNTERS
-RELAYS — VOLTAGE FIEGULATOFIS -POWER SUPPLIES

DS FOR ADAM

GAME BOARD

aver 150

A &a 47185, ZBOA, 14 28,
74L5s. 3 connectors. CAPACITOrs.
diodes, e,

Do, $X"Lu107Wa 1™

tom #8348 $7.95 rre [nem #7017 $512.95 New :\‘.i::n-"c;:;e‘co $9 95 pre  nem g7 $6.95
AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE. N.J. 07074 MINIMUM

YES! Please send ma the following items: [J My check or money order is enclosed. 0“'015:
e How [] Charge my credit card. N
Ne. Many? Description P Totnl [ visa [J Master Card  [] Amex RE-50
| - — — EmdNo.
)] . D
o Exp. Dme
E b LT
2 | Toirtauss aies Code M
0 % & iz Neme
Sty L T e UPS und e
w % ?4{ oﬂ‘\erw‘l’::nl%'ufﬂd ;gdd l; m 10% lo::: Addrass
m & oF an: §3 plua P.QL cost Charge onky. City
] Comphets unt, mm Can Q)' Sales Thn (N J. rensdents ony, Lol =
< gaihy molags T L Canxibas Wiy, visass 8dd 6% of totall Sme Zip
= oo Dol Foign o Sl g ORDERTOTAL | | adf trwe caralog requests cel 201-939-2710.
e wem #7811 $19.95 | For alf phtine orders, call TOLL-FREE 800-524- 0809 in New Jersay, 201-338-2710.
110
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Radioe fhaek Parts Plaee.

THE BUILDER'S STORE! OVER 1000 COMPONENTS IN STOCK

Plug-in PC Boards

Battery
Guidebook

NEW!

{1, ; {2)
[} S =
Socket (4]_. - B -
For Boards AP

gé Board With RS5-232 Ports. Accepls two
232 connectors. Pradnlled DIP pattern.

Thrae-Bus Yersion of Fig. 2. #276-154 _ 2.99
{3) Jumbo Two-Bus Board. Accepts up to 24

199

Helps You Select
The Right Battery

Leamn how batienes work. how lo recharge and

a%hex 5%a" #276187 L....3.949 168-psn DIPa. 4Vzx 9% e” #278190 595

90° RS-232 Copneclar, #276-1521 ., ..3.29 Jumbo IC/Discrete Bosrd. Accepts up to 40 | test them. and how to choose the bast values.

g) Multipurpose Two-Bus Board. Predrilled stxteen-pin DIP ICS. #276-191 ... . 5.95 | Includes compiete technwcal data on all ENER-
IP pattern. 412 x 47 #276-152 .2.99 {4) 44-Position Socker. #276-1551 .2.99 | CELL® balteces. 160 pages. #652-1396

Add Some Action With Our Fine-Tune Your Circuits Learn as You Build With Our
Bargain-Priced DC Motors w Project Books and Parts Kits
) ' nl hl ) ' / o[
SPECIAL PURCHASE! | o 5 m,ﬂ T
{5} {6} (N {8} PC-Mount 15-Tum Pots. Yewatt. Esch 1.49 .!. =
ey o | 0 ] o [k & =i
Cm Ne 271.342 271.343 271-340 |
i1 {2) PC Board Pots. Yawetl Esch 59c o
: Ohms Cat No Ohers Cal Nao Timer IC Minl-Nolebook. #276-5010 99
500 271-226 S0n 271-219 Timer Project Parts, #277-061 11.95
;k ;;132; 100 271-220 Op Amp Mini Nolebook. #276-5011 . 1.49
K 1-21 1 meg 27-229 A P t Parts, #277-062 11.95
Fig | DCVohs | CalNo. | Oniy 10k 2218 a = SrSue Frglecuburs
5 15045 | 273225 | 0% 5“"9 {10) ministurs PC Pola. “e-watt . 49¢ Each Breadboard
3 15103 273-226 | Pkg. 2111 = 271333 pr 271096 Sockel.
7 | Sw4a5 | 273228 | Pkg. 2129 | I 10k 271335 [ [ 273-338 | #276174 .. 1.95
values in Sight and Sound CMOS and TTL Digital ICs Heavy-Duty
Automotive Rela
a0 62 69 | aTopusity : i
& With Pin-Out and Specs | I 11§} .
—_—— Deacripion Type | Cal No [Excn Only
(14) Quad 2-Input NORA Gata | 4001 (2762401 99 =
Ouad 210Ul NAND Gate |4011 [276-2411| 99 99 a
Qual Type-D FLp Fiog 4013 | 27624123 | 119
(1) Two-Tone Piezo Buzzer. Superloud 100 Decade CounlerDindec 4017 [ 276-2417 | 1 49
dB sound level. 8-16 VOC. #273-070 . 8.95 Irverting Hex Buifer 4049 | 276-2449 | 119 —
{12) Plezo Buzzer. Steady or pulsed output. 90 Cuad Bilatecal Switch 4066 | 2762466 | 1 19
08 level at 12 VOC, Only 10 mA #273.068.8.95 = ! @
{13) NEW! Super-Bright Red LED. A break- Descriplion Type | Cat No |Esch
thromlsfypicalry 300 med at 20 ma, T-13e 81z, Ouad 2-Inpul NAND Gale | 7400 (2761801 | 89 Here's the safe way to control high-power light-
w2 . B9 Hax laveries 404 | 2761802 [ 99 ing, ham radsw power supplies and other heavy.
{14 ﬁogrzl El:g:inq Lgo IC drver and red %dlg-;nW! ANE‘%:& ;m ;:g:g :623 current aulo accessones. SPST contacts are
LE aT-12e sing. Greal for electronic jew- y rated 30 amps at 12 VDC. 12 VOC coil. With
airy #276-036 1.59 | Drvicte by 2/ BCD Counler 7490 | 2761808 Lkl mounting Brackel. #275.225 I

DVM With a
Autoranging

Logic
Probe

Digital Multitesier With Aulorsnging. Jus! seiect the function and our
accurale Micronta® DY M does the rest! Features easy-to-read LC dis-
play. fuse and Overload protection. Measures AC and DC voltage, DC
currenl. resistance. and has a “disde-check’ mode 1or semiconductor
junctions. With Probas, sparé fuse, #22-188 L3495
Sale! Digliel Logic Probe Now $3011. The lasi way to test TTL, LSand
QMOS circuits. LEDs and tone output Indicate hrgh low of pulsed logic

states Aeg. $19.95. #22.302 . Sale 16.95

/~ Modern Testers for Your Workbench

Put These High-Tech ICs to Work

Give Your New Touch-Tone
Computer a Voice! Decoder

WW

SPO258-AL2 Speech Synthesis IC. This 28-pin MOS LSi device uses a
stored program lo produce nalural sounding speech. With Circuil exam-
ples and detailed dala. #276-1784 L 12.9%
CTS256-AL2 Text-io-Speech IC. This 40-pin device translates ASCII
characters into controt data for the synthes:zer above. Makes it easy 10
add voice to most computers and 1erminals. With dala, ¥276-1786, 16.95
NEW! 8§51 202 Touch-Tone Decoder IC. Tha “missing link™ batween iha -
phone line and a device you want to control remotely. 18-pin package
contans & complate OTMFE receiver that detects eithar 12 or 15—dlg
formats. With dala and circuit examples #276-1303 L]

Over 1000 Hema in $1ock: Binding posis. Books. Breadboarda. Buzzers. Capeciors, Chokes. Clips.
Connectors. Fuses, Hardware, ICs, Jacks, Knoba, Lamps. Muliilwsters. PC Boards, Plugs. Recli-
fiers. Relaya, Resistors, Switches. Tools. Trsnsformers, Transisiors, Wire, Zener Diodes, more!

Radio fhaek

A OIVISION OF TANDT CORPORATION
Phees apply 31 participatmg Aado Shack stores and dediers

CIRCLE 78 ON FREE INFORMATION CARD
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THE MOST POPULAR PRODUCTS IN EUROPE & ASIA ARE COMING NOW!S0HOT ITEMS
FOR YOUR SELECTION. SEND $1.00 FOR MARK V CATALOG. REFUND UPON ORDER

CORDLESS SOLDERING IRON
RECHARGEABLE

s "

Tha mosl (et havedy, il SoMiaring i for Wort.
whop. Moy, Hebby & Outdos aoel .
Inchucrs UL spre cre sl chargren B chiiieng AponQa.

Witk bualih i wohchr puomnt Esmamptuon

Each wat

TALKING CLOCK

T Oiaptay v Aoty moden B bvrs e e B

B At e M i el STy bax o O gl

& Brawrn” remender vl warict 8 tharty Secards aitps 4 Miesi o S viecy
e,

B Wolwtur S il o vaden Suignsd

T Peinilply

LEnQle gy ; vl

L e

%8 NOTARN

e

T

et

3% DIGITAL MULTIMETEFI

.g sﬁé'c_m. OFFER!
4

YAMATO 4001
Iy

Tha YAMATO 4001 & o 3772 DIGIT COMPACT DWGITAL
WULTINETER, & empdarcs FE trpe LED, with lerge higures s
ADVANTAGES Hegh sushaiity i muaduring Hagh Wpadince
Suiure WA SR grrar, Ong rolafy wiich 8liow fert &
WW T oleiid et IRAGE BOADLE wnicht
On & birur Barvery s appeane o0
Giapiwy LE-cartait waieh provichie Iigh rehubeisty ped durstiiity.
Mt st pobto s ST Lndest IrOn) gt fuskd
(-1 g

et 5 KT it W S

i T

LCD THERMOMETER CLOCK

B A" DIGITAL tharmosmite: with Hi & Low Wmpersiurs sla.m
hrction pnd 17 houre Gl com benaptvon

Maanuring ynge O°F wp 10F o ~20°C ro » TOC.
Raiolution meadeg 107

Ourgngion 177 x 0N~ o FOW".

T-1 with I/Out Daer v . o0

Tl writh Fabenieget Calpas ddiating _ §10.00 NOT & KITY

100W DYNAMIC CLASS “A~
MAIN POWER WPLIFIER

4
o4

This powwarfyl dynamic blas cisms *A* Circun makes the und
ursgue I B class Corma! ciper 100W AWM. POWE R ourput
will patisly Ihe Moy picky M - F fens This i & single channe!
arraphtfiar H you riell 8 sterea #Pec] you TR Duy hwe W mabs
& 1ot of 200V DrYiLAMEE PORVERT

Crewr JO00 KITS ARE SOLD W Tl STATE]
Ass. with twtied

T 1000

3185

"80W + 80W PURE DC STEREO

Ta-802

POWER AMPLIFIER

NF-CR BI-FET PRE-AMP  va-2300

Tha haen of thie Pry smplifier ko TR IC whach containe 4
BI-FrT ppergtionsl amplifier srd b very good WanuenT
Hriponike B i dbpbprien.

High prwimten W—CA bl corweoge prmplias N 8 Supeicd
ROt CRae gerhy it (il Hhien B CEBG] B RLAA Bduubiuts-
Hen (0 2081 B -vproduces makomResl Found

R hps 40 slers ey odntrol, separsls hogh, rrbddie anc homy
TONE COMIOL Torng Conyaivrebituoen v i cefral Fystem

1T ih xuerognisti o WATh govy Doy dvwpiilary which Brm made by
DUt COMaparry Bk 4 Tl=100048 EA-ATF. TA-BO2

L7 4480

STEREO SIMULATOR

TA-300G

—SPECIAL>
KITS
OFFER!

¥IT ONLY $25.00
You can own & werso TW b 1oday! Thie smulstor & #
1pecitl densgn of wiing Wt MOM SdvanceaDis MOADEonI
LEL K producsd & wgseruw #nblog dlerpo eflecl wnce Tha
LE.L It #qusiied 80 pea of LOW NO(SE FET & TRANSISTOR,
The Smulsher con Fvan fbh) YBU B DroMmote rou- Bidon
froem & Aol one b 8 specisl D il o MK STERED func-
tion Ouwr smwistor i slee 20opicatis W 7Y othar ‘'Mono
#urcer” iy COVINING K 10 ANALDG STEREQ. Undoutnadly, Ris
the mosl sdvarced BQUipmen e svery Tamuly, whis A
Whoukd CemtriAs B your IELENMg lesturs

At writh dpptpat 32000

SP—

Moo . Dwscriptegs

e D e S

10W AC/DC
SHOULDER AMPLIFIER

"\_,

TA-008

el

TA-008 amploys the mos! sdvenced LE of TOSHIBA, = &
Ay v, B Bnsrnll 38 Dcrvvirtul. B Can B sy D00 ad by only
4 phaces of ‘UM 1" 1.3Y bemery of AC 10 OC 50V sdapior. Ris
Wmphe 1o operate. el prees- W talk, seal weth ON -OFF power
wwitch On phy il Sodctih. sl o b wotl pichaged ped
wrth Bghl wasgiel, w5 8 b Cheverine b B siong B etk
el ped SRR SOVl Mebie Redd mar ttsiog v
Oy

Agiapinlplindl vertF bis b 40 DO

apetirelt . B

e @

COLOR LIGHT CONTROLLER

Ty-238

Ay g remtl of e adhrari Technokogy. TN WAR Can Civoo!
VEIouL Solorhs it Inaliel v whisapd oPiect O sk i ol
Suitable iy PLACH Wha party. S, Shecirass g cantrs sl
A0 N Igiiergs WP advertivemg T cutput pows i
000 11000V Ch | bk Srars (i i Con coarsd ) papcen
of 100 or 800 ey o 39 color Bttt wehech b ancnag b fow
maat Ukhges

Kk . 08 00
Ass with teatea | 1500

TA-2400A ELECTRONIK, ECHO AND
REVERBERATHIN AMPLIFIER
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California Residents: Add 6% or 6%% Sales Tax Spec. Sheets — 30¢ each

Prices Subiect to Change

Send stamped, S D2 Cem Lo s Wamdm s l—
| Send 81.00 Postage for a
self-addressed envelope || ¢ e c .
to recerve a Quarierly MasterCard ) VISA: 1986’:.?;5500
§o'03 rans T L - 4 CATALOG
5/86 ST 1

1355 SHOREWAY ROAD, BELMONT, CA 94002 « PHONE ORDERS WELCOME 415-592-8097 Telex: 176043
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RADIO-ELECTRONICS

&

GREAT PRICES! GUARANTEED 100%

* % % CALL TOLL FREE (800) 245-8555 ® * %
74 SERES
T4 2 20 74523 2 | oy -onn unu 24 DIGITAL IC SPECIALS B4K DRAM
;:;n % TAS 10 2 any 4300 satwes 45
XK TARDn d
Ta%x 40 745%x 48 e Your Choice .17 ea. Set of 9
TS 20 TaALSzx 30 T4LS00 Tals02 741500 74510
74lS1zm 30 TAALS1xx 35 28 mhz 74L511 74.520 74L530 741532 200n8 ...... T $8 99
Talades 4D TAALS2xx A8 CPY. CTC, PO 73 TALET4 T4LS 108
Taladxs 45 TAALSIxx 5% DMA, DART, SIO 194 JBE i an £999
e e,
AF 120 AHC 1% 4.0mhz i
Far L 80 raricee 255 B il Ry e Your Choice 22 ea.
T4Flx 85 74nC3xx 65 | DA DART. Si0 304 74L5153 TaL8157 7415181 74L8138
T4HCTex W 745C xx 20 TALS139 TaLE174 T4LS166 74L5178
Tl @0 743010 0 B.Omhz (B) 256K ORAM . ... ... k.
F4HCT2ux 55 Tallwx WO CPu. CTC. PO 5% ’
FAHCT Ak &5 745C3Ixa 4D DMA, DART, 510 &£9% Your Choice .29 sa. set 01’ 9
2 TaLS240 7415241 74LS5244 74L5245
B300.f1Eh00) 50 ws T4LS25T 2405273 74L5279 74L5280
peih Ul N IR | reisess  rasase  rasir  7alsow0 29.95
Asvy B8ANK 228 Any SABxu 205 T4LSI7I 145374 7415377
TRAMS®* E-Proms
21 25024 Simtic S W 40442 FLT) Stanc 20003 75 |} 2708 1Kl A50ns 55
2102 1Kx1 Stane 40 M MKa118 1K Static 250ms 75 gggga m: 450ns o
201B-20  ZKuB Sutic 20008 B4 TMS402T  aKxi Stasvc 250ns 25 [ ayey 3 P 2508 186
201815 2Kxd Stlic 150ns 1.4 UPD411 4Kxi Sl 300ne 5% e 4B 45003 12%
1 256x4  Swtc 4500y 188 MMS280  dKxl Stalic 00m 45 |} 17323 pripe 3%0na 148
2112 25854 Sutc 50ne 75 #1184 2KuB Stauc 200ne 95 J 1T2-3 48 250ns 1.78
2114-2 1Kua Static 20008 37 8118-3 2¥x8 Siahc 150ns 128 ;m £ ﬁ: A50ny :;g
21143 1Kxd Static aM0ns 35 4116.2 WBKx! Oynamc 200 20 d 350ns
2114-4 Ked  Stbe asons 32 (] arve-as 16Kx1  Dynamic 230 25 :msz 133: w 23:
2118 18Kx1 Static: 150ns AR E264LP-15  AKx8 Siatc 150re 478 27128.3 16Kx8 2000 295
a7t 41 Static s5ns 149 27128-2 18Kxd 200m 315
40444 axx1 Stalic aS0ns 45 27256 32Kx8 250na 795
“*CUT LEAD IC PROGRAM®** These IC's are cut 1ead types - Useable In PC Boards or Socketg****
*=sed in IBM Clone Mother Boarda any @ .12 ea.
7400 7402 7403 7404 7408 "7407 7408 Tat0 74109 7411 74123 74125
Tala T4142 74153 Ta4157 T418 T4180 T4 181 T4183 T4165 74166 417 Ta17d
74174 T8 7491 74192 74195 74220 7425 7426 Ta27 142786 T4279 74290
7430 7432 74387 74388 74368 74393 T440 Taaz Taas 7451 7472 T4Ta
7406 74TE 1439 7493 7493 “L502 LS03 “Lsod L505 “LS08 *LS10 LS107
L5112 ‘L5138 LSt “L514 *LE14 LE153 L5186 L5158 L8157 L5158 L5181 L5183
L5184 L5188 L5188 L5189 LS89 L5176 L5191 L3183 LS194 L3195 *L520 (B3]
LE240 L8241 “LS24d “LEZ4% L5251 L5253 L8257 L5266 L527 L5373 L5214 L5280
LE28a L5208 1530 (8~ ] L5385 L8367 L5y "LS3T4 LS37s L5377 L5378 LS38
L5393 "LS670 LS4 L5688 *500 504 ‘5138 ‘5187 g1t 8240 S241 *S74
BOOOD's 8200's 8300°a DISC CONTROLLERS
8031 395 [ a2 995 55 178 | 83 270 | 1891 595 275 19.95
8035 295 || 8203 19.95 | 8255-5 1.75 || 8304 170 | 1t 450 2797 1995
8039 245 || a20s 280 || ey 175 | 87 210 | ;1 495 8843 1295
INS8060 9es || 8212 90 | 8233 175 | 8308 270 | 1793 895 272 395
INS8073 098 || 8214 85 [ 271 2995 § a0 aso | 1res 95 wEBATE 995
3080A 70 | s218 90 | azr2 105 ¥ 8311 as0 | 1797 995 MBAs7? ss ALL ITEMS
8085 aps || a2 190 | 8274 895 . 2143 895 MCH4T0 150
DOBSA -2 995 || 8226 190 || 827s 895 B700's N 1295 UPD?ES 25
A080 aso | s228 220 || 279 286 | BTt 795 B 2783 1205 SUBJECT
B0B6-2 825 § 87 290 § anz 295 f 814 795
BOAT. A 12095 | 8238 235 || s203 595 § 8743 T CAT CONTROLLERS
8087-2 198 | 8242 125 )| o204 245 | &8 tags | Gb4as 1.7 CRT5057 1085
soes [ 8250 a7 | ez2e6 345 sasy 850  CRTI7 4.95 TO PRI 0 R
8089 2905 || 1251 1.75 | aza7 595 68845 89S  Dradso 19.95
: 4 2251a 145 || 28 295 7220 1295  MC1372 198
8100's 2253 175 | azee 105 8278 395 TMSHUIBA 1495 SA LE|
8131 82535 1.75 || 8292 495 i
8155 245
8155-2 275
8158 590
188 1995
8185-2 20905
SPEED UP YOUR IBM BY 33% 1BM CLONE L MISCELLANEOUS IC SPECIALS et
MADTRHEMN mm WS OMAPL BT TRTBAZ [ CoM049 75454 1%
Merw W-20 CPU MG by NEC raplaces OO OHMTALS
the 3088 in your sysiem O crte P (i WD1100 »n Nlﬂ' ﬁ CosTy 19 - 19
Mo comganbirly probiem. = g s, ; MCI776CP 65 2901FC 35 CD4081 W COMMIT 95
f g AOL 1 MCI1Z0CZL 8BS  2910PC ¥ MMSTER 1y hAT2S Bil
oor) it} 1 AYSA1 95 DR 65 NEASS Bl 9
$15.95 || = rasiu " (NS1420- 75 MK3se7M 96 NESS6 go, Moaiall et
i &= amr b e 2 cowne a7 smsw o om SN B
ri b ey » ne) : NC1483 % Cosn 17 HME11E 75 giaDC 95
v raze H MC1 489 % COM3d 19 Husig? 2 CAT9008 94
; 1 ] } AMNET g5 COANS 18 TLO-62 19 caTe0r 9%
B’OS HOM pansiy ! s } MN2TSB0 3§ CDa02S 19 Svesds % Catanz 9
3 - ta ke 1 ELAYY A9 TWSA027 e e ] 2 WCI0IcdP 8%
FOR $9.97 e g L5320 TMSHOS0 19 NCEBAS noausz N
’BM whan Purchass Indviduslly $89 00 wre 5 TMS4D6D 1% UATOSCP 19 TMS#IT LY
CLONE Mother Boards K srecias sraos s Enmesaoricn | Schzteta 7% COMMZ 19 7543187 19 ANGSITAs 8

ELECTRONIC PARTS OUTLET In Phoenix. AZ

2515 N. Scottsdale Road
Scottsdaie. AZ B5257 {602) 941.9357
{SEND FOR OUR FREE CATALOGUE)

TOLL FREE! Lo PAUL e

ELECTRONICS PARTS OUTLET
1921C W. Thunderbird
Phoenix, AZ 85023

In Florida

ELECTRONICS PARTS OUTLET
2275 So. Federal Hway
DelRay Beoch. FL 33444

305-265-!206 7

P o o

CALL {800) 245-8555

WwWwWw americanradiohistorv comm

-Mﬂ’:‘lll.-ﬁhh-clnhhml—-I-ub-smuolﬂ.lhqh.t"
“*NOW 3 RETAIL LOCATIONS AND MORE TO COME""
CIACLE 252 ON FREE INFORMATION CARD



www.americanradiohistory.com

Save 530 on the
RAMSEY 20MHz
Dual Trace
Oscilloscope

UnmurfAsgad Quatity al an
unbeatable price. 1he
RAamasy oscilloscope com-
Pares 10 Others COSLING
hundreds more. Features
nclude & componant best-
g Circuit tor resistorn
capacitorn digital gecun and dicde 183ing « TV video a¥nc filler * wide band-
widin & high sensilivity = intemnal fntnculc * feont pANSl 1race rotator * 2 Axig
* hugh sensitivity X-y mode * reguliited power 3upply * bulil-in Cahbrator *
rOCh 30l triggering

was $399.95 NOw ONLYS 36995 o~

NEW

,.._9.

NEW RAMSEY RAMSEY 0-4100

1200 VOM COMPACY

MULTITESTER OIGITAL
MULTITESTER

Check transstors, dicdes and LED
wilkh (il prolessional Quanly meler.
Other fantures INClusde, decibe SChie *
FOK vorl melenng system * IW" mir-
rored 1Al * pPOiarity gwitch * 20
messuring ranges * salely probey
high impact piesiic case

s 1 995 141 1485 and

ballery WnChuded

- sized relisbitity and
This LGO digitsl multitesier easily fils in
r pocket. can 18kg i anywhere
t teatures full verload Proteciion * 3%
il LED readoul * recessed inpul
hcks * satel ¥ probes ¥ diode check
uncticn * 2000 hours battery life

52295 yifenaanis

THE FIRST NAME IN
ELECTRONIG TEST GEAR

m 35 MHz DUAL TRACE OSCILLOSCOPE

A heavy duty and accurale sCOpe 1or Service
a5 well 23 Produchon use Fealures include

* wide frequency bandwialh * oplimal sen-
silivity v extramely brght display « delayed

. PSP e  Inggenng sweep 8 hold off & ALT trgger »
... L EnghE aweeD & T aync * S5X magnification
i = T T e XY or XYZ Oparation ¢ HFALF noise
.‘ - reduchion
e — - -
o® oCE »~@ = 35000uslTrace Oscllloscope

: T 349995
ALL DSCILLOSCOPES INGLUOE 2 PROBES

{13 15 MKz ouat TRACE PORTABLE 0SCILLOSCOPE

Ideal tor held/bench appiicabions, this

cope CBN dsplay up 10 15 MHZ signaly.

.'. Internal battery Dach RIOWS up 10 ¢
hours operatkon on g s charge

®| Features inchige © buill-i battery
charger ®* 5X norizonlal magridication

. * high BAghiness CRT = front panal
@n trace rolaior ® nternal rechargeable
baliery pack
"o . » W a-_&‘l" 2500 Porteble Oscliloscope
44995 e

MINI-100 FREQUENCY COUNTER

Foaluris Bnd CAPRERL M o COunter] Co410T Tance B SR &
COMOACT & Fagh farrpitreity = Mam Corment drain » wary SCCyrste o
lsadhng zevo dianking * haid o shop usa = B WiHY o 300 k-
rAnpa ¢ diode protected * T s diptay

59 9 G5 BATTERY CHARGER NICAD BATTERIES

AMD AC ADAPTER [NCLUDED

MINI KITS—EASY TO ASSEMBLE, FUN TO USE
BEGINNERS & PROS WILL HAVE A GREAT
TIME WITH THESE KITS

CT-70 7 DIGIT 525 MKz CT-50 9 DIGIT 600 MHz

A o s Mt <2 COUNTER COUNTER
TN B any -"'_""‘""" o Lab Guslity ol B besanivough PRCE Fraiures « The MOt v ERLHE fo Mt 1han $300 Features 3
FM e mhE. o e o N, o S g  irequensy rangen SICH wilh e emp « Sual seidciabie gale et o § 5,9_“ » gaig indiator
13 giftlerent hTo s 44 VO " SHECLEOM CAW [k & Dl SCIVY (ndicaiorn & * dupiay hold ¢ Z5my @@ 14 7 Iypecal Ban-
MlNI Sive! 3 differe : SOmY (@ 150 MIME typacal BerironTy & w8 Irn. m.-.r,-o!nl.ll-u‘mmluwwv“wnm
bghls flicker wih S Quancy (AN « |1 FRM acouECY
music Ong hght Land Bnkcy BE A B e trong ATV
MIKE each for. high. | agrestatienbonger. M6 which wn pch L0 8 51 1 995 3'.‘;,»... 31 4995 M::uupl..
mid-rangs and | v whch ster Proropst 5"“‘“&“' crm s CT-90kn I
lows Esch dndi- | MenmZpmoolfpe |for monionng babys el g O - I
4 Une K name Lsdges. 0T Gl Y I e - BP-4 recad pack L% 161 PP o fimrhase "W
A e Regh paviormarce Fuy wre- | vidullly sdjus Butlons witning |Powe ampider Fus zw BP-4 nucad pach R L
W iy Lt Trenwmeth 0 stane MW UP | pangiignn, maoutput o onbio |l CT-50 8 0IGIT 600 MKz
Wonal up 80 M0 yards wnth 80— | 10 300 W rung on onito theoity |15 volts uaes 843 ohen CT-1259 IGIT 1.2 G
tuwnal O sy By maans of 1OVAC Wi B-T GCOUNTER i - z
ot W) SR ik Kit IChted 5 L\ BNG 31 6995 COUNTER
CaNe, riske. ool Berfich AnkEnng Compiete kit = wied
ity 8001 DS ingeruchons. Th ML-1 CT-%04t e S 1 6995 wired Mciuden
5 the Hrael wnal gt £8.95 e -1 roCavest sdepiler kil SR AC pdapter
F-J R 14 Fura on 312 vac 1 wad o, 1 KHZ tor CPO P 3.
FNEY Vet Bed v 1095 Alarm, Auded CuCiliios  Comony a1 ) e "
Fid Wrninss Mis Kil Whispar Light Kt A mugo- = 3
Teramey up b IX 1B An ipiereting kil amall mice | 087 00 4 pngle PG ﬂ et A2 |
a1 UP BOundn end conwerty | BoArd Features 400-

3000 Wi Sdiustabis

RO vl 2 ko DL WHLEQS regu-
Latsn, S5T 90 Unahot for wuch
1one bursl deecton FSK etc
Can arsc B uSed &3 B STabis fOny
wncoow Pune on 3 10 12 voity

e 1o lighy Tha louder Ihe
4ound thy hrighler the gkt
INcludes mikd contraly wvp 1o
200 W rurm o0 110
Complats kit WL-1
“wan

XY

PR-2 COUNTER PREAMP

OM-700 DIGITAL MULTIMETER

Pratemisonal Jual ‘olll\omm Fay:
ured wichode 10 Sflerent rangit and § ranc.

e ranai ekl Pl

FuiMn 198 FRLZ Wi 5408

Compiess kd. TD-1 T Winch LED & iy ® g0 The PR-2 i opdl lor mekiuting wedh pgrah
mat ploumnn.ulomllncpoiurr Prezen 10 10 4.008) MiHT -m?s?‘pn-px:
Urverrnal T Ki e Blasher K4 Produces Upwerd and dowrend 51 1 995 wired Tacluded cmmtml-a:nrwwm
Provides e bige ity ang M wihi charbctersie ol B Folce M sdapiet
Dowrd aquannd 40 proveds 8 sourca | Produces LOUD sar Bnatinngand | wign 5 & pesh st output funk M- T00 Wit . e 34495 wired G ludes
ol Frecimon hming and pulte ATSALON QEtIng TN Wil Bourd on 3-1% vols wses 3.4% omm WP | prode el ot AL sdnpler
pewtaton Lises 555 tmer IC and | Can quPply up 10 18 wetis OF | ppem o B PR-Z b $34.95
wniiuciey § gl of parts lor mon ok dnhes R on 8- 13YDC Coa [T "5 =
MM
TS K L] e By o 3 1}-& Lt urnged (e
‘nﬂ,ﬂ iy T T =-

PS-2 AUDID MULTIPLIER

mﬂs—iumndpacwmwulm wudi
UP .n tre-

30 Watt 2 mir PWR AMP

Sumpbe Clans € powst Bmp teslurey § B pows: QR | W

Power Supply Kit

PIES 11040 faguln1e) pOww

PS -10B 1.% GHI PRESCALEH
A Pt £xXnanl

Eatorsdy i . BgE 1]

. 1 bor PL wone i PTl ¥ o
e for B gut, 2 W in for 15 oul, 4 W i 10r 30 QUL Mea DutpUt iy prerndes varable 8 to 18 vor mg;'n'oum.ou':ﬂ':‘m.,{:'ﬂ; w.;..:'m‘.m S [ HE o
of 33 W incredinin viig, comprate mih kil PR, ey cane o1 200 my and .5 a1 1 Amp h‘:r“ Basdit-1n gagenal DAeRmE S Loner ks 8 1 OHME B b Mir Ol @ i B Courier
and T.A alay OB ¢ pguinlon good menng
$2 095 1l e Lass traesiormens -1 G5 wne s
P, 30 W Pt amp ait Wl A ;695 PS 10-8 Prescaler 7995
TRV, RF Sraed T red¥ kit 695 2YCT Compiets uit PE-LF P20 TN cvps buieim AC e

TEAMS = satistaciion Quaranieed o 1o 1o 10 oy, ol Wit pladaed. rrimra

ACCESSORIES FOR RAMSEY COUNTERS

e B WSt
Tel e wehi | —BNC * WyErLEE 110 el * 1] USh gy
Hll‘;l:f:llpndancttﬂn::!nnnm Ioa::::. S‘::: PHONE OHDEHS cnl_l_ * sriers under $15.00 200 $1 50 « N revidenty 200 T saies Lx « 90 iy poets 2
Lonpimorabe luu “'95 wartanly on all Rty ® 1 Year Parts & [0 wartanty 88 all wiced waits -
Dirget pomégonoral purpose use l;.” 7‘ 6-586-3950 ARAMSEY ELECTRONICS. INC. §
Tiit bail. tosr CT+70. 50, 125 .95 2575 Baird Rd.
[ELEN S o 785 RANEELR Fentieid. N.Y, 14626
17
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ADVERTISING INDEX

AADIO-ELECTRONICS does not assume any tesponslbillty for errors that may appear in the index below.

Free information Number Page - Coop's Sateltite Digest . 81
289 A.LS. Satelsite . ™ 268 Copper Electronics . 87
108 AMC Sakes. .8 127 Deco industries . )
16 AP Producis H 270 Delta Fiecironics . 102
— Ad Mart . CDé 95 Dick Smith Edectronics . 92,93
= Advanced Elecironics . .21 82 Digi-Key . 113
107 All Elecironics . .99 — Digital Research Computers . 100
T2 Amazing Devices_ 102 252 Elecironk Parts Qutlet. 116
— American Deslgn Components (R1)] 277 Elecironics Rook Club 23
] Appliance Service . 9 — Electronics Technology Today cDio
" B& K Precision 1 120 Flephant Ekctronics. ™
53 BUYUS. M 111,253 Efronin 9.82
L} Bechman Indusirial .3 100 Firestib I 22
151 Beckirun, X} 254 Fluke Manufacturing . T
m tilue Star [ndustries . ) —_ Fordham Kadiv Cv4
265 Boardworks 84 — Grantham College of Engineering .. 41
266 C & 5 Sales . » — HW Sams 28.40
—_ C.OLB. . 12,29 271 Hameg, 25
L CIE. 34 86 1leath b
264 Caig l.abaratories . 86 59 JDR [nstruments 13
275 Cameo Enterprises . ™ 113,258, JDR Microdevices 104,105
54 Chemironks 87 256,257 JDR Mlcrodevices . 106, 107
-— Command Productions. B4 253 JDR Microdevices. 108
Fi ] Communicstion: Elecironis . . 3,33 14 Jameco | 14,113
280 Coshs Insfilule, 8 1ns Jensen Tools K

NEW 127 ! GENERAL INSTRUMENT

DIAGDNAL 58 Channel Remote

MONITOR . Controller o

* Monochiome dsplay s;h"as

& Lomposite woeo .

(516) 499-9500 o 200 e rescaubon o cener o Amber
* hon-qlire CAT £95.95

6094 Jericho Tpke.
Commack, N.Y. 11725

WELLER Temperature
Controlled Soldering

Station r _—

e \&

* Control Ranges 500 F 700 F, 900 F

* Change temperatury by Simply
Chinging the heat sensing bp

o Sale lor |0 Sokdering

* Storage Ttay 10+ extra tps and bp
cledning sponge with receptacie

& Comes with W" screwdriver bp 700 £

& Jwire 4.5 long cord

HAYES
SmarlmodeT 1200

$390.95

* Full or Hait Dupiex
* 300 BPS or b lo 1208 BPS operaton
® Auto Answer and Autd Dl

® Connects direcity lo telephone knes

o Onsoff tine tune
& Wirsless
& |nstalls o minutes

SGL WABER DATAGARD
Spike & Noise

XCELITE

$33.00

Muitipurpase fourteen piece nut
and screwdnver 5

Suppressor =]
® PP a%‘ RS232 TRANSMISSION
g $37.95 LINE TESTER
o PROTECT YOUR COM-
T PUTER WITH DATAGARD $18.95
F1] Dauolra DG1155 prowwdes a Sngle-stage nm: Malun Frnaie connecion lor
d sk filer and & single-stage nome filter mto RS2A? Lwne "Test 7
W protect agans! Moderaie and cala- le{TD R, ATS. OIS, DSR €O, OTR)
(o) strophic spikies and virfually 8 umwanied | USing LEDY (o ndicate status of pach
=) notse mmemence comng through the Dlr!clh powered by RS232 Linw no AL
- willl outiel powe! needed
i CIRCLE 75 ON FREE INFORMATION CARD
118

PHILIPS REMOTE CABLE
CONVERTER

rom Y B
o & Ong PO agrranty werece

Dealers Welcome

Store Hours
Mon-Fri 9-6 Sat 9305

{516) 499-9500
TELEX: 551427 SPARTAN

WwWwWw americanradiohistorv comm
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278,

103

Joseph Elecironics 42
JoW 101
MUM Flecironics . 109
Mark ¥, Edctronics . 12
MeGraw 12l Book Club . 52
Mercer Cvi
Micro-Mart .96
Mouser . .9
NRI, 16
279 QK. Indusiries 8.9
Omnitron . 12
Pacific Cable . b1
Probemaster 15
Prof. Diving School of N.¥. . 85
RAG Electronics . 5
RCA D&SP . 1LY
Radlo Shack (]
Ramsey . 117
Sarsioga Electonics, 98
Spartan Electronics 118
Tektronix V2
Toroid Corp. of Maryland w
£.5. Instrument Rentals n
Wm B. Allen . 103

Gernsback Pubticalions. Ing.
500-B Bi-County Blvd.
Farmingdate, NY 11735

{516) 293.3000

President: Larry Steckler

Vice President: Cathy Sieckber

For Advertising GNLY 516-293.3000
Larry Sieckler
ublisher
Artine Fishman
advertising coordinator
Shelli Weinman
advertising associale
Lisa Sirassman
credic manager
Donna Sala
credil associate
Christina Eslrada
achvertising assistanl

SALES OFFICES

EAST/SOUTHEAST

Stanbey Levilan

Eastern Sales Manager
Radic-Elecironics

25923 57th Avenue

Littte Neck, NY 11362
7184206037, 516-293-3000

MIDWEST/ Texasv Arbansas'Okla,
Ralph Bergen

Midwesi Sales Manager
Radio-Electronics

540 Frontage Road—Suite 339
Norihfield, IL 60093
312-44b-1444

PACIFIC COAST! Mountian Slates
Marvin Green

Pacific Sales Manager
Radic-Electronics

15335 Momison 51.—Sulte 227
Sherman Daks. CA 91403
$18-966-2000
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Simpson Electric Co. |
Introduces B

The Ultimate in Low-Cost Test Equipment

At.l1ast! Here is your opportunity to take your pick from a new test equipment line that has all
the features you need and more. . .and at a price that Is unbelievably low.

MODEL 9340 "

Pocket size, 3'%-digi . MODEL 9670

DMM with 20 megohm \\_§ Digital capacitance
range and 10 megohm lester covering 0.1 pF
input resistance ; to 20.000 wF

‘4 4°q .'.ggw

MODEL 9101 .y ; MODEL 8301
Compact YOM with 27 . I 3% -digit, hand-heid
ranges. including a g : = DMM with 0.25%

100 megohm range P e basic accuracy and
s9Qmw . 2.000-nour battery lite

SBQN

/

i/MODEL 9120
Analog VOM with 12 A
DC range and outpul
jack

¥
W ¢
¥

S I- itorangng gk
~ OMM with a memory
~ mode and 0.5% basic

MODEL 9701t DC accuracy
digi-clamp™ compact . p 59"

AC clamp-on volt-ohm- T

ammeter wilth dala hold

ssgw

Mercer Electrondics products retiect the design and quallty

: standards established by Simpson Electric Company, an industry
' leader for over 50 years and known worldwide for tg miegrily
and product excelience.

ELECTRONICS In Stock. ., Available Now! Siop in at your nearest distnbutor
Dwision of Simpson Electnic Company and see this new, compléte line ol Mercer test instruments,
For the name of the MERCER disteibutor in your area. call

235192? gggezgge-n#:‘;?g?l;z&gmmw% {312) 697-2265. or send for our new line catalog.

CIACLE 267 ON FREE INFORMATION CARQ
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Model DCM-602

$6995

312 Digit Capacitance Meter

8 ranges with full scale values to 2000 uF
FEATURES * Broad test range - 1 pF to
2000 uF * LS! circuit provides high
reliability and durability » Lower power
consumption * Crystal time base

s Protected from charged capactors

+ Frequency range - 800 Hz to 8 Hz

ASK FOR FREE CATALOG, e W T W Continenlal WS.A
Money orders. checks accepted. C.0.0.'s require 25% deposit. A ] FOR ORODERS i ADD
$25:5100 5450

Toll Free %Ei;%o 52
or am 800-645-9518 | = has

260 Motor Parkway, Hauppauge, NY 11788

SCOPE 32 DIGIT LCD

MINI-METER

WITH THE

MAXI-SPECS

small enough to fit in your shirt pocket

m 0.5% DC aCcuracy
m 6 Functions, 19 Rang
= OC Voltage. 0.1 mV to
10022\1 *DC Curmn‘t). 0.1 uA
o * Resisiance. 0.1 ohm
Model to 2 M ghm * Dicde Test
ONLY DVM-630 * Battery Test

B Measures approx.
5x2% x 74 n

Model CC-20 Deluxe m 300 hour baitery lile

B Automatic zero adjust
3
Zippered Carrylng Case *4.50 B Low baliery indication

m Test 1eads included

SCOPE
HAND-HELD DIGITAL

CAPACITANCE

and

MULTIMETERS &l

® 0.5% DC Accuracy
® Highes! Qualiy
& Highest
Perlormance
8 Lowest Pices

Model DVM-634 Model DVM-638

S 75 $ 95

48 79 Model DVM-636

7 functions, 32 ranges. 11 lunctions, 38 ranges s 75

Transistor measurement  Includes logic level detector, 62

included. audible visual continuity.
capacitance and conductance 8 functions, 37 ranges.
measufement_ Camame mEESUI"emenl

- included.
3% Digital Multimeters
FEATURES + DC Vollage 100 uV - 1000 V » AC Voltage 100 uV - 750 V » AC/DC Current
200 uA - 10 Amps * Resistance 20 Megohms » Capacitance {OVM 636/638) 1 pF - 20 uF
+ Overload Protection » Auto-decimal LCD readout * Polarity indication * 300 hour
battery life with 9V transistor battery » Low battery indication

Sarvice & Shipping Charge Schedule
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