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Now! Tek quality and expert advice
are just a free phone call away!

A

| LC

Two 100 MH2Z,

high sensitivitly
channels. 3.5ns
riselime;, dcto =

A/B sweep selec-
tion. Calibrated

A sweeps from

50 ns/div 1o

0.5 sidwv: B sweeps
trom 50 ns/div

to 50 ms/div; van-

100 MHz dual

time base sc?:pe.

Easy-to-read CRT Wide range verti-
bright, fuil-sized cal sensitivity.
8x10 crm; 14 kv Choose from
acceierating 2 mvidiv {1x
potential compiete | probe) to 50 Vidw
with BEAM FIND, {10x probe}).
separate A/B Color-keyed for 1x
dual ilensily and 10x probes.
controls. FOCUS vanable coniol
ang TRACE NCreases scale
ROTATION. factorby 2510 1

Our direct order line gets
you the industry’s leading
price/performance portables., ..
and fast answers from experts!
The 60 MHz single time base delay
2213A. the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 offer unprecedented
reliability and affordability, plus the
industry’s first 3-year warranty®
on labor and parts, CAT inciuded.

The cost: just $1200 for the
2213A, 51450 for the 22154,
$1650 for the 2235.1 Even al
these low prices, there's no
scrimping on performance. You

CopyTight © 1964 Tekdrone tnc AHRgNTs reserved

100 MHz band- able control for up
width from 5 Vidiv to2.5101 reduc-
to 5 mv/dv: tion and 10x
exlended sen magnilicalion for
sitwity of 2 mV/div sweeps 1o

at = 90 MHz 5 ns/dme

have the bandwidth for digital
and analog circuits. The sensitivity
for low signal measurerents. The
sweep speeds for fast logic fami-
lies And delayed sweep for fast,
accurate timing measurements.
All scopes are UL Listed and CSA
approved

You can order, or obtain
literature, through the Tek
National Marketing Center. Tech-
nical personnel, expert in scope
applications, will answer your
questions and expedite delivery
Direct orders include comprehen-
sive 3-year warranty”, operators

Wwww americanradiohistorvy comm

THE ANSWER
BY ANY MEASURE

B trigger slope
and level. UseB
ingger levet lo
select B-triggered
of rup-alter-delay
modes; use B
TRIGGER SLOPE
1o selecl transilons.

Dual time base
measurements.
Select enher A or
B sweeps. or both
allernately with A
intensified by B.

1-800-426-2200

manual, two 10X probes, 15-Cay
return policy and worldwide ser-
vice backup.

Order toll free:
1-800-426-2200,
Ask for Rick.

In Oregon, call collect

(503) 627-9000.

Or write Tektronix, Inc.

P.O. Box 500, Delivery Station Y6-088
Beaverion, OR 97077

Tektronb¢:

CXRRET TED TO EaCELLENCT

PTTA-439-1 tPiceFQB. Boaverion DR "3.year warranty NCiudes CRT
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VIDEQO ACGESSORIES

m Highest quality m Highest performance m Lowest prices

VIDEO-CINE
CONVERTER

The BP Video Cine Converter is an
oplical device that allows the easy
fransfer of slides, Bmm of 16mm
mowvie film 10 VCR tape. The Video-
Cine Converter's [Xecision oplics put
the Image from your mowvie o slide

pr tor on a high-contrast, rear
projection screen. Your video camera
shoots that image. can Colkor-correct
faded piCiures, add narration 10 other
sound. Can be used with any video
camera or shde projector. Il your
wideo camera lacks close-up capability,
you will need a macro lens atlachment.

MODEL V1701 $3495

FOR ULTIMATE VIEWING

op

TEKNIKA Model 6510 61 CHANNEL WIRELESS

MOTE a5 i
&W%ﬁmusn 81 69 Model V7861 879 95
& CABLE CONVERTER

WITH vOLUME CONTROL

Wireless remole control with volume for cable
TV, VHF-UHF antenna systems upgrades any
TV 10 140 channel capability.

» Works with any TV set » Quick, easy
instaliation » Off-ar and cable compatible

» Quartz frequency synthesizer tuning » Direct
acCess/m scan selecior » Lira-campact,
hand-held wire remote control

Wirgless remote control on/off, channel
selection and fine tuning

» Works with any TV & 61 channel capability
» Microcomputer controlied PLL operation

= Converter panel controllable tor channel up,
down, onvofi, fine tuning. » LED display

+ Compatible with CATV systems

STABILIZER IMAGE ENHANCER/RF
CONVERTER/VIDED FADER/2-WAY
DISTRIBUTION AMPLIFER

Model V1880 39995

Hoak-
cable K

2 S11.75

w550

The mast versatile, alkin-one viieo pIOCeSSOr.
Can be used as a wdeo guard remover for
video tapes, enhancer, video 10 RF converter,
prolessionat video fade In and out and a dual
output distribution ampliier.

Model vasos 4995 m

Record a pay channel while
viewing a standard channal
YOu can also connect an
antenna/cable. VCR, woeo disc
player. home compuier and
wdeo game.

Charge it with VISA/MASTERCARD. Sk e Phone orders accepted.

Fordhamsid:

260 Motor Parkway, Hauppauge, NY 11788

WWWW americanradiohistory comm

800-645-9518

In NY State 800-832-1446

VIDEOQ TAPE REWINDER Model VT777 VHS .49“

Model V7778 BETA 4 9%°

Reduce wear and tear of your
VYCR heads with the AC
powerad circylt protected
rewinders, LED powes-on
indicators.

Service and Shipping Charge Schedula
FOR ORDERS ADD
$25-250 . $450
$251-500 $6.50
S501-750 . €350
£7561-1.000 81250
$1.001 and up . 31500
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r  RADIO-ELECTRONICS

NEW!

uniden
Reancat
Rebates!

Communlcatlons Electronicsy
the worid's largest distributor of radio
scanners, celebrates 1985 with big
savings on Bearcatl scanners. Uniden
Corporation of America, the manu-
facturers of Bearcat scannersis offer
ing huge consumer rebates on their
great line of scanners, when pur-
chased from CE between February 1
and March 31, 1985,

Bearcat? 300-G

Lint price $540 05/CE prica $344.00/810.00 rabate
Yeour Binal cost a8 low $334 00

7-Band, 30 Cheannal ® Sarvica Saarch & No-
cryatal scannar ® AM Alrcraftt and Publio
Sarvica bands. ® Prlority Channa! ® AC/DC
Bandz 3250, 118-130 AM 144.174,421-512 NiMEL
The Bearcat 300 i tha most advanced automalic
scanning radi that has ever been ollered to the
public. The Searcat 300 uses a bright green fuc-
resceni digilal display, 3o iIrs ideal far mobile
apphicallons. The Baarcat 300 now has these added
teaturex Service Search, Dispiay Intensity Control.
Hald Search and Resume Search keys. Separate
Band keys to permit lock-inflock-cut of any band for
more efficient Sarvice Search,

Bearcat® 20/20-G

Lint price $449 95/CE prica $274.00/85.00 rebata
Your tinsi cosl In & low $289.00
7-Band, 40 Channal ® Crrataliess ¢ Eearchaa
AM Aircrart 8ndg Pubiic Service hands 8 AC/DC
Priority Ch t ® DireciCh. fAccens ¢ Delay
FreQuancy range 32-50. 1 56-128 AM, t44-574. 420512 MMHE
Find an easy chair. Tum on Your Bearcat 20/20
and you're in an sirplane cockpit Listening to all
the alrtground conversations. Mayhe you'll pick
up an exciting search and reacus migsion on 1he
Coast Guard channed. In af1ash, you'ra back on the
ground DEtening &8 news Crews 18P0 g M
breaking story. Or hearing police and lira Calis in
your owd neghborhood, In plenty of lime 0 you
can lake frecautiona. You can aven hear ham radio
franSmission. business pPhone Calls and govern:
ment intelligance agencies Withou! leaving your
#asy chair, Because yOou'va QOt & Baarcat 20/20
ight beside it

e Bearcaf 20720 monitors 40 Irequencies from
7 bands. Inciuding sircralt. A two-POSILION swich,
located en the fron! panel, aliovs monltoring of 20
channels al & time.

Bearcat® 210XL-G

List price $349.95/CE price $209.00/$35%,00 rabats
Yaur linal cosl is & low $174.00

a-Band, 18 Channa! ® Cryalaliass ® AC/DC
Frequency ranga 32-50. 144-174 421-512 MHZ
Tha Bearcat 210XL scanning raciQ s [he second genar-
allkon scanner 1hat replaces the popular Bearcar 210
and 211. it has almos! twica Ihe Scanning capacity of
the Basrcal 210 with 18 channels Plua dusl SCANNING
speeds And & brght green fluorescant dispiay Auto-
matic sasrch Hinds new frequances Features scan
delay. BNl antanni, fatanted brack turning and more.

Bearcat® 260-G

List price $399 95/CE prica $274.00/85.00 rabata
Your final cost Is & low $285.00

B8-Bard: 16 Channal ® Priosity 8 AC/DC
Fraquency range 30-50, 138-174, 406-512 MHZ
Keap up with and fire calls. ham redic Operators
and othar trendm. LH0N whii® you're DA 1he foad with a
Bearcat 200 Canner. Designed with police and lire
department ation. it Que, practical shape
and 3peCisl bwo- Goson mounting Dfacs e1 makes hump
mounled or under dash Instalation DOssble 10 any
vahicls. The Badrcat 260 Ia 50 tuggediy buill o mobile
uSe that ¥ meats militéry standard 810C, curvd ¥ 10r
vibvaton ratinge. InCorPOrated tn s fugged. all matal
case d 8speCisily posilioned Spoakar dalivering J warts
of crisp, Clear Sudio.

FREE Bearcat® Rebate Offer

Get# coupon Qood for 8 $35,00 rebate when You Purchise &
Baarcat 210XL, $30 rabaia on model 201; 520 rebate on
modeis 180 and 100, § 10 rebals on modeis 01900 o 300:
55 rebaie on mogeis 20/20 o 280 To gel your rebate, mail
rebau Soupon with your onigined deled 33e3 recee! lrom
Co Elacifonics and ihe O t model
from the &!:Oﬂ 1o Uniden. YOu'l réC gvws POUr rgbute px to
Oht weehs Offer vaihd only on purchabes made batwesn
Februa’y 1, 1985 and March 31, 1988 A/l féquasta mugt ba
posimarked by Aprll 15, 1985 Limit o) one rebata par
housahold SPacisl rabate couPon muat ECcompany ail
rebalel\e%e:lundmnnotb‘ropfoduﬂd Wrgwﬂml‘!’
Inine U5 A Vo where J by .
ies And ees of Umden. thilr ldnninr\a

ajencies, distibulors and retaiiars sre not algible for this
rebale. Please Do sure 1o sandinihe cotract amount for your
scanner Pay the ksted CE prics inthis sd Do no! deductthe
robale SMoun BNCH YO rabate will ba sent directly to you
Troon Undgen Orders receivd with inguthcian payments will
not be processed and will be returned. Otfer sublect to
CRANGS wthout PcE

NEW! Bearcat® 201-G

List price §279.95/CE price §189.00/$30.00 rabata
Your Hinal cosl |s @ low $159.00

Band, 10 Channai 8 Crystaliass ® AC oniy
Priority @ SCan Delay 8 Ona Kay Weathar
Froguanty range 30-50. 1 1136 AM 148:-174, 420-312 MHL
The Besrcal 201 perddrma any SCanning function you
could poasibly want With push button ease, yOu Can
Program up fo 18 chennals lor sutomatic monltornng
Push anothar bullon and searCh lor new frequencias
Thars aie RO Cryslaly Lo nmit what you wanl 10 heaar.

NEW! Bearcat® 180-G

List price 5249.95/CE price $184,00/820.00 rebala
Your inal coat i & 10w $144.00

a-Band, 18 Channa! * Priorily ¢ AC only
Frdguency rénge: 30-50. 138-174, 408-512 MHL
Police andfiva calle. Ham «adio s Bu

0 govatnmant Undercov e OPralions YOUCAn hear it
il on 8 Besrcal 180 scanner rdio. Imagine 1he thrll of
heArg & MAKH news evenl unfold even bafore the
newe OrGanIZatom can report It There's NOthing like
scanning 10 ST you Wrthe-know, &nd no batier way 1o
gel scanner radi) Derformancs 4L 3 value price than
with 1he Bearcar 180

Bearcat® 100-G .

Tha firal no-cryifal aregrammabdla handheid acanner.
Lis1 price 5449.95/CE price $229.00/%20.00 rabsta
Your flinml cost ia & low $209.00
8-Band, (8 Channal 8 Liguid Crrais! Dispiay
Search o Limit ¢ Hold * Lockout & AC/DC
Frégquency ranga: 30-50, 138-174, 406-512 MMEL
The worksa (i1 no-crysta) handheid scanner has
comEbressed inlg s 37 1 T x 1%" cave mote sCanning
power than i found 1n Many base of mobile SCAnnErs
The Bearcat 100 has 8 iull 18 channels wth requency
coverage ihal includes all pubic service bands ILow.
High, UHF and *T" bandw). the 2-Meter and 70 cm.
Amaleur bands. Mus Milary and Fedardl Government
treQuencias Wow. what 8 scanned

The Ssarcal 100 Produce s AU power out pul ot 300
milliwalrs, is frachk-1unsd and has seleltivity of better
than 50 dB down and sensitivity of 0.8 microvolts on
VHF &nd 1.0 mecrovolls on UHF. POower COnsumPron is
weDf exlremaly low by using & lquid crystal display ang
saciusive low power int@0raled circuits

Included in our 1ow CE Price i3 & sturdy cCarmyng case.
earphone, battery charger/AC adabter. sn Ak nrcad
battaries and!lesible antenna Order YOur SCan e NOwW

Bearcat® DX1000-G

List pnce S549.55/CE price $490.00/810.00 rabata
YOur tinal cost [a 8 low $489.00
Fregquency range 10 kMz to 30 MMHL
The Searcal DX1000 Shortwilve FROEO @ Ehes Tuming b
London as easy a8 dlakng @ phone It texiuras PLE
synthasiied SOCUTECY. Iw Tima 2ONE 24-hour degital
QuAME CIOCh and & built-in tirer 10 wake YOU 10 yOLr
{avonite shaorlwave station. It can be Programmed [0
aclivate perpheral equiprment ke & tape recorder ta
racord up ta live diteran! broadcasis. any lrequency,
any moce. whike you are aslasp of 8t work [t will cecaive
AWM, LSB, USB, and FM beoaccants

Thera's never been &n easier way [0 haar what tha
world has 10 say, With 1he Saarcar OX1000 shortwave
receiver. You now have direct access 10 the world

Uniden® PC22-G

List price $159.95/CE price $99.00

The Uniden PC22 in @ 40 channel AM remota mobie CB
radiiy. [t s the answerior today s amalier cCarswhich don’
Stways provide adequata spacs (or mounting Since &i)
1h#& CONtrols 8ré on the MICTODhON S, YOU CAN glagh the
“guts” in the frunk The MICTODhone h#k ub/down
channal seiecrd, dlgital display, TRARX indicaitd and
sxigrnal sP®anar jack Dimansonk 5% Wi 7Tk D x
1% H. 13.8 VDC, positive of negeve ground
QUANTITY DISCOUNTS AVAILABLE
Order two scanners at 1he same time and deduct
1%, for three scanners deduct 29, four scsnners
deduct 3%, tive scanners deduci 4% and 8ix OF
more scanners purchased at thé same time
earns you a 5% discount off our super low
single unit price.

CIRCLE 79 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm

Uniden® PC55-G

List price $89.95/CE prica $59.00

The Unidten PCAS 40 Channel CB radio i & lull faatured
Iransceiver that DOAStE @ SUPE-COmMPACE case gnd a
front-panei mika. Il has ANL, P4-CB, Channal B and fiF
Gain awitches LED “5°/RF mater, TX ua. PA B axternat
speawer jchs Dimensionk 6" Wx s Da i W 2138
VOC The Uniden PCSS. now &1 8 specisi low price.

CRoOOSE from many diltaren! models

OTHER RaDIOS AND ACCESSORIES

ADSS5-G Uniden vigor mount Radar Detector ... 511900
ADRS-G Uniden remote mount Radar Deleclor.. $139.00
F8-E-G Frequency Duectory for Eastern US A .. . $1200

FB-W-G Frequency Daectacy lor Wesiem U 5& -$1200
BC-Wi -G Bearcal Wearher Aer” $39.00
ABD-G MeQnel mount mobile anianna .
AT0-G Base station Bnignna,
AGA$3.00 3hODaNg 1o 8l ScCw 830085 070608 21 the sams lime.
Add $3.00 sh-pping P s Ann®s Anlenna
BUY WITH CONFIDENCE

To gat the faataal deallvary from CE of any
product in thls ad. send or phone your order
directly to our Scanner Distribution Center”
Michigan residents please add 4% sales tax or
supply your tax L.D. number. Written purchase
ordars are accepled from approved govern-
meant agencies and most well rated firms at a
10% surcharge for net 10 billing All sales are
subject to avaiability. acceptance and verifica-
tion. All sales on accessorbes are final. Prices,
terms and speciticalions ere subject tt change
without notice. All Prices are in LS. dollars. Qut
ol stock items will be placed on backorder
automatically uniess CE s instrucied diffar-
antly. A $5.00 additional handling fee will be
charged tor all orders with a merchandise total
vnder $50.00. Shipments are F.O.B. Ann Arbor.
Michigan. No COD's Most productsthat we sell
have & manulacturer's warranty. Free copies of
warranties on these producis are available
prior to Purchase by writlng to CE International
orders are Invited with a $20.00 surCcharge for
special handling in addition to shipping charges.
Non-certified checks require bank clearance.

Mail orders 10: Communications Electron-
ics, Box 1045, Ann Arbor. Michigan 48106
U.S A Add $7.00 per scanner. radardetectoror
CB or $12.00 per shortwave receiver for U.P.S.
ground sShpping and handling in the continental
L.S.A For Canada, Puerto RIcO, Hawali, Alaska,
or APO/FPO delvery, shipping charges are
three times continental U.S. rates. I you have a
Visa or Master Card. you may call and place a
credil card order. Order tolk-free in the U.S. Dial
800-USA-SCAN In Canada, order tolHree by
calllng 800-221-3475. WUI Telex CE anytime.
dial 671+0155. it you are ouiside the LU.S. orin
Michigan dial 313-973-8888. Order today.
Scanner DWtrbution Canter™ and CE 10005 are trage-
marks of Communscations Electronics” Ad ¢ 010285-G
18 Iasrop k of Unten Comoration.
Copyrighta 19835 Communlcationa Electronica

For more information call

1-800-SCANNER

For creditcard orders call

1-8OQ-USA-SCAN

A COMMUNICATIONS
ELECTRONICS™

Consumer Producs Division

P.O. Box 1045 O Ann Arbor, Michigan 48106-1045 U8 A
Call B00-USA-SCAN or outside U.5.4. 313-973-88588
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Eleciromics publishers since 1908

Vol. 56 No. 4

BUILD THIS 13

31

59

REAL-TIME SPECTRUM ANALYZER

Learn more about your stereo system, and
how to get the most out of it, with this
useful tool. Roger Cota and Lloyd Addinglon

VIDEQ SYNC SEPARATOR

This oscilloscope upgrade lets you really
see what those video signals look like.
Steve Pence

THREE HIGH-PERFORMANCE
SCANNER ANTENNAS

Puil in those signals that you‘ve been
missing with one of these high-
performance designs. Loren Freburg

TECHNOLOGY 8

12

48

VIDEQ NEWS

Tomorrow’s news and technology in this
quickly changing industry.

David Lachenbruch

SATELUITE TV
Today's satellite receivers.
Bob Cooper, |r.

CELLULAR MOBILE TELEPHONES

All about the system that is revolutionizing
mobile telephone communications.

Marc Stern

VIDEO

67

SERVICING VIDEODISC
PLAYERS

Part 4. This month, we
conclude our series on
videodisc players and how
to troubleshoot and
service them. John D. Lenk

CIRCUITS AND
COMPONENTS

63

75

78

84

NEW IDEAS
Making electronic music.

HOW TO DESIGN MICROPROCESSOR-
BASED PROJECTS

Add some “intelligence” to your next
project. Tom Fox

DESIGNING WITH DIGITAL IC'S

Part 2. A look at CMOS and CMOS devices,

and the special handling that they require.
Joseph |. Carr

HOBBY CORNER
A simple antenna tuner.
Earl “Doc” Savage, K45DS

DRAWING BOARD
Automatic data sequencing.
Robert Grossblatt

90 SERVICE CLINIC
What's "new” in TV.
Jack Darr
90 SERVICE QUESTIONS
Radio-Electronics’ service
editor answers readers
questions.
RADIO
82 COMMUNICATIONS
CORNER
Odds and ends.
Herb Friedman
88 ANTIQUE RADIOS
Restoring those antiques.
Richard D. Fitch
COMPUTERS
Following COMPUTER DIGEST
Pase 80 Hiph-speed modems,
inexpensive add-ons for
your |BM, using your
computer to design
resonant Circuits, and lots
more!
EQUIPMENT
REPORTS
27 Alden Model 9321
Weatherchart Recorder
30 MF] Enterprises MF|-989
Antenna Tuner
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RADIO-ELECTRONICS

COVER 1

It never seems to fail: Those brand new speakers, that sounded so
wonderful in the showroom, sound so disappointing when you set
them up in your listening room. The explanation for that is simple:
Your system has to be adjusted to accommodate your listening room,
An equalizer can help, but only if it's adjusted properly to correct the
response of the loudspeakers, That's where our real-time spectrum
analyzer comes in. It can turn the job of adjusting an equalizer from a
frustrating one to an easy one. Find out more about it, including how
to build it, starting on page 43.

NEXT MONTH

ON SALE APRIL 11

COMPUTER-CONTROLLED ROBOY
Use a popular personal computer to operate a robot
arm.

SERVICING CORDLESS PHONES
All about those devices and how to troubleshoot and
repair them.

OPTOCOUPLERS
Learn how to use those versatile devices in your cir-
cuit designs.

STEREQ POWER METER
More than a meter, it also disconnects your speakers;
from your system at the first sign of trouble.

AND LOTS MORE!

A 2 sarice 1 readers, Fadw-Electronics Publishas svailable plans of ink rthy producls, Ischniquas
and sownbi: and lechnologecal developments. Because o possible vanances h the quﬂy and condhion of maténals and
workmanship used by raaders, Radi-Electoncs disclaims any responﬂﬂty safa and proper of reader-buift
PrOJeGIS Based URON OF rom plans & mikemmabon published i this magahng

Since some of the e ! At Girguiiry cescnbed in AADIO-ELECTRONICS may rejate 10 or ba covansd by U 5. patents,
RADIO-ELECTRONICS disclaims sny bty kor the inlingemen! of such palants I:rr the MBking. using. & sedkng ol aivy such
equipmen! OF STy, and SugGests that ANyOne nleesied In such propects & Palen) attorrey
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You touch. It holds.

$12 2 gets you the worlds first It's the top model in the world cham- FROM THE WORLD LEADER
handheld digital/analog pion Fluke 70 Series line — the first IN DIGITAL MULTIMETERS.
multimeter with “Touch Hold” industrial quality autoranging muItimeters
The Fluke 77 to combine digital and analog disptays. 116
Its unique “Touch Hold™** function These lough, American-made meters fea-
automatically senses and holds readings.  ture a three-year warranty and 2000+
leaving you free to concentrale on posi-  hour battery lite.
tioning test leads without having to waich Sa call now for the complete story on
the display. the Fluke 77 with “Touch Hold." Because .
Then, when you have a valid reading, it if you don't deserve the world's first, who -
signals you with an audible beep. in the world does? FLUKE73  FLUKE7?S  FLUKET?
The Fluke 77 is perfect for those test For the name of your distributorora & - 5
situations where accessibility is a problem, free brochure, call our toll-free hotline s e e P
or when extra care is needed for critical anytime 1-800-227-3800, Ext. 229. = Bote Sodees
measurements. From outside the USS. call 1-402-496-1350, B4 20, O arummey ADamonResl e har e

200 Fou by e 5% basc deacocy  Akmarge e okl
Ty vy 000+ hour bl e 3% bawc & awoey
Ty sy 2000+ how baery e

Ty oy

[Ty

* Sugoened U5 kst pnoe. et July 1, 104
** Paer pendng

LU KEI
®

SB61L NHdY

Copyront () 1984, John Fke b G, . Al nghts eserve Ad Ho 470177
CIACLE 252 ON FAEE INFORMATION CARD
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WHAT’S NEWS

Comsat, Mitsubishi
announce agreement

Comsat Technology Products
{CTP), the equipment manufactur-
ing arm of Comsat Satellite Corp,
has signed a teaming agreement
with Mitsubishi Electric Corp of
Tokyo, Japan, to manufacture and
market low-cost, small-aperture
Ku-band earth stations for use in
high-speed document distrlbu-

tion and private data-networks.

Mitsubishi will produce the RF
portion of the terminals, and CTP
will be responsible for making the
digital, signal processing compo-
nents, and for integrating and mar-
keting the complete earth sta-
tlons.

According to CTP president
A.W. Perigard, the introduction of
small-aperture, low-cost earth sta-

tions has led many U.S. compa-
nles to begin planning for large
etectronic mail and data networks
to take advantage of the efficien-
cies of satellite communications.
The combination of Mitsubishi’s
price-competitive microwave
components and CTP's signal-pro-
cessing equipment and system in-
tegration, he believes, should
ensure the success of the venture.

RADIO-ELECTRONICS

New magnesium hatteries hold promise for future

A dry cell with a shelf life of at
least five years and a voitage out-
put of 1.9 is promised as a result of
research in magnesium battery de-
sign culminating in a recent patent
application by ACR Electronics of
Hollywood, FL. In addition, the
new battery would have greater ca-
pacity for its size, lower internal
resistance, and a higher peak dis-
charge rate than present dry cells.

Magnesium’s greater tendency
toward chemical reaction—which
is the cause of its higher voltage—

also forms a protective layer on Its
surface when the battery Is idie.
This inhibits the “local action” or
spontaneous internal discharge,
that runs down a zinc-carbon bat-
tery when not in use. But this film,
which so greatly increases shelf
life, takes time to break down
when the circuit is “turned on.”
The delay can last as much as a
minute before the load breaks
down the protective film and cur-
rent rises to normal. A second
problem is that the chemical reac-

NEW MACNESIUM BATTERY iratures an “inside-oul” construction. The positive element
serves as bolh the center elecirode and the battery can.

tion in the cell builds up gas,
which must be vented.

Research by ACR has reduced or
eliminated those problems. Anim-
proved electrolyte produces water
instead of gas, and other improve-
ments have reduced the “current-
on” delay to less than 0.3 seconds.

A unique feature of the magne-
sium batteries is their “inside-out”
construction. Instead of the nega-
tive zinc can, the carbon positive
element is cast in one piece to
serve both as container and
positive center pole. The negative
element is an extruded magne-
sium cylinder that fits con-
centrically between the center
carbon electrode and “can.” This
positioning also reduces the
length of the electrical paths in the
cells, reducing internal resistance.

Although magnesium batteries
have been used for some years in
special applications, such as ma-
rine markers and rescue lights,
and in several space programs,
they are not yet quite ready for
general consumer use. A number
of problems remain—among
which are adaption of radio equip-
ment or flashlight bulbs to the 1.9-
volt rating of the new cell. But it is
reasonable to suppose that we will
in time have a flashlight that can
remain idle in the car for years and
still supply top performance. R-E

=

WwWwWw americanradiohistorv comm



www.americanradiohistory.com

New from B&K-PRECISION, for
telephone service, test and repair

COMPLETE TELEPHONE PRODUCT ANALYZER. A total
self-contained system for diagnostic testing,
servicing and calibration of corded and cord-
less telephones. answering mochines and auto-
matic dialers. Pertorms every test you'll ever need
io test and repair any phone product including
verification of pulsé and touch-tone numbars,
measurement of frequency error and modula-
tion deviation MODEL 1050 $1695

MODEL 1050 $1695

MODEL 1045 $395

TELEPHONE PRODUCT TESTER. For in-stare can-
sumer atf service use. Tests handset cord, phone
line cord. diolfredial functions. voice and dial
number levels, ring function and volce quality of
corded and cordless phones. answering ma-
chines and automaotic dialers. MODEL 1045 $395

CORDLESS TELEPHONE TESTER. Provicdes full servic-
ing and calibration copability for base and poft-
able phone units. All rf test and measurement
functlons. Replaces expensive FM generators and
modulation monitors, yet perfarms ail tests re-
quired for cordless phone system anolysis and
repair. including tull frequency testing and align-
ment. Generates all prior and recenity opproved
frequencies. MODEL 1047 5895

MODEL 1042 $19.95

TELEPHONE LINE ANALYZER. Quickly identifies a
problem as external or in the phone itsalt. Tests for
condition of external phone line, phone line cord,
ring and line valtage levels and polarity. EQsy lo
use. no battenes or external power needed
MODEL 1042 $19.95

These test instrurnents cover every possibie level of service required for telephone products. They
are equally useful for training. The instruchion manuois provided offer g comprehensive course of
training for service parsonnel and students. Call your nearest B&K-PRECISION distributor for off-the-
shatf-detivery or odditional information —or contact BEK-PRECISION

o PRECISION

ODYNASCAN
CORPORATION

5460 West Cortiend Sireet * Chicago. lllinois 60635 « 312 5589-9087

CIRCLE 77 ON FREE INFORMATION CARD
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RADIQ-ELECTRONICS

VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

¢ Here comes Super Beta. Around midyear.
Sony and other Beta VCR manufacturers are
scheduled to introduce "Super Beta," a New
version of the Beta system, which is claimed to
achieve a 20% increase in picture resolution.
Super Beta recorders use standard Beta cassettes,
but shift the carrier signal frequency upward by
800 kHz resulting in 4 wider luminance
bandwidth for a sharper pleture with more detail.
In addition, the system has special video noise
reduction and emphasis circuitry.

Super Beta produces a picture with more than
300 lines of horizontal resolution and about 45dB
signal-to-notse, according to Sony estimates. Thus
it falls short of the super-high-band VCR's
mentioned previously in this eclumn as being in
the works. However, the picture 18 extremely
good, and it particularly excels for home editing-—
demonstrations showed that a fourth-generation
Super Beta tape was at least as gocd as & second-
genseration tape mads on a standard Beta
recorder. The Beta group claims complete
compatibility—that 1s, tapes recorded on Super
Beta can be played back on standard Beta
recorders and standard tapes can be played on
Super Beta machines.

¢ More 8mm VCR's. The first VCR's in the
new 8mm video format to be sold here werse
combination camera-recordeérs, or camcorders, by
Eastman EKodak, General Electric, and Polaroid.
Now along come the first “‘gseparates™—tiny
portable decks designed for use with miniaturized
videc cameras and with separate tuner-timers.

The little decks weigh about four pounds or so,
inciuding battery. and use the new 8mm
cassettes. The Sanyo unit, priced at £1100.
including tuner-timer, has a two-speed switch to
double the playing time of a 90-minute cassette.
Cancn's Canovision deck ts priced at $900, the
companion programmable tunertimer at $§300,

¢ 38-inch color tube. The world's biggest
direet-view color picture tube, a 35-inch model,
will be introduced in the United States this fall in
8 new set by Mitsubishi. The TV console will sell
for around $3,000, but the company promtises
future models at lower prices. The tube 18 22.4
inches deep, weighs 110 pounds, has center
brightness of 170 foot-lamberts with resclution
comparable to Mitsubishi's best 26-inch—330
lines horizontally on broadecast TV, 400 on video
input. Power consumption of the set will be 180
watts as compared with 160 watts for
Mitsubishi’s 25-inch models,

The largest picture tube in any set previously
offared in the United States was 30 inches in a
special Sony 35th Anniversary model console
produced in a limited run of 1,000 sets, retailing
at $10,000. The biggest tubes scheduled for
production in the United Btates measure 27
inches diagonally and won't'be available until
1988.

¢ TV extonders. Twoc new gadgets are
designed to make it easy to add more TV sgets to
your home without having to string up cable.
Rabbit, by Envision Systems, Santa Monijca, Cal,,
conneects to 8 VCR's video and audio outputs and
puts them on an FM earrier for transmission to
television sets throughout the houss via the
electrical wiring. One transmitter and one
receiver cost $100, extra receivers are $40.
Quantec International, Salt Lake City, offers a low-
power transmitter that connects to the RF output
of a VCR, game, computer, or videodisc player and
18 said to permit tuning on any rabbit-ear-
equipped TV set up to 40 feet away. BR-E
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ADVANCE ELECTRONICS

IS PROUD TO INTRODUCE
Beckrman [ndisstriz!™ 9000 SERIES

HIGH PERFORMANCE PROFESSIONAL
OSCILLOSCOPES

9060 60 MH2z e Dual Trace with
Delayed Sweep ® 1mV Vertical
Sensitlvity ® 8 Traces & 12KV
Acceleration Voltage ¢ XY

Mode ® Channel 1 Cutput ® 3
Vertical Inputs ® Service Manual
included

9100 100MH2z e Dual Trace With

Delayed Sweep ® 1mV Vertical
Sensitivity # 8 Traces & =3.5nS Rise
Time » 18KV Acceleration

Voltage ¢ XY Mode ¢ Channel 1
Output « 3 Vertical Inpuls

ENGINEERED SO THAT
SPECIFICATIONS ARE MET IN THE

FIELD NOT JUST ON THE DRAWING SPECIAL 3 YEAR EXTENDED WARRANTY"

Circuitmate™
model FG2 function generator.

® 7 Ranges: 0.2Hzto2 e VCF Input.
MHz. ® Variable/Fixed
® Outputs: Square, Attenuators.
Triangle, Sine, waves ® Variable DC Offset
gnd TL Pulses. Control. .
: ; ® Duty Cycle Control. ® |nversion Feature.
Circuitmate™ Y
model UC10 universal counter.

® 5Hz to 100MHz. ® 20mV Input
® Two Input Channels. Sensitivity to 100 MHz.
® Measures Frequency, ® 4 Selectable Gate
Period, Frequency Times.
Ratio, Time Interval, ® 14 LED Indicators.
and Unit Count. e 8-Digit LED Display.

AVAILABLE NOW

CALL FOR PRICES
o raeeroT e THE TEST EQUIPMENT SPECIALISTS

m 800-223-0474 ADVA

212-730-7030 T
26 WEST 46ih STREET. NEW YORK. N.Y. 10036 ' , P t. Al
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77 © 0.3% Accuracy
e Manual or
Autorange

e 10A + mA Range
* Beeper

* “Touch-Hold"
Function

WE CARRY A FULL
LINE OF :‘FLUKE
MULTI-METERS.

IN STOCK NOW

Sale ends April 85
FLUKE

4'4 DIGIT
MULTIMETERS

349

MODEL
8060A

THE NEW

' FLUKE 27 SERIES
WORLDS TOUGHEST METER

. usncy measusments to
200K Hz
* dB measuresments

* Basic d¢ mecu
10 nA and 10 m{} sansitivity

* Relative measuremanis
* True RMS
+ High-spead Beeper

0.4%; 106V,

IN STOCK!

[J
PRECISION =
——

FLUKE

SERIES
MULTIMETERS.

» Analog Display ® Hma% Knob = Volts AC &

DC = Resistance to = 32 MQ s 10 Amps = Diode
Test » 3200 Counts * Fast Autoranging = Function
Annunciators In Dlsplat s Power-Up Self Test
= 2000 + Hour Battery Life w/ Power Down “Sleep|
Mode” » New Tast Leads = VDE & UL Approval

L1t

'gg™ 57995

and free C70

75 hoister 73

* 0.5% Accuracy * 0.7% Accuracy

. kﬂg\olsgll_‘gé e Autorange Only

o 10AMEHE00 mAR: — o fAme-Oniy
Range E_

e Beeper

70 MHz Dual Time Base

SCOPE  MODEL

TRANSISTOR
TESTER
51999
MODEL NOT
. 5208 P&xlﬁ%&
® Now with HI/LO Drive a 1T‘Vrdlvis|on sansitivity to 70
MHz
® WOorks In-circuit when * 500 4t VIdIviSion cascade
others won't sensilivity

¢ Faurinput operation provicdes |
trigger view on 4 Separale Inpulf

* Allernat® thme base operalion
« Swliching power supply delivers

best efficiency and reQulation a\
lowast weight
95 m
$199% 5159
MODEL 820
® Resolves to 0.1pF

® 4 digit essy-to-read
LED display

® Fuse protected
against charged
capacitors

8 Overrange indication

® identifles ali three tran-
sistor leads

® Random jead connection

8 Audibly and visualty in-
dicates GOOO transistor

CAPACITANCE METERS

MODEL 830

8 Automatically mea-
sures capacitance
trom 0.1pF to 200mF

® 0.1pF resolulion

® (.2% basic
sccuracy

» 3% digit LCO display
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(@D Ara PRECISON  TRIPLETT __ LIKE] AW L | VIZ sida

BECKMAN'’S CIRCUITMATE °
ALL UNDER $100 - —————.

AVAILABLE NOW, . ..
569

86 4 95
c::rguhmam |;:|gl.|4ul._ The IDt?WStIS the smallest digitai
Y -digit multimeter; multimeter on the market. Its
Circuitmate OM 20— 0.8% Vdc accuracy, robe-style design makes it ideal
nﬁ:m‘mg't‘m?%cggg s Cpamgles gaio ? r taking measurements in hard-

polarity. auto-zero,
accuracy, dlode test, aulo-decimal to-reach test areas.
hFE test, conductance,

10 amps AC and DC § sag g5 SALE *Small Size

ranges, auto-polarity
MR - I *Complete
oy mattimatar $59.95 Autoranging

aulo-28ro, auto-
decimal
0.5% Vdc accuracy. 0" "
diode test.continult *“Touch Hold

5799

| beeper, 1 L]
Circuitmats OM-25— o Ry Audible
3y,|t|dl°||t' p%c;g:vsixe B zarn, aulo-polarity, 376 95 Contil'lulty
mu er; W
:cc??:cy. dlodeum:lf. auto-decimai checking
capacitanca, contlnulty Tne DM 77 glves you
beeper, conductancea, the cnvenle, of
A fe L
aito-zero, autos = m:ar:ﬂreﬁ?ﬁ
decimal capabllity. You sirnrlly
salect the function
ou wanl, and the
OM 77 automatically
5015 the required
range.
...Quaiity and Perfor:nanc.e . :,’( T powER SUPPLIES
Beckman and-4': Digits...
True RMS
T—= 930 52095 Bt %329 wooei o
/4\\ AVAILABLE NOW! S e | « Functions ay three separate
- * [polat VO, continuoully supplias
' - EE- 1mm;:|g variabla: 0-2A in four ranges * Exclusiva Iracking circult
'i\u._ E 412 OMM wi yoas * Fully automatic shuidowa, * Fixed outpul 5¥DC, 5A
3 ~ 5 calibraled cycke at adjusiabla curreni limit * Twa O to 25VOC outputs at 0.5A

.—. & 2% digit prce * Perfec! lof solid stale 2arvicing + Fully automatic, curreni-limited
. @ ovarload prolection
5. % el ;
-

ar FUNCTION GENERATORS

MG%gOEL 3319 45

!i'-' o
TN $189%% sweep FUNCTION
- * Four Inst ts | ackage
N EW ‘. * Sine, square and triangle output _m:;::pna:'l::r: m’,‘ ?:r:c?ion E
11.' | * Variable and llxad TTL cutputs enerator, pulss ganerator. tons-
Beckman e + 0.1 Hz to 1MHz In 8la ranges cum eﬁon;;‘wz“u
H H . - * Covernn U I * |
Circuit-mate in stock now - =i "‘;:ﬁ@ f:,’,t:::o" ey g [ 10001 tuning rangs
DM10 e * Typical sina wava distortion * Low-dlatortion high-acCuracy

under 0.5% from 1 HZ to 100kH2 outputs

1OLL FREE HOT LINE THE TEST EQUIPMENT SPECIALISTS
300 .023-0474 ADVANC
26 WEST 46th STREET, NEW voni?i?.o m; _ELEc TRM’C
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SATELLITETY

TVRO receivers and remote controls

AS WE BEGAN TO SEE IN LAST MONTH'S
column, the TVRO receiver of to-
day has changed greatly over the
past five years or so.

Take the IF portion of the re-
ceiver, for example. The basic re-
ceiver must develop a significant
“bulk gain” in the lowest IF seg-
ment—as much as 50 dB of gain at
70 MHz (in 1980). In the IF section,
we also find single-channel filter-
ing networks that eliminate {with
bandpass filter sections) any signal
energy on adjacent satellite chan-
nels. Up to 50% of the total re-
ceiver In 1980 vvas wrapped up with
parts in the IF segment.

The 1984/85 TVRO receiver uses
amplifier stages constructed from
a few IC's; gone are the discrete
transistors, and associated re-
sistors and capacitors. The mixture
of coils and capacitors that once
made up elaborate bandpass fil-
ters have been replaced by SAW-
filter devices. As a result, today’s IF
stages may have only a dozen {or
fewer!) parts.

As we all know, fewer parts usu-
ally mean fewer dollars per re-
ceiver {in parts and labor). And any
reduction in parts typically results
in an improvernent in mean-time-
between-failures and, eventually,
lower cost to the consumer. Be-
fore the end of 1985, we can expect
to see a complete single 1C that
accepts the 70-MHz IF and "spits”
out demodulated video and audio.

Enter remote control

The early TVRO terminals of
1979/80 not only lacked remote-
controi Capabilities, but they were
probably impossible to control
even locally {manually)! At that
* PUBLISHER, CSD MAGAZINE

FIG.1

time, all TVRO-system compo-
nents {dish mover, receiver, etc.}
were manufactured by different
companies, who made no effort to
make their respective products ca-
pable of communicating with the
other components that made up
the system.

TVRO dealer “Starter Kit™
avallable

Bob Cooper's CSO Magazine has ar-
ranged with a number of TYRQ equip-
menl suppliers io provide a single-
package of maienal that will help intro-
duce you to the world of TVRC dealership.
A shoft booklet written by Bob Cooper
describes the start-up phifalils to be avoid-
ed by any wouid-be TVRO dealer, in addi-
tron, product data and pricing sheets from
praminent suppliers m the field are in-
cluged. That package of matenal ks tree of
charge and is Suppled to firms or individu-
als i thg electronics service business as
an Introduction 10 the 1984 85 world of
seiling TVRO systems retall.

You may obialn your TVRO Dealer
Starter Kit tree of charge by wriling on
company ‘etterhead. of by enclosing a
business card with your request. Address
your inquines to: TVRO STARTER KIT,
RO Box 100858, Fort Lauderdals, FL
33310 That kit not avaiabie to individuals
not invohved IN some form of electronics
sdles and service.

WWwWw americanradiohistorv comm

BOB COOPER, JR.*
SATELLITE TV EDITOR

That meant that every function
was separate, requiring separate
{unrelated) pieces of hardware to
accomplish each task. For exam-
ple: Channel selection was one
function; audio selection was an.
other (although the circuitry might
have been located in the receiver
cabinet); fine tuning was a sepa-
rate function Gwithin the basic re-
ceiver); polarity selection was
another function, and satellite se-
fection, yet another.

As TVRO systems progressed,
synthesized tuning eliminated the
need for amanual fine-tuning con-
trol, and memories made audio
subcarrier tunlng a thing of the
past—you tuned it but once when
the receiver was first set up. Polar-
ization selection also went away
when receivers were either “hard
wired” or equipped with memory
tied to the receivers channel-se-
lection switch. That allowed the
correct polarization to be automat-
ically selected when a new chan-
nel was tuned.

Now we're left wilh satellite se-
lection and the basic channel se-
lection. In many modern re-
ceivers, those two functions are
combined into a single step; you
tell the receiver what satellite you
want and which transponder
{channel) all in a serfes of strokes
on a keypad. The receiver’s memo-
ry, interfaced to the antenna drive
unit, along with polarization
switching does it all for the user.
The system can be infrared con-
trolled or {UHF) wireless or hard-
wire controlled.

What's available

A number of receiver packages,
like those from Arunta and Con-
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ECG" LED Lamps

Phitips ECG has LED lamps in
shapes and sizes for virtually any
application. They're available in
round, rectangular, triangular and
square shapes. They come in red,
yellow, green, or even in two col-
ors, And there’s a choice of clear
and diffiised reds. Some have jew-
ellad lenses. And some are even
available as flashing LEDs with the
flasher circuit built in.

In addition, long-life, shock-
resistant, vibration-resistant, LED
replacements for incandescent
cartridge indicator lamps are also
available in red, yellow or green.
Commion applications: All LED
indicator applications. LED car-
tridges are ideal replacements for
cartridge-type incandescent lamps.
CIRCLE 297 ON FAEE INFORMATION CAAD

ECG" High-voltage
Rectifier and voltage
Divider NetwoOrk

Philips ECG's ECG568 is a high-
voltage rectifier used in Sanyo and
Sears TV sets to supply high volt-
age to the picture tube. It also
contains a voltage divider network
which supplies focus voltage to the
picture tube,

Common applications: For use in

television service and repair.
CIRCLE 298 ON FAEE 'WFOAMATION CARD

EMF Transient voltage
and RF interference
suppressors

EMF transient woitage surge sup-
pressors by Philips ECG clamp
voltage spikes on 120 VAC line to
levels safe for all electronic equip-
ment. They can handle up to 40%
greater surge current than other
suppressors, Single outlet sup-
pressors are available in both two-
and three-prong versions.

The multiple outlet EMF315
incorporates both a spike suppres-
sor and a P filter to suppress
RF interference on the AC line.
RF interference causes audio and
video degradation and causes
digital equipment to function
imperfectly.

Common applications: Electronic
equipment such as hi-fi and tele-
vision, stereo, computers or other
line-operated electronic equipment
subject to voltage surges and radio
frequency interference from the

AC line,
CIACLE 299 ON FREE INFORMATION CARD

de

ECG" A-STAT Material
Philips ECG has two sizes of
anti-static foam that will prevent
damage to semiconductors from
static electricity. The A-STAT 12
measures 127 x 12" and is perfect
for bench use. The A-STAT 2
measures 37 x 5 and can be car-
ried in the tool box. When semi-
conductors are kept in A-STAT
foam, static electricity is shunted
through the foam instead of into
the semiconductor, where it could
have caused damage.

Common applications: Essential
for semiconductor protection on
the workbench or i the field.

CIRCLE 271 ON FREE INFORMATION C ARD

The one thing we make
that you have to
replace every vear.

The new and expanded ECC" Semiconductors Master Cuide.

Your new Master Guide will be looking
as dog-eared as the old one before long.
Because this year the Master Guide has
been expanded to include more than
400 new products and almost 25,000
new cross references, The Master

Replacement Guide for 1985, 656 pages.

Qver 3,500 different ECG devices that
provide replacement coverage for more
than 227,000 industry types, And every-
thing in the book is cross -referenced

80 yoll can find what you're looking for
fast, and be sure it fits. Plus, everything
we make meets or exceeds the original
JEDEC or application specs. So it

works. It's the only book you'll need.
But you'll need a new one every year,

To get a copy of the new Master
Guide, go o your nearest Philips ECG
distributor. For his name and location,
just call; 1-800-225-8326 (in Mass.,
617-890-6107).

If it's ECG, it fits. And it works.

PhilipsECG

A North American Phifips Company
Dedscaled lo Excellonce.

CIACLE 68 ON FREE INFORMATION CARD
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ifer, have the complete control sys-
tem built into the basic receiver.
Intersat and Arunta provide hand-
held remote-units that allow full
system control from your favorite
easy-chair, or any other place with-
in “sight” of the receiver.

The makers of the more sophis-
ticated dish-mover systems, re-
cognizing that not all receivers are
equipped with remote-control ca-
pabilities, designed expandable
dish-control units—like the
Tracker 1V, from Houston Tracker

Systems—that offer remote con-
trol. (See Fig. 1.) Such units feature
(UHF wireless} remote control
over the antenna-drive system
that, with dealer-installed interfac-
ing, allow otherwise unavailable
full system remote-control.

Like any relatively high-end
package, such frills do not come in
at low-end prices. And that has
created a far broader marketplace
for TVRO systems than existed
back in 1979/80. Let's take a quick
look at what you get in the various

SATELLITE TV/

The First

Five Years!

THE MOST COMPLETE report on the mushrooming
home TVRC' Indusiry ever compiled, written as only the
*father of TVRCO' coul have prepared. More than 1000
pages () tracing the complete siory of home TVRO.
lavishly illusiraled with equipment photos. schematic
diagrams, equipment analysis reporls Bob Cooper,
the hrst prvale ndiiduat 10 own and cperate a TVRO
{1976) has coliected and poilished hundreds of wndi-
vidual reports inio a unique ‘colleclor’s editon’ which
clearty explains the TVRO phenominon bn North Ameér-
ica. From Coop's lirst 20 loot ‘'monster’ dish to the
present day 5 toot "C-band” TWVROs, the fascinating
growth of TYRO equipment and its legal status unfolds
for you

THIS TWO VOLUME SET tolaiing more than 1.000 pages is available tor the first time

to readers of Radio-Elecironics at special discount pricing. Orlginatly soid at $100
per two-volume set, a limited supply is now available ONLY through Ihis advertise-
ment, PLUS, you will aiso receive a special extraordinary bonus; the 200 page { + }
October 1984 edition of CS0/Coop’s Satellite Digest. This vary special edition of
CSD is a best-selier in the TYRO industry, with the mosi compeehensive cotlection of
TVRO facts and ligures ever compiled. Combined wih the 1,000 page 'CSD
ANTHOLOGY report. you have instant reference 1o everything you will ever need 1o
know about the stale of the bome TVRO industry. Il 13 MUST readmg 1or every person
in, of thinking aboul "getling INto.” any segment of the home TYRO world

— SEND CSD ANTHOLOGY/2 Yols. + CSD Bonus.
— SEND CSD October 84 Special Issiue ONLY.

NAME COMPANY
e ADDRESS
B CITY STATE _ IP

Payment: $50 US funds (Anthology + Bonus), $15 US turds

CSD Oct. ONLY: payable "CSD ANTHOLOGY."

Shipring charges prepaid. Enter order to: CSD Anthology.

Radio-Elecironics Magazine, 200 Park Av. S., New York, NY
10003, or call 305-771-0505 for credit card orders ONLY.
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home TVRO-system price
ranges—from low-end, no-frills
packages to the more sophisti-
cated high-end systems.

Price range

Starting with the least expensive
install-it-yourself systems, the
market starts off with packages
that feature 4.5-6-foot antenna
dishes, equipped with non-
motorized mounts and simplistic
electronics that retail for just up-
der $1,000 (5995) in many sections
of North America. Many market-
ing experts feel that such systems
may be the wave of the future (of-
fering 20 to 30 channels of satellite
TV to the “average” user.)

The next sizable range of sys:
tems comes in at around $1995.
These systems (usually dealer-in-
stalled) are simply slight upgrades
of the no-frills packages. The sys-
tem may Contain a slightly larger
antenna with polar-mount, and
hand-operated dish mover. Deal-
ers who know what they are doing
seldom install the lower priced
system.

Then we have the motor-driven
systems—priced in the $2995 re-
gion—that feature higher-quality
receivers, but few remote-control
functions. An industry study in the
late spring of 1984 showed the aver-
age system selling for just under
$3000 nationwide.

Now we come to the high-end
packages, selling for as high as
$5995 in some parts of the country,
that feature full remote control, re-
ceivers with memory, and stereo
audio, with all the frills and do-
dads that American and Japanese
engineers have been able to
create. Between the low-end and
high-end price ranges
($995-$5995), there is an extremely
wide selection of systems. Next
time, we'll see how all of what has
happened shapes up in the mar-
ketplace. R-E
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Eleciricity and water don't mix. Al All the Heavy Duty series rotating 1he hinction selector knob.

least not in our Heavy Duty Digital — meters measure up to [((X} volts You'll find these fealures in

Multimelers. Because these OQops AC and 1500 volts DC, with full a full line of Heavy Duty DMMs

Proof™ instruments are protected overtoad protection to those thal offer a 4% digil readout,

by a system of seals to ensure maximuin voltages even on the 0.05% VDC accuracy, a 10-amp

contaminalion-free dependability lowest range settings. Overload current range, a 2000-hour battery

in even lhe cruddiest condihions. circuitry also provides ransient life, diode test, true RMS and tem-
Other abuse-proof leatures protection to 6KV on all voltage peratiire measurement. All thisand

include the best mechanical pro- ranges and up to 6(X) volts on all a no-(uestions. one-year warranty, .

lection ever built intoa precision resistance ranges. Youllwanttotryoneoul, "

Digital Mullinieter. In fact. every We also invented a unique, of course. so drop into f,.,-‘

one of our Oops Proof mmilti- long-life rotary switch for our your nearest elec- ¢

meters will survive a drop from Digital Multimeters. You can actu- tronics (listrihuto.:/'

len feet onto a concrele surface! ally feel the difference just by and crop one. I

our lips are sealked.

CIRCLE 98 ON FREE INFORMATION CARD

1984 Beckinan Irdustrial Corporation, A Subsidiary of Emerson Electric Comparn =rrial"
v 630 Pusnie Sreer Brea. CA 82621 (1) T, Beckmnan [nductrial
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NRI Trains _You At Honle—As Ydu Buildﬂ
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GET THE KNOW-HOW
TO REPAIR EVERY
GOMPUTER ON THIS
PAGE... AND MORE.
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Your Own IBM- Compauble Computer

Learn ihe Basics the NRI
Way —-and Eara Good
Money Troubleshooting
Any Brand of Computer
The biggest growth in jobs
between now and 1995,
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 technician or
an independent service-
person—once you've learned
all the basics of computers the
NRI way. NRI's practical
combination of “reason-why”
theory and “hands-on”
building skills starts you with
the fundamentals of
electronics, then guides you
through advanced electronic
circuitry and on into computer
electronics. You also learn to
program in BASIC and
machine language, the
essential languages for
troubleshooting and repair.

You Build—and Keep-

a Sanyo MBC-550-2

The vital core of your training
is the step-by-step building of
the 16-bit Sanyo MBC-550-2
computer. Once you've
mastered the details of this
state-of-the-art machine, you'll
be qualified to service and
repair virtually every major
brand of computer, plus many
popular peripheral and
accessory devices.

With NRI training, you
learn at your own conven-
ience, in your own home. You
set the pace—without class-
room pressures, rigid night-
school schedules, or wasted
time. You build the Sanyo
MBC-550-2 from the keyboard

up, with your own personal
NRl instructor and the com-
plete NRl technical staff ready
to answer your questions or
give you guidance and special
help whenever you need it.

Learn MS/DOS

Operating System

Praised by critics as the
“most intriguing” of all the
IBM-PC compatible com-
puters, the new Sanyo uses the
same 8088 microprocessor as
the IBM-PC and features the
MS/DOS operating system. As
a result, you'll have a choice of
thousands of off-the-shelf
software programs to run on
your completed Sanyo.

Your NRI course includes
installation and trouble-
shooting of the "intelligent”
keyboard, power supply, and
disk drive, plus you'll check
out the 8088 microprocessor
functions, using machine
language. You'll also prepare
the interfaces for future
peripherals such as printers
and joysticks.

|
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Your NRI course
includes the Sanyo
MBC-550-2 Computer

with 128K, RAM, monlor, disk drive, and

“intelligent” keyboard; the NRI Discovery
Lab*, teaching circuit dasign and
operations; a Digital Multimetar, Bundled
Spread Sheat and Word Processing
Soitware worlh $1500 at retall—and mora.

100-Page Free Catalog
Telis More

Send the postage-paid reply
card today for NRI's big 100-
page color catalog on NRI's
electronics training, which
gives you all the facts about
NRI courses in Micro-
computers, Robotics, Data
Communications, TV/Video/
Audio Servicing, and other
growing high-tech career
fields. If the reply card is miss-
ing, write to the address below.

| ”R’SCHOOLS

McGraw-Hill Continuing
Education Center "
3939 Wisconsin Avenue, NW tﬁ,
Washington, DC 20016 T |

We'll Give You Tomorrow.

SB6L YdY

-
w
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RADIO-ELECTRONICS
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LETTER

INTERFACING THE ZX81

This letter is in response to the
article “Interfacing the ZX81,” (Ra-
dio-Electronics September, 1984).
The article makes the following
statement in reference to interfac-
ing a relay to a miCroprocessor sys-
tem: "The disadvantage of this
configuration is...mechanical re-
lays that can be controlled with
logic-levels signals typically can
only handle loads up to 0.5 amp at
120 volts.” While that is what I'd
call a close guess (assuming you
use a relay with a coil voltage of
five volts), the following circuit
may be helpful to readers who

4y
‘—l—O
]
o]
IM 4 ool*
?:EU“
oL
Lo Gic A Ty
N RB

Gt
(SEE TEXT)

FIG. 1

have a variety of relays available.

In my area of the country there
are many high current relays
(3-10+ amps) available at surplus

WRITE TO:

LETTERS
Radio-Electronics
200 Park Ave South
New York, NY 10003

stores for peanuts. While it is true
they do not all operate at five volts,
by the circuit shown in Fig. 1,
have been able to control various
relays with coils of 5-30 volts DC.
That circuit will energize the relay
(or other load) if a logic one is writ-
ten to the base of Q1 via a 8155,
8755, etc.

The first step is to determine the
collector current, |-, required.
That, of course, is simply the cur-
rent needed to energize the relay.
To be on the safe side, choose a
value that is twice that for |.. Pick
an NPN transistor that will satisfy
that requirement, and use that

PRICE SLASHERS

CONVERTERS

ONLY 55995

* 60 Channel Capacity
* PL.L. Tuning
* & Channel Memory

Jerrokl RSC-3 33995

DWAZK
$49.95

» MasterCard & Voa Add 5%

* Checks = Afow 14 Working Days

+ Freight Charges- Sent Collect

* Oxder 20 or More = Freight Prepa

> erln

{201)84B-8229

REFU G SHED m

« TV On-Off Feature
* Infra-Red Wireless
Remote Contro!

OTHEN MODELS ALSO AVAILABLE
Jerrokd JAX-3 34995°  Jerroid DRX-3  $69.96"

' Reconditioned Units With 30 Day Warranty

VIDEO SWITCHERS

* Special Price on New Factory
Fresh Units - $569.95

Not Vahd After
Tom Recelpt

Pheenix Electronlcs
1 Midwood = Allendale. NJ Q7401

Protect PCB’s
During Wave Soldering!

Chemash i the peciabio atex Dased 30kution thal prevents sal-
des from adhenng 10 component-ireq holes. gOid SNQEFS, swiches.

Li s, posts and edge connecions. [f's non-stlning. loaves no

ey et

DW63K
$74.95

WWWW americanradiohistorv comm

rersachue, and 8 Stable 10 (0Sin ang wated 3okble fures, Cieanng
sOlutions and contact with molten
solder 10 51(rF. 2668°C

Pin-poiniing appicator appiies
Chemask exactly whone you need 4
Imhmw marukrs and Sy Ut
“cvoopang” unll you re ready

1o simply “Idt and peei”, Whelhm
revricved

Saned IO ideralude and SAMDe o,
Chermniraonics Inc.

CIRCLE 54 ON FREE INFORMATION CARD
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Others say, ""Buy this or that and it will double your production or, your money back in thirty
days’’. But the tact is, when it comes to troubleshooting start up, shut down, hi-voltage, or
any type of flyback related problem - - - including open or shorted B + paths for video, ver-
tical, audio, chroma, matrix, tuner circuits, etc., any circuit that relies on flyback generated
B + voltage or, any type of a dynamic short in a CRT - - -in any set that uses a horiz output
transistor (any brand, any age, any chassis that you can come up with);

JUST ONE

SUPER TECH

WILL OUT PERFORM ANY AMOUNT OF OTHER EQUIPMENT
BY SEVEN TO ONE

$10,000 CHALLENGE

Let a third party choose 24 various brand TV sets that have bonifide major problems In any of the abave cir-
cuits. Let our competitor bring all of the test equipment that he has ever sold, as well as his entire engineer-
ing staff. If one man with a Super Tech can't troubleshoot 21 of these sets down to circuit level faster than
their entire team can do likewise 1o just three sets, we will hand them $10,000 in cash. If they get beat, they
give us permission to publicize the results!  This offer ig not limited to our competitors.  Factory engineering
teams or anyone else for that matter Is welcome to try. The one using the Super Tech won't even need a
schematicl! Are we sericus about this challenge? - -- You bet we are ! |

THE ABOVE FIGURES ARE CONSERVATIVE!

In about 15 seconds, you can hook up a Super Tech to almost any TV set.  All you do is pull the horiz output
transistor, plug Super Tech into the empty socket, then make one ground connection. In the time it takes to
push four buttens, you know exactly which circuit has failed with 100% accuracy! (That's 9 points of the game
when you're working on late model sets.)

THE ENTIRE TEST --- INCLUDING HOOK-UP
TAKES ABOUT 30 SECONDS!!

SHOULDN'’T YOU BE USING A SUPER TECH
AT ONLY $995°°---CAN YOU AFFORD NOT T0O?

Cail and give us your Visa or Master Charge card number. We'll send your Super Tech prepaid. Use it for
thirty days. If Super Tech doesn’t do everything we say it will, send yours back and call your bank to cancel
the sale. You have nothing to lose! The thing s, If we can only get a Super Tach In your hands, it will make
your job so much easier, you won't even consider being without it. The manual that comes with your Super
Tech even explains how the circuit that you are working on operates. C.0.D. orders welcome, prepaid orders
deduct 5%.

DIEHL ENGINEERING < Ph. (806) 359-1824

6004 Estacado Lane ¢ Amariiio, TX 79109
CIRCLE 269 ON FREE INFORMATION CARD
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3 RADIO-ELECTRONICS

transistor’s base current, lg, and
beta, hy,, to determine thevalue of
Rg. That can be found from:

Ih- Iclhfc

Rg = V,/lg
where V| is the worst case logic
voltage. For TTL circuits, the value
of V, is 2.5 volts.
ROBERT PARENT
Boyceville, Wl

"How to Repair PC Boards,” by
Robert Grossblatt, (Radio-Elec-

tronics, July 1984) was an interest-
ing and helpfut article on repairing
damaged PC boards. However,
preferably one should try not to
damage a PC board, thereby
avoiding the repair tasks outlined
in your article. \We have found,
from experience, that a lot of
damage to PC boards is caused by
inconvenient desoldering meth-
ods, especially those that use an
idling soldering iron and excessive
temperature influence over a pro-
longed period of time while re-

Texas Instruments Understanding Series.™

Books about today’s science
and technology...for everyone.

Only $14.95 each.

Please send me the following lilles
@ $14.95 each:

# of coples
Ungerstanciing Automation Systems LCB34T2
Unoerstanding Automotive Eiectronscs LCB347S

Understancing Communeeations Syseme LCBA4TY

Understancing Computer Scance LCBBAS2
Understanding Data Commwricationy LEBB483
Understanding Dital Becirorecs LCBBATY
Understancng Digial Troublsshooting LCB3473
Understanding Mroprocessars LCB3AS1
Understanceng Solsf Stam Bectroncs LCBS453
tnderstandng Teeohore Bectronics LCRB482

MNaovice, professional, technician or
hobbyist. there’s an Understanding
Series litle Just for you. Each book

is a seil-contained volums 1hat takes
you through the material step-by:
alep. For the newcomer, it's a Quick
and easy way to leam. Praclilioners
will find It an ideal way to caich up,
keap pace and review. You'll iike the
look. too. These editions will make
attractive additions to any relerence
libvary. Information-intensive, wilh
color illusirations, they're easy to
read. And marginal notes speed and
simplity summary os review. The
Understanding Series. Exciting, time-
fy subjects In an Inviting new for-
mat. Check your choices on the
coupan and mall it, today.

*i3
TeEXAS

INSTRUMENTS
Creating useful products
and services for you.

Mall to:

Texas Instruments Incorporated
Information Publishing Center
P.O. Box 225474, M/S 8218
Dailas. Texas 75265

State ap

hod 51 25 pir book, DORLIQE and haOBngG Priil MubC! K CNINGE wilhout nobcs,
Enciost Chach or MY order with spws tae (extept AX, DE, NH, OR) Formgn oroecs mus! byl US ooars and Inchuce

SHDpING chargees Sorry, I phone oroens.
£ 1585 Tews instrumants Incorpormied

nn
RE435
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moving components,

A product that might be of help
to your readers is desoldering
braid. Desoldering braids, well
known in industrial applications,
and to do-it-yourself electronics
hobbyists, do avoid many prob-
lems. The desoldering braids al-
low only a gradual increase of the
temperature level when the de-
soldering operation is being
made. The solder joint is “pro-
tected” by the original cold wick
and the laminate therefore is not
exposed to severe heat stress.
ERNEST SPIRIG, PRESIDENT
S.A.T. INC.

Agawarm, MA

The article “Build the Tele-Toll
Timer’, published in the
November 1984 issue of Radio-Elec-
tronics, listed the address of Men-
dakota Products, Ltd., supplier of a
kit of parts for the project, as PO
Box 20HC, 1920 W. Common-
wealth Ave., Fullerton, CA 92633,
Readers may now write to Men-
dakota Products Ltd. at their new
address: PO Box 2296, 1001 W, Im-
perial Highway, La Habra, CA
90631.—Editor

There are a couple of interesting
items in your November issue.
One is the Editorial. The problem
reminds me of the one some years
ago with garage-door openers.
That was solved by having an ar-
rangement where an individual
code was picked by each user. Ap-
plication of that method to VCR's
might be a little more difficult, but
it can be done. That method could
also solve another potential prob-
lem: if | have two VCR's in the
same location, and they are of the
same make, how can | select one
of the two to the exclusion of the
other? That would not be solved by
standardization of codes, as you
suggest, but might be if I could
choose the codes myself.

The other item is in "Video
News.” The statement is made that
the service record of VCR’s already
compares with that of color TV. If
this is true, why aren’t the man-
ufacturers more generous with
their warranties? Color TV's come
with a one-year warranty on the set

continued on page 26
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33-5705, THE ALL-NEW 3-INPUT 6-TRACE
40 MHz OSCILLOSCOPE FROM IWATSU

8 H and V axes accurate to within £2 %

s CRT with 12 k¥ accelerating voltage for bright traces

s Three inPut channels, six traces: an enlarged delayed
sweep waveform can be displayed for each channel for a
total of 6 simultaneous traces. Each channel has Hs own
position Control.

= Maximum delay jitter of 1/20,000

s Fastest sweep rate of 10 ns/div

m Jitterless circuitry for stable high frequency signals
observation.

u High sensitivity: 1 mV/div

u CH 1 signal cutput: 50 mV/div {into 50 Q)

a High-stability calibrator with frequency and voltage
accurate to within £1 %.

1 Stable observation of video signals possible

® Traces do not shift when the attenuator s switched

®» Pushbutton controls for @asier operability and improved
reliability.

® Accuracy guaranteed In temperatures ranging from 10 to
35°C {50 to 95°F).

u Variable holdoff for triggering when observing complicated

waveforms,
s FIX triggering
= Beam finder

y O

u Frequency response extends & Superb trigger sensitivity
beyond 40 MHz rating freezes even low level signals.

— ]
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iabdiint
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[ R |
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PR Gl e v e )

= Single sweeap: essential if waveforms are to be
Photographed.

u Trace rotation Control allows compensation for inclination
of traces due to terrestrial magnetism.

s Two probes provided as standard accessories: both
switchable between 10:1 and 1:1. -

= Wide range of optional extras for more diverse applicatlons.

8 Compact and lightweight: 282W x 152H x 403D mm
{11-1/8" x 6" x 15-7/8"). 7.2 kg {15.9 Ibs).

IWATSU INSTRUMENTS INLC..

430 Commerce Boulevard, Carlstadt, NJ 07072 Phone: (201} 935-5220 TLX: 7109890255
CIRCLE 64 ON FREE INFORMATION CARD
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=Polaroid DS-34

Now you can get an instant
picture in black & white or color
from any oscilloscope screen.
Includes CRT hood

*Large hoods alsoavailable tofit
computer terminals and CAD/

CAM screens
$369.00

POWER SUPPLIES

»

Smith @HITacH!

b

GLOBAL SPECIALTIES
TRIPLE QUTPUT POWER SUPPLY

MOOEL 1300 $219.00

¢ Fully regulaled triple output

¢ Fixed 5VDC. 1A

s V1 +5vDC 018 VDC 54

* V2 =5VDC to 18 vDC 54 J
¢ Fully autemauc current limiting

ELECTRO INDUSTRIES INC
Ty = mrnts

Fawrartn Tome

DC POWER
SUPPLY

$125.00

MODEL 3002A/0-30 Y0C/0-2A

MODEL 1550

¢ A LTI TRIPLE GUTRUT

POWER SUPPLY

$318.00

Functions as three separate
supplies

Exclusive tracking circuit

Fixed output 5 VDC. 5A

Two O to 25 VDC outputs at 0.5A
Fully automatic, current-limited
overload protection

+ and — terminals of @ach cutput
are fuily 1solated, in all modes
All three outputs may be Con-
nected in series or paralie) for
higher voltage or current

PROBH =
P nROBE  Oscilloscope Probes
MODEL ATTENUATICN BAND WIDTH (MHZ) PRICE
2904 10X 100 $35.00
2901 10X/1 X 100/5 $38.00
2205 10X 250 £59.00
2860 10X 60 £30.00

LEADER i _
! ' i

Audio Sine/Square ]

Wave Generator
& [hstortion from <0.03% |
® 10 Hzto 1 MHz

$259.00

LAG-120B

e
% FUNCTION
GENERATOR

g0€L 3010 SI Bgﬂﬂ

M

¢ Sine Mquare snd irlanghe gutput

& Variabie and fixed TTL ouipuls

® 0.1 HZ 1o 1 MHZ in 8iX ranges

o Typecal dulorion undes 0.5% (rom 1 Hz 16100
KHz

* Vanable DG cifzet

o yCO npul 1oF sweeD [esls

\IZ

MULTI-
FUNCTION
COUNTER

MODELWD-785
& B Hz o 126 MHz

sroswe  $250,00

Period Measurement 5 Hz to 2 MHZ

.
.
* Tolshiee 10 99,999,999 Plus Overfiow
¢ Frequency Ratic Mode
* Tune inlerval MOde

® Senjchabie Attenualor & Low Pass Fitter

H=1Acn

YARIABLE
TRANSFORMER

$145.00

MOOEL 3PN1010V

RAG CARRIES THE COMPLETE STACO
YARIABLE TRANSFORMER LINE

CALL US WITH YOUR REQUIREMENTS.

OIGITAL CAPACITANCE METER

* Baliery operated
A e 3% digit LCO display
* Range 1 PF to 2000 UF
* 0.2% basic sccurdcy
- GLOBAL
MODEL 3000

$139.00

CALL US TOLL FREE

IN CALIFORNIA TOLL FREE

1-800-272-4225

1-800-732-3457

® paster Charge
@ VISA @ COD
@ Monsy Crder
® Check

COO's axt [requined 25% depossl  over 31

ADD F GR SHIPPING AND INSURANCE
30 10 $25000 ... 54,50
£251.00 10 360000 . . $6.50
$501.00 1o $750.00 . . 3850
$751.00 10 $3000 .. . 51250

. $15.00

RAG ELECTRONICS, INC. /21418 Parthenia Street/ Canoga Park, CA91304 / 1-818-998-6500

WWWW americanradiohistorv comm
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DATACAM @darsenecson () SN2 Hapins e (=" riamEec

SCOPE SPECTACULAR

PORTABLE OSCILLOSCOPES

@HITACHI

Hitachi Densii, Lid

Model V-212 shown

-

Model V-1050F shown .

$461.00

MDDEL ¥-212

DC to 20 MHz, ¥ mV/div, Dual Trace
Features 6" Rectangular CRT

Full 2 year parts and labor warranty (w/two
X10 probes).

MODEL V-1D50F $1276.00
DC to 100 MHz, .5 mV/div. Quad Trace, Deftayed

Sweep, Full T.V. Triggering, alternate time base
(w/two X1/X10 probes)

MODEL V-222 $536.00
DC to 20 MHz, 1 mV/div, Dual Trace. D.C. olfset for
DMM Output, Verticle Mode Trigger

8" CRT {(w/two X1/X10 probes).

MDDEL ¥-650 $956.00

DC t0 60 MHz, 1 mV/div, triple trace, delayed sweep.
Full T.V. Triggering, variable trigger holgd-off
MODEL v-422

$694.00
DC to 40 MHz,

other features same as V-222 (w/two X1/X10 probes)

CIRCLE 254 ON FREE INFORMATION CARD

4. PORTABLE OSC_IILLOSCOPES
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MODEL §§-5705 $899.00

DC to 40MH2z

$1695.00

MOOEL 5711

$535.00

MODEL $8-5702

DC - 20MHz, 5 mVW/dliv
Dual trace

6 inch rectangular internal graticule
CRT.

In¢ludes 2 each x1/x10 probes and
full factory warranty; 2 years on parts,
labor and CRT.

PROBE
MASTER

-

=Polaroid Shimpo

WwWww americanradiohistorv comm

Vertical and horizontal deflection
accurate within £2%. CRT accelera-
tion voltage 12KV, 3 channels.

6 traces. High preclsion calibrator
(£ 1%). Fastest sweep rate: 10 ns
® High sensitivity 1 mv/div

CHt signail output

Beam finder

Delayed sweep

Alternate time base

2 ea. X1/X10 Probes

PRIMELINE

DC to 100MHz {typically over

120 MHz), 5 mV/div. True 4 channel
Input, aight trace, Delayed sweep,
alternate time base. CRT acceleration
voltage 20 KV, (w/saddle bag, front
cover, 2 ea X1/X10 probes).

MODEL 57110 $2495.00

{5711 with counter and DMM}.

N
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LETTERS

continued from page 22

and two years on the picture tube.
Audio recorders also usually have
a one-year warranty. That contrasts
with the “generous” 90 day one for
the VCR’s. In recent years models
that are programmable for three or
more weeks with up to eight pro-
grams have become available. In
fact, | believe some new ones

claim one year. If the three-week
capability is defective, the buyer
cannot be sure in less than six or
eight weeks, if he makes careful
tests. Then there is the time spent
in servicing, and then again time
to test, as well as the need to check
all the other functions. | don’t be-
lieve most purchasers expect to
spend a lot of time trying out the
special features. It seems that a
one-year warranty would be fairer.
DAVID C. HESS

Downers Grove, IL

RADIO-ELECTRONICS

h
o

Because they are built to last...
Global breadboarding sockets

are guaranteed

For more than & decade. Global Speciatbes’ solderless
breadboarding has set the standard for quality, durablity

and dependable performance. Now, we offer a
(itetime guarantee. I a Giobal breadboard-
ing socket fails o perform according 10 your
needs, You merely retum it to Global Spe-
cualttes. We will send you Breplacement tree
of charge. No questons asked

This unconditional guarantee 1s offered
because our breadboarding sockels provde
aulstanding perigrmance, indefintety. All of
our sockets are made In the United States in
aur own factory, employing the lales) equip-
ment. manufacturing methods and quality
control procedures. Each socket and bus
strip is mokded of high quality plastic mate-
rigd to provide superior strength and dura-
bility. Precision-formed contacts and
the-points made from nickel-siver assure
axcellent contact every ime.

Seven sockels and three bus stnps

are included in our QT Senes. Our new UBS-100
and UBS-500 models and our Experimentor kine
include socket and bus stnp contagd arangements

i single modular breadboards.

The industry’s 1arges! sedechon, unmalched
quality and economy have eamed Global sokder-
less breadboarding sockets the reputabon for being
numbet one with professsonats. hobbyists and stu-
dents. Now, the unconditional Itetime guarantee is

for a lifetime.

your assurance that when you buy from Giobal you recewve maximum durability and trouble
-tfree performance. Unlike some manufacturers who require that you purchase by mail, our
natiorwide network of distnbulors permits you 1o see and inspect our products before

you buy.

See your electronics distnbutor or tor 1he name of your local distnbutor. call our .
Customer Sarvice Department, toll-iree 1-800-572-1028.

Introducing the UBS Series

Tow i it Dbt
BoRTing ma-hpty e baan
aciched W P Gichad SR The Mo
LSS 200 8 Aetr g AT SOCRET
e g, et BO0 R Dt st
e pmeme UBS500 Aas 610 e
pomn Each mchuded Tora rows of
B 200 O O S0 FOr PO
At g COAITONY 8T (he
VRS pexiaty & made of P
Peghen! ruce plaste madenal o
WY AU AR 1D
s S v g

(>

GLOBAL SPECIALTIES
An Interples Electronics Compony
5 Fuman Terace
5s =] [rad - SRR
[ LR L 1104041727

Evrops Phong Safiron Wakien
Engienn, 0795.7168¢ TLX: 8124772
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ADDITIONAL BATTERY
INFORMATION

As a Reliability Engineer for a
minicomputer manufacturer who
uses large quantities of |ead-acid
type rechargeable batteries, | en-
joyed seeing the articles on “Re-
chargeabie Batteries” (Radio-Elec-
tronics, September and October
1984). My experience has been
with lead-acid “gell cell” and “sea-
led lead-acid” types, which are
also manufactured by Globe-
Union and Gates in addition to the
sources you listed. | wish to con-
tribute additional information.

Safety: First and foremost, those
batteries have very high current ca-
pacity and, if shorted, will cause
the shorting conductor to heat to
the point of meltlng or ignition.
The battery may melt the object
across the terminals, may explode,
or ignite any flammable materials
nearby. Never use hot-melt glue,
cardboard, or similar flammables
to fabricate batteries from lead-
acid cells. Use extreme care to pro-
tect exposed terminals from acci-
dental contact across metal sur-
faces (including metal shelves and
table tops.) Batteries or cells short-
ed in this manner are usually de-
stroyed in seconds.

Shelf life: Shelf life is long on
lead-acids, but not infinite. Qur
procedures call for six-month test-
ing of shelf-stored batteries and
recharging if the battery measures
below 2.0 volts per cell (2.15 volts
per cell is considered full charge
and 1.5 volts after storage is unusa-
ble and will not recharge.) Shelf
life is best insured by fully charg-
ing any battery prior to prolonged
storage, generally at a 24-hour
charging rate, and by malntaining
a temperature suited to shelf stor-
age. Six months is the shelf figure
normally used at 75°F or room tem-
perature. That figure is greatly ex-
tended at lower temperatures
such as 40-50°F or reduced at ele-
vated temperatures of 90-100°F.

Usage: Another point about
lead-acids: If they are used in a
deep-discharge cycle, recharging
must begin within six hours of the
discharge time. Most batteries
held in deep discharge for longer
periods cannot be recharged and
must be replaced.

JAMES V. GREER
Perkin-Elmer Oceanport, NJ R-E.
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EQUIPMENT REPORTS

Alden Model 9321
Weatherchart Recorder

Keep an eye on the weather
with this chart recorder. its
available in kit form, too.

CIRCLE 5 ON FREE INFORMATION CARD

DOES YOUR MIND COME TO ATFENTION
when you hear weather reports of
storms brewing at sea? If you are
an avid sailor, or you're jusi into
weather forecasting as a hobby,
you need to know all there is to
know about what's happening
"out there."”

One way to keep track of the
ocean'’s surface weather, ice for-
mations, the condition of the Gulf
Stream, or anything else having to
do with the “big ponds,” is
through the Alden model 9327
Weatherchart Recorder (Alden
Electronics, Washington St., West-
borough, MA 01581.)

This unique.line ot 12lightweight ona

comfortable precision cutters. Pliers ongd
crmpen are specially adapied o meet

he demandging requirements of the

alectonic indusineas. All the tools tedture

custom contoured Hbbed handies which
provide a non-slip gripping surface. onad
specidally designed lifefime retum springs

which gliminate operior fatigue.

® Flush cutters

Precision Pliers,Cutters -semnuncuten |
and Crimpers

o Cufher:crimper
o Cutteroender

& Plisrs

OK . ok
3455 Conner Streert, Bror. Nevw York, 10475, USA  ITEVE (ST T
Telex 125091 Ok NYK. Talex 232306 OK NY UR I ST

Prhone (212) 994-6600

CIRCLE 262 OM FREE INFORMATION CARD
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The Alden Weatherchart Re-
corder is a facsimile printer specif-
ically designed to recreate the
charis broadcast on shortwave fre-
quencies by marine radiofacsimile
stations throughout the world.
The North and South Atlantic and
Pacific oceans, the Indian ocean,
the Antarctic, the Red Sea, the Per-
sian Gulf, and coastal waters are all
served by the radiofacsimile
broadcasts.

The charts are broadcast on
many different frequencies, from 4
MHz to approximately 20 MHz. (A
directory of the stations, frequen-
cies, and time of operatlon is sup-
plied with the recorder.) The
facsimile signals, which are easily
recognized by their distinctive
ding-dong sound, can be received
on any shortwave receiver capable
of upper-sideband reception. The
tones are converted to hard-copy
printouts by the Alden
Weatherchart Recorder.

The chart recorderis housed ina
plastic cabinet that measures 17%s

¢ 3% X 10% inches. It weighs a
shade over 10 pounds. It is

ALDEN

OVERALL
PRICE

powered by 117-volts AC. The input
to the recorder is 600 ohms bal-
anced, available at a terminal strip
located on the rear. An acCessory
matching transformer is provided
for unbalanced receiver outputs,
such as a headphone jack.
However, we connected the re-
corder’s 600-ohm input directly to
areceiver’s 4-ohm headphone out-
put and had no difficulty of any
kind in driving the recorder. It is
possible that some receivers might
require the matching transformer,
but we tried several, ranging from
abudget-priced “shortwave radio”
to a top-of-the-line communica-

tions receiver, and always got good
results without the matching
transformer.

The top of the recorder has the
main power switch, the start
switch, two LED's that serve as tun-
ing indicators, and a framing
switch that centers the pictures on
the paper.

The charts are created on a roll
of 11-inch wide electrosensitive pa-
per that is supplied in a cylindrical
cassette that mounts near the front
of the machine. (You tear off the
charts as needed.) Motor-driven
rollers located in front of the cas-
sette feed the paper out. The im-
age is traced on the paper by a
stylus assembly located between
the cassette and the rollers that
“burns” the image into the paper.
As you would expect from the
method of creating the image, the
paper is damp because it contains
a conductive fluid. The electric
current representing the image
passes through the paper and the
stylus, causing a burn where they
touch.

The recorder responds to FSK

OLDRELIABLE

JUST GOT MORE
RELIABLE.

WWWW americanradiohistorv comm
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(Frequency Shift Keying) frequen-
cies of 1500 Hz (*white”) and 2300
Hz {“black”). While the machine
can be started and stopped man-
ually, it also operates under tone
control, broadcast from the radio-
facsimile stations.

How it works

The receiver is first pretuned to
the desired station by adjusting
the receiver’s tuning control until
the “’white” tuning indicator
flickers most of the time and the
“black” indicator flickers occa-
sionally. The actual tuning adjust-
ment isn‘t critical; as long as the
tuning indicator lights appear to
be “in the ballpark” the recorder
works properly. Once the tuning is
set for a particular station, it does
not have to be readjusted because
the recorder can accommodate a
rather broad receiverdrift. (\We got
excellent results from a low-Cost
receiver.) Prior to broadcasting
weather charts, the radiofacsimile
station transmits an automatic
start signal that shifts 1500 Hz and

onds. The recorder starts, prints
the chart, and is automatically
stopped when the station broad-
casts the same tones, but at an al-
ternating rate of 450 Hz for 5
seconds.

Part of the initial setup pro-
cedure requires adjusting the
framing so the picture is “cen-
tered” on the paper, thereby
avoiding loss of part of the picture.
That is done by observing the print
as it is made by the stylus and
pressing the rrame switch until the
chart is centered on the paper. The
FRAME switch causes the framing to
change in small discrete inCre-
ments, and we found about five to
seven increments was all it nor-
mally took to center the chart.

Once the chart is framed, the
framing procedure does not have
to be repeated as long as the same
station is received.

The recording rate is 120 spm
(Scans Per Minute). [t takes ap-
proximately 15 minutes to receive a
10- x 12-inch chart. A station might
broadcast several charts followed

recorder. The cycle will-be repeat-
ed the next time a chart is broad-
cast.

The Alden Weatherchart Re-
corder (which is also available in
kit form} is supplied with two pa-
per cassettes, three spare stylus
belts, the audio matching trans-
former, two spare fuses, and a se-
lection of notably good manuals.
The operator’'s manual is superb; it
is clear, concise, unwordy, and is
well illustrated. Also supplied is a
directory of worldwide facsimile
stations, a guide to understanding
radiofacsimile weather charts, and
a technical manual that includes
the step-by-step kit assembly.

Like all other professional
equipment, the Alden Weath-

erchart Recorder doesn’t come .

cheap. The kit version is priced at
$995, the wired version {the model
we tried) sells for $1995. This is
such highly specialized equip-
ment that its value can only be
judged in terms of its necessity.
But, if you're into weather studies
for business or a hobby it’s worth-

2300 Hz at a 300 Hz rate for 5 sec- .by an “end” tone, which stops the

while looking into. R-E

RCA’s new SK Guide. More pages.
More solid state replacements.

When it comes to replacement semicongductor sources.
RCA.is ona of a kind. RCA is actudlly in the business of
manufacturng semiconductors and we publish a new
cross-reference every year. This rew RCA SK Guide 10 Reliable
Replacemeant Semiconductors has everything
you need t0 make fast, acourate replacements. More than
2,500 SK and KH types replace over 206,000 industry types.
RCA is the lIne of Integrty with unsunpassed engineerng
excellencs.

So when you need to make o solid state
replocement, reach for reliability. Reach for the RCA
SK Gulde, SKG202D, avaiiable ot your RCA SK Distributor,
or mail $2.95 In check or money order to RCA Distributor
and Special Products Division. Box 597, Woodbury,
NJ. 68096,

“c "l SK Replacement
Solid State

WwWwWw americanradiohistorv comm
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MF] Enterprises MFJ-989
Antenna Tuner

Get peak performance at
almost any frequency with
almost any antenna,
feedline combination.

CIRCLE 6 ON FREE INFORMATION CARD

AS ANY RADIO AMATEUR OR SHORT-
wave listener knOws, for best per-
formance, the antenna-feedline
system and receiver or transmitter
must be matched as perfectly as
possible. If you operate at only a
single frequency, that does not
present that much of a problem, as
an antenna can be cut and tuned
for peak performance at that fre-
quency.

But if you operate over a wide
variety of frequencies, or worse,
several bands, things prove tobe a
bit more difficult. Antennas may
be cut for use over an entire band
of frequencies, such as 40 meters,
but such an antenna will only
provide peak performance over a
narrow range of frequencies, with
performance dropping off
markedly at the ends of the band.
That effect is even more pro-
nounced if a trapped multi-band
antenna is used.

Those problems can be mini-
mized through the use of an an-
tenna tuner. Those devices let you
tune almost any {ype of antenna
system 10 maximum efficiency.
One such tuner is the MF/-989 Ver-
sa-Tuner V, from MF] Enterprises,
InC. (921 Louisville Rd., Starkville,
MS 39759).

The MF}-989

The unitisintended for amateur
radio use, but could also be used
by the SWL who demands top per-
formance from his receiving setup.
A match for today’s smaller trans-
ceivers, the unit measures 10.5 x

Eicctronics MAII=/ADS

MODERN ELECTRICS. Miniature souvenir
of the first publication ever produced by Gems-
back Publications. This issue appearsd In
Apnl 1908—just 75 years ago. You can own
your own repant of 1his unque first editron tor
Just $2.50 plus 75¢ PAH. ir's avainable from
R-E BOOKSTORE. Radio-Eiectronics, 200
Park Avenue Soulh, New York, NY 10003

GALAXY ELECTRONICS, INC. the leader
In microwave announces the new dual-po-
larity, multi-channel, wide-band micro-
wave TV tuner. Tunes enfire 800 MHZ trom
19 1z 2.7 GHZ. Receive sports, education,
religous, news, movie programming, & more
is being added to this frequéncy spectrum
almos! on a daily basis in mosl major cities.
Complete systems lrom $69.95. GALAXY
ELECTRONICS, INC., 5644 North 53rd
Avenue, Glendale, AZ 85301, 602-247-1151.
CIRCLE 253 OM FREE INFORMATION CARD

CALL NOW
AND

RESERVE
YOUR SPACE

» B x rate 3650 per each Insertion.

#» Reaches 225,016 readers.

* Fast reader service Cycle,

# Short lead time for the placement of
ads,

* Wo typesol and layout the ad at not
addiiznal charge.

Call 212-777-6400 to resarve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mal materials
to: mini-ADS. RADIO-ELECTRONICS.
200 Park Ave. South. New York. KY
10003,

CONVERT YOUR TV to s High Quality
MonltorsReceiver.. TRVM kit Features: Dual
Mode operation on transformer solated BEW
or Color Sets » High Resolution Direct Vid-
ec # Up to B0 characters per ine » Wige
Bandwidth # Easy installation » Low
co81...534 95, .DVM-1 kit with Audic available
for “Hol Chassis™ sets...$64.95. Kits usable
with Computers, VCR'S and Video Cameras.
VAMP INC., Box 411 Los Angeles, Califor-
nia 90028, {213) 466-5533
CIRCLE 255 ON FAEE INFORMATION CARD

ELECTRO IMPORTING CO. CATALOG,
This reprint of the histone 176-page calalog
No. 20 gives you an accurale Yook at ihe stale
of eleciromcs in 1918, Comains everything
from a Zinc Spark Gap to a 1000-Mile Recerv-
ing Ouitit, You can gel your own copy ol this
modern antique. protusely illustrated. for only
$4.95 pius $1.00 PAH. Order yours from R-E
B800KSTORE. Radio-Electronics, 200
Park Avenue Soulh, New York, NY 100001

WWwWw americanradiohistorv comm
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CALIFORNIA-DC REGULATED SWITCH-
ING POWER SUPPLY +5vdc @ 5amp +
12vdc @ 2.8 amp +12vdc @ 2 amp —12vdc
@ .5 amp 115-230v ac input. fused. EMI fi-
tered. Removable OC Power Hamess and
Schemabes included. 7.4° x 6.2° x 1.7 ht.
Visa/MCM. O ‘check; when clears, §37.50
ea. [Free shipping in U.S.) 1-800-
327-7182/305-830-5686. POWER PLUS,
130 Baywood Ave., Longwood, Fl. 32750.
{Call for quantity pnce).

CIRCLE 125 ON FREE INFORMATIDN CARD

ONE MAN CRT FACTORY, easy operalion.
Rebuild CATs for tv's, bus. machines,
monitors, scopes, elc. Color, b&w, 20mm, for-
eign or domestic,. 3x6 ft space requred,
Profits??? Average CRT rebuilding costs—
%5, Sell for 5100 = §85 profit, x SCATS =
3475 daily, x 5 days = $2375 weekly peofil.
Higher profits overseas. Investigate this op-
portunity today. We service the entre world
Contact: CRT FACTORY, 1909 Louise 5t..
Crystal Lake, Il. 60014, {815) 459-0666.

THE MOST EXCITING KIT YOUWILLEVER
BUILD The model WAT-50 miniature FM
fransmiter uses a 4-stage circuit NOT lo be
confused wilh a simple wiréless miCrophone.
Up to 1 mile range. So sensilive, it will pick-up
a whisper 50 feet away! Use with any FM
radlo. Complete kit only $29.95 1ax incl.
FREE SHIPPING. DECOINDUSTRIES, Box
607, Bedford Hifls, NY 10507
CIRCLE 263 ON FREE INFORMATION CARD

ZENITH S5AVI DESCRAMBLERS only
$169; GATED PULSE & SINEWAVE de-
coders $199 each. Original equipmeni for
UHF chs. 23.27.31,51,54,57.68, etc. Quantity
discounts. Surplus Cable TV equipment: Jer-
rold SB-3, Oak N-12, Zenth Z-Tac, Hamiin
1400, elc. Complete Salellite Systems at
$845 and up; Instaliation and program guide,
$3. Dealers waicomed. Catalog $1. Visa/
MasterCard, Satistaction guaranieed. AIS
SATELLITE, P.O. Box 1226-E, Dublin, PA
18917. 1-800-643-2001 or 215-249-9411.

CIRCLE 264 ON FREE INFORMATION CARD

InteltiBurner EPROM-EEPROM & MICRO-
CONTROLLER programmer $299 Commu-
nicales lhrough the senal port of any personal
computer. Use your PCY modem software to
read. venty, or program all popular EPROMS,
EEPROMSs and 87xx senes micro controllers.
Custom soliware included lor IBM, CP/M or
Radio Shack PCs. Cther programmers from
$149, Bare PC boards with software irom $39.
ROSS CUSTOM ELECTRONICS, 1307
Darlene Way #A12, Boulder Clty, NV
89005, 702-293-7426.

CIRCLE 266 ON FREE INFORMATION CARD

YOO

KEAMBLING

HCHamQuls

SUBSCRIPTION TV MANUAL, This infor-
mation packed book defails the melhods
used by subscriptlon TV companies to
scramble and descramble video signals.
Covers the Sinewave, Gated Pulse, SSAVI
system. and lhe methods used by mosl cable
companies. Includes circuit schemalics. the-
afy, and trouble shooting hints. Only $12.95
plus $2.00 first class P&H. ELEPHANT
ELECTRONICS INC., {formally Random
Access) Box 41770-R, Phoenix, AZ §5080.
CIRCLE 120 ON FREE INFORMATION CARD

R & D SHEET METAL WORKER new multi-
purpose machine now with §° male dies and
removabi® lemale dies. A complete R&D in-
house shop al 1/3rd the cost Over (1500)
worldwide industrial/government/educa-
lional. Call ioday—TELEX 45956168 POC
NPT, PACIFIC ONE CORP., STE K510 513
Superlor Ave., Newport Beh,, CA 92663,
{714) 645-5962,
CiRCLE 118 ON FREE INFORMATION CARD

SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon-
verier. Features Infrared remote control tun-
g, AFC, SAw filter. RF or video output,
stereo output. Polorator controls, LED chan-
nel & wning indicators. Install six factory as-
sembled clrcurt boards to complete. Semikit
$400.00. Completed downconverler add
$100. Completed recaiver and downcon-
verter add $150. JAMES WALTER SATEL-
LITE RECEIVER, 2697 Nickel, San Pablo,
CA 94806. Tel 415-724-0587,

CIRCLE 124 ON FREE INFORMATION CARD

——

TELTONE'S TRK-857 KIT makes bread-
boarding a low-power, central office quality
DTMF detection system easy and inexpen-
sive. The included M-957 mceiver decodes
12 or 16 digrts and operates trom 5 o 12V dc.
lts sensdtivity. wide dynamic range, noise im-
munity, and low power consumption are ideal
for telephone switching, computer and re-
mote control appiicalions. Cnly $24.75. To
order, call: TELTONE, 1-800-227-3800,
atx, 1130,

CIRCLE 122 ON FREE INFORMATION CARD
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NO OTHER
DMM
GIVES YOU
L THIS...

SMALLEST SIZE
Cur new AWS Modei DM.
2000 is the smallest Rotary
~ Switch DMM gavailable
loday. (4.5° x 2.8" x 0.9, Wt.
7 oz.) Size was a prime
consideration in the design of
the DM-2000. Its compact size
fits comfortably in one hand.
easily In a toolkit. and of
course, right in your pocket. Still. the

LCD incorpormtes large 0.5” easy to read digits.

MORE FUNCTIONS The truly unique 3% digit
AWS DM-2000 is capable of reading 8 functions: » DC
Volts » AC Volts » DC Current » Resistance » Conduc-
tance*Diode Test» HFE Test :
» Battery Test. ACY . ocv

m n.: _’_:-“ T

' "

T, 24

MORE RANGES 1.

new AWS DM-2000 offers you

an amazing 22 ranges! DC \\ i
Volts: 200mV/2V/20V/200V/ o=
1000V. AC Volta: 200V/7S0V. DC n’...]
Current: 200p A2mA/20m~A/ e
200mA/10A. Remistance: 2004V ¥ i
2KOV/20K V200K /ZMI20M0. Wi
Conductance: 25, Diode: -‘(Qﬂ
2KQ. HFE Test: 0-1000. Bal- 8 ocA 'Y
tery Test: 2vVdc. AwS g v-0-sfg
D8 000 ".."t"[&::g"
A - COM

PLUS AW. SPERRY

INSTRUMENT QUALITY 1 sws DM-
2000 boasts 0.5% basic DC Volt accuracy and an “OFF
pesition. making il ideal for the protessional engi-
neer. technician or hobbyist. All ranges are overload
protected. Special solid slate prolection on all resist-
ance ranges prolects the instrument and end-user up
to 250Vac/de without hlowing the fuse.

FOR JUST
$54.95!

So put the new AWS DM-2000 t¢ work for you now. Call your
local distributer or contact A.W. Speny Ingtrumenis [nc.. P.O.
Box 930C. Smithlown. NY 11787, 800-645-5398 Toll Free (N.Y..
Hawaii. Alaska eall collect 516-231-7050).

A.W. SPERRY
INSTRUMENTS INC.

The Measurable Advantage.

Sees us ot National Plant Eng. Show Boolh #495

(]
h
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New solid state and dipital
TY ssia, sirreon, vid-
worivordess arv Lougher 10 M-
pair Lhan old fashioned tube
1ype wria and require specual
traiang o the wrvice ach-
nican wive morks on them
Omly o few slates have laws
MYuIF™  Chmprlancy (eels
for livensing Lechnicians wive
repair cohsumet shironics,
but fiflren yrar agv the In-
lernatscnal Sorwrty of Cor
ufed Elrctirons Techninenae
{CET) began sa own cerlifica:
tion program te qualily chese
techniciana and Lthose i in-
dustry To curry tee CET des-
imaton,  techasians  must

4.75 x 14.5 inches and uses a 99-
turn roller inductor. That 36-pH in-
ductor is made of 14-gauge plated
wire with a silver-plaled roller con-
lact. The balance of the tuning cir-
cuit is made up of two 250-pF
variable capacitors. That circuit
will allow you to tune an antenna
for top performance at just about
any frequency in the HF amateur
or SW bands. The components are
rated to handle transmitter output
powers to 3 kilowatls.

MFJ MFJ-989

have four ywars exp -
and Poas & M examination
on gereral sloctronscs ol &
spweific arva of ez poriine such
a8 audie or radie- TV

Many consumens ook for &
Coertifled Eleetronie Tochni-
cian n the thop when they
need any shecironx Bem re-
paired

Froe Consumer Chvpchlind
A consumer checklist far
Whecting & service shop ls av.

Modarn slectronic soulp-
ment such as digital TVa
of Hereon shovkd be -
paired by specislly traived
Peopls,

ailable free by sending s
warped. sl sddressed an-
velope Lo, Chechlist. ISCET.
2708 Wewt Barry, Pars Werth,
TX 78100 The st reminds
consumers 1o chech  surh
Moms a8 “Dows b business
have the parts for pous pas:
tacular tramd?, “Did you ge:
an estimated priea®, and
“Did you check Uin company
with the  Letlor Business
Bureau™

One tree can make

Onwe match can burn

3000000 trees.
©

A Pl Srersce of The bage s
I Tt Adovoniny Commil
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EASE
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MANUAL |
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The A1Fj-989 is housed in a stur-
dy aluminum box. The capacitors
and roller inductor are all set from
the front panel. The inductor fea-
tures a turns indicator.

The unit can handle 50-ohm
coaxial cable and balanced 300-
ohm feedlines, as well as end-fed
longwire antennas. The type of
feed or anlenna is selected by a
front-panel switch. That switch
also allows you to bypass the tun-
ing circuil, if so desired.

Also built into the unit is a 300-
watt, 50-ohm dummy load. Thai
dummy |oad is rated at 300-watts
for 30 seconds and 100 watts for 1.5
minutes.

The unit also features an accu-
rate VSWR/power-meter. Thai
meter can be user-catibrated via
two controls on the front panel.

Overall, we have found the unit
to be an excellent performer. It
will tune an antenna system for
peak performance for both trans-
mission and receplion. In all fair-
ness, the unit seems a bil pricey al
$329.95, but the quality of con-
struction seems equally high.

One last note, MF)’s documen-
tation appears brief, byt itis reada-
ble and provides you with more
than enough information about
the unit. It even provides you
some brief operating hints, as well
as some theory of operation. R-E
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lest clips we manufac-
ture grows larger every
year. With that kind ol
selection to choose
from. you're sure to find
just the right one to till
the bill for your
particular test needs.

the Dip Clips we design

The tamily of Dip Clip and manutacture are  specified quantity or $23-6751. Or. wrile

considered by elec- through your tavorite  to us at ITT Pomona

tronic design engineers elecironic parts Electronics. a division

lo be right at the top. disiributor. ot ITT Corporation,

No questions.
A superior product? the book. Pomona, CA 91769.

You know you've got And it's free. Qur

that. And you shouid products are described

know, also, that we and illustrated in our ITT

After all. we wrote 1500 E. Ninth St

Also. be aware that  make sure you receive 1985 general catalog.

Dip Clips!
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fast service and Just call (714) 623-3463 Pomona Electronics
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IF YOU WANT TO GET
YOUHAVETO GET INTC

Learn PC Servicing By Building Your Own NTS/HEATH HS-15!
Desk-Top Computer, Circuit-By-Circuit

NTS Intronic Home Training | The NTS/HEATH 16-Bit HS-151 |

Takes You Below The Surface

NTS gets you right down into the
heart of computer circuitry. You leam
how microprocessors function, how.
they are designed, how they operate
and are used to solve problems. Your
program includes a wide varety of
tests and projects, as you assembile
your PC. You expenence the x-
citement of seeing your own skills
grow. the security of knowing you
redlly understand what makes a
computer tick.

A Career in
PC Servicing

The world of computers is
constantly expanding. Applications
have spread from business to manu-
facturing. from industry to medical
and sclentific fields. Computer-aided
design, engineering, and production
have revolutionized drafting,
graphics, and prototyping. Computer
sales figures point (o a continuing
need for service technicians as well
as installation and maintenance
specialists. The type of training you
receive will largely determine your
ability to take advantage of these
opportunities .... and nothing beats
the practical, down-to-earth training
you get from NTS.

Learming circuitry through the construction of this
equipment offers practical iraining for which thers

s po substitute. Test &quipment is Inciuded.

| expandable to 640 KB

This desk-top PC is the most powerful and
versatile ever offered in any home tralning
program. Check the advanced features
listed beiow:

1. 128 KB RAM user memary on board,

2. 16-bit 8088 Microprocessor accepts
advanced software, speeds word pro-
cessing; also allows selection from the huge
library of IBM sottware.

3. 5.25-inch lleppy disk drive, double
density, 1BM formatted. stores up to 360 KB.
{(Expandable to dual disk dnve, and optional
10,5 MB hard-disk drive.)

4. MS-DOS operating system. IBM compati-
bility. make a wide choice of sottware
programs available.

5. Four open IBM-compatible siots provide
for fulure expansion, printer, modem, atc.
Will accept most peripheral boards designed
for IBM-PC.

6. Two video outputs for color or mona-
chrome display monitor. Your NTS course
includes a high resolution monitor displaying |
80 characters by 25 lines, or graphics.

7. Editing capabilities help you insert or
delete characters and lines, erase, jump or
smaoth scroll, etc.

Your NTS training course will teach you to
program on this outstanding PC, using
lessons, texts, and diagrams to make full use
of its capabilities. Catalog contains complete
details.

Fieid pervicing is interesting and rewarding,
Tochnicians may work 1OF 8 service COMpPany,
Manuiaciuesl, Of MBJOr USers.

The NTS HEATH H5-151 PC compieted. incivc
monitor and fuli-Runction keyboard with calcu
style keyped, snd typewriter format.

WwWww americanradiohistorv comm
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INTO PC SERVICING
A MICROCOMPUTER

, mphasiring practical

appiications of theories hq{nc“ﬁu |,

Insiafiing the disk-drive in the PC is one of the Mins! siages in the assembly of the
microcomPitier. Loaming the use of iast squipment to check clrcuits ia an integral part
of the iraining which. with field exparkence, oevelOpe invalusbie canser gkills.

NTS COURSES COVER MANY
AREAS OF SPECIALIZATION
IN ELECTRONICS:

Robotics: Build the NTS/HEATH Hero 1
Robot as you learn robotic programming.
Robot is complete with arm and gripper,
voice synthesizer. Robolics is bacoming
increasingly imponant in industry as almost
dally news features attest.

Video Technology: Build one ol the mast
advanced Color TV sets in America as you
learn clrcut diagnostics, and the use of
?{?ital test instruments. Course covers color

, video 1ape recorders. computer
fundamentals, solid-state devices.

Industriat and Microprocessor
Technology covers circuit analysis, micro-
processors and autornation applications,
jasers. and basic industnal robotics.

TV & Radlo Servlclnﬁ Is a specialized
course offering an excellent foundation in the
use and application of both analeg and
digital test equipment as applied to the TV
servicing fleld. Learn circuits, adjusiments,
trouble- shooting, and servicing of Color and
monoChrorme monitors.

Digital Electronics offers the student the
opporunity to get involved with computer
concepts. computer lechnology
fundamentals, and digital equipment by
training on the NTS Compu-Trainer.

Basic Electronics is a course designed
tor those wishing to have an over-view of
electronics in many of its aspects including
radio receivers, solid state devices, and
electronic components.

NTS Intronic training programs include a
variety of superb equipment, most of which is
classified as field-type, making the training

ractical and career oriented. Texts and
essons have been tested in our Resident
School in Los Angeles to assure home study
students their COUrses of training are easy to
understand NTS, now In its 80th. year,
continues to be at the leading edge in
Electronlcs home training.

* 1B ik 8 traceman Of invernatonsl Buseway Machines Comp
“ S dn g rra0wTan of Marosoft Corp.

i carg & musgeng. gy write 10 P S0CKess shown Dalow siling
Ihe COUSDE JON B¢ nteresied it A FREE colr cataiog weh ad
cetais wit by sent 10 you by refurn mid,

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1205
Raswtenl and Home-S1uty Schoals

4000 So. Figueroa St,, Los Angeles, CA 90037
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NEW PRODUCTS

THIRD-OCTAVE STEREO EQUAL
IZER, is designed to handle the
problem of balancing in-out signal
levels, which is especially impor-

CIRCLE 11 ON FREE INFORMATION CARD

tant with compact discs because of
their increased dynamic range.
The stereo equalizer minimizes
phase shift and assures that there

1s no degradation of the tonal
qualities of the music.

The same balancing require-
ment extends to Direct-to-Disc re-
cordings, where the dynamlc
range is substantially higher than
FM broadcasts and ordinary rec-
ords and tapes. The new equalizer
is also suited for use with dbx and
other types of expander/icom-
pander accessories, where dy-
namic range is increased, thus
making the signal-level balancing
function so critical.

The Third-Octave Stereo Equal-
izer is priced at $599.00.—Sound-
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craftsmen, 2200 So. Ritchey, Santa
Ana, CA 92705.

VHF PORTABLE RADIO, model
70-152, is a 2-way FM portable ra-
dio with an RF power output of 5
watts (switchable to 2 waits). It has
a one-piece molded 500-mAH bat-
tery pack and an earphone jack.
The radio measures 6'% inches
high X 23 inches wide x 5%
inches deep and weighs approx-
imately 24 ounces with battery
pack and 6-inch helical antenna.

CIRCLE 12 ON FREE INFORMATION CARD

Operating over a frequency
range of 150-174 MHz, the model
70-152 is available with oplional
tone-coded squelch, leather carry-
ing case, and optional 3-inch
“stubby” helical antenna. A vehic-
ular charger is available in addition
to one-unit, two-unit, and eight-
unit desktop chargers.

The model 79-152is priced at less
than $350.00.—Midland Interna-
tional Corp., 1690 N. Topping, Kan-
sas City, MO 64120.

IN-CIRCUIT EMULATOR, the
model ICD-178 8048 is a stand-
alone device and emulates the en-
tire 8048 family in one unit {to 1!
MHz). It has 4K of emulation mem-
ory, a 2K X 32-bit real-time trace
buffer, three hardware and eight
software breakpoints, a built-in
PROM programmer for the 8748
and 8749, an external event probe

CIRCLE 13 ON FREE INFORMATION CARD

for triggering logic analyzers, and
an external breakpoint probe for
TTL signals. It can also be con-
nected to the IBM PC with an op-
tional software package that turns
the PC into a complete develop-
ment system for the 8048 family.

The model ICD-178 8048 is
priced at $4995.00.— ZAX Corpora-
tion, 2572 White Road, Irvine, CA
92714,

LASER POWER METER, model
LPM-8000 provides a fast, conve-
nient method of measuring the
power output from laser devices
used in many compact audiodisc
and videodisc players.

CIRCLE 14 ON FREE INFORMATION CARD

Two wavelength and three
power-measuring ranges are avail-
able on the model LPM-8000, giv-
ing the instrument versatility. This
laser power meter, which consists
of a main body and a sensor con-
nected by cable, is small-size,
light-weight, and battery-operated
for portability. It is priced at
$225.00.—Leader Instruments Cor-
poration, 380 Oser Ave., Haup-
pauge, LI, NY 11788. R-E
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ADVICE ON
ELECTRONICS
TRAINING?

ASK OUR STUDENTS.

“I'm getting hands-on experience
and a thorough understanding of
electronics!’ —JOE AGUIS

“I got my FCC License before
graduation!” —MICHAEL MARCUS

“l like the job placement help and
financial aid”” —DEBORAH PHILPART

"The atmosphere is relaxed, while
the instruction is exceptional’’

—MIKE FEINSINGEN

"I ook torward to a better Jobin a

short time! —BRIAN TURNER

Find out more about the targest
system of private training schoois in
the U.S....our specialized Associate
Degree programs...and our job
ptacement success record.

Mall the coupon or call TOLL-FREE.

800-327-2009

pl.
Florida cali 305-491-7171 g

National Education Center
| i 4801 N Dixia Hghway

For1 Lauderdate, FL 33334
r Yes! | want details on training in

| Electronics Technology.

Check other courses of interest.
] Radw/TV Broadcasiing
] Commercial Art

[T Computer Information Systems

lHame.___
lPhona L
|Mdress_

|Cit1_

| State, Zip .

S861 Jiddy


www.americanradiohistory.com

‘B RADIO-ELEGTRONICS

NEW IDEAS

Making electronic music—automatically!

BUILOING ELECTRONIC CIRCUITS TO
produce musical notes and tones
is fast becoming a favorite pastime
of electronics hobbyists. Such cir-
cuits are have gained popularity
among school-aged children for
class projects, as well.

Figure 1 shows a circuit you can
build “from scratch” using any
construction method you choose.
It's made of several IC’s and a few
discrete components, and none of
the parts used should prove hard
to come by.

How it works

ICT, a 555 timer, is set up as an
astable multivibrator to produce
the signal that triggers [C2, a 7490
decade counter. That IC, in turn,
produces a BCD output that is fed
to 1C3, a 7445 BCD-to-decimal de-
coder/driver. Because I1C3's output
is positive, it's necessary to invert
the signal before feeding it to the
rest of the circuit. That's handled
by two hex inverters, 1C4 and ICS5.

Note that the eight outputs of
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IC3 are divided evenly between
the two 7404's. Since there are six
inverters in each package, there
will be four left over for you to play
with. What you do with them is up
to you. The outputs of IC4 and IC5
are fnput to control pins on 1Cé
and 1C7 (CD4016 CMOS quad bi-
lateral switches). As those switch-
es open and close, different
resistances (as set by potentiome-
ters R3-R10) are inserted into the
sound-generating circuit made up
of IC8 and its associated compo-
nents. Note that 1C8, which is a
3909 LED flasher also makes a fine
sound generator.

The frequency at the outputs of
ICb and IC7 are adjusted to various
rates, using potentiometers
R3-R10, to produce the desired
tones. Capacitors may be placed in
series with the potentiometers to
produce a sloping sound instead
of a straight tone.

Two other tones may be added
using the pin 5 and pin 6 outputs of
IC3. To do so, simply route those

WwWww americanradiohistorv comm

two outputs through inverters and
switches as done with the other
eight. If you Include the extra out-
puts, it will be necessary to add
another CD4016 bilateral switch
with potentiometers connected in
the same way as the others.

The negative-going output sig-
nais of [C6 and IC7 are fed through
a common bus to pin 8 of IC8.
Filtering for the input signal is
provided by capacitor C2. Capaci-
tor C3, connected across the out-
put at pin 2 and the supply controls
the speaker output. C3 may be re-
placed by a potentiometer if desir-
ed—Artur Manhica

NEW IDEAS

This column is devoted 10 N ideas. Cir-
Cults. dewce applitations. construchon lech-
nijuas. helphul tinis, etc

All putiished entries. upon pubiicanon, wil
earn 525, in sddition. tor LS, resdenis only,
Panavise will donale thew modei J33—The
Aap Assembly Circuit Board Holdet. hanng
a retail pnoe of $39 95 [t features &n mght-
DOSNON rolaling adjustment, Indexing g 45
degree ncremants, BNG S pOslive: KCK DOss-
HONS iN the vertical plane, giving you & ull ten-
inch heght adiusimant for comiortable work-
iny.

| agrée to the above terms, and grant
Aadio-Electronics Magaline the nght 10
publish my 1dea and to subseguently re-
publish My ida N colleclions of COMPIEHons
of reprints of similar arbicies | geciare that the
attached wiea 13 my own onginal mater.al and
that ts publicaion does Nl violale any olher
copynght. | aiso declare that this matenal has
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10 Mew ideas Radio-Electronics.
200 Park Ave. South,
New York, NY 10003
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You say you're already trained in electronics
but that you’re nor making enough money???
Well then, maybe you don’t have an accredited
bachelor’s degree to prove that your education
is up to snuff! Check out the Grantham Inde-
pendent-Study B. S. Degree Program. It could
make a dollars and sense difference in your
electronics career.

Grantham offers this program, complete but
without laboratory, to electronics technicians
whose objectives are 1o upgrade their level of
technical employment. Since the field of elec-
tronics is so enormous, opportunity for ad-
vancement is always present. Promotions and
natural turnover make desirable positions
available to the man who is ready to move up.

Grantham College of Engineering
10570 Humbolt Street
Los Alamitos, California, 90720

This booklet)

for
FREE
Booklet
clir
COUPON

This free booklel
explains the
Grantham B.S.
Degree Program,
offered by Inde.
pendent study to
those who work
in elecironics.

ond mail in
envelope or

Do You REALLY Want to Make More Money?

Yes it does take work and a few sacrifices to
climb up the electronics ladder to where the bigger
money is. But, if that’s where you want to be, then
that’s what you must do — work harder at learning
and getting the right credentials, even if it takes a
few sacrifices. A B. S. degree and the knowledge
that rightly goes along with it can give you powerful
ladder-climbing equipment in your search for suc-
cess in elecironics.

The accredited Grantham non-traditional B.S.
Degree Program is intended for mature, fully-
employed workers who want to upgrade their elec-
1ronics careers.

ELECTRONICS

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Independent Home S'tudy

Study materials, carefully written by the Grantham
College staff for independent study at home, are
supplied by the College. Your technical questions
related to these materials and the lesson tests are
promptly answered by the Grantham home-study
teaching staff.

Recognition and Quality Assurance

Grantham College of Engineering is accredited by
the Accrediting Commission of the National Home
Study Council, as a degree-granting institution.

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 80% of our students live in the
United States of America.

et A = TR e A — o . o |
! Grantham College of Engineering R-4-85
I 10570 Humbolt Street, Los Alamitos, CA 90720
I Please mait me your free catolog which explains your
t B.S. Degree independent-siudy program.
i Name _Age
f Address —
| ci
ty State Zio |
e T L L - Sy =
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y Scanners

bring you all the action.. . as it happens!

Regency Scanners bring you
the local news . .. as it
happens. From bank hold-ups
to three alarm fires. It's
on-the-scene action. While it’s
happening. from where it’s
happening . . . in your
nelghborhood

You can even listen to weather
reports, business and marine
radio calls. Plus radio
telephone conversations that
offer more real life intrigue
than most scap operas. And
with some models, there's even
more.

The Z family

Introducing the Z series
scanners from Regency. Four
exciting new programmable
scanners that offer you a
variety of options to fit your
personal needs.

First, there's the Z 10, a basic
ten channel scanner that
covers the six public service
bands. It lets you hear your
choice of over 15,000
frequencies at the touch of
a finger. Or, if you PGS
prefer, locate new,

active frequencies using the
search function.

1f you like the Z 10 but need
more channels, step up to the
Z 30. Tt gives you all the same
features with a thirty channel
memory and, surprise, a
programmable alarm clock that
stays on even when the power
switch is turned off.

For the guy who wants to tune
into the aircraft and tower
transmissions, we've got the

Z 45. It’s got the same coverage
as the Z 30 with the addition of
the aircraft band with forty-five
total channels.

And then there’s the top of the

CIRCLE 268 ON FREE INFORMATION CARD

WWWW americanradiohistorv comm

line Z 60. It covers all the
public service bands plus
aircraft and FM radio
broadcasts with sixty total
channels.

Common to all the Regency 2
scanners is a contemporary
simulated wood grain cabinet
and a bright. easy-to-read
vacuum fluorescent display
with prompting messages. They
even come preprogrammed
with frequencies so you can
can “right out of the box".
Backed by Regency
Regency stands behind the Z
family with a full one year
parts and labor warranty. And
a tradition of building great
scanners. So stop in your
Regency dealer today for a
demonstration, or write us at
the address below for a full line
color brochure.

?@7
eﬁ'%

ELECTRONICS, INC.
7707 Records Street

Indianapalis, IN 46226-9989
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AFTER YOU SET UF AND LISTEN TO YOUR
sierep speakers in your living room. you
realize that they don’t give the fuil. just-
right sound that vou were hoping for. They
don’1 sound ncarly as good as they did in
the stereo showroom. That Sitwation has
become & much-repeated onc because
vour stereo system requires help im obtain-
ing a carrect respense depending on the
room in which it’s placed.

That's why the equalizer has become a
standard component of the audio system,
But the equalizer isn’t of any help unless
i’y adjusted properly lo correct the re-
sponse of the loudspeakers. Adjusting the
equalizer for maximum performance can
be 2 tedious and frustrating job. But it
doesn’t have to be. Proper equalizer ad-
Jjustment can be done easily in the stereo
listening rvom by using a real<ime ana-
lyzer,

We’ll show you how to build an audio-
spectrum analyzer that displays a picture
of any audio signal spectrum in 10 oc-
taves. It is an economieal, lab-style mea-
suring ool capable of calibrating & wide
variety of levels, For those of you with
rack-mounted systerns. rest assured that
the PC board fits inlo & 19-inch rack-
mountable chassis.

Why use an &nalyzer?

The addition of the real-time audio ana-
lyzer to your siereo system. PA . or record-
ing console allows you to see what you're
hearing. You can use it as a (ool when
taping: to match tapes with the original
source. or to discover the playback
eharactenistics of a tape machine, Be-
cause it reveals the speciral content of the
music played. it can be used as an cduca-
tional. entertaining. and colorful display.

Total systenvenvironment control can

Once you can see the
response of your stereo
system, you can control it
better with your equalizer
and flatten your speaker
response.

ROGER COTA and LLOYD ADDINGTON

be realized by using the analyzer with an
cqualizer. Analyzing the frequency re-
sponse of your listcning area and adjust-
ing your equalizer is simptificd because
the tcn octave filiers are tuned to the stan-
dard 1SO center frequencies that are used
in most equahizers. Music ean be ana-
lyzed. tape copics can be compared to
originals. and equalization of live vocal or
instrumental sound ¢an be optimized. Be-
cause unwanied extrancous noise will be
displayed. it can be removed. When using
a microphone with & known frequency
response, the built-in diagnostic signal
generator provides a visual display of the
reproduction characteristics in the listen-
ing environment.

The analyzgr. with its several input con-
nectors and selectable input mode. allows
a varicty of hookup options. For example.
you can use il with a receiver, preamp,
tape recorder/player, equalizer. micro-
phone. compact disc player. home satel-
lite receiver. mixing board or recording
console. The 81-LED display forms a pic-
ture of any audio signal over a 21-dB
range of energy in 3-dB steps in cach of
the ten standard 1SO octaves.

WWWwW americanradiohistory comm

The basics of our analyzer

Figure 1 is a block diagram of the ana-
tyzer. As you can see, there are 1wo possi-
ble inpul sources, line and microptione.
(As we'll soon see. there is really a third
possible input source that can be selected
by a froni-punel rotary swilch,

In the LINe mode, the analyzer will
accept standard line-level (1-volt nominal)
signals from devices such as preamps.
receivers, tape machines, consoles. elc.
In the Mic mode, the analyzer accepts the
output of & dynamic microphoine, which
is fed into the built-in preamp. We'll sec
how and when to use that input shortly.

The front-panel LEVEL control sets the
level of the input signal so that the high-
est-level slgnal is still in the range of the
LED display. The input signal is amplified
by the input driver and separated into the
ten octaves by the analog bandpass-filter
networks. The signals are then rectified
and filtered so that the RMS amplitudes
can be determined. Next the signals are
multiplexed together by the diode analog
multiplexer, amplified. and fed to 2n ana-
log-to-digital (A D) converter.

Logic circuitry is used 1o control both
the diode multiplexer and the multiplexed
display driver. The eontrol logic consists
of a timer, a divider. and a | -of-10 decoder.

The A/D converter takes the analog
voltage and drives the BO-LED display.
Each LED-step vertically represents a
gain in amplitude of 3 dB. The horizental
axis of the LED matrix represents fre-
quency. When a signal in any frequency
range drives the device higher than the 21-
dB range, the OvERSCALE LED lighis.
When that happens. simply use the LEVEL
control to bring the signal back inte the
range of the analyzer
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FIG. 1—AUDIO ANALYZER BLOCK DIAGRAM. The dlagnostic Output can also be used as an input to

the analyzer lor callbration purposes.

A diagnostic sweep signal, which is
used o calibraic the equalizer, is con-
trolled by the clock and the divider. A $385
timer is used as an oscillator, which is
filtered to obtain frequencies for testing at
all 10 octaves. The generated signals are
mixed together, filtered. and then sent to
the oscillator output. That output can be
fcd to speakers (via the sicrco System) and
picked up by a microphone in order 1o
calibrate the equalizer. That diagnostic
signal can also be chosen as an input by
the front-panel mode switch, That lets you
view the response of the analyzer as all the
frequencies are swepl.

How the clrcuit works

Figure 2 is the schematic of the ana-
lyzer. As you can see there. a three-posi-
tion rotary switch, S|, selects the
appropriale input. The LINE input is con-
figured 1o allow cither separate right- and
left-channei inpuls or a balanced input. In
other words, the input can be the right
channel and ground, the left channel and
ground, or the right plus left for balanced
line in. In either case, the input signal
goes into a line buffer or mixing amplifier
made upof R11-R18, Cé. C7, and ICL-b.

A microphone input is also included for
low-impedance dynamic microphones.
Since the ourpul of a dynamic micro-
phone is al & very low level, the signal
must be preamptlified. The microphone
preamp section is made up of R2, R3. RS,
R9, C2, C56, ICI<¢, and ICI-d. If you
want to use a condenser microphone, then
you'll have to add R1, R4, RS and C1, as
shown in the dashed box in Fig. 2.

The 100K front-panel 1EveL control,

RLL3. sets the input level for the input
driver stage (which consisis of R16, R18,
RI19, C13. and IC4-a.) That stage supplies
a low-impedance signal source for the
analog filters. Each basic filter has the
same configuration, but the frequency is
selected by the value of the capacitors.
Figure 3 shows the basic filter, while Table
1 gives the values of C and corresponding
filter frequencies.

The rectificr filters and the diede multi-
plex network are identical for all frequen-
cies. The output of the analog filter op-
amp is rectified by a small-signal diode in
series with a 10K resistor and 3 1-uF ca-
pacitor connecled 10 the negative supply.
For the 30-Hz frequency, for example, the
rectifier filter is DS, R52, and Cl4. The
diode multiplexer buffer amp IC4-b is
dtiven by the diode nctworks and consists
of R17, R20. R21, and 1C4-b.

The control logic determines which fre-
quency’s signal is presented to the mulii-
plexer buffer amp. The 555 timer, 1C8, is
controlled by R74, R75, and CA4 10 oper-
ate as a 16-kHz oscillator, nggered and
reset on the iraiting edge of each pulse.

The output of the 555 feeds 1CS, a 4040
12-stage ripple-carry binary counter. As
the countcr counts up, rescts and repeats.
the output pin | is fed back through RS0
and C3 to ihe frequency-modulating pin 5
of 1C8. That causes the oscillator's output
1¢ warble up and down aboul 1/2 octave.
The output pins of ICS (pins 2, 3, 4, and
13) are fed to 1C6, a 74C42 BCD-10-deci-
mal decoder. The 74C42 converts the sig-
nat at its A, B, C, and D inputs to a logic
zero on the appropriate output from 0-9.

Thaose outputs are connecicd both to the
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diode multiplexer and the display multi-
plexing network. As the 74C42 counts
from 0-9 it enables each of the frequencies
in wm to feed through the multiplexer
buffer amp, thereby presenting each oc-
tave’s analog voltage 10 IC7, an A/D con-
verier. Resistors R77 and R78 form a
voltage divider 1o provide [C7 with a refer-
ence voltage: the [C senses the analog
voltage input and fires the output LED
corresponding Lo that voltage. Each oul-
put corresponds lo a 3 4B siepin a 21 dB
range.

At the same tme. the 74C42 enables
the particular octave to be sensed by the
A/D, ivaiso enables the disptay driver for -
that frequency. The multiplexed display
driver consists of PNP transisiors
Q2-QI1. which are biased by R81-R90.

Overscale is indicated by Q1. R76, and
D36. The base of QI is enabled by the
4040 (ICS), and the cotlector is connected
10 the output of the A/D conserter corre-
sponding lo the highest analog level,
When that outpul is activated the tran-
sistor is forward biased and turms on D36,
the overscaLe LED.

The diagnostic sweep signal is gener-
ated and controlled by the logic circuitry
as well. Ten oscillator filters are formed
by ROI-RII0 and C26. C29, C32, C35.
C38, C41. C45, C48, C51, C54. Those
filiers convert the squarewave outpuls of
ICS to ramp waves. Table | shows the
relationship between filter capacitance
and [requency.

The 555 timer fires and pulses & signal
to the first fiiter then. as the counier
counts. the 16 kHz is divided down to
produce a center oscillating frequency for
all the octaves. The resulting signals arc
presented to the mixing amp formed by
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MATIC. it you want 0 use & condenser {omelccirostatic)
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TO 0IDDE
RECTIFIER
FROM FILTER
INPUT
DRIVER C
Rl b A2
o«
P L
A3
f 0_1_—— sz
* 2«CRYRZ
FREDUENCY CAPACITANCE
31.5 Mz A7 F
62 Hr 02 uF
125 Hr 0 F
250 He D056 uF
500 H: 22 F
1000 Her 0015 uF
2000 He 680 oF
4000 He 330 pf
8000 He 180 pF
16000 Hr 92 pF

FIG. 3—THE BASIC ANALOG FILTER conligurs-
tion I8 the same [or il freQuencies. However, lhe
values of the capacitors change as shown in lhe
table.

R10. R112. C12. and ICl-a. and then to
the output tcrminals and the input-select
switch. Since the top-octave frequency is
being warbled, all the octave frequencies
warble, giving a diagnostic signal with
energy across the audio band from 25 Hz
to 19 kHz.

The 1081 uses a standard = 15 volt
supply. A 22-volt, 50-mA cenier-tapped
ransforimer is used 10 step down Lhe line
voltage 1o a uscable value that is rectified
by DI-D4. and filtered by C8-CI1 along
with R6 and R7.

Building the audio analyzer

The foil pattem for the “component™
side of the circuitboard is shown in Fig. 4,
The *“solder™ side is shown in Fig. 5. Itis
not entirely correct to call one side the
solder side and the other the circuit side
because each side has components sol-
dered to it. The display LED's are
mounted on the “solder™ side

Since the parts count is high and pans
are very close together be very careful not
to cause solder bridges. it also helps to
install the lower-profile parts first to be
sure the larger parts are not damaged by
trying 1o solder around them. However. at
this time, do not install R91, R93, RS,
R97. R99. RIOI, R103. R105 and RI09.
You can put them in position, but do not
solder them. We will return to those de-
vices when we calibrate the unit.

We should remind you that the 74C42
and 4040 (IC6 und EC5) are CMOS de-
vices. Because CMOS devices can he
casily damaged by static discharges, they
must be handled with proper care.

A parts-placement diagram for the au-
dio-analyzer circuit board is shown in Fig.

6. Note that the LED's are mounted on the
“solder™ side of the circuit board so that
they'll be seen from the front of the cab-
inet. As with any diodes, be sure to instali
them in the proper direction.

AL I LI RIETI R YT TR Y )

tEE Y LY s ae

b= s v v P g, 424
.

fer—————3 INCHES- =

FIG. 4—THE COMPONENT SIOE of the analyzer
circuit board [a shown here hall-slzed.
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Note that you'l] be instailing some off-
board jacks such as the line and micro-
phone inputs and the oscillator oulput. Be
sure Lhat the wires you mount in the cis-
cuit-board holes are long enough!

— 1|
-] -

|
N\
aaaahahhh&"&\ ,

— /3“.

—— -3 INCHES—

FIG, 5—THE SOLOER SIOE of the analyzer cir-

cuit board |3 shown here hal!-sized.
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PARTS LIST

All resistors are Ya watt, 5% carbon-film
types unless otherwise indlcated.

Rt—3300 ohms (Optional)

R2, K3, R73—4700 ohms

R4—2200 ohms {Optiona))

R5—1000 chms (Optional}

RE—10 ohms. ¥ watl, 5%

R7—100 ohms, Y& wailt, 5%

RE-R17—100,000 chms

R18—3%0.000 ohms

R19-A21—one megohm

R22-R31—20,000 ohms

RI2-R51—680,000 ohms

R52-R62, RB1-RI0—10,000 chms

RE3-R72. /75—47.000 ohms

R74—39,000 ohms

R76, R77—270 ohms

R78—-2200 ohms

R79—220 ohms

RBO—6E800 ohms

R31, R9J, R95, R97. R93, R10), R103,
R105, R109—Put in 470,000-0hm units
but do not soider them! These are cal-
ibrafing resistors. See the lext for de-
tails.

R92, R94, R96, R98, R100. R102, R104,
R106, R108, R110—470,000 ohms

A107—330,000 phms

Rt11—5.6 megohms

R112—1000 ohms

113—100,000 ohms, linear potentiome-
ter

Capacltors

C1—22uF, optional

C2, C3—10uF

C4, C5, C12-C23, C56—1uF, 50 wolts,
electrotytic

€8, C7—39 pF, ceramic dis¢

C8-C11—470 wF, 35 voits. electrolytic

C24, C25, C26—0.047 uF, Mylar

C27, C28, C26—0.022 uF, Mylar

30, C31, C32--0.01 uF, Mylar

€a3. C34, C35—0.0056 uF, Mylar

C36, C37, C38—0.0027 pF, Mylar

C39, Ca0, C41—0.0015 pF. Mylar

C42, €43, Ca4, C45—680 pF, ceramic
dis¢

Caé, C47, C48—330 pF, ceramic disc

C49, C50, C51—1B80 pF, ceramic disc

52, C53, C54—B82 pF, ceramic dis¢

C55—0.1 uF, ceramic disc

Semiconductors

IC1—1C4— Ad136 quad op-amp (Fair-
child, or Exar XR4136)

IC5—4040 npple-carry binary counter

IC6—74Ca2—4- 1o 10-line decoder

IC7—3915 dotbar display driver

IC8—555 timer

Q11 —TI1593 (ECG159)

D1-D4—1N4004

D5-D35—1NH4

D36-D116—muniature red LED

Other components:

S1—2 pola, 3 position rotary switch

T1—transformer. 22 volts, 50 mA ceater-
tapped

The tollowing are available from COTA,
3314 H Street, Vancouver, WA 98663
{206) 693-3834: Clrcult board and 28
page manual, $38.50. All orders should
add $4.50 shipping and handling.

(&) LER2-LED M

on the solder slde of the board 50 they can be seen when Itis mounted ing

FIG B—PARTS PLACEMENT DIAGRAM. Nole thal the LED's are mounted
cabined.

The front-panel components, such as
the mode switch and leve] potentiometer
also have to be wired. All the derails are
shown in the parts-placement diagram of
Fig. 6. The same is true for the connec-
tions to swiich SI.
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The circuit board boils onto a chassis
using the same type of bolts that hold the
faceplate on a standard 32" X 19" rack
mount chassis. Since everything bul the
select switeh and level control are circuit-

coniinued on puge 93
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Telep!\ones

Thanks to cellular teﬁz ond, the capacity of
our mqbile n?lephone systemy has increased
il

~ that makes celﬁﬂa; telephone possible.
4
7 ¢
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for the cellular industry were issued. In
1983, 1he first commercial cellular system
started operalion.

The cellular telephone system

To undersiand how cellular telephone
works. il is necessary (o discard some
long-held ideas abour mobile telephone.
[n conventional mobile telephone sys-
temms, a single central base-station is used
to transmit a powerful signal over an area
of up 10 50 miles (see Fg. L) In that
system. only asingle conversalion may be
held yver a given frequency or channel in
the service area.

In ecllular systems, several low-power
transmitters, with their associaied re-
ceivers. are scattered about an area. Each
transmitier operates at a power level suffi-
cient vnly to cover a small area, called a
cell (hence the name). IF cells are suffi.
ciently far apart. they can simultancously
use the same set of frequencies. (To en-
sure proper separation. adjacent cells are
assigned different sets of frequencies.)
Thus, where only one conversation could
occur at atime over a given frequency ina
service arca, now hundreds could take
place over the same Coverage arca,

Also, instead of using fairly high-
powered mobile units—25 waltts or
more—Io camy on conversations. each
cellular mobile unit is lower powered
ranging from 0.6 to 3 watts. In addition.
the cellular sysiem makes handheld porta-
ble phones both practical and possibie.

Finally, the last notion that must be
discarded about traditional mobile-phane
sysicms is 2 low number of users. In tradi-
tional VHF-bascd radiotelephone sys-
tems. due o the low number of
conversations that are possible at a time.
the saturation level for the sysiem is about
1.200 mobile units. That mcans that there
are few people who can actually use the
mobile phone sysiem, and there is usually
a long waiting list in any urban area. With
cellular elephone. though. as many as
100,000 can make use of the system,

A Cell Is Born

Central to the cellular radiotelephone
system is the concept of a cell. That is the
service arca of one transmitter/receiver
and il is just one past of a larger network.
Asshown in Fig. 2, at the ceater of the cell
is the cell sire. which consists of a low-
power transmitter. 4 receiver, and an elec-
tronic switching center that links the cell
10 the rest of the cellular system. Each of
these cell sites, in . is linked to a
Maobile Telephone Switching Office
{MTSO). which is the ultimate arbiter of
the entire cellutar network . The MTSO. in
turm, links the cellular system with the
wire telephone system mun by the local
phone company.

The clectronics that makes the cellutar
system possible is located at the cell site.
In addition to the transceiver {fransmitter-

POWERFUL
TRANSMITTER

TD CENTRAL
OFFICE

EACH CAR AEQUIRES
A SEPARATE CHANNEL

Fie .]—CON?ENTIONJ\L MOBILE TELEPHONE SERYICE uses one central base station to iransmit s
powerfu! signal over an area of up to 50 mlles In diameler. Only one two-way converaation at 8 lime can
be held over & given channei in the Coverage area and the humber of channels is limited.

CELLSITE
(LOW-POWE R

TRANSMITYER,
ETC.} oEL

/

I !

TELEFHONE
OFFICE

FIG, 2—CELLULAR MOBILE TELEPHONE SERVICE is provided through & sysiem that is composed of
three major elements: cell sites. 8 mobile telephane Swilching office (MTS0). and dedicated interson-
necling cirguits. i the cellular system. the coverage area s divided into small sreas caited ¢ell8, hence

the name.

receiver) needed for the cellular system,
at cach site fs a sophisticated ecomputer
system that not only controls the trans-
ceiver, but aiso the mobile units—in con-
junction with the mobile unit’s intemal
microprocessor and circuitry—as well as
the local switching operation to the
MTSO.

For the cellular system to work, when a
car moves from cell to cell, there must be
an orderly (ransition, communications
must be transferred cleanly from cell to
cell. and the mwbile unit must onaly com-
municate via one cell site a1 a time. To
achieve that aim. cach cell site is assigned
a set-up channel, which only handles data
signals. in addition te a given number of
voice channels. The set-up channel,
which is used by all of the mobile units in

WwWww americanradiohistorv comm

the cell, is used Lo initiate calls and assign
a user to a voice channel. The receiverina
subscriber’s mobile unit scans all of the
set-upchannels ina system and selectsthe
one thit is the strongest. Communications
then commence via that cell site and only
that cell site.

Transitions between cell sites (see Fig.
3} are handled by the cell site electronics.
The mobile unit monitors the voice chan-
nel for a "hand-off”" signal. That signal is
sent by the ecll site when the signal
strength at the cell site drops below a
certain level and it has been determined
that another cell sile is receiving a stron-
ger signal (each cell site has a scanning
receiver for that purpose). The hand-off
signal instructs the mobile unit to change
frequencies. During the change, the audio
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FiG. 3—CELLULAR HAND-OFF occurs as & car
moves rom call to ceil. During the trensisr,
which I coordinated by equipment in Lhe MTSO.
the user sees NG apparent changs in trensmile-
slon quality.

is muted for 150 10 400 milliseconds: such
a time interval is not perceptible to the
user. Once the mobile unit exchanges
handshaking signals with the new cell
site. communications resume on the new
frequencies.

A closer look

Let’s lopk more closely at the cellular
radiotelephone system to see how all the
electronics and computers do their tasks,
And what better way 10 look at the system
than walking through 2 typical call?

To initiate a call, all a mobile user has
to do is lilt the handset of his radi-
otelephone and dial the numiber he wants.
At thar time, the nicroprocessor-con-
trolled unit sends & briel burst of digital
information to the transceiver. alenting the
cell site that the user wants to make a call
and that it is present in the siie’s coverage
area,

Next. the cell site equipment sends a
digital signal back to the mobile unit tell-
ing it to standby while it is assigned a
frequency pair from the frequency allot-
ment assigned Lo the central site. {Cellular
phones operate in the full-duplex mode,
which means that both the caller and per-
son called can hear and talk at the same
tinte. To do thar. discrete frequencies are
used for transmission and reception, The
typical frequency separation between
transmit and receive is 45 MHz. Spacing
between channels is 30 kHz and there are
666 duplex channels in all.)

Continuous contact

One of ihe interesting capabilities of
the cellular radiotelephone system is its
ability to provide continuous coverage
across a large geographic expanse.

In order to do that as a mobile station
moves from one area to another, the entire
cellular system must kngw the exact loca-
tion of that mobile system and it must be
ready to enable a hand-off of that mobile
between cell sites—all without the user
being aware of it.

To do that requires sonwe interesting
computerized gyrations. Lock at a cell
site lower. such as the one used in the
Motorola system and shown in Fig. 4. and
you will see something inieresting—the
transmit and receive antennas are located

TRANSMITTING
ANTENNA

AECEIVING ANTEMNA
(8 EQUALLY SPACED
ARDUND TOWER)

e g s .

TYPICAL TOWER LAYOUT
*

MECE(VING
ANTENNA
6 ANTENNAS,
807 BEAMWIDTH
' FACING ADJACENT
b 60° SECTOAS)

TRANSMITTING
ANTENNA

POLAR VIEW
&

FIG. 4—A TYPICAL TOWER LAYOUT I8 shown in 8. Note 1hai the transmitting and receiving sntennas
are localed at ditferent parts of the towet. The affingement of the Catvirg sntennas. as 3een from the

1op of the towar. is shown in b.

on different parts of the tower. In a typical
installation. such as the ones used in
Motorola systems, there are six 60-degree
directional receiving antennas spaced
around the tower, each with a gain of
about 17 dB (see Fig 4-b). Diversity recep-
tion techniques are used. 1n diversity re-
ecption, signal strengths at the antennas
are moenitored. with the one receiving the
strongest signal being used for the com-
munications. Computers handle the task
of analyzing the signal strengths and mak-
ing the antenna selection.

The receiving antennas and computer
equipment also team up to handle another
task—determining the position of each
comumunicating mobile unit in the cell. To
do that, the computer samples the re-
ceived signal strength at each anienna.
and uses a special direction-finding al-
gorithm 10 determine the exact location of
the maobile unit.

Meonitoring centinuously, that informa.
tion is constantly updated and is fed back
to the master computer at the MTSO. The
computer at the MTSO is the arbiter that
takes the information on the location of
the mobile unit and if the signal strength
falls below a cenain level—about 17 dB
(carnier-to-interference-and-noise )—the
MTSO decides its time for a hand-off
between cells.

While all of that is going on, the com-
puter in the MTSO is also polling nearby
cell sites, asking them which onc is re-
ceiving the mobile unit the strongest. The
cell sites, in turn, look for the signal and
reply. Using the information received
from the cell sites. the MTSO orders the

WwWww americanradiohistorv comm

call to be switched to the most appropriate
cell. At the same time, the mobile unit
switches [requencies to a pair that is avail*
able in the new cell site. The frequency
pair in the old cell site is then freed.

Monitoring the received signal sirength
is not only important in determining the
location of the mobile unit. but it is also
important in keeping the power levels
within the cellular system down. Signal
strength is monitored by the cell site. and
when it exceeds a certain level, the cell
site orders the mobile unit to cut back on
the output power. Thus, the potential for
interference is very small.

Cost

At the moment, cetlular service isn’t
inexpensive. Most units are selling in the
$2000-33000 range, though prices for
equipment will likely drop as more and
more units comic on the market. As you
might expect at that price, most cellular
telephones are loaded with bells and
whistles. Multi-phone-number memo-
ries, last number redial, digital readouts.
horn alert (used to alert the user to a call
while he is out of the car), and LED status
lights used to indicate such things as no
service in a particular area are all found on
typical cellular phones. As to monihly
charges, including access charges and
lime on (he system, those are currently
averaging oul at about $150.

Overall. cellular radio is an exciting
concept whose time has come. [t prom-
ises lruly portable telecommunications,
which will keep anyonc in rouch wherever
they go. R-E
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VIDEO SYNC SEPARATOR
FOR YOUR

STEVE PENCE

With this oscilloscope upgrade, you can
stabilize your display of video signals and see what they really iook like.

IF YOU VE EVER WORKED WITH TELEVI-
sions or video recorders, you know how
difficult it can be to trigger an os-
cilloscope to provide a really stable dis-
play—especially if you want t0 cxamine
one line of video. And what's even mote
frustrating is that when you do finally
obtain a good display, the part of the wave-
form you want to examine seems to be just
beyond reach. [t seems that no combina-
tion of position control. sweep rate, and
expansion will get you just where you
want 10 be.

If you own a triggered-sweep os-
cilloscope, there is a solution! We'll show
you how to add a video-sync separator and
delayed-trigger capability te your os-
cilloscope. With your upgraded os-
cilloscope, you'll really get 10 see those

video signals.

The circuit can be broken down into
four major sections:
® Input buffer/amplifier and video clamp
circuit,
® Video-syn¢ separator.
® Digital venical-pulise separaior.
® Trigger-delay scetion,

The block dingram of Fig. 1 shows the
various sections of the circuit and how
they relate to each other. The basic con-
cept of the cirewit is to extract the vertical-
sync pulse from the video signal and use it
to trigger a scope. However, the trigger
pulse is not applied directly to the scope.
Instead, it is first delayed by a user-ad-
justable period of timc.

Since the scope will not begin its trace
until it is triggered at the cnd of the delay

WwWwWw americanradiohistorv comm

time, and since we have control over the
length of the delay after the trigger event
(which is 2 vertical-sync pulse), we can
examine any part of the waveform that
occurs after that event in gteat detail,

A useful feature of this upgrade is a
clamped video output. The ¢lamp circuit
forces the tips of all the sync pulses to line
up al the same DC level. So even as the
brightness of the scene changes and the
average video-voltage level changes. the
displayed waveform will remain on exact-
ly the samc baseline, making amplitude
measurements much casier.

A look at the circuit

The schemaiic of the sync-separator
circuit is shown in Fig. 2. We’l] stant our
description of the circuit at J1, the video
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What can you de
Just aboul

CIE can show you how. methods of independent study without class-
Computer technology. Satellite communications. FO0 BSRSions,
Cable television. Cellular radio. Digital electronics. Learn cas much cas you WCIIlt,

Robotics. Just a few of the hottest career areas when you want.
in electronics. The ones everybody is talking Whether you're interested in learning new skills

about SThe orbRilnatareichana g iheiaing or upgrading old ones, garning a diploma or an

live, the way we do business, the way we anter- AAS d .
kS ; A.S. degree, CIE can match your needs with
tain ourselves. The best way to start a career in courses and programs that let you start where

any of them? By learning the basic electronics .

§=l - you want, go as far as you want from a basic
theory and principies of how they work from CIE. beglnner course all the way to CIE's Associate
Join a leader in Applied Sciance Degree in Electronics — a

. why I T : X comprehensive program that prepares you for
Leading the world in specialized electronics train- : :
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to thousands of men and women through prove ;
2y ¢ AL CIE believes in the importance of learning by
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with electronics?
anything.

doing. So most of our courses include special-
ized training laboratories keyed to specific less-
ons for practical experience through teaching
experiments. OQur CIE Microprocessor , for
example, comes fully assembled and ready to
use to teach you how a computer CPU works

: . E World Headguarters

Cleveland Institute of Electronics, inc.
1778 East 171h Streat » Clgvaland, Ohig 44114

[] Please send me your CIE Off-Campus Studies Catalog.

through a series of experiments you perform
on your own,

Are you ready?

It you're ready to do something now about your
future, there’s no waiting to enroll with CIE. Get
all the information you need to enroll simply by
calling us toll-free at 1-800-321-2155 (in Ohio,
1-800-362-2105). Or mail in the handy reply
coupon or card to Cleveland Institute of
Electronics, 1776 East 17th Street, Cleveland,
Ohio 44114.

including details about the Assoclate Degree program.
I understand there is no cost for the catalog and a CIE
reprasentative may call, but there i1s no obligation.

Print Name
Address _ Apt. No.
(E T _____ State Zip_—

Age_ __ AreaCode/PhoneNo. 7/
Check box for .. Bill bulietin onn Educational Benefits
[ Veteran [} Active Duty

MAIL TODAY! RE-07
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T

input. Diodes DI and D2 provide over-
voltage protection for the gate of Ql.
which is a simple phase splitter. The split-
ter—which can provide either a normal or

2

dr%nmm #05 51 mg_i'll inverted version of the input signal—is
= il [ s AL e : necessary because the video-clamp and
SPLITTER |-NEG Sync-separator sections that follow must
always see a video signal with ils syn¢
U " " pulses going negative. Switch S1 is used
‘I/Y~ = to seieci the appropriate polarity and send

the signal on to the video ctamp.
¥ The clamp is made up of C2, D3, D4,
TRIGGER R4, R11. and RI2. Capacitor C2 couples
COMPOSITE VERTICAL T the video signal into the clamp circuil.
SYNC St }“ngg'm SYBS DELAY TRIGGER When the video voltage goes negative dur-
SEPARATOR SERARATOR ONE SKOT LIALRL T ing sync-puise lime, diode D3 is forward
biased, and C2 quickly charges up to the
{ o] peak value of the signal. As the sigral
i swings positive, diode D3 15 reverse bi-
W ased and C2 must discharge through R1]
DELAY TIME and R12. The discharge current produces

a positive bias, voltage across R12 which

FIG. 1—THIS BELOCK DIAGRAM 1hows the main sections of the oacliioscope upgrade. The clrcul
exiracts the vertical-sync pulses (rom a video #ignal snd then delays it's application to the exisrnal-
trigger Input of the $cope. Noie that g clamped-video sutput is also available.

is directly propertional to the peak voltage
of the waveform.
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FiQ. 2—SCHEMATIC OF THE SYNC SEPARATOR. The “haart” of 1ti& circuit is made up of IC2-ICS. The
composiie-8ync oviput of IC2 1s ted ta IC3, a dual flip-Rop, which Qutputs veriical-aync pulses. Those
pulses are then de/aysd by IC4 and sent to IC5,. which s configured as a one-shat. The output pulss of
ICS, which is 100 microsecands, Is Sent 1o the scope's irigger circuit.
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The C2-R12 time constant is quitc long
(.1 second) with respect to one horizontal
time period. Because of that, the bias volt-
age remains essentizlly constant for the
futl period of the linc. The cffect of the
bias is 10 force all of the sync pulse-lips to
line up at the same level. Resistor R4 and
diode D4 provide a + (.6-volt reference
level for D3. which prevents the clamped
signal from going below ground potential.

Transistor Q2 and Q3 form & wideband
high-inpul-impedance  buffer/amplifier
that couples the clamped video output 10
the oscilloscope’'s vertical-input channel,

As we go through the discussion of the
rest of the circuit. you'll find it helpful to
study the timing diagrams of Figs. 3 and
4.

IC2 is a straightforward differennal

comparator that scparates the sync pulses
from the video information. The bias volt-
age on pin 2. the non-inverting input of
IC2. is set by rimmer potentionkier R9.
With Ihe bias voltage properly set. lhe
output {pin 7) will switch or change stale
only during the sync-pulse time. eifec-
tively stripping off the video and leaving
only composite-sync signals. as shown in
Fg. 3.
From IC2. the composile sync goces 1o
[C3.a and 1C3-b. both halves of & dual D-
type CMOS flip-flop. That circuit scpa-
ratcs the vertical-sync pulses from the
horizontal by deiccting the duty cycle
change thar occurs during the vertical-
syne pulse time, Since [C2 is setup as an
inverting comparator. the composite-sync
pulscs al its outpul are now positive-
going. The rising edpe of each horizontal-
sync pulse clocks the input (pin 11) of
IC3.a. Since the D input is tied to a high
logic-level, those rising edges ¢clock 2
high level into the @ output and a low
logic-level into the $ output. When the @
output goes high. capacitor C4 begins
charging up through R15. Diede D12 s
reverse biased al this time and has no
cffect.

After aboutl 10 microseconds. the voli-
age across C4, and thus the voltage at pin
10 {»esET} will be high enough Lo reset Lhe
flip-flop. forcing the @ output low again.
That allows C4 10 discharge rapidly
through DI 2. bringing Lhe sequenee to an
end. The result is that [C3-a is actually a
onc-shol with a period of approximaicly
10 microseconds—-aboul twice as long as
a standard honzontal-sync pulse.

The § output of 1C3-a drives the cLock
inpul of 1C3-b. That means that the fising
edge scen at the CLOCK inpul Comresponds
to the end of the 10-microsecond time
period. Note that the » input of 1C3-b is
not tied high. Instead. it is connecied o
the composite-sync ocotput of IC2. As a
result. whenever IC3-a is triggered by the
honzontal-sync pulses, the o input of
IC3-b will be low when the rising edge
o¢curs at its clock input. Since the pinput
of IC3-b is low when he clock pulse oc-

& VERTICAL B
EQUALIZING SYNC EQUALIZING
£ PULSES PULSE PULSES
COMPOSITE VIDEG 4 b1 . —
I
CouPaSH _ﬁwmmUUUUUI_I\_IL
I

COMPOSITE SYNC

1C3, PIN 12
10 uSEC, ONE-SHOT

I3, PIN 2
VERTICAL SYNC

INPUT TO
DELAY ONE-SHAT

1C4, PIN 3

QUTPUT QF DELAY

|

|

|

L]

1

IC4, PiN 2 1
)

|

I

1

T

ONE-SHDT |
|

FIG. 3—THIS TIMING DIAGRAM shows how signals at various parls of the circuit are related It should
help you 1o follow ihe schemalic and understand the operation of the clreuit.

COMPOSITE

VIDED 1 YOI I YNTY TN
VERTICAL FIELD 1
SYNC

IC4, PIN 3

OELAY | i

15, PIN 3 ra

TRIGGER e

VR TTOVY ORI AT T IRV IV )

LY in|

FIELD 2 FIELD 1 FIELD 2
rA
________ - e -

FIG. 4—TIMING DIAGRAM shows 1he relalionship of vertical pulses to the delay and trigger oulpul.
Tha dotled lines indicated ihe range of delay thal |s svallabie

curs. no change 1akes place at the §
outpul.

The duty cycle of a vertical-sync pulse
is much wider than that of the horizontal
pulses. Therefore, when a ventical-syne
pulse triggers [C3-a, the D input of IC3-b
will still be high at the end of the 10-
micresecond period. Since the p input is
at a high logic-level when the clock pulse
occurs, @ of IC3b will go low. The G
output will stay low as long as the duty
cycle seen at the pinput is longer than that
of a horizontal-sync pulse.

So. at the T output of IC3-b we will see
anegative-going pulse that corresponds to
ventical sync. The falling edge of that
pulse is differcntiated by €6 and R17 and
ts used Lo trigger the delay one-shot, 1C4.
With the peiay potentiometer R22 at
minimum resistance, 1C4 has a time
period of 16.5 milliseconds—just about
the same length of time as onc complete
field. With R22 at maximum resisiance,
the time period is 40 milliscconds. which
is equivalent to approximately 2V4 fields.

Al the end of [C4's lime period. wher-
ever tt might be set, the oulput at pin 3
goes low. This edge is differentiated by
CI0 and R19 and used 1o trigger the last
one-shot: 1C5. The period of that mono-
stable is fixed at 100 microseconds. The
pulse is routed 1o )3 and used to irigger the
EXTERNAL TRIGGER input of the os-
cilloscope.

WWWwW americanradiohistorv comm

Resistor R16 and capacitor C3 help re-
duce jitter on long delays. A slightly de-
layed version of the peLay one-shot’s
culput is applied to the resET input {pin4)
of IC3-b. That guarantees that no spurious
pulses will appear at its output until well
after the delay period.

A minimum lime delay of 16.5 millise-
conds is used to ensure that the scope is
not tnggered on consecutive fields. If that
were allowed to happen. the display
would show the even and odd ficlds super-
imposed on one another.

Building the sync separator

The sync separator/trigger delay can be
built as a free-standing, self-comained
unit. Of course, you also have the option
of insialling the circuit inside an os-
cilloscope. The layout of the ¢ircuit is not
critical. and if you're careful. you can
build it on perforated construction board
and use point-to-point wiring. Using a
printed-circuit board is & better way 0 go.
however. A foil pattiern for & single-sided
board is shown in Fig. 5. {See the Pars
List for information on availability of a
pre-etched and drilled board.)

Figure 6 shows a pans-placement di-
agram. including both on-board and off-
board components. Figure 7 shows a pho-
tograph of the author’s prolotype that can
be used as a guide. As indicated in the
paris-placement dizgram. be sure to con-
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FIG. 5—THE SINGLE-SIDED BOARD is small enough to it inside many oscilloscopes.
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FIG. 5—PARTS PLACEMENT DIAGRAM. Nota that before you Install @ or Q2, you should tut the case
l¢ad. Also note that the board's ground should be connected to a transformer mounling screw.

nect & wire from the board’s ground 1o one
of the iransformer’s mounting screws.
Don't forget to instail the 5 jumper wires
on the PC bourd.

Be careful when installing [C3. It is a
CMOS type and is therefore static-sen-
sitive, Noie that it’s aiso onented opposite
to that of all the others.

“The case lead of transistors Q1 and Q2
shoukl be cut off prior 1o Lheir installa-

tion. The proper lead is pointed ot in the
parts-placement diagram.

Checkout and setup

After the unit is assembled, apply
power and check the powersupply volt-
age. If that’s comreet, proceed by con-
necting a source of video to the input. An
ideal source is the video output of a VCR.
If you don’t have a VCR or olher video

WwWwWw americanradiohistorv comm

Resislors, Vi-watt, 5% unless other-
wise noted

R1, R12. R13—1 megohm

R2. BRI, RS, A7, R11—1000 ohms

R4. R8. R14—4700 ohms

R6—220 ohms

R9, R21—10.000 ohms. trimmer polenti-
ometer

R10. R17, R19. R20—10,000 ohms

R15—2000 chms

R16—20.000 ohms

R22—100,000 ohms. ten-tum potenliom-
eler

Capacilors

C1. C2, C7. C11—0.1 nF. coramic disc

C3—470 uF, 35 volts, electrolytic

C4—0.0047 uF, 10%, polyester film

C5—0.1 wF; 10%. polyester film

C6. C8, £10. C12--0.001 pF, 10%, poly-
ester film

£9—0.22 wF, 10%, polyester film

C13—0.01 pF, 10%. polyester ilm

Semitonductors

IC$—7815 15-volt regulator

IC2—LM311 comparator

1C3—4013 dual D-type fip-flop

1G4, iC5—555 timer

Q1. 02—2N3823

Q3—2N3906

D1. D2. D5-D8—1NA0M

D3. D4, D9-D12—1N4148

Other components

F1—{fuse, '* amp

J1-J3—Female BNC jack

NE1—neon lamp. 110 volts

S1—SPDT toggle switch

§2—SPST toggle swith

T1—110:18 volis AC, 300 mA

Miscellaneous: luse holder line cord,

printed-circuit board, ground lug, case.

e

The following are available from Ete-

phant Electronics, Box 41770-P, Phoe-

nix, AZ 85080. A complete kit {(DT-1)

conslsting of all items liste¢ above.

$49.95. The printed-clrcull board is

available separately tor $12,95. Arizona

residents must Include 6% sales tax.

FIG. 7—THE AUTHOR'S PROTOTYPE, shown
here with Ha top removed. was buint a3 a siand-
slone unit. H you wan! to use & smaller box, you
might consider using & wall-mount lranslormer.

source available, then the output of your
TV's video detector will do nicely. Deter-
mine whether the sync pulses are positive-
or ncgative-going and set the SYNC
switch accordingly. Connect the
CLAMPED ¥IDEO output of the project to
the vertical input of the oscilloscope. You

continued on page M
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3 High-Perfor

Scag!ier Antennas

Are you still using your scanner’s built-in antenna? Build one of these custom antennas and puil
in those weak signals you've been missing!

LOREN FREBURG

IF YOU' VE RECENTLY BOUGHT A SCANNER/
monitor. you® v probably become hooked
on evesdropping. You have also probably
come to the rcalization that the skimpy
little antenna that screws into the top of
the unit has serious limitations. Reception
from highway-patrol mobile units may
come and go. Fire depannent transmis-
sions from portable units may be inaudi-
ble from just a few miles away. And
sometimes you may hear onfv the base
station side of a conversation in a neigh-
boring town.

If you've had similar experiences. an
external antenna may be just what you

need. Not the general-purpose (do-every-
thing-halfway) type, but one designed to
be optimum for the frequency you are
most interested in, and yeu provide good
reception on the other frequencies!
There are three limitations to the built-
in antenna. Frst. the height is 0o low.
High-frequency radio waves tend 1o travel
in straight lines. so low positioning limits
the antenna’s performance. Rooflop
mounting allows the antenna to “"sec’” far-
ther because the horizon is more distant.
The higher you can get your antenna. the
better. Second. the length of the filaments
are arbitrarily chosen and possibly too
short. A correctly designed antenna is of a
particular length. If an antenna isn’t made

WWWW americanradiohistory comm

1o that particular length then. generally
speaking, the longer the antenna, the bet-
ter. Built-in antennas obviously don’t
meel thal crilerion. A third problem with
built-in antennas is that reflections from
nearby objects upset performance. Any-
thing that is electrically conductive can
absorb radio-frequency (RF) energy and
then re-radiate it. causing inerference or
signal drop out. Such re-radiators inciude
any thing metallic from house-wiring to
pipes. amd even metal picture frames.

A well designed outdoor antenna can
overcome all those problems. The three
antennas that we'll be describe. ground
plane. extended double-Zeppelin and
coavial collinear, offcr the best perfor-
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mance, and eas¢ of construction at a low
cosl. They all share two characieristics:
they are vertically polarized (mobile units
require ventical aniennas) and they 're om-
nidirectional.

There are scveral public service bands
that you're probably interested in. Those
bands are shown in Table 1. The bands are
divided that way because radio frequen-
cies are widely separated between bands.
The frequency determines the physical
size of a particular type of antenna. Table
2 shows the typical antenna height of each
anienna for a given band.

Antenna theory

Electromagnetic radiation lravels at a
velocity of 186.000 miles per second (C)
in free space or a vacuum, amnd more slow-
ly through other subsiances—for exam-
ple, about % the free-space velocity
through solid polyethylene. {The velocity
in a particular medium divided by the
velocity in free space is termed the ve-
locity factor.)

That radiation travels in a wave-like
molion; the dislance between successive
waves is defined as a wanrelength. (The
symbol for wavelength is A). Frequency is
defined as the number of waves passing a
given point in one second. So a wave.
length (an miles) is equal 1o 186,000 miles
per second divided by the frequency or
number of waves per second.

Onc wavelength, in miles, is expressed
as A = 86,300/, where A is the wmne-
length in miles and f is the frequency in
henz. Likewise, wavelength can be ex-
pressedinmelers: A = 3 X 103, where A
1s the wavelength in mieters and f is the
frequency in henz.

Because we're working with dislance
measured in feet and frequency in mega-
hertz (MHz), Lhe fonmula can be rewritten
as: k = 984/f, where A isexpressed in feet
and f in MHz. For example, a frequency
of 984 MHz has a wavelength of one foot.
(As the frequency increases the wave-
length decreases. The opposile is true as
frequency decreases.)

Resonance is another poinl that we
should considet. Resonance is defined asa

TABLE 1
PUBLIC SERVICE BANDS

state in which the natural response ire-
quency of & circuit coincides with the fre-
quency of the applied signal. In other
words. it's a condition in which a mini-
mum amount of energy is needed 1o nain-
tain current flow. That condition exists in
an antenna when its length is exactly onc-
half wavelength (A;2) long. Only a small
amount of additional energy is needed Lo
overcome losses in the conductor.

Let's take the analogy of a playground
swing {a rather crude example of reso-
nance. but it will illustrate our point). 1f 2
swing is pushed gently once every pass,
its motion is sustained indefinitely with
little additional energy. But. if the swing
is pushed at a rate that doesn’t exactly
coincide with iis movement. the smooth-
flowing motion is imerrupted. {You might
say thal il has mel some resistance.) Thus,
maximum performance 1s oblained when
the antenna is al, or al least near, resc-
nance,

Before we [eave our swing, let's consid-
er polarization from the simplest point of
view, Although not a strict mathematical
explanation, the similarity gives some
idea of its imponance. A properly timed
push, whether from the back or the side,
will maintain motion. However, our
swing is designed for front-to-back mo-
tion (you might say il's polanzed). Like-
wise, an antenna is polarized. Current
should flow along a conduclor, nol across

Anlenna impedance is & difficult con-
cept 0 grasp because il doesn't really
exist. [t is only the mathematical quantity
obtalned by dividing the instantaneous
voltage by the instantaneous current,
which varies all along the anlenna con-
ductor. Im a theoretical aptenna in free
space, the current at the end is zero and
the voltage is at maximum. Thus, the im-
pedance s seen 1o be infinite.

At a point on the conductor where the
vollage is zero and the current at max-
imum, the impedance fs zero. The impor-
tance of antenna impedance becomes
apparent when we attempt lo transfer en-
ergy in a antenna to a feedline and then 1o
a receiver of scanmér. Maximum encrgy
transfer occurs when the impedances are
matched—ideally, a 50-ohm monitor
connected via 50-ohm feedline to the
point on the antenna where the impedance

= Fr;t:lrl‘el;ﬂ gy is also 50 ohms.
VHFiow 3050 Mrz  33Ht - 201 A t“““ a:’“:: al cn;rﬁép:f)kc: ULyl
VHF-high 118-136 MHz 81t -7 1. R R

148-174 MHz 661t - 5.7 1t. assuming there are no other losses. The
UHF-low  410-470 MHZ same applies for transmilting antennas,
UHF-high  470-512 MHz 2n except for power differences. A proper

lransmitting antenna is a proper receiving
TABLE 2
TYPICAL ANTENNA LENGTHS

Band Ground Ptane Exlended Double-Zepp Coaxial-Coltinear
VHF-low 8 it. + radials 32t a0 f1.
VHF-high 1121t + radials 81t 20 ft.
UHF 6 inches + radials 2% ft %
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antenna, and visa versa.

The radiation pattern of a transmitting
antenna is a three-dimensional represen-
tation of its relative efficiency in radiating
power in different directions, as shown in
Fig. 1. (Don't be concerned with the rer
minology. which appears 1o be describing
a transmitting, rather than a receiving.
antenna: The functions and terininology
arc interchangeable.)

An antenna that radiates equally well in
all directions can be represented by a
sphere, with 1he antenna being a point at
the very center. Such an antenna, which
exists only in theory, is called an fsofropic
radiaror.

The fundamental resonant antenna
(one-half wavelength long) is called a di-
pole when the feedline is connected 1o its
center. Such antennas radiate energy in a
figure-8 pattern. with a tiny hole in the
center as showm in Fg. 1-ga. The dipole
runs through that hole.

MIN] K UM

h‘h&)ﬂllﬁl.lhl!.Kﬂ&-/K3 MAX] MU B

MINIMUM
&

DIPGLE

DOUBLE ZEPP

B-ELEMENT
COLLINEAR

ANTENNA
DRIENTATION

b

-
FIG. 1-ANTERNA RADIATION PATTERNS: &
shows that the radlstion pattarn of a dipole is
mosi intense at & point perpendicular 10 Its cen-
ter; b compares directlonal patierna for the
three snlenns types.

Figure 1-a also shows that maximum
radiation (Maximum sensitivity in receiv-
ing anlennas) is in a direction perpen-
dicular to the orientation of the dipole.
Moving toward the ends of the dipole,
signal pickup is at minimum. The dipole
is usually wired at ils cenler because the
theoretical impedance is 73.14 chms. and
that is a convenient value to match to a
feedline.

The gain of a panicular antenna is an
expression of the amount of energy radi-
ated {or picked up) in the direction of the
highest gain, and compared o a reference
antenna. Let's use, for example. the hypo-
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thetical isotropic antenna (which radiates
equally well in all directions) as our refer-
ence standard. If both the isotropic anten-
na and a dipole each radiate all of their
energy, the dipole will have some pain
because its energy is concentrated in
fewer directions. Thus. the gain of an an-
tenna is a funetion of its radiation pattern.

A high-gain antenna has a radiation
patiern that’s highly directional. Antenna
gain is expressed in decibels (dB): dB
10 tog P, /P, . where P, is the power den-
sity or field strength of the antenna being
compared and P is the field sirength of
the reference anlenna. But how do we get
a gain with our antcnna if we need recep-
tion from all directions? We don't really
need recéption from all directions. just all
compass directions. Signals from above
or below us are not1 needed, and that's the
key to unlocking bettcr performance.

If 1he dipole antenna is positioned ver-
tically as shown in Fig. 1-a. its radiation
pattern wraps around it (like a coil
wrapped around a stick) and there is 2.14
dB gain relative w0 the theoretical iso-
wropic radiawr. To oblain more gain the
paltern must be compressed. making it
flatter and wider. One way to fatien out
the patiern is to stack half-wave dipoles
and conngct them so that the curments are
additive {in phase).

Both the extended doubie Zeppelin and
the coaxial-collinear antennas are varia-
tions of the stacked-dipole technique.
Their radiation patierns are shown in Fig.
I-b, along with that of the dipole type.
(Note that the ground plane anienna.
which is our third antennz type. is simply
adipole that has been modified).

Antenna design

Until now, we've been talking only the-
ory; but, in the real world. there are addi-
tional considerations. The antenna diame-
ter itself must be taken into account al the
higher frequencies, That's because a
“fat” antenna acts electrically as though it
were physically longer. Thus, the antenna
must be made shorter than theory indi-
cates. Table 3 shows the correction factor
that the calcuiated wavelength must be
multiplicd by 1o cbtain more accurate re-
sulls.

Another factor affecting antenna per-
formance is the presence of the ground
beneath an antenna. which acls like an
“electrical mirror.”” The reflecied RF
reaches the antenna tater than the signal
strike the antenna directly. Those late-ar
riving signals are added to the first. and
either increase or decrease antenna cur-
rent. depending upon the length of the
delay.

That delay depends on the proximity of
the antenna to reflective maierials like
nearby buildings, metal objects, bodies of
water, and ground. All have similar reflec-
tive properties. and their effect is a func-
tion of their conductivity. Becausc of the

TABLE 3
CORRECTION FOR DIAMETER OF ROD |
OR TUBING
. " Wavelength ) Correction
8ti0 \“Anienna Diameter, Factor
50 0.945
70 0.950
100 0.955
200 0.960
400 0.965
1000 0.970
4000 0.970

complex and often unpredictable nawre of
reflections, they are best avoided.

One wayv to minimize ground reflection
problems is to make an artificial ground
an integral and thercfore predictable part
of the antenna system. That’s an impor-
tant feature of the ground plane antenna.

Design theory must be combined with
the available matenials to make an anten-
na. The antennas described here use com-
monly available malerials. and building
them requires a minimum amount of
wools. The antenna elements themselves
are made from brass brazing rods. alumi-
num twbing. or coaxial cable.

Brazing rods are available from weld-
ing supply houses or someone who does
brazing (such as auto repair or machine
shops). Aluminum tubing can be bought
in most hardware stores and home im-
provement centers. Coaxial cable and
connectors can be obtained from elec-
tronics supply houses and the mis-
cellaneous materials may be picked up at
your local hardware store.

It should be emphasized that when de-
signing an antenna. the dimensions are
only a starting point. Use your imagina-
tion 1o combine the measurements with
maicrials that you feel comfortable with
or have on hand. Remember. materials
can be madified. For instance, two braz-
ing rods are casily soldered together to
make longer elements so long as the joint
is firsi wrapped with copper wire (see Fig.
2). Likewise, two pieces of tubing may be
telescoped if necessary,

FIG. 2-TWO BRAZING RODS may be soldered
together if longer elemenia are needed.

Ground plane

One of the most common communica-
tions antennas is the grotnd plane. (Fig-
ure 3 shows how dipole cvolves into &
ground plane antenna). In Fig. 3-a. we
have the basic dipole. An artificial ground
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GROUND PLANE
REPLACES
BASIC DIFJLE LOWER ELEMENT

] &

GROUND PLANE RADIALS
AT 45" INCLINE

¢

FIG. 3-THE EVOLUTION of the ground piane
antenna. & shows 1ha basic dipols; In b, the
lower half of the dipole la replaced by & ground

plane. and @ shows Jhe ground piana bent dewn-
ward at a 15" snghe.

{ground-plane) replaces the lower half of
the dipole in Fig. 3-b and functions much
like a reflector. It has about 1.8 dB iess
gain than a dipale. but ofien outperforms
a dipole in spite of that. That's because it
is less affected by reflections from the
ground, which¢an cancel out antenna cur-
rent.

The ground piane itself is usually made
of wire extending from the base of the
vertical element. The ideal antenna would
have a continuous ground. perhaps made
from a sheet of copper. A series of wires.
or radials, approximates that condition.
The more radials used. the closer we ap-
proach the ideal.

The wires can be sclf-supporting if
made from a stiff rod or tubing. The im-
pedance of a ground plane antenna is
about 30 shms when the plane is flat. By
lowering the radiats by 45° (as shown in
Fig. 3-¢) its impedance is made close 10
50 ohms, which matches available coaxial
cable and typical scanner/monitors. Also.
lowering the radials lowers the radiation
pattern, which effectively increases its
gain.

A ground plane may be made from a
coaxial chassis connector and wire, Fig-
ure 4 shows how to find the correct length
for the radials and antenna element 1o be
mounted on the connector. The anienna
element and radials are made from brass
brazing rods. which are available in 3-fool
lengths and in diameters from ¥ 1o ¥4
inch. The rods are fairly rigid. yet may be
bent as neceded. They're easy to solder,
certainly an advaniage when elements
longer than 3 feet are needed. Use 1hinner
rods for exiensions and thicker rods next
to the coaxial connector.

Lr; ]
=
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CHASSIS CONNECTOR

4 OR B RADIALS

FIG. 4-THE GROUND PLANE snt=nna is buill on
0 coaxisl Chassis CONNECIOr.

FIG 5-GROUND PLANE antenna-base. brazing
rogts lorm the artificial ground and antenna ele-
mént.

Fif3. 6-THE GROUND PLANE sniemna’s con-
necting cable i3 run through the center ol the
tubi g,

The vertical element should be A/4
tong. Cut the rod about ¥ inch longer
imitiatly. and do the final cut afier solder-
g o the chassis connector. Note that the
ground.plane radials are cach 5% longer
than A/4. That length includes the dis-
tance contributed by the base. Again. the
final cutting is done after insiallation.

Don’t forgel 1o correci the lengths of the
various elements for the diameter of mate-
rial you're using.

Figure § shows how the radials and elc-
mert are connected. [t is best 1o use eight
radials as shown. Four radials will work
but nd as well. Bend them downwand 45°
and space evenly aronnd the fitting. Sol-
der the veriical element 1o the cener pin
of the fitling.

Now prepare the mast by making four
12 inch lengthwise cuts in a piece of
tubing. The inside diameter nf the ubing
should be close to the diameter of the plug
(about % inch). The plug will be held in
the end of the ubing. Connect the plug to
the cable and insert the assembly in the it
end of the tubing. as shown in Kg. 6.
Then secure the assemnbly in place with a
hose clamp.

The amenna may now be screwed onto
the plug and moved 1o its final location.
The ground plane is easily self-supporting
when designed for the VHF (high} and
UHF bands. However. when the lengths
of the elements are 6 feet. as withthe VHF
low band, a litle wind can really whip
those rods around.

Thar problem is casily solved by adding
a linle bracing. The radials may be sup-
poried by 1 X | inch picce wood or light-
weight wbing. Suppon is not needed all
the way to the ends. about half 1oa third of
the length should do. The vertical elcmemt
must be braced with non-conduciive ma-
terial like & wooden dowel. !-inch square
piece uf wood. plastic PVC tubing nr simn-
ilar material.

Exiended double-Zeppelin

The extended double-Zeppelin antenna
is a frequently-used modification of the
design originally used in World War Il
Zeppelins, which is where the antenna got
its name. The Zeppelin, or Zepp antenna
is a resonant. end-fed antenna with a two-
wire transmission line. The design pre-
sented here has an antenna elerment con-
nected to each conductor. hence the name
double-Zepp.

In the double-Zepp design. three half-
wavelenglh sections are connected end o
end. as shown in Fig. 7. The induced
currenis in the [wo outside elements How
toward the center conductor. Any induced
current in eih of the center A/ seclions
(phase-reversing stub) flow in opposite di-
rections relative lo each other, so their
sum is zero.

That means that resulting current in the
center seciion will be due only o the cur-
rent induced in the antenna itself. When
the antenna clements are ¢lose together, as
shown in Fig. 7-a. those elements inter-
acl, reducing the total current Row and the
gain of the antenna.

That problem is overcome by wider
spacing (see Fig. 7-b). Of course. the ele-
ment is now longer than a half-wave-
length. That means that part of the current
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0.5 ——afa—— 052 —»d

:t = $Tans

THAEE HALF WAVE SECTIORS
TOTAL LENGTH = 502
*

INCREASED
SPACING

08— fe— D6 ——n{

so

TOTAL LENGTH = 1.50x
&

o 0BAA- i D bR —]

:o,m |

STUBS
CENTER SECTION OPENED
TOTAL LENGTH = 1,502
I3
FIG. 7-THE EVOLUTION of the extendad doubie-

Zeppelin antenna. In each case. the total lengih
is equal 1o 1.5 ).

is out of phase. which reduces the total
current and gain. When the spacing be-
tween the ends of each element is 0.28 of
a wavelengih. the increased gain. due to
wider spacing. more than makes up for
the lower gain caused by the shon. out-of-
phase sections. So the gain of the anienna
is al maximum.

Figure 7-¢ shows the extended double-
Zepp with an opening in the center con-
ductor. which is the low-impedance point,
However. its impedance s sull several
times greater than the desirable 50 chms.
A closer match may be obtained by using
2 standard ielevision transformer-balun,
the rype used 1o connect 75-chm coavial
cable to &ither a 300-ohm antenna or 300-
ohm television input.

The vertical, center-fed Zepp is made of
tubing. which allows the feedline to be
run down ils center where it cannot affect
antenna performance. The 1ubing s diam-
eter must be large enough to handle the
coaxial cable. and the bolts that will hold
it to the mast. A tubing diameter uf %-
inch is fine.

Unfortunately, while there’s still much
more we wanl to show you, that is ail we
have room for this month. When we con-
tinue, we will conclude our look at the
extended double-Zeppelin by showing
you how [0 calculate the length of the
various sections for the frequencies of in-
terest, and how (0 efficieutty build that
anenna.

Also, we'll look at what criteria you
should consider when selecting which an-
tenna lo use, and at some insiallation
notes. A-E
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Make your next project “intelligent.” Use a singie-chip microcomputer to control it.

TOM FOX

ARE YOU FASCINATED BY MICRO-
processor-controlled. semi-intelligent
gadgets like robois that avoid cbsiacles.
microwave ovens that monitor the food as
it cooks. and ¢ars that adjust the engine so
that it’s working as efficiently as possible?
Have you come up with hundreds of con-
trol-computer applications that you™d like
towry? {But you can’t picture tying up your
powerful personal computer for control
applications?)

There is a way to design compuier-con-
trolled ~sman* devices without tying up
your expensive personal computer. It's
easy if you use a device called a microin-
terpreter.

In this anicle. we’ll show you how (o
design almost any computer-contsolled
deviee your imagination can dream up—
even if you've never worked with micro-
processors before! That's because you
don’i have o learn machine or assemnbly
language and you don’t have to invest
gobs of money in expensive and complex
development systems in order Lo design a
compuler-comrolled machine. As long as
you have some knowledge of eleclricity

and digital logic circuits you should be on
your way. But some famitiarity with the
BASIC progrumming language. as well
as binary and hexadecimal numbers will
come in handy loo.

To get you on your way toward design-
ing practical. semi-inielligent machines.
we will describe, in detail. the design of a
such a device: a "burglar outwitter.™ As
its name implies. the purpose of the out-
witier is to fool a potential burglar into
thinking someone {or something) is home
when actually no one is there.

What's a microlnterpreter?

If you have ever used today's micso-
compuiers. you probubly realize that
they 're fairly easy 10 use. However. inicro-
processors—ihe brains of the microcom-
puter—have a notorious confusing nature
about them. What is it that tums a com-
plex. ofien mind boggling, micro-
processor N0 an easy-lo-us¢ microcom-
puter? Software! Although it seems at
limes you can do magic with it. there is
nothing magical abowm software. [U’s
merely a list of detailed instructions that

WwWwWw americanradiohistorv comm

tell the microprocessor exacily whal Lo
do.

That’s the smine thing that makes a mi-
crointerpreter easicr to use than a micro-
processor. A microinterpreter is basically
a single |C that contains both a miero-
processor and software. The sofiware in
micsointerpretess is contained in ROM
(Read-Only Memory).

Before we go any funher. we should
point out that microprocessors with a buikt
in high-level language are not universally
called “micsointerpreters.” A few semi-
conductor companics refer tothose IC's as
single-<chip microcomputers, However,
that name is not only ¢lumsy, il is un-
necessarily vague since many of thase
same companics ¢all microprocessors
thar have no built in high-level language
“single-chip microcomputers.” National
Semiconductor refers to their INS8073—
the device that we'll examine in detail—
as a microinterpreter. This seems to be the
best namc available. and we will stick to
it.

You might be thinking that there must
be a catch somewhere. Microinicrpreters
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FiG. 1—BLOCK DIAGRAM OF THE IN58073 trom National Semiconducior. Note thal the microin-

terpreler containa 25K of ROM and 84 bytes of AAM. SOINOHLDT13-0lavH
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seem almost too good; they must have a
few bad points. Well in certain applica-
tions, they do. For example, if you're
planning 1o design a revolutionary new
personal computer that will take the peel
right of{ the Apple. you probably should
look past microinterpreters—they are rel-
atively slow. That's because the inter-
preter (located in ROM) must convert the
simple English-like commands into com-
plicated machine language. And it must
do that line by line as the program is
running. That process lakes abit of time.

The good news is that the micro-
processors in MLCrointerpreters arc so fast
that for most control ©r menitor applica-
tions, they’re much faster than the situa-
tion requires. But in 1hose applications
where a jiffy is several microseconds too
long. you can program the time-consum-
ing subroutines in assembly language.
But that’s enough talking in gener-
alities—let's look at & specific device; the
INS8073. It's block diagram is shown in
Fig. |

The INS8073 microinterpreter

As wec mentioned earlier. a microin-
terpreter is basically a microprocessor
that understands a high-level language.
Such microinterpreters fzl into two gener-
al calegories: ones that undetstand Tiny
BASIC and ones that understand a form of
stripped-down Forth.

Forth was developed in the carly 1970
for real-time control of astronomy equip-
ment. Because of that, it is an excellent
language for microinterpreters since one
of their primary uses is in control applica-
tions. Forth’s main advantage. compared
to Tiny BASIC, is that it is faster.
However. uniess you have already pro-
grammed in Forth. you'll have to spend a
considerable amount of time learning the
language. While Forth enthusiasts might
write somc letters to the contrary. most
people would agree that Tiny BASIC is
easicr 10 learn than Forth,

Even if you have never programmed a
computer before. you'll be able to write a
program that works using BASIC in less
time than with just about any computer
language there is. IU's true that many
BASIC programs might not be very ¢le-
gant. Nonetheless. if the program does
what we wanl itto. then it's just fine. After
all, that’s what we're after—to get the job
done.

Another advantage of BASIC is that ut
is the most widely used language among
microcomputer users. {(Apple il Timex.
Sinctair 1000. Commodore 64 and many
other popular computers all have a form of
BASIC built-in.} So there s an excellent
chance that you arc at least mildly ac-
quainted with BASIC. And if you are.
your job in leaming how to design smart
machines with microinterpreters is nearly
half done.

[n our quest for simplicity, we will ex-
amine only one microinterpreter: the

[NS8073. However. you will be able to
apply much of what we say to other de-
vices. That [C, though relatively simple in
architeclure, has noteworthy features like
16-bit hardware multiply and divide.
However, the best thing aboul the 8073 is
that its language (National Semiconduc-
1or’s Tiny BASIC) is a true gem. Whiie we
will describe that language in more detail
later in this article. a few highlights will
be given here,

Narional Semiconductor’s Tiny BASIC
includes DO-UNTIL commands. That
type of loop control was burrowed from
PASCAL and is unusual for Tiny
BASICS. The ON command simplifies
the handling of interrupts. which is impot-
tant when designing smart machines. An-
other convenient Instruction is DELAY,
which can be used to pause program ex-
ecution for a user-determined length of
time. This BASIC includes a RND func-
uon, which we will use extensively when
we design our burglar ourwitter.

National Semiconductor’s Tiny BASIC
handles strings and uses the operator
{which simplifies transferring data back
and forth between the program and mem-
ory locations or inputfoutput ports}). There
arc other unusual features of a Tiny
BASIC, which we’ll discuss in more de-
iail tater. Actually, if it were not for its
restriction to integer numbers and 26 vari-
able names, National Semiconducior
could leave out the adpective *“tiny’ from
the language’s name and hear few com-
plaints.

The 8073 has already been chosen by
designers for a number of commercial ap-
plications. For instance. it is the “brain"
of RB Robot Corp’s RB5X robot and has
been used for precision measurement of
conditions in oil wells and testing the fea-
sibility of the digital design of FM wners.

Insigde the INS8073

The INS8073 microinterpreter is an
INS8072 8-bit microprocessor that con-
tains Tiny BASIC in its 2.5K on-chip
ROM. It has a I6-bit address bus and
requires a single S-volt supply voltage.
Other features of interest to us include an
on-board clock. TTL compatibility and
64 bytes of on-board RAM. (Yes. more
RAM would be nice.)

There are some attributes of the 8070
series of microprocessor Lhat affect us
only indirectly. Those include 8 and 16-bit
arithmetic, logic and stack-manipulation
instructions. hardware multiply and di-
vide, and single-instruction ASCl]-to-
decimal conversion. The 8072/8073's
multiprocessing feature will not be used.

A feature of the IC that simplifies its
use as a stand-alone, real-time controller,
is the provision for automatic execution of
ROM (or EPROM) a1 power-up or on re-
set. The 8073 also contains firmware that
allows easy interfacing to a RS-232 termi-
nal.

The INS8073 “‘understands’™ ASCII
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(the American Sandard Code for fnforma-
tion fnterchange) so programs can be sim-
ply and quickly modified withoul the need
for costly and awkward assemblers. [ext
editors, debuggers and development sys-
tems—all you really require is a terminal
{or a computer and terminal software) to
entér a program into the microin-
terpreter’s RAM.

Fgure | is a block diagram that shows
the architecture of the INS807C. Since
this article is pimarily concemed with the
design of microprocessor-controlled
cquipment using onty Tiny BASIC, we
will ignore the fact that the 8073 has a
machine level instruction set. However, if
we are 1o design real working circuits, we
must examine the IC's pin configuration
as well as the function of each pin in sonte
detail.

Pin functions of the 8073

Figure 2 shows the pinout of the
INSB073. While we could go through the
pins, starting at pin | and explaining cach
pin’s function in sequential order. we will
start at the easy part first—the power sup-
ply connections.

P MENOUT - Ve (340
2CINENIN sgid
3 NBREQ SA—] 38
$CINRDS NAST [} 37
S CINHOLD F3[ 36
& NWDS F2[] 35
1] %our T M
A%, 04 33
9 Als 0132
10 C5an INS8073 D2 31
n Al3 03[ 30
12 A12 04129
13 Al D5[ 28
1 Al D&[] 27
15 A9 0 %
1% A AT
1 a? A 2
18 Ab aROn
18 AS a2z
20 GNO A2

FIG. 2—PIN CONFIGURATION of the INS8073.

Pin 20 is the GrounD pin. It should
always be connecied to the logic power
supply’s ground. Pin 40 must be con-
nected 10 a well-regulated voltage source
(+35 volis with respect to pin 203, That
voltage shouldn’t vary by more than =
5% (so you have a permissible range from
4.75 to 5.25 volis). The power supply
should be able to supply 2 minimum of
250 ma.

Pins 26-33 are the connections for the
bidirectional 8-bit data bus. (The mosl
significant bit. D7, is connected to pin
26.) The data bus is three-state, which in
this case means that it is basically discon-
nected from the circuit except for external
write operations. The data bus can drive
one standard TTL load or several LS-TTL
loads. Pins 9-19 and 21-25 are the ad-
dress-bus pins. That is also a three-siate
bus.
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In order to use the on-board oscitlator.
an external crystal must be connected to
pins 7 and 8. Figure 3 shows how. If you
prefer o drive the IC with an external
clock (it must be TTL compatible). con-
nect the signal to pin §. Pin 7 provides a
buffered clock output with either an exter-
nal or internal clock.

Pin 37 is the RESET pin. It is simple in
concept. but extremely important. When
it is brought low (below | voll) several
things happen. Any in-process operations

OPTIONAL
SYSTEM
CLOCK

Xgur

KTAL
(4 MHz}

0—1t—o
?

¥y

IN5 8073

b R 1
- 1K

AR

c1
= 110F

3l
I

FIG. 3=A INTERNAL OSCILLATOR ia conlsined
In the INS8073. Here i1 18 shown configured for 8
4-MHz clock rate. A TTL-compalible external
¢lock may be used Inslead

are aborted. the data and address bus are
disconnected. the program counter, stack
pointer. and status register are ¢leared. As
far as we 're concerned. however. the most
important thing that happens upon the re-
setting of the microinterpreter is that the
program we stored in EPROM will stan
automatically. (Provided the program in
EPROM starts at hex address 8000.)
Since that pin is buffered by 2 TTL com-
patible Schmitt trigger. we do net have to
be overly concerned about rise and fall
times. Figure 4 shows onc way of con-
necting this pin so that the device aulo-
matically resets when we turn on the
i

Pin 4 is the READ DATA STROBE oulput.
It is a three-state output that goes low
when the microinterpretér is reading from
external memory.

Other than those times. the output is
effectively disconnected from the rest of
the circuit. In some circuits. a 10K pull-up
resistor should be connected from +5V
to pin 4. The READ DATA STROBE outpul is
connected to some address-decoding ¢ir-
cuits s0 that input data is present on the
data bus only during anexternal read oper-
ation.

Pin 6, thc WRITE DATA STROBE, is sim-
ilar in function lo pin 4. The primary
difference is that this pin goes low during
external-memory wrire operations. Like
pin 4. a 10K pull-up resistor is sometimes
connecled to this pin. That output is re-
quired so that external memory (or out-
put) devices know when the information
on the data bus is valid.

Pins 38 and 39 are the INSR070's two

[
R
100K
INS 3071
. 37

NAST
’ic
| 33 uF

FIG. 4—POWER-ON RESET. H pin 37 of the
INS8073 la connected 8% Shown, H will aulcmal-
ically execute 8 program stored In EPROM
{starthng at address B0OO) st power-up.

interrupt pins. Both aci as inlertupt-re-
quest pins. (The 8073 does not have the
equivalent of a non-maskable interrupt.)
[n order for an intermupt to be scrviced.
first the input to one of those pins must go
from high to low. (It is edge, not level
triggered). Also. the least-significant bit

MICROINTERFRETER
MANUFACTURERS

Fairchild Camera and Instrumant Corp.
Semiconductor Groups

464 Ellis Street

Mountain View. CA 94042

Fujitsu America
910 Sherwood. Suite 23
Lake Bluft, IL 60044

Hitachl America, Lid.
1800 Benng Drive
San Jose, CA 95131

Natlonal Semiconductor Comp.
2900 Semicanductor Orive
Santa Clara, CA 95051

NEC Ejectronics USA Inc.
Microcomputer Owvision
One Nauck Exacutive Park
Natick, MA 01780

DK Semieonductor, Inc.
1333 Lawrence Expressway. Suite 401
Banta Clara, CA 95051

Panasonic

Matsushita Electnie Comp., industnal Diviskan
1 Panasonic way

Secaucus, N 07094

Rockwell International
Microeiectronic Device Division

PC Box 3669, 3310 Miraioma Avenue
Anahegim, CA 92803

Jexad Instrumcnts
Semiconductar Group
PO Box 225012, M S 308
Dalias, TX 75265

Zilog, Inc

135 Dell Ave
Campbelt, CA 95008
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in the status register must be 1. {The slatus
register is accessible through the NSC
Tiny Basic STAT function.) Pin 3§ has
priority over pin 39 if both interrupts o¢-
cur at roughly the same time.

In addition 1o acling as inputs for inter-
rupts. both pins serve as sense inpuls.
Here we are malnly concerned with pin
38. which will accept serial ASCII input
data. The input data mus first be convert-
ed o TTL levels.

The remaining pins will be bricfiy de-
scribed in sequcntial order. Don’t worry if
the description is a bit confusing. the
functions these pins provide will not be
implemented in our project. Nonetheless.
some of these pins must be connected to
ground or +5V for proper operation of
the microinterpreter. Refer to the notes
given in the description of each pin for
their proper use in our project.

Pin 1: EnANLE ouTPuT. The 8073 con-
trols that output as follows. 1) If pin 3 (BUS
REQUEST} is low. but the 8073 is not hold-
ing it low, then pin | is brought to the same
logic level as pin 2. the ENABLE INPUT. 2)
[fpin 3 is low because the 8073 is holding
it low. pin | goes high. 3) Pin ] is always
high if pin 3 is high. Note: Pin | can be left
unconnected.

Pin 2: enasLe iNeuT. 1) IF thi$ pin is
high. the 8073 sets pin | high and is de-
nied aceess to the bus. 2) If pin 2 is low
and the 8073 is holding pin 3 low, pin |
goes (or stays) high and the 8073 has
access to the bus. 3) If pins 2 and 3 are
both low and the 8073 is not holding pin 3
low., pin | is set low and the 8073 is denied
access 1o the bus. Note: Pin 2 should be
connected to ground.

Pin 3: sus rReQuesT. This is the bi-
directional bus request input/output. i al-
ready has been referred 10. Like pins | and
2, pin 3 is used in direct memory access
(PMA) and multiprocessing applica-
tions. This pin should be connected 1o a
+ 5V power supply through a 10K pull-up
resistor.

Pin 5: HoLD iNpuT. The primary ap-
plication of pin 5 is to allow the use of
slow memories and peripherals. It is also
used for single memory cycle exiension.
Seuing that pin low causes the 3073 10
extend an external read or wriic cyele.
Note: In the burglar outwitter that we'll
describe, pin 5 is connected to +5 volis
through a [OK pull-up resistor.

Pins 34, 3% and 36: Flags 1. 2, and 3
outputs. These flag outputs can be set by
writing into the appropriaie flag bits lo-
caied in the status register. These pins can
be left unconnected.

Next month, we'il describe. in some
detail. the language of the 8073 microin-
lerpreter—National Semiconductor’s
Tiny BASIC. We will also take a look a1 a
commercially available demo/develop-
ment board, which greatly simplifies de-
signing wilh this exciting microin-
terpreter. R-E
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Servicing
Videodisc

P t 4 LET’S CONTINUE OUR
a r look at troubleshoot-
ing typical CED player failures. For your
convenience. we ve reptinted Fig. 14 and
Table 2 from February's issue.

Pickup elecironics. As shown in Fig.
14, the pckup eleclronics (resonalor. pre-
amp. AFT) are part of 1he arm assembly.
Generally, the preamp and AFT circuits
are serviceable. but the resonater is nol.
The disc signal causes & 915-MHz reso-
nator signal 1o be wnplitude modulated
and peak detected to produce the FM vid-

JOHN LENK

If you want to fearn more

about videodisc players and how
to service them, this article is for you.

This month we conciude our look at CED players.

€o and audio cammier-signals. Those sig-
nals are preamplified from about I0mV 1o
about 300 mV, and applied to the demod-
wlators. An AFT vollage is also retumed
to the resonator. and keeps the resonator
on frequency.

If the player is operating. but you get
ncither video or audio, look for 8 5-MHz
FM signal at the inpul and output of the
preamps. and for an AFT wollage at the
resonalor, If there is 0o 5-MHz FM at the
preamp oulput. the problem is in the arm.
If the preamp oulput is good. check the

WwWww americanradiohistorv comm

wifing between the arm and the demod-
ulators.

If you get bolh audio and video play-
back. but there is inlerference. try apply-
ing an extemnal AFT signal and see if that
clears the problem. The extemal AFT
should be 1aken from a vanable 0 to 12-
volt DC supply. If you get a good signal
with an exiemal AFT, the AFT circuils are
the likely culprits.

Audio demodulater circuits. As
shown in Fig. 14, to recover disc audio-
signals. the 716 and/or 905 kHz carrier is

§861 MHdY
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MDDULATOR ()

:‘ VIOED | ARMSTRETCHER
CONVERTER Y TRANSDUCER

FIG. 14—BLOCK DIAGRAM of 1he electronic and mcchanical 8ystems In 8 CED videodisc player. The
biocks noted wilh sn astriak are [ocated In 1he players arm.

separated from the 5-MHz video carrier
and then demodulated by the audio de-
modulator. The demodulated audio is
passed through a sample-and-hold circuit
that removes noise spikes when a loss-of-
carrier s detecied. The audio is then ap-
plied to the RF modulator. The audin de-
modulator includes 716 and/or 905-kHz
VCO's that are usually adjustable. In ad-
dition to the 5-MHz camier. the audio de-
modulator also receives a squeleh signal
developed by the microprocessor. Gener-
ally. that is the same signal used to operate
the stylus lifter. Both the audie and video
circuits are squelched when the stylus is
not in contact with the disc.

[f you ger good video. but no audio.
check for audie at the ouiput of the sam-
ple-and-hold eircuit. If the audio is good
at that point, trace the audio to the RF
modulator. If there is no audio to the sam-
ple-and-hold. check for audio at the de-
modulator output {usually about 1.5
volts). Also check that the squelch line is
not cutting the demodulator off. Next,
check for any adjustments in the audio.

As previously mentioned. the 716/905
VCO's are generally adjustable. Like-
wise. the demodulator output is usually
adjusiable (through a modulaiion-level-
adjust. or some similar control}

If you get audie. hut it is nolsy or weak
{but with good video). suspect the sam-
ple-and-hold eircuit, or that you are get-
1ing excessive defect-pate-pulses from the
demodulator.

NLAC circuits. The arm outpuw (Fig.
14) is applied to the video demodulator
through the NLAC circuits which. in tum,
are controlled by the NLAC detwcetnr.
Thase circuits climinate the 716/905-kHz
audio signals that cause soundbeats (a
constant pattern 10 the piciurc)k If the
NILAC circuits are defective. the sound-
beats can get through 1o the video demod-
ulator or. in some cases. the NLAC
circuits can be cut of f so Mo video signal is
applied.

If the preblem is one of soundbeats. try
comecting ihe condition by adjustment.
Usually. there is an NLAC-phase-adjust-
ment {to zem ow the undesired beat}and a
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control-voliage level or bias {to set the
control voltage amplitude to the NI-AC).
If that adjustment [ils to cure the prob-
lem. wrace the various NLAC signals.
There should be both baseband- and au-
dio-carricr inputs to the detecior. and a
control-signal output from detecior w0
NLAC. Alsc tock for 5-MHz video from
the preamp to the NLAC, and from NLAC
to the vudeo demodulator.

Video demndulator-circuits. Video
signals are placed on a disc by frequency
modulating a 5-MHz carrier with the vid-
eo signal. The video demodulator con-
tains 2 3.25-MHz VCO that combines
with the arm output {passed through the
NLAC) te produce both video and defect
pulses. The video demodulator also re-
ceives the squelch signal from the micro-
processor. sa that there is no video when
stylus is lifted from the disc.

Il yous get good audio. but no video.
check for baseband video at the demod-
ulator output. If the video is good at that
poini. trace the video o the comb-filter/
defect-comector, If there is no video at the
demodulator output. b video from the
NI.AC. check 1hat the squeich line is not
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cutting the demodulator off. Next, check
for any adjustments in video. Generally.
the 5.25-MHz vCO is adjustable. Like-
wise. the demodulaior output is usually
adjustable (through a video-level-adjust.
or spme similar control).

If you ger video. but it is noisy and
weak. with dropouts (but with good au-
dio). check for excessive defect-gate
pulses from the video demodulator to the
comb filter.

Conb-filter/defect-corrector cir-
cuits. Those circuits prevent dropouts in
the displayed picture that result from mo-
mentary loss of video carrier (caused by
contamination or defects in the disc). That
is done by recirculating the previous hori-
zontal line of the video signal when a
defect occurs. The circuits also separate
the 0- 10 3-MHz luminance signals from
the 1.53-MHz buried-subcarrier chroma
signals,

If you get no video or chroma, but
audio is good. check for proper inputs.
There should be both baseband video and
defect-gate-pulses from the video demod-
ulator. and a 1.53-MHz signal from the
video converter. If the inputs are present.
but there are no chroma and/or luminance
outputs {typically about | volt) to the vid-
€0 converier, the comb-filier/defect-cor-
rector is probably at fault {although there
are buffer circuits between the comecior
and converter in some players).

If you are getting both luminance and
chroma. but there are excessive dropouts
(but with good audio). try adjustment.
Generally. there is a delayed-video-adjust
or similar contro). Note that that adjust-
ment controls the amplitude of the recir-
culated horizonta! line. not the delay time
(which is provided by a fixed delay line,
typically 63.6 ps or 1H).

Video converter circuits. Once the
buried-subcarrier-chroma signals are sep-
arated from the luminance signals by the
comb filter, the 1.53-MHz chroma signals
are up-converted to the standard 3.58-
MHz color subcarrier. That is done in the
converter by heterodyning the 1.53-MHz
chroma signal with a 5.11-MHz VXCO
signal. The resultant 3.58-MHz chroma is
then added to the combed luminance. pro-
ducing the composite video (which is ap-
plied to the RF modulator through
buffers;

The 1.53-MHz signal is also used by
the system control and DAXI circuits. So,
before you get too far into the ¢onverter
circuits, check that the 1.53-MHz signal
is present. and on-frequency. You will
need a 7-digit counter, and should get
1.535625+ 225 Hz (with the player in
PAUSE).

If the 1.53 MHz is absent or abnormal.
check for 5.11-MHz and 3.579545-MHz
signals at the converter. Adjust those sig-
nals if necessary. In some players. the
3.58 MHz is adjustable. but not the 5.11-
MHz. If the 1.53 MHz clock is good, but

TABLE 2—CED TROUBLESHQOTING GUIDE

Symptom

Player totally inoperative, or turnitable on but
no pcture

Caody can not be loaded-unicaded
Player will not tum off

No payback

No or noisy audio

No or notsy video

Picture and or color instability

Wrong colar, pecture not in sync
Soundbeats In picture

No RF output

Picture and audio repeal, visual search
inoperalive or incorrect

Rapid access inoperativa or incorrect
VISUAL SEARCH Of RAPID ACCESS problems

you are having video problems. start trac-
ing circuits as follows.

Check for luminance of about 400 mV
and chroma of about 200 mV 1o the con-
verter. and a composite video of about
2.5-wolts peak-1o0-peak 10 the RF modu-
lator. In most units, the composite videe
from the converter to the RF modulator
can be adjusted by a modulation-depth.
adjust or similar control. Likewise, either
or both the chroma and luminance from
the comb filter to the video converter can
be adjusted (on most players).

Time-base corrector circuits. The
video-converter circuits also provide
time.base comreciion. Durning playback,
eccentricities and warpage of the disc
cause phase and frequency modulation of
the recovered video signal. Such modula-
tion can result in tint and color changes in
the chroma. and herizontal instability in
the luminance signals. The time-base cor-
rection circuits modulate the frequency
aud phase of the 5.11-MHz VXCO, and
maintain the disc-to-stylus velocity (by
moving the stylus forward or backward
along the disc groove). High-frequency
and static time-base emrors in chroma are
corrected by controlling the 5.11-MHz
VXCO. Mid-frequency (] to 300 Hz) cor-
rection of both luminance and chroma is
done by the armstretcher eircuit.

Instability or wiggles in the picture can
be caused by incorrect armstretcher gain.
So the first step is to try corvecting hori-
zontal instability problems by setting the
armstretcher gain according to the service
literature. If that does not cure the prob-
lem., make sure that there is an
armstreicher error-signal between the
converter and armstretcher transducer on
the pickup arm. If not. start at the convert-
er and trace the signal to the transducer
(through a series of drivers and ampli-
fiers).

If you are gerting an error signal to the
transducer, see if the signal varies when
the disc speed varies. Monitor the voltage
at the transducer {(about 2 1o 10 volts). and
slow the disc down by touching the edge
of the disc with your finger. (Touch only
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Circuits To Check
Power suppty and swilch control

Mechanicat adjustmenls

Mechanical adjustments

Stylus lifter. cleaner and pickup electronics
Audio demodulator

Video demodulator and video converter
Time-base corrector

Comb hiter delect correcled

NLAC circuits

RF modutator

DAX! signal cireuits

DAXL, syslem control, ime dispiay
Stylus Kleker and serve conliol

the edge and do not press hard!) The volt-
age should change. You can aiso check
the armstretcher-transducer function by
confirming thal the stylus moves (about
0.01 inch) when you touch the disc.

Before you tear into the time-base cir-
cuits, trying 1o locate a wrong-color.
changing-tint, or picture-mot-in-sync
fault, make sure that the turntable is lock-
ed 1o the line frequency. You can make a
quick check of wrntabie speed by insen-
ing a test disc and operating the player
under a fluorescent light. The inner diam-
eter of most CED test discs has black and
white wedges on the label. If the tumntable
is tuming at 450 rpm, the strobe effect
causes the white wedge to appear at the
same poim with each flash of the light.
producing a siable image. If the white
wedges revolve, the wrntable is not in
sync. The most common causes of that
problem arc mechanical. With power off,
and disc removed. spin the wrntable by
hand {gently). If you hear grinding or
dragging. or if the twrntable does not re-
volve easily. check for diy bearings. or
other mechanical binding (such as bent
motor-magnet poles).

RF-modulator circuits. The RF-mod-
ulator circuits are usually easy to trou-
bleshoot {if you have audio/video inputs.
but no RF cutput. the problem is in the RF
modulator). Of course, you must make
sure the antenna switch is good, and that
the set you are warching is mmed to the
correct channel. However. the matter of
adjusting the RF-modulator circuits is not
that simple. The Channel 3/4 tank-cir-
cuits are external from the modulater IC.
and must be adjusted separately. The
same is true for any sound trap and band-
pass filter-circuits, Always use the recom-
mended procedures for those adjust-
ments. For example, vou should recheck
tank-eircuit frequencies after an RF-mod-
ulator IC has been replaced, but it is gen-
erally not necessary to adjust the trap and
filter circuits (unless you have replaced
parts in the traps and filters). Keep in mind
that those trap and filter esrcunts prevent
undesired player signals from passing to
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the TV set (aud 10 the antenna!).

Time-indication circuits. Elapsed
program-time, shown on an LED time
display. is developed when the micro-
processor decodes the DAXI signal. and
produces & corresponding binary code. A
decodet/driver decodes the binary infor-
mation and activates the LED's. During
RAPID accEss (when the stylus is lifted),
there is no DAXI. Instead. the micro-
processor receives pulses from an optical
sensor that produces an outpul as the arm
moves rapidly across the disc.

If there is no {or an incorrect) time
display, make sure that you are geuing
good DAX signals to the microprocesssor.
If the time display is incomect only using
RAPID ACCESS, the problem is likely in the
optical sensor.

DAXI-signal circuits. Operation of
the entire player is controlled by the mi-
croprocessol, which decodes the DAXI
signal 1o determine the video ficld being
played and the clapsed time. Locked
grooves are also determined by checking
the DAXI code for a repeating or decreas-
ing DAXI number {indicating a “skip
back"). The microprocessor causes the
stylus to exit locked grooves by activating
stylus-Kicker circuits. So if you are trou-
bleshooting 2 “locked groove™ problem
{audio/video repeats} and either RAPID
ACCESS Of VISUAL SEARCH are in-
operative, start by checking for good
DAXI signals.

Typically. the control signals from the
microprocessor 10 the DAXI [C are 16ms
and about 400ps in width. Wider DAXI
control {DCNT) signals (say 800s). usu-
aily indicates DAXI problems (most like-
ly in the DAXI 1C or VDO—vertical
detail—IC, or possibly in the circuits be-
tween the comb-filler/defect-correcior
and the DAXI 1C). The DAXI-status
(DSTAT) signais from the DAXI IC 1o the
microprocessor are also at 16ms. and the
width is not critical. Again. the problem
can be in the DAXI IC and/or micro-
processor.

Stylus-kicker circuits. Those circuils
are used to move the stylus two grooves on
the disc (either forward or reverse), and
occur during a locked groove condition
and in VISUAL SEaRCH. YWhen the micro-
processor senses a locked groove con-
dition (the DAXI| numbers keep repeating
or decreasing). the microprocessor ap-
plies kicker pulses through a ramp gener-
ator (Fig. 16) and amplifier circuits to the
stylus-kicker coils on the arm to nigve 1he
stylus forward out of the locked groove.
The direction of the pulse {and corre-
sponding stylus movement) is determined
by direction-switch-circuits. When the
MICTOPrOCessar receives VISUAL-SEARCH
commands from the front panel conirols
{(FORWARD Or REVERSE). lhe¢ micro-
processor produces a scries of stylus-
kick-pulses that are timed to mainiain two
grooves of movement with each kick.

Failure in the Kicker circuits usually
shows up as a failure 10 escape from a
locked groove. or no viSUAL SEARCH. OT
VISUAL SEARCH in one direction only. To
make a quick check of both the kicker and
VISUAL SEARCH circuits, look for pulses at
the kicker coils on the arm while pressing
the viSUAL SEARC! buttons. [f you get no
puises. make sure that the microprocessor
is petting VISUAL-SEARCH commands.
and then trace the signals from the micro-
processor o the kicker coils,

If you get pulses at the coils. bul the
pulses have no overshoot, the kicker coils
are possibly open. {On most players. you
must replace the entire arm if the kicker
coils are bad.} If you get no pulses at the
coils. trace 1he circuits between the mi-
croprocessor and coils. If the coils are
operative, but the arm does not move dur-
ing vISUAL SEARCH, he problem is proba-
bly with the servo comrol rather than the
kicker.

Servo control-circuits, The servo con-
trol-system moves the arm (through
gears) across the disc (either forward or
reverse) in response to signals applied
through the ertor-amplifier/servo-contol
circuits shown in Fig. [4. In normal eLAY.
the servo motor receives drive signals
gencrated by stylus sensors {on the arm)
and a servo detector. The servo drive-sig-
nal is generated by sensing the position of
the stylus relative to the center of the arm
assembly. A 260-kHz signal from the de-
tector is applied to two stylus sensors. The
signal is inveried by onc sensor, gencrat-
ing a 180-degree out-of-phase signal. As
the stylus moves closer to ane sensor. the
stylus picks up the 260-ktiz signal from
that sensor. The servo signal from the styl-
us is compared to the original 260-kHz2
signal 1o generate an emor signal that de-
creases as the stylus moves closer to the
inside sensor. and vice versa. The eror
signal is amplified w drive the servo and,
thus. control arm movement.

During either vISUAL SEARCH O RAPID
ACCESS. the error signal is overridden or
inhibited by the microprocessor, {(which
applies continuous drive signals o the
servo motor). In vISUAL SEARCH. the mi-
croprocessor produces the servo drive-
signals to move the arm forward or re-
verse, and also produces kicker pulses (o
move the stylus (two grooves per kick) as
described. In rapin ACCESS, the micro-
processor produces serve drive-signals
that move the arm rapidly, and also re-
moves the stylus-lifter voltage, allowing
the lifier spring 10 raise the stylus. That
prevents damage to the stylus and disc
during rapid movement. {Also note that
the stylus lifts automarically when power
is removed. and during load/unload by a
switch that is actuated when the spine is
not in the normal play position.)

If the arm does not move during pLay.
operale the vISUAL-SEARCH-FORWARD
controls and monitor the voltage to the
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servo motor. Typically. one motor lead
will be grounded while the other lead is
“hot” (about 20 wolis). Then operate the
VISUAL-SEARCH-REVERSL control. The
previously grounded motor lead should
now be a1 20 volis. while the previously
hot lead should be ground. If the voltages
are present. but the motor does not oper-
ate. you have found the problem. If the
voltages are absent or abnormal. trace the
voltape back to the microprocessor
{through the ervor amplifier/servo control-
circuils)

If the arm moves during visuaL
SEARCH. but not during rLay. the problem
is likely in the stylus sensors and'or servo
detector. First cheek if there is 8 260-kHz
(that frequency is approximaie: the pre-
cise frequency is not 100 impornant) signal
at the detector and/or sensors. The pres-
ence of a 260-kHz signal shows that the
detector oscillator is working. Nexi.
monitor the emor voltage from the detec-
tor to the servo drive while manually ro-
tating the main servo reduction gear (1hat
is usually the largest gear in the servo
assembly). The emror signal should change
(in phase and amplitede). [f no1. check for
bent or damaged servo-sensor leads. and
for incorrect servo adjustments. Usually
there are al least two servo adjustments
(servo position and detector balance).
Carefully straightening & bent sensor lead
may reslore proper operation. If the sen-
sor leads ook fine. suspect defective
varaclor digdes in the sensor. 1f the diodes
are bad. you must replice the entire arm
assembly.

If the arm moves during viSUAL
SEARCH and normal PLAY. but not in
RAPID ACCESS, first make surc that the
MICTOPTOCESSOT is gelling RAPID-ACCLSS
commainds from the front-panel controls.
Then trace signals from the micro-
processor 1o the servo mator and stylys
lifter. That is essentially the same system
that's used during reay and visuaL
SEARCH. It is the inpul 10 the ervor-ampli-
fier/servo-control circuits that is different
for RAFID ACCESS.

Mechanical problems. As in the casc
of LV, use the manufacturer’s procedures
for all mechanical adjusiments and dis-
assembly/reassembly. Generally, the ser-
vice mansuals are very good in that
respect. Also, unless there has been ex-
cessive wear or oulright physical damage,
CED players are usually more rugged than
LV ones, and do not requifé exlensive
mechanical adjustment. One exceplion o
that is when you must replace major me-
chanical components. such as the arm as-
sembly. servo-gear mechanism, or caddy-
door load/unload componcents.

Finally. we have covered only the high-
lights of videodisc service here. If the
procedures described do not ¢ure the
fault, you may have other. possibly se-
rious problems and you must consull the
manufacturer’s literature. R-E
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DESIGNING

WITH

DIGITAL IC’S

Here's a look at CMOS, one of the most popular of the
logic families, and the special handling

that CMOS devices require.

JOSEPH J. CARR

P t 2 LAST TIME WE Dis.
a r cussed several of the
popular digital 1C logic families. This
time, we will eontinue our discussion of
logic farnilies by looking at the comple-
mentary metal oxide semiconductor
(CMOS) logic family.

Before we get into the details on the
intemal workings of CMOS devices, we
should mention some of the benefits of the
CMOS logic family. CMOS circuits are
very forgiving with regards to noise, they
use extremely small amounts of power
when they're in standby, and their power-
supply requirements are very uncritical.
That makes them very easy to work and
experiment with.

MOSFET transistors

The transistors used in CMOS devices
are Metal Oxide Semiconducior Field
Effect Transistors (MOSFETY); those are
also sometimes called fnsulated-Gate
Field Effect Transistors (IGFET). Those
transistors differ markedly from the NPN
and PNP bipolar transistors used in other
IC digital logic families.

There are two basic types of
MOSFET—decpletion mode and enhance-
ment mode—each of which are found in
two different polarities. N-channet and P
channel. All of those terms are explained
below.

Figure | shows a cross section of a basic
deplction-mode MOSFET. There are
three elecirodes on that device: drain.
source, and gate. The drain and source are
ohmic codtacts at either end of a “chan-
nel™ of semiconductor material. In this
example, an N-type semiconducior is

used, so the deviee is an N-channel deple-
tion-mode MOSFET. The gate is a metal-
lized contact that is separated from the
channel by a thin layer of insulating oxide
material (hence we can sce where the
names “insulated gate™ and “metal oxide
semiconductor” come from)

A depletion-mode transistor is a nor-
mally-on device. That is, when the volt-
age applicd to the gate is zero. current will
flow in the channel at & level determined
by the drain—source applied voltage and
the channel resistance

Applying a potential 1o the gate (of
correct polarity, depending upon channel
material) causes charge carriers o be
driven away from the gate region leaving a
depletion zone that is essentially free of
carricrs. Thus, the material in the deple-
tion zonec becomes a high resistance in-
sulator. The depletion zone is created by
the effect of the electrical field generated
by the gate voltage. Changing the size of
the depletion zone effectively changes the
size {thus the DC resistance) of the
charge-carrier channel. We find, there-
fore, that the resistance between drain and
source varies with the voltage applied o
the gate.

Figure 2 shows an enhancement-mode
MOSFET (N-channel) under two condi-
tions. In Fig. 2-a the gate voltage is zcro,
Since that type of MOSFET is normally
off, the enhancement {conductive) zone is
minimized, and the drain~source channel
resistance is maximum. In Fig. 2-5, onthe
other hand, a voltage is applied fo the
insulated gate, which creates an electri¢
field within the channel. That voltage
draws charge carriers toward the gate.
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DRAIN GATE

DEPLETION
ZONE BOUNDARIES INSULATION
LAYER
P.SUBSTRATE
N-CHAMNEL

FIG. 1—CRDSS SECTION of » basic Nchannel,
depletion-mode MOSFET transistor. The gate ls
insulsted Irom the channel by a thin layer of
oxids material.

INSULATION LAYER
GATE

ORAIN
S,
3 ~SOURCE
P-SUBSTRATE
4
INSULATION
LAYER
GATE
ORAIN N
r L
__~SOURCE

FIG. 2—AN ENHANCEMENT-MODE MOSFET
transistcr. When the Qate voltage la Z#aro. 88
shown In & the draln-lo-sourc resistance la st &
maximum, Whan a voltage is applied Io [he Qate,
as shown in b, charge carriers are drawn toward
the gate. decreasing the drain-10-source resis-
tance.

thereby decreasing the drain-source resis-
tance (i.e. the channel is *'enhanced ).
In both types of MOSFET s, the chan-
nel resistance is varied by the voltage ap-
plied to the gate. In an analog circuit. that
resistance may vary continuously berween
limits according 1o the applied signal volt-
age. Digital circuits, however, have only
two signal levels (high and low), so the
MOSFETs used in CMOS devices tend to
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be all the way on, or all the way off.

The usual schematic symbols for deple-
tion=mode and enhancemcni-mode tran-
sistors are shown in Figs. 3a and 3b.
respectively.

CMOS devices

The term ““complementary ™ i CMOS
implies that Lthose digital IC logic devices
contain complementary MOSFET tran-
sistors (i.c. Onc or MO lransisler pairs
consisting of an N-channel and a P<han-
nel device). Figure 4 shows a typical
CMOS inventer. which consists of one N-
channel and one P-channel MOSFET. The
drain-source paths (channels) are con-
nected in series, while the gates are in
parallel.

In essence, the CMOS inverter consists
of a pair of electronic resislors in scries
across the DC power supply. Those “re-
sistors” are configured such hat ong is a
high resistance when the other is a tow
resistance: which one is which is con-
trolled by the voltage applied 1o the gate.

That siluation is shown in in Fig. 5.
Note that the output signal of the tverter
is the voltage between ground and the
junction of R1 and R2. In each case, onc
resistance will be very high (in the
megohm range) and one is very low
{about 200 ohms}. Thus, the output will
be essentially +V or —V. Since most
CMOS devices use positive logic desig-
nations. +V represents a high outpm
condition and — ¥V represents a low outpul
conditon.

Let’s look a bit more closely at how this
circuit works. Sincc it is an @mvener. the
ontput will be high when the input is low.
For that to happen. Rl (i.c. the channel
resistance of Q1) is very low, while R2
{the channel resistance of Q2) is very
high. Thus, +V is connected lo the out-
put lerminal.

When. on the other hand. the input is
high, the output necds to be low. For that
lo happen, R1 musi become the high resis-
lance, while R2 becomes the low resis-
tance. Thus, — V is connecied o the
oulput terminal,

The transition point (input voltage) that
causes either high-to-low or low-to-high
outpui changes is the mid-point voltage
between —V and + V. In many practical
situations. we find that the absolute values
of —V and +V are cqual. There is no
reason, however. why we can’t use une-
qual voliages for ~ ¥V and + V. In fact. in
many cases CMOS devices arc operated
from TTL-style power supplics and thus
will use +35 volis DC for +V and 0 volts
DC for — V. Some designers set +V 1o
zero and then use a negative voltage for

V. The normal range of + VisOto +15
wlts DC with some operating to *138
volts DC.

CMOS part numbers
The generic type numbers for CMOS

o o
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FIG. 3—STANDARD SCHEMATIC SYMBOLS for
depletion.mode MOSFET lransistors are shown
in# énhancement-mode MOSFET transistorain
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FIG. 4—THIS TYPICAL CMOS INYERTER con-
alals of one N-channel and one P.channel
MOSFET transistor.
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G. 5—iN EFFECT. a CMOS inverter acts like a
pair of resistors wired across a DC power
source. The output |s Leken from the junction of
the iransistors. The relative values of the re-
sistors depends on whether 1he Input 1o the
inverier |18 high OF low.

digital logic integrated Circuils are in ei-
ther the 4000 range (i.e. 4049} or 4500
range (i.c. 4528). There are also special
devices Lhat Carry uUnique house-rype
numbers.

There are 1wo general series of CMQS
devices, designated "A™ and "B.” The A
series are the original type of CMOS and
may or may nol carry an "A”" suffix to the
type numbers. Thus. both 4001 and
4001A can be assumed to be series-A de-
vices. All serics-B devices carmry a “B"
suffix (i.e. 4001B).

The principal difference between A-
and B-series devices is that B-series
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CMOS [C’s contain intemal zener diodes
that shunt high voltage static charges
around delicawe gate insulators. That re-
duces (bul does not eliminaic) the poten-
tial for damage from clectrostatic
discharge (we'll talk more aboul that
problem in a moment).

There are also other differences. The B-
series devices generally have higher oper-
ating frequencies. faster rise-times, and
greater drive capability than A-series de-
vices.

Electrostatic discharge damage

All semiconduclor devices potentially
can be damaged by high voltage static
charges: CMOS devices and other
MOSFET semiconductors scem par-
ticularly sensilive 1o electrosiatic dis-
charge (ESD) damage.

Static electricity is created by the “uri-
boelectric effect, ™ that is, by crealing ex-
cess clectrons on the surface of an
insulating material by mechanical rub-
bing. Because of that, static electricity
can be generated without conscious
effon. Table | shows typical voltages gen-
erated by ordinary activities. With 35
kilovolis generated by walking across a
carpet, it's no wonder that you get a shock
when you grab the doorknob!

Note that working at the bench on adry
day can generate 6000 volts of static. Let’s
compare Lhat figure with the typical voli-
ages that will damage electronic devices.
Table 2 shows those values. Note that
many of these devices can be severely
damaged by potentials thal are generated
even under "muggy” {70% relative hu-
midity) cooditions.

Figure 6 shows the anatomy of aCMOS
failure. Figure 6-a shows an enlarged
drawing of s MOSFET-zate region. When
a static charge hits, it punches a hole in
the insulating oxide (Fig. 6-b)% Normally,
the failure is immediate and calastrophic.
Meial from the gale electrode and sems-
conductor material from the channel 6ll
the void and short the gate to the channel.

At other times, the failure is delayed,
often for many months or even years. [n
those cases. the metallization of the void
is not initially sufficient lo shon out the
device. As time goes on, however, metal-
lic ions and semiconductor materiat will
mugrale iulo the void. When that process
goes on long enough, & shon will develop
and the 1C or MOSFET will be destroyed.
To the user, the result is what appears to be
merely a premature falure of the IC; the
real culprit, a static discharge, is rarely
blamed.

ESD protection

Damage from static electricity can be
controlled or even eliminated through the
use of proper sirategy. The aim of most
techniques is 10 keep all pins of the device
at the same polential. If excessive volt-
ages cannot develop between pins of the
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TABLE 1
ACTIVITY STATIC VOLTAGE GENERATED {V}
' 15% Relative  70% Relative
Humidity Humidity
Walking Across Carpet 35.000 1.500
Handhng PVC Bag 20.000 1,200
Shtting In Polyurethane Chair 18.000 1.500
Working at Workbench 6.500 150

TABLE 2
Breakdown
Device voltage (V)
VMOS IC { 30—1500
MOSFET Transsstor 100—200
GaAs FET Transistor 100—300
JFET Transisior 140—7000
Bipolar Op-amg 200—2000
CMOS IC 250—3000
Bipolar Transistor 380—7000
GATE
ELECTRODE
:lnxslltjlliuu:rgn CHANNEL
LA
. - _!______ '
i, & " S
] :
BATE INSULATING
ELECTRODE OXIOE LAYER

CHANNEL

HOLE ~—
&

FIG. 6—ANATOMY OF A statlc-dlacharge
caused CMOS faliure. In 8. we see the diacharge
siriking tha CMOS device. tn b, the hole that
resulta ls shown. Eiher Immediately, or atter
saveral months or ysars, mefal from the gate
and semiconductor material will fill the hole.
shorling the gate Lo the drain.

IC. then damage will not occur. Other
methods are just common sense. One
basic rule that should be followed is don’t
handie CMOS or Schottky devices more
often than is necessary.

CMOS devices are usually shipped in
containers that serve to reduce the chance
of static discharge damage. Since 1he aim
is to keep all pins at the same potential, in
some cases. cspecially in the hobbyist
market, devices or groups of devices are
shipped wrapped in aluminum foil. Most
commercial sources, plus those amateur/
hobbyist dealers who sell in quantities,
will ship CMOS ¢ither mounted on black
conductive foam, or. insidc of slceves
made of anti-siatic plastic. Blister-pack
distributors often use a tiny-piece of con-
ductive foam material to hold pins at the
same potential, It is prudent to keep the

CMOS in the comainers (or on the foam)
in which they were shipped wuiil it is time
10 use them.

Some texts tell you to ground yourself
to prevent static damage. While that strat-
egy might, in fact, prevent static damage
to the CMOS devices, it could also kill
you! If there is any source of 117 volts AC
around the bench, then it may seck ground
through your grounded body—tuming
you into a blown fuse!

One method that works for many hob-
byists is to increase the relative humidity.
Just step into your bathroom and turn on
the shower. When condensation from the

steam starts to form on the bathroom mir-
ror, you can begin to install the CMOS
devices in their sockets.

A beiter alternative is to ground your
self, and separately ground your work sur-
face. through a high resistance. A
resistance of 2 to [0 megohms will serve
0 drain off ¢lectrostatic charges while
also limiting current flow o 2 relatively
safe value in the cvent of an accidental
contact with the AC power. Use a 2-wal
(or higher) resistor for that. We are not
really worried about the watlage rating in
this case. but rathcr, the wvoliage rating
(yes, that’s right, resistors carry a voliage
rating). Lower wattage resistors have
lower vollage ratings, 5o may short out
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and become ineffective—or very dan-
gerous.

For ycars. hospitals faced a similar
problem in operating rooms. Explosive
anesthesia agents (¢iher, cyclopropane.
elc.) could be set off by sparks from an
¢electrostatic discharge. To counter that
problem, they used conductive. high re-
sistance-to-ground floors: conductive,
high resistance shoes or shoe covers, and
all cotion gannents, That may be extreme
for most electronics situations. but may be
appropriate in very dry regions if elec-
trostatic discharge seems to be an other-
wise unsolvable problem.

Tools such as soldering irons should
have a grounded tip in order to prevent
electrosiatic charge build-up. Also, the
finished product (printed wiring boards
that contain CMOS devices) should be
handled in the same way thai you would
handlc the IC's themselves. Store the PC
boards on conductive foam, or in static
treated plastic bags. It is a myth that all
CMOS devices become safe to handle
when “in the circuit:” some do. some

L Ly

CMOS TECHNCOLOGY MAKES POSSIBLE this low-power RAM wilh intemal battery backup.

don‘t (it depends on the circuit configura-
tion).

In conclusion, CMOS digital logic
technology competes favorably with
TTL. In fact, most large-scale designs
contain a mix of CMOS and TTL devices.
The technology selected for a design may
be a rade-off between speed. power con-
sumption, drive capacity. noise immunity,
and other factors. In general, where oper-
ating speed is more impertant, the choice
leans toward TTL, but if low power con-
sumption is an important consideration,
then CMOS looks more favorable.

Next tme, we'll um our attention to
simple gates. the building blocks of digi-
1al elecironics. R-E
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Tuning antennas

UNDER ORDINARY CIRCUMSTANCES
most people think only transmit-
ting antennas reguire funing.
Many believe that any old piece of
wire or built-in antenna serves well
for receiving. There are, however,
times when you’'ll need to tune a
receiving antenna to get the best
signal strength (reception) possi-
ble.

lohn Owen (MI) wants to put up
an especially effective AM anten-
na. Well John, you didn't give me
enough information to provide a
specific answer to your problem,
but here are a few principles of
antenna design that should help
get you headed in the right direc-
tion.

First, however, | should point
oul that the subject of antennas is
indeed a complex one. The most
complete treatment | know is con-
tained in The ARRL Antenna Book
published by The American Radio
Relay League (Newington, CT
06111). Perhaps you can find that
publication at your local library.
The examples given therein are for
amateur (ham) frequenciesbut the
theory, explanations, and for-
mulas apply to any frequency, in-
cluding AM.

To make a long story short (over-
simplified), an effective antenna
should be: Mounted high above
ground and as clear of surround-
ing objects as practical; its elec-
trical configuration correct for the
frequency at which it's to be used,
and finally, its impedance should
match that of the receiver or trans-
mitter to which it is connected.

Getting a wire high and clear is
simply a matter of putting it up as
best you can. Sometimes, the
highest and clearest you can get is
in the attic or under the eaves of
your house—if that's the best you

can do, use it. Other than special
cases, making an antenna both
resonant and impedance-matched
is usually accomplished with an
“antenna tuner.” There are many
designs for tuners.

Figure Tshows an antenna tuner
that’s variable over a wide range.
The coil, L1, is wound on a card-
board or plastic form about three
inches in diameter. There should
be 40 turns of wire, evenly spaced
over a span of five inches. Use a
switch with at least 12 positions
and connect it as shown in Fig. 1-a.

If you cannot find a switch with
that many contacts, you can use
two {or more) switches connecied
as shown in Fig. 1-b. Actually, you
can get even better results by hav-
ing a lever run across the top of the
coil, thereby, providing a “tap" on

RECEWAR AU TENNA

O—— —
o4
L
(SEE TEXT)
N
MECEIVER ALITENNA
fa: —_—_— - el
) 2

J,
&

FIG. 1
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every turn of the coil.

To use the tuner, place it be-
tween the receiver and the anten-
na as shown. Then find a weak sta-
tion and manipulate the controls
for greatest signal strength (vol-
ume). You may have to repeat the
procedure with weaker stations to
find the best setting. The settings
won't change unless you change
the antenna, although you may
have to vary them a bit in rain,
snow, or ice conditions. If you are
using a multi-band radio, you will
have to find the proper settings for
each band.

Oh yes, let us not overlook an
esseéntial part of a good antenna
system—the ground. The best re-
ception (or transmission) occurs
when the antenna has a good
ground. Where possible, an easth
ground (a long rod driven into the
ground) is best. If that’s not prac-
tical, connect the ground wire to a
water pipe (be sure it is metallic all
the way to the earth).

Good luck, John. | hope you can
now receive many DX (distant) sta-
tions.

Stacked antennas

Jad Sherbo {MD) has asked
about connecting two or more TV
antennas to pick up some of the
more distant stations. Indeed, an-
tennas can be "stacked,” as it is
called, to increase their effec-
tiveness. Yagi antennas, for exam-
ple, (the type usually used for TV
reception) can be mounted one
above the other and connected to
a common coax or twin-lead feed
line. Wiring harnesses are avail-
able for some commercial TV an-
tennas.

There are too many variables in
determining optimum separation
of the antennas and the proper
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Now electronics technicians can get into VCR Servicing quickly and easily

Learn professional VCR servicing
at home or in your shop
with exclusive videotaped
demonstrations

Today, there are more than 10 million
VYCRs in use, with people standing in
line to have them serviced. You can
bring this profitable business into your
shop with NRI professional training in
VCR servicing. This top-level training
supports the indusiry’s claim that
the best 1echnicians today are those
who service VCRs.

Integrated Three-Way
Self-Teaching Program

In onc integrated program, NRI
gives you a study guide, 9 instructional
units, 2 hours of video training tapes
accompanicd by a 32-page workbook
that pulls it all together. At home or in
your shop. you'll cover all the basic
concepts of video recording, mechani-
cal and electronic sysiems analyses,
and the latest troubteshooting tech-
niques. Your workbook and instruction-
al units also contain an abundance of
diagrams. data. and supplementary
material that makes them valuable addi-
tions to your servicing library.

The **How-To’' Videotape

Your NRI Action Videocasseile uses
every moderm communications iech-
nique to make learning fast and easy.
You'll enjoy expert lectures and see
animalion and video graphics that make
every point crystal-clear, You'll follow
the camera eye into the heart of the
VCR as step-by-step servicing tech-
niques are shown. Bolb electronic and
mechanical troubleshooting are covered

including everylhing from com-
plete replacement and adjustment of the
recording heads to diagnosing micro-
processor control faults.

Plus Training On All The
New Video Systems

Although your course concentrates
on VCRs covering Beta, VHS, and %"
U-Matic commercial VCRs, NRi also
brings you up to speed in other key
areas. You'll get training in capaeitance
and optical video disc players, projec-
tion TV. and video cameras. All are In-
cluded to make you the complete video
technician. There's even an optional
final examination for NRI's VCR Pro-
fessional Certificate.

The Best Professional
Training

Thig exclusive self-study course has
been developed by the professionals at
NRI. NRI has trained more television
technicians than any other electronics
school! In fact, NRI has consistently
led the way in dcvcloping troubleshoot-
ing techniques for servicing virtually
every piece of home entertainment
equipment as it appears in the market-
place.

Satisfaction Guaranteed
. . .15-Day No-Risk
Examination

Send today for the new NRI Self-
Study Course in VCR Servicing for

Covers Beta and VHS
systems with actual

~ instructionon
%‘I videotape.

Professionals. Examine it for 15 full
days, look over the lessons, sample the
videotape. If you're not fully satisfied
that this is the kind of truining you and
your people need to get into the profit-
able VCR servicing business, rewum it
for a promplt and full refund, including
postage. Act now, and start adding new
business (0 your business.

Special Introductory Offer

This complete VCR training course
with two hour videotape is being
offered for a limiled time only, on
orders received from this ad, at our low
introductory price of $179,95. Save
$20 by acting now!

NRI Training For Professionals
McGraw.Hill Continuing Education Center
3929 Wisconsin A Washingon, DC 2016

I YE | Get me started in profitable NRI Training For Professionals
| AJ . VCR servicing. Rush me my McGraw-Hill Continuing
|  NRLself-study course in VCR Servicing for [ Education Center
) Professionals. [ understand | may return it for C“ { 3939 Wisconsin Avcuc
a full refund within 15 days if not completely .n‘n . Washington, DC 20016
| sasisfied. 1
|  PLEASE SPECIFY TAPE FORMAT DESIRED [J viS [ BETA
I Name {phease print)— =1
(“Mn.
I Streel
I Chey:StaleZip
I Enclosed is my T check [ money onder for $179.95 (D.C. residents add 6% tax) Make check pasable 10 NR1
| Cumo 0O visa O MasierCand Ly —
[nterbank Nunsher
l Card Nusher Expiration Dale
I Signature
I {requured for credit cand sabes) 2600-045;
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NMclntosh

STEREO CATALOG
and FM DIRECTORY

Get al! the newest and latest information on the new
Mcintosh Sfereo cquipment in the Mcintosh catalog. in
addition you will receive an FM stauon directory that

coves 3ll of Nogth Americe.

IR S T A

TODAY!

CITY .

NAME
ADDRESS

Mcintosh Laborstory Inc. RE
East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0098

STATE ZIP _

|
1
|
e ey — — e . —

S T N ——"4

If you ars in a hurry for your catalog please send the coupon to Mcintosh.
For non rush service send the Resder Service Card 10 the ragazine.

CIRCLE 67 ON FREE INFORMATION CARD

matching of their feed points for
me to tell you exactly how to use
those you may have on hand. Your
best bet is to gel acommercial has-
ness to suit your antennas or o
study The ARRL Antenna Book
mentioned above. | hope you too
can pull in many DX stations, Jad.

12-to-6 volt converter

There are many devices that we
would like to operate from a car's
12-volt elecirical system. Some re-
quire 12 volts; they are no prob-
lem. Others require some lesser
voltage, so we must drop the
auto’s supply voltage to a level
that’s usable by the device.

David Housel {N]} wants to runa
tape recorder that requires 6 volts
DC from his auto’s 12-volt systemn.
There are several ways to approach
that problem. However, you
should select one that overcomes
two difficulties: First, an auto-
moblle battery’s output can vary
from 12 to 13.8 volts under normal
circumstances. Second, the load
requirements of the devlce can
vary, for example, when the re-

corder motor is turned on and off.

The circuit should maintain a
constant voltage regardless of how
those factors change. In cases
such as yours, | use a simple circuit
based on a 7805 voltage regulator.
In addition to a constant output,
that 1C provides overload and
short-circuit protection. Of course
that unit is a S-volt, 1-amp reg-
ulator, but when placed in a Circuit
like that in shown in Fig. 2-a, it can
be tricked into providing other
voltages as well,

In that circuit, as the arm of po-
tentiometer R1 is moved from the
upper end toward ground, the
output varies from 3 to about 10
volts. All you have to do, David, is
to set the wiper of R2 for 6 volts
and connect your cassette ma-
chine. If your recorder draws 0.5
amp or more, be sute to mount the
7805 on a heat sink.

While you are making that littie
circuit, though, why not add a few
more components and make it
more versatile? By adding a switch
and lwo more resistors, you can
have a choice of three commonly

WWWwWwW americanradiohistorv comm
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SOURCE QUTPUTY
A, e
& o _T o
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2RI c
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(SEE TEXT)

FIG. 2

used voltages: 6, 7.5, and 9 volts as
shown in Fig. 2-b. The values of the
two additional resistors are deter-
mined in the same way as the first.

Also, slightly modifying that ar-
rangement, you can string the re-
sistors in series and tap off the
needed voltages at different points
along the divider. In that way, RI
sets the voltage level to 6, the sum
of R1 and R2 delermines the next,
and all three take care of the finally
tap. just be sure to check the out-
put voltages before closing the
unit and using it. R-E

[sbumslpc TV SERVICE ]
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> v
|% | W A FREE
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“It's tripled our business! Our
name and address is on every

page.”
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OMPUTERLIGEST

April 1985

'NEW KIND OF MAGAZINE FOR ELECTRONICS PROFESSIONALS |

THE NEW HIGH-SPEED
MODEMS

How they work, how they
evolved, all you

need to know
. BERNSBACK

RESONANT CIRCUIT DESIGN

Involved in designing resonant circuits?
Let your computer do the work.

INEXPENSIVE IBM’S

Our cost-conscious Herb Friedman
shows how to shave expenses
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PORT

ORBA

LE COMPUTER

THE EXPERTS’
CHOICE

FEATURES:
+ 9" GREEN OR AMBER CRT

MABLE FUNCTION KEYS

TWO 400K DSDD DRIVES

64K BYTES 200 NS RAM

C BASIC COMPILER

IEEE 488 BUS MASTER PORT

* 24,8 LBS

* CPM 2.2 OPERATING SYSTEM

* MB0 (LBO, LIBA0, CREFBY)

* SQURCE CODE OF THE BI10S
PLUS UTILITIES

¢ DATA COMMUNICATIONS
SETUP PACKAGE

+ SERIAL & PARALLEL
PRINTER PQRT

* DATA COMMUNICATION PORT

$799.00

W/O Bundle

General Specifications

ZDABA i 1he lowest cast {ull teatured
porabte compulter. This light weight com-
puter ia ruggedly packaged In & conve-
nient carrying case The case Surfounds
& $rong nned chassa which funher pro-
(eCis the ZBOA Dased computer with ds
Iwo double sided double densdy diak
400K drives, large easy 10 read 9
dspiay screen and well desgned
Jetachabie kayboard.

ZORBA uses CPM, the idusiry siandard
operating sysiem. which means that &
wide rAnge of Bx:sting sotiware i readily
available 1¢ the user

The ZOABA users Manusl covers opera.
tion of (he unit, all suPPilied software and
all inlectace and inle™al information A
SYSIEM diwete i SuDPiked with all
5¥siam fHles and utilitiea. A second
Jisketie contains the sources (or all ZOR-
34 softwere including BIOS. SETUP,
*ORMAT. and PATCH.

19 INDEPENDENT 55 PROGRAM-

(11100 e 1eeRgvgyqQyyy

\

BUNDLED WITH
WORDSTAR, MAIL MERG, SPELLSTAR,
DATA STAR, REPORTSTAR, CALCSTAR

DEALER INQUIRIES INVITED

Keyboard

Kayboard communcass senaly with CPLU
Detachabie with 2 fool coiled cord

55 kays in slandard OWE RTY format

13 Key Numenc pad

Incependent Caps Lotk and Shift Lock
55 Software programmabile funclion keys
All keys aulo-repeal aher 1 second delay
AH Standard cursor and lerminal control
keys

Disk Hystem
Controber, WwWD1793
Drives; 525 Double Sided.

Double Density, 400K
48 TPI

Bui.an disk interchange 'ormats: Xerox
820 |1SD. DD). Kaycompsgﬂj. DEC
¥T-180 (SD). Osbomne (SD) ana IBM-PC
(69 CPM/MBE) and Teisvideo 502
[Read/Write and Formal compatibiity)
(Expandable 10 61 Formats)

130 Baywood
305-830-8886

Specifications
General Mechanical
and Electrical

Width -t7.5 inghes {44 45 cm)
Hewght  « 9.0 inches (22 BB cm
Depth 8.0 inches Lo.u &m
Weight . 24.6 pounds {111 Kg}
Power -80-130 VAC or 190-245 VAC
50060 Hz
170 watts max
Dhspla
[h3play Tube:

9" diagonal. Green or Ambaer
High resolution display circutry
680 Hz reltesh rme

Display Formant:
25 knes x BO columns
5x7 Characler Font with tull descandars
128 ASCH Characters
BxB 32 Characiers Graphie Font
2K Meamory Mapped Display Butier

el honsss. s

Avenue, Longwood, Fiorida 32750

800-327-7182
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DPTIONS:

* 16 BIT 256K RAM UPGRADE
{8088 CPU) $600.00

* BODK DSQD 96TPt DRIVES
$300.00

* COMPOSITE VIDED OUTPUT
$100.00

* SOFT VINYL CASE $25.00

* TUTOR KIT: $15.00
([CPM, WORDSTAR. CALCSTAR)

* SCHEMATIC SET $5.00

* 10MB HaRD DSk DRIVE

VISA/MC

$999.00

With Bundle

CPU Board

ZB0A CPU runming at 4 Mhz with
nO wail slates

64K bylas of 200 ns AAM [SEK ater
CPM loaded)

16K bytes of EPROM (2732)
can b swiched i and out by software
12K avaiabie tor user EPAOMS

5275 CAT controier, DMA drreen

1793 Floppy digk controier, SMC data
saparalor

Bipotar proms conth 10 addresses

Fully atructured interrupts prionitzed by

ipolar proms

Interfaces

* Full 3synChionous AS232 porl with
mogem controd. Baud rates and gata
translaton and rolocol programmable
Full asynchronous hul duplex AS232
port walh hardware handshake (1or
Drinlers} Baud rees and Prolocel
programmable (Senal Panter Port)
Dne 8 Bit paraliel pon with (Nd8psn-
dant Strope and ready ines Supports
Cenironcs intertace with an available
adaptor cabie.

IEEE 488 Bus Masier Pon (8 Genera!
Purpose instrumenlaton Bus) nol Soft-
ware Supporied
+ 21 Srandard Sof

hi

® Frogr
Baud Ratas 45.5 10 19.200 BPS
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Bring your knowiedae up to date with this in-Jepth stucdly on how f oatacnanu TATA CranallL
the new modems evolved, how they work, and what their
applications are. Marc Stern l ‘ y

12 Resonant Circuit Design . :
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The 2400 BPS Smartmodem transfers data across regular telephone

- ; THE NEW 111G11.SPEED
lines and offers a link between mainframe and personal computers. MODEMS
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EDITORIAL

Computers and the CB Syndrome.

Bler's face it—Electronics swings in wide pattems of interest that flare up
almost spontaneousiy, set the world afire, and then ignominiously die out.
The business got a swift boot aut of high fidelity when that first burst on
the scene, and this was taken up, in tum, by stereo. Audio-type magazines
flounshed to cater to the interests of those who foliowed these trends. Then
there was a stabilization, and a wide-spread moderating.

Just about that time, reverberation came into being, and the artificial
echo chamber was added to audio systems. Audio came back to life.

Things lay quiet for some time. Oh, the die-hards and purists continued
to pursue their hobby, but it wasn't guite like the "good old days.” Then
Citizens Band Radio came along, and it was bigger than audio ever was.
Everybody got involved. Every car had a CB rig. Housewives were forming
networks to g0SsiD over the air Teenagers were making dates over the CB.
And CB, once the realm of truckers alone, was now everybody's property.
You could hear the bands bristling with phony southem accents as the kids
tried ¢ emulate the truckers. The language the (Bers developed was as
unique as some of therr “handies.” And of course, magaizines catering to the
new interest flourished as well,

Then, as suddenly as it appeared, the interest in CB died off. People who
once Craved an occasional “Good buddy, how's it look over your shoulder”
as they drove down the road, were just as happy listening to the BC radio.
Now when you see & car ahead of you on the road, you begin by asking
“Hey good buddy, got your ears up?”

Now it's computers, and again, everybody from school kids that have just
leamed how to read, on through gracluate engineers, are taking up the
computer Cudgle. Magazines have sprung up and died out, IS the Computer
o face a like fate as all its forebears?

No. The compitter, thanks to its innate value, will never exhaust the
interest that holds its practicioners spellbound Because of its extreme
versatility, the computer is going to be wath us for many, many years to
come, and we at ComputerDigest hope tO continue to bring you the latest
news and developments in this astounding field. O

oy o
7
o
Byron G. Wels
Editor
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LETTERS

LIKES "PRINTER PROBLEMS"

| found the “Printer Problems”
articles in ComputerDigest to be
very wseful. How albout more
harctware and interconnect reiated
arucles?—Warren W. Munro, Aiea,
Hi.

Right, Warren. \We 've got iots of
those in the works right now: Keep
watching for them; they !l be
appeang requiarty

A ROBOT NAMED “BYRON?"

I named my robot Byron
immediately after soldenng in the
last connection and powering him
up. This in recognition of a kindred
spirit. Hope you don't mind. 8yron
15n°t finished yet as he has a total
lack of mobility. At least he knows
who his maker 151 WORKINGIL—T.
E. Deagle, Boydon, VA

Wk alil had a good iaush here in
the office over that one, T E. The
general impression is that you did
well. [ don't have too much in the
way of mobility either but at jeast
your Byron works!

BUILD YOUR OWN COMPUTER?

I have good skills, have been an
electronics hobbyist all my life,
and was wondenng about the
idea of building my cwn
computer from scratch, Would |
save money on this? How would'l
best g0 about it? By the way, |
don't want to build from a kit,
either—J. Mahoney, Sioux Falls,
SD

We can'’t really recommend this
course of action. Whife it could be
done, 1t would not be
economically feasible, compared
with buying a used or refurbished
unit. Do iet us know what you
decioe, and share what you learn
with our readers. We il aif be very
interested!

UNUSUAL REQUEST!

| know a Iot of people have been
buying Radio-Electronics and
ripping out and throwing away
ComputerDigest. You may not
elieve this, but | buy the
magazine, fip out Computer-

Digest and throw Radio-
Electronics away! | hate to see it
90 to waste each month, and was
wondenng if one of your non-
readlers might like to split the cost
with me for a subscription?—S.
Brandt, Caspat, WY

Any akers?

PROTECTING INVENTIONS

I've invented a computer-oriented
device I'd like to protect, but cant
afford a patent. Ay
suggestions?—>Sam Dixon, San
Francisco, CA

There are severaf “ideas.” If it§
sufficiently interesting, get it
published in a magazine like
ComputerDigest, The magazine
and its contents are copyrighted,
and it gives you proof of prior
published art. Another old saw is
to write up 4 descaphion and maif
it to yourself in a sealed, reqistered
letter to later be able to prove
eartier discovery The smart money
suggests investing in & good
patent attomey and playing it
really safel-CDpw

COMPUTER PRODUCTS

For more detalls use the free
information card inside the back cover

SURGE/SPIKE SUPPRESSOR, model
061, s designed to protect computers,
mICroprocessor-based instruments,

CIRCLE 21°ON FREE INFORMATION CARD

sensitive electronic and audio equip-
ment, ankd sCientific INstrumentation
from high-voitage transients ancl surges
By instantaneously sensing and sup-
pressing them.

The moadel 061 features Suppression
capabiites of 6,000 amperes max-
imum surge current, with an energy
absorption of 70 joules. It is designed
for use on amy standard 120-volt AC
line, andt responds to common and
differertial mode transients and surges
at once. Theme are 4 three-wire
grounded outiets and a main ON/QFF
lighted rocker; the umt plugs directly
into &y 3-prong grouncied cutiet to
provice maamum convenence. It is
priced at $59.95.—PMC Industries,
In<., 9353 Actvity Road, San Diego,
CA 92196,

DAISY-WHEEL PRINTER,

The Alphapro 101, is a 20 chanacter
per-second panter that uses standard
Diablo and Qume-compatible print
wheeis and nbbon cartricdges. It uses
an intelligent panter cartndge to adapt

CIRCLE 22 ON FREE INFORMATION CARD

it 10 all populdr personal computers,
including those wath Centronics

APRIL 1985 — ComputerDigest &
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ports—such as the 18M, PC, PG and
compatibles; those with RSL3IC ports,
such as the Apple jie and the fic, and
others, such as Apples Macintosh.
The Alphapro 101 features path-
seexing logic to maximize printing
speed and a §3-byte memory buffer
(4000 bytes optional). True propor-
uonal spacing, boldface, double strke,
strikeout, phanom face, superscripts
and subscripts, and reverse iine feeds
are also supported 1t s pnced at
$399.95 —Alphacom, Inc., 2293
Bascom Ave., Campbell, CA 95008,

EDUCATIONAL PROGRAM,
Bumbiebee, is designed to introduce
children age 6 and up to the discl-
plines of computer programming In a
game-like format.

CMCLE 93 ON FREE INFORMATION CARD

The player controls Bartholomew
(*Bart™) the bee Dy grang him instruc-
tions that enaibke him to move from
fiower-to-fiower and pick up “pollen
points.” The bee’s flight must be care-
fully designed, or he wall bump into
walls or be caught by "Olga,” the ewil
garden spider If Bart retums safely t©
the beehive, the screen lights up In a
colorful graphic display

Bumbiebee features inCreasing lev-
els of difficulty, some of them requiring
the construction of more complicated
flight patterns. The disk-based pro-
gram 15 pnced &t $99.95.—Creative
Software, 230 East Carlbbean Drive,
Sunnyvale, CA 94089,

RADIO INTERFACE CARD, mode|
PCI-2000, 15 & plug-in card for the 1Bam-
PC, which interfaces the computer to 3
shortwave radio for copying radio-
telepninter and Morse-code signals
Exampies of signals that could be
coped include weather information,
news services, and amateur rdcio
communicatons. The model ACH-2000
can also transmit Morse and telepnnter

6 ComputerDigest — APRIL 1385
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SIGNals iN applications where two-way
radio communications are required. it
is priced at $595.00, ncluding soft-
ware —HAL Communlcations Corp.,
Box 365, Urbang, 1L 61807,

CO-PROCESSOR BOARD, fur the BMm,

PC and XT, the Trackstar supports
Appie DOS 3.3, Pro-DOS, Apple Pas-
cal and Apple CP/M 2.2, With the
addition of the Trackstar the IBm user
can access the vast library of Apple
games, ecucAonal and business pro-
grams, and the extensive libwary of
CP/M business software.

P

CIRCLE 25 ON FREE INFORMATION CARD

Additional features include a full 80-

column mode, connector for an Ap-
ple-compatible disk drmve to
overcome Copy-protection problems,
both RGB and composite output and
support of the language card features.
Trackstar 15 priced at $695 00.—Dia-
mond Computer Systems, inc.,
3380 Montgomery Drive, Santa Clara,
CA 95054,

TRAINING PROGRAM, The Desk
Organizer, is for use with the 1BM PC,
and designed for training secretaries.
The Desk OrgarnZer hies armything the
user needs to remember for instant

-recail at any time; dials phone calls,

retrieves phone numbbers, inserts ac-
Cess codes; writes and prnts memaos,
letters, reports; cafCuiates with a visual

—

ALE INFORMATION CARD |
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calculator and an electronic tape,
stores and funs ecuations and for-
mulas; fransfers data automaticalty
from mode o modie; orgamZes, alpha-
Detizes, indexes, Cross-references, and
manages hme with chimes 1o remind
the user of commitments.

The Desk Organizer is priced at
$195.00, —Warner Software, 666 Fifth
Avenue, New York, NY 10103,

DATA COMMUNICATIONS BOARD,
the model WD4095, features the uni-
versal CCITT X.25 LAPB protocol, and is
designed 10 be compatible with the
IBM PC, XT, AT, and compatDies. It wall
link computers at the same site, o
scattered across the country via diai-
up, or leased lines through a packet

CIRCLE 27 ON F‘R.EE INFORMATION CARD

switching network. It will also provide
a gateway connection for the Local
Area Networks (LAN).

Pncing for the model WD4025 with-
out software in OEM quantity is
£385.00; pricing with software 15
605 00 —wWestern Digitsl Corpora-
tion, 2445 McCabe Way Ivine, CA
99714,

TAX SOFTWARE, the Personal planner
can cafculate tax liabilities for 1984
through 1987. It organizes all relevant
tax information, keeping everything
available for instant evaluabon. [t can
De used for such tasks as retirement
planning, investing, IRA contnbubions,
hoime buning, two-Income pianning,
and even checiung & federal tax retum.

CIRCLE 2870 FREE INFORMATION CARD

The Personal Planner Carnes a sug-
gested retall Price of 849, and is tax-
deductible —CPAids, 1061 Fratermity
Circle, Kent, OH 44240, D@


www.americanradiohistory.com

MODEMS

All about the newest high-speed modems,
where they are and how they work.

MARC STERN

BFOr those who maintain that the higher the baud
(communications) rate the more bandwidth is needed,
9600-baud communications may seem like an
impossibility over the standard phone system, which is
limited to 3 KHz of bandwidth, or the range of average
voice conversation. After all, 9600-baud is a 3200
percent increase over 300-baud. But, modemn
manufacturers have done it.

Frequency Shift Keying

As recently as three years 330, the state of the art in
digital communications was 300-baud. The typical
300-baud 103A modem of 1981 used two pairs of
arbitrary frequencies for send and recerve {onginate
and answer), 1070 to 1270 Hz for originate and 2025 to
2995 Hz for answer. (See Fig. 1) These are the tones
emitted by both modems during a cail. You can hear
them if you listen closety during dial-up. The 300-baud
modem also used Frequency Shift Keying (FSK) to
represent the digital data being ransmitted. (The 103A
standlard defined the originate-answer tones needed
for data transmission, as well as the parameters needed
for communication. All modems which adhered to this
standard could communicate, one in the originate
mode and the other in the answer mode.)

Fig. € shows a graphic representatton of FSK. In this
type of data transmission, the modem’ Circuitry
modulates the carrier frequency to one level to
represent a digital 0 and to another to represent a
disital 1. You can actually hear the data stream of 1s and
0s if you listen 10 the phone line dunng a low-speed
(300-baud) ransmission. This type of transmission
refies on a UART (Unwversal Asynchronous Receiver/
Transmitter) as well as the Circuitry which takes the
digital signals from the UART and transforms them into
audio signals which are compatible with the phone
system

The reason digital data must be tumed into audio is
that the phene system is geared toward voice audio
with its banadwidth of 3 KHz. Since it is, data must be

wmed into its audio analogs and FSK is used to
produce those analogs.

Lets see what happens when you begin digital
communications at 300-baud (300-bits-per-second).
First, your computer establishes a connection with the
remole computer system or terminal with which you
want to communicate With todays intelligent modems,
you just call up @ program in your computer and
command it to dial the remote system. After the dialing
and the call are completed, you will hear a tone
emanate from your modem. It 1s the originate carrier
and is transmitted for @ length of time as your modem
patientty waits for the answer tone. When it hears the
answer tone, the modem latches onto it and your
System is connected to the remote system, These tones
are generated by the modulator section of the modem.

Now the communications prodram in your computer
waits for your action. If you are the originator of the call,
the chances are good you will erther be uploading or
downloading information. Lets say you are sending—
UPloading— 4 file to the remote system. Hf you are, you
will be asked for the filename which you select. You
then hit the appropnate keys on the keyboard and the
ransmission begins, White you were choosing the file,
unknown to you, the program was putting the modems
UART into a ready state.

{A computer works in a parallel mode within the
confines of its box with alt data moving along in B-bit
chunks, unkess you have a 16-bit computer and then it
maoves aiong in 16-bit or 24-bit chunks.}

With the UART ready, the file transfer session begins,
The UART takes the parallel data and tums it into serial
data, holding each piece of data in place until it is
readly to be sent by the transmitier section of the
modem. The UART has the necessary storage registers
to do this.

At this point, the UART begins releasing the date to
the transmitter section, where the data are changed
from their digital forms into their audio analogs and it is
then frequency modulated through the phone system.

300 Hz 3€I!|l!~|:

DATA GHANNEL DATA CHANMEL

1040 1270 s 2025 1 r5H:
ORIG ANS

FIG.1—THE 300-BAUD ORIGINATE/ANSWER modem uses
w0 sets of discrete frequencies to estabiish communica-
lions. When Ihe modem orlginates a call, the lone is between
1070 snd 1270 KHz. The answering modem emits a tone inthe
2025 to 2225 KHz range. The t0p and bottom frequencies
correspond to mark and space, two liming parameters used
tn asynchronous communication.
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Receiving

Lets see what happens when audio information is
received.

Cn the receiving side, the modem takes the audio
information it is receiving and tums it back into digital
form The recenving circuitry sends thes information to
its own UART, where each bit of information 1s held in
storage until the particular digital word is formed.
When that 8-bit word is formed, it is sent to the
computer’s information bus and on into digital storage.
The action of the LIART and its associated Circuitry is so
fast that you think everything is happening instantly but
it isn't. i you could siow this Circuitry's time reference
enough you would see that each digital event is
distinct in itself However, the speed with which each
event oCcurs 1s 50 high —microseconds—that it
aPpears instantaneous.

in the 1981-1982 period, data transmission was
limited to the 300-baud rate because the Circuitry for
higher-speed transmission still hadn't migrated to the
average microcomputer user, [t was beginning to make
its appearance, but was still too expensive for the
average computerist. It took developments in large-
scale integration (LS} to make this possible. These
deveiopments included UARTs which could handle
data at 1200-baud asynchroncusty, as well as
microcircuitry which could create the proper
modulation needed 50 the modem would recognize
high-speed transmission.

Asynchronous transmission

Asynchronous simply means data transmission
without tight timing Constraints and it is important to
note it here. At this time, the highest speed thought
possible for asynchronous communication was 300-
baud (300 bits per second). At higher speeds, it was
thought that tight timing reQuirements were needed so
bath the transmitting and receiving modems could
operate reliably It was also believed that you needed a
specially dedicated, conditioned—<ciean—phaone line
so that data transmission would be error-free. It was
assumed the phone system was 100 noisy for reliable
high-speec data transmission. Therefore those high-
speed links which existed—there were 1200-baud and
higher systerns—were synchronous and used
dedicated lines. Synchronous systems recuired special
timing codes to be inserted as “header” information for
each packet of data that was sent. The timing
requiremnents were quite strict.

—— -
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F1G.2—FAEQUENCY-SHIFT KEYING uses shifts in trequency

to denote digital information. One frequency level denotes
dightal 0 end the second denotes digital 1.
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Phase Shift keying

Phase Shift Keying (PSK) takes advantage of the
natural period of an audio frequency wave and, rather
than using a set of discrete frequencies to define digital
1s and Os, PSK represents data bits by using the
changing phase of the signal and superimposing two or
more data bits for each cycle.

Yisualize a sine wave

The best way to envision this is to think of a sine
wave, showing the entire period of an audio signal.
Now, put a dot at the O point and another at the 180-
degree point. These two points represent the digital 1
and 0, or the binary system used in data
communications This system scalled Coherent Phase
Shift Keying and relies on defined reference points to
represent data. |t differs from FSK in that FSK relies on
using the carrier frequency to represent one digital bit
of information—0, for instance—and a higher
frequency to which it shifts to represent the other—1,
for example.

To explain this more fulty let’s say you are using
tradlitional FSK to transmit data. Since you are using an
audio-frequency range, you are also Creatng
sidebands, or the sum and differénce of the carrier and
the modulation rate. For example, lets say the modem
uses an 1800 Hz carrier and you are sending data at
1200-baud. Because the modem is using this set of
parameters, you will find sidebands at 3000 Hz—1200
+ 800—and 600 Hz—1800-1200-—and therefore
higher-speed transmission can fit within the constraints
imposed by the phone system

With low-speed (300-baud} and FSK, you are simply
using one-half the cycle to define the data you are
transmitting. This is the key difference between modes.
FSK uses the 1800 Hz point, for example, to define O
and the 9100 Hz point or upper sigeband (1800 -+ 300)
to define 1. The [ower sideband or 1500 Hz pont is
unused. Further, this type of modulation does not take
full advantage of the 3000 Hz bandwidith of the phone
system, while higher speed and PSK do. Low speed
and FSK only uses about 600 Hz of bandwidth—
2100-1500 Hz—leaving 2400 Hz unused

Another way to go

Coherent Phase Shift Keying isn't the only way of
handling high-speed data communications. There are
w0 others which are equally as valid and interesting,
Amplitude modulation (AM) and Differentially Conherent

I 1 I

l ! | ! | !

| ; I- | i |
| | | 1

| 1 | I J I

[ “ [ [] $ [

FIG.3—WITH AMPLITUDE MODULATION, the difference in
amplitude of the modulating signal determines the digital
Information flow.
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Phase Shift Keying (DCPSK).

With Amplitude Modulation, the amplitude of the
Carrier is the determining factor By varying the
amplitude of the carrier, with one level representing a
digital 1 and another representing a 0, you ¢an have
effective data communication

To represent this, think of the traditional AM sine
wave and then superimpose a modulating signal upen
it. The difference in amphitude of the modulating signal
detemmines the 1 and Q. (See Fig. 3).

Another form of Amplitude Modulation, is simple
on-off keying where the digital 1 or 015 determinedt
simply by switching the Carrier on and off. While we

| I | 1 i | |

| | l

o ! 0 0| 0 o : A
180° 19 1w e
SHIFT SHAFT SHIFT  SHIFT

FIG.4—HIGH-SPEED MODEMS,whith use phase-shift keying,
use thanging phase relationships o atlain their speed while
remaining within the consirainis of the phone system. Figure
4 demonstrates this using a 180-degree phase shift.

call this Amplitude Modulation, its really Interrupted
Continuous Wave (1ICW).

DCPSK

With this said, lets move on to Differentially Coherent
Phase Shift Keying {DCPSK). It is unlike Coherent Phase
Shift Keying in that the necessity of dentifying speaific
locations on the sine wave is discarded In favor of
encoding data using the Phase change between two
signal elements.

And because there's an almost unlimited potential
for encoding data during phase changes (See Fig. 4),
YOU can see #t would be possible to increase data
transmission speed without Increasing bancwidth.
Large-scale integrated circurtry handles the necessary
detection anct decoding of data.

How DCPSK works

Let’s take a closer ook at DCPSK for a better
understanding of this concept by first comparing it to
coherent PSK. As we have noted, coherent PSK relies
on establishing reference ponts on the sing wave's
Cycle. For instance, this type of modulation technique
may use the 0 and 180 degree points, with a 0 degree
phase shift representing the digital 0 and a 180 degree
shift representing the 1. The Circuitry in the receiver
requires phase coherence capability so it can
demodoulate the signal. DCPSK, on the other hand, does
away with the necessity of absclutely identifying the
reference points in the shift of an audio wave cycle.
Instead, data are encoded in terms of the phase
change between successive parts of the audio wave

To see this more clearly. envision the coherent PSK

Lo ST

- qn”

FIG.5—DEMONSTRATING THAT ENCODED BITS OF DATA—
two bits—using a phase shift relationship of 45 degrees is
one of many possibilities. Here dala are encoded at 45, 135,
225. and 315 degrees on the signal cycle. Each is silll sepa-
raled by 90 degrees.

waveform with data points at Q and 180, or the type of
waveform you might see if you scoped a 1200-baud
modem. Change the waveform slightly to encode data
at different spots on the wave The difference in phase
between these insertion points 1s what defines the
chigital 1s and 0s needed for data communication. For
instance, with DCPSK, you may have data inserted at 0
degrees, 90 degrees, 180 degrees and 970 degrees, or
a two-fold increase in communication speed since two
full digital bits are represented on the wave This is
cailed a dibit, with 0 and 180 representing one set of 1s
and 0s and 90 and 270 representing the second set.
We only used these points for easy reference because
there is no hard and fast rule defining where the
information is to be inserted. It can e anywhere on
the waveform, (See Fig. 5)

On the recemng side, the DCPSK chiscards the
necessity for fixed reference points, relying, instead, on
the relationship between the changing phase between
the signal elements.

By now you should be able to see the possibilities
inherent with DCPSK By using the change in phase, you
can take advantage of as many as four eight or 16
phases on the signal and ths, in tum, allows you to
group two, three and four bit groups of data. It gives
you a fourfold increase in the amount of data
transmitted within the constraints imposed by the
phone system. You are taking full advantage of the
bandwidth available and all the while the phone
system still thirks you are using 8 1200-bauc modem
because you are still relying on the same banawidth
we noted in our earlier exampie (600 and 3000 Hz or
the sum and difference of the 1800 carrier and 1200 Hz
modulating signal.)

Since this type of communication relies on timing
shifts, it requires synchronous operation. It is also uses
multitevel data coding in the modem. Research has
found a relationship between the amount of data you
send per signaling penod, aiso called the bandwadth
COmMpPression ratlo. It s [0g 2 M, where M 1s the number
of levels (signal elements per cycle). This type of
coding can be applied to any form of modulation.

The one chriaatoack with DCPSK is that as you inCrease
the amount of digital data wathin a waveform, you need
a higher signal-to-noise ratio in the receiver. This is
usually handied by either increasing the power of the
ransmitter or lowering noise levels.

Introducing Quadrature AM

It is possible to combine Amplitude Modulation
with DCPEK. Also known as Quadrature Amplitude
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FIG.6—TO SIMPLIFY MATTERS, the relatlonship of data in a
2400-bil modem |s shown as |t would appear on an 0s-
cllioscope. Note the relationship of the fourinsertions of data.

Modulation, it can use 8 two-level AM, four-phase
schemne to encode three data bits and achieve high-
speed communications. It 15 aiso possible to use a
two-level AM, eight-phase scheme to encode four bits
of data per cycle You ¢an see where the name
Quadrature came from since it relies on the four-phase
relationship.

At 1200-baud, the standard 2312A modem takes
actvantage of coherent PSK for its high-speed, 1200~
baud mode and uses FSK for 300-baud. (Bell standard
124, which defines the characteristics for 1200-baud
asynchronous communication. All 212A modems share
the same standards so they can talk with one ancther
This standard supercedes the older Bell 202 standard )

DATA

DATA

OATA DATA
Y

FiG.7—BY COMPRESSING THE DATA. another bit can be in-
serted, effectively doubling the modem's speed to 4800-baud.
By compressing the daia. another bit can be inserted, effec-
tively doubling the modem's speed to 4800-baud. The rela-
tionghip, as N would appear on an oscilloscope. Is shown
above,

10 ComputerDigest — APRIL 1985

This type of modem is capable of recognizing both
FSK and PSK.

Dibits and Tribits

The jump from 1200 to 2400 is achieved by using a
dibit—two bits of data. The dibit—00, M, 11, 10, for
instance—is used to encode one of four speafic
phase shifts. For instance, 8 2400-baud modem will
function using fourlevel DCPSK modulation with a
phase change of 45 degrees between bits. Pictorially, it
can be seen in Fig. 6. Since there are now four bits of
information, rather than two, the amount of information
is effectively doubled, though the phone system thinks
the modem is communicating at 1200-baud.

Inserting another data bit and inCreasing the number
to three—a tribit—means you can effectively double
the speed of the communications once again. This
makes it 4800-baud. This type of modem relies on
eight-level or ciagonal DCPSK and requires three bits of
informaton to define the eight specific phase shifts.
The tribit pattemn can be seen in Fig. 7. Again, you are
adding one extra piece of information at each phase
shift poimt—compressing data—allows a manifold
increase in speed This type of scheme operates using
eight data pattems which look much hke triangles when
superimposed on one another Although it would seem

DATA

R A

DATA

FiG.8—THE RELATIONSHIP DF THE FOUR bits of dala inser-
ted at various polnts on a signal cycle in a 3600-bauvd modem
is shown. These poinis not only determine the phase rela-
tonship, but also the relative amptitude of the signal.

that you would only be increasing speed to 3600
baud, you now have eight levels of data and six bits of
information per CyCle, 8 X &6 =48.

Moving from this point, speed a3ain doubles to
9600-baud. This type of modem uses Quadrature
Amplitude Modulation and uses four consecutive data
bits 1o define both the amplitude of the signat and
phase changes. It also determines the absolute phase
of the signal eiement. You can see the relationship of all
the elements in this realm in Fig. 8. <MD
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Eleclronics Soflware Shore

Peachpak4 —A complete accounting package for small business

I

Desigred lor the small business with jimved micro-
compuier capacity. Peachpak 4 conusis Of three
Interactve business aOOICAION PACkages General
Ledgee, Accounts Recervabie, and Accourts Pay-
able I g sesgned for a dual floppy disk dove sys-
tem.

General Ledger 15 the center of the Peachpak 4
Systemn Usad with the other Peachpak 4 modules,
General Ledger grves you The ability to mantan a
complele financial pacture of your business

The flexible chart ol accounts setup BROWS you o
INCOIPOfate your Curmenl ACCOUNting books; the au-
tomaltikc POSting of transactions from other Peachpak
4 moduies mMinmiZes amors and saves fime

Ganeral Ledger offers the following fealuras:

® Aliows frve-digrl account number

® Offers you automatic fepeating joumal snines
® Allows up to 99 departmenis

® [gentiies transactions Posted 1o General Lodget
by exghl user-defined source Cooes

® Allows year1o-cate total up 1o $21,000.000.00

Gensral Ledger prowides these reports: Balance
Sheet. Income Staterment. Thal Balance, Examing
Account Status Report. Transachon Registes Chart
of Accounts List, and vanous other reports

Accounts Receivebie helps you prepare bills for
and obtain bmely collections from your customers. It
Pfints imvosces, statements, and agewng reports mnd
maintaing cusiomer SCCOUN] INfOrmation. sales
taxes, &nd the accounbng datarl for posting to Gen-
eral Ladges

By ciosely moniorng your custormers Dill-paying
activty. you can achwre betier cash flow control
The system siminates duplicahon of eforts since
slarements &f iMmeosces are generaied &l the rior-
mabon 5 entere¢. Thie susomatic posting of sum-
mary ransactions eliminales Mpastng emos

Accounts Reconabla

& Prnts slatements and invoices
s Provades detail or summary Ageing Report

|
& Allows You 1o enler sales tranactions without hav-

g 10 print an mvoice

® Provdes iw balance-forward customers. open-
ftem cusiomers, oF & SOMINAON

® Prirty yales o dunning Messages on slalemenls
o Handes ten ditterent types of transacons
® Allows year-to-date tolal up to $21,000,000.00 |

Acvousnds
Accoumts Paydse

Aocounts Recervabie provides these reports Aged |
Recewvables Report. Customer Statemaent, In-
vosces, Trensachond Report. Examine Cusigmer
Actrity Report. Customar Accounting Listing, Gen:
eral Leager Transaction Registar. and several con-
1ol meports.

Accounts Payable can be used as an independent
apphcation O i conjunction with General Ledger.
Boswies mantaming & compiete file for each vendor,
B il help Geterrne which nvosces should be pad,
subject to your criteris.

By allownng yag 10 seieci automabc payment of in-
wolces based on your selecton of discount and due
dates, Accounts Payable heigs you manage your
cash fow betler

Accounts Payabie

* Prints checks with & detailed check stub isiing ail
IMWOICes pand by that chack

s Automabcaly calculates discount allowed

* Shows amounts U sach vandor classified into
six fme panoda On ageing repart

& Aliow you to enler monthly items for automatic
posting of BCumng inveces

® Allows entry of prepasd imvorces to properly madn-
18in Aaccurate vendor Nkormation

® Allows opbonal aulomatc poshing to Peachpak 4
Genaral Ledger i summany

® Ditabutes each wwoice to & maximum of eght
General LedQer mpense sctounts

® Has an aplion 10 pronitd Otenion of INvoices
o Aliows year-fo-date 1otal up 0 $21.000.000.00

Accounts Payabie provces thesa repots: Cash Re-
Quiements Reporl. Aged Payables Reporl, Open
inveice Report. Examine vendor Status Report,
vendaor File List. Check Register. Transacton Regis-
ter. General Ledget Transacton Register, and varn-
OUS COMMrol reports

Available for; (MS-DOS 16-bd hardware) Columbia
MPC. COMPAO™ Portable Compuier. Corona
PC™, Eagla*PC. IBM*PC, Taxas Instruments Pro-
tessional Computes™_ Zareth Z-100: (Apple B-bd
harcware) Appia®l| 4, Appiet|ie

Mamory: MS-DOS (vermon 1.0 Or later]) with 64K
RAM. In akWbon, specs! versons are avaulable for
the Appie Il computer with 16K FLAM card and Micro-
saht T80 Soficard. both 40-column and BO-column
diapieys

Language’ Runs on compiled Microsolt BASIC ver-
sion. The Apple version requimes Microsolt BASIC
5.2

Disk: Requires two floppy ditk drives

By supphing inslant inkymabon on Your acoosints.

& Posts sSuMmMmAry transactions to the General = i vou e by ||St price 339500
ot ' ciarmng all elgnbie diacounts. It a1so helps you keep
® Aliows aulomatic customer billing option vendor accounts cument p ay O n |y $296-00
h__- —-— _I- — ] — e ey
Radio-Electronics Software Store
200 Park Avenue South
T Gl 2 New York, NY 10003
| (O Peachpak 4—MS-DOS
[ Peachpak 40—Apple Il with 40-column card
[] Peachpak 80—Apple |l and Apgie lie wath B0-column card v =
I Total Price of Software . e 4 Adveee -
Sales Tax (NY Slale Residents Must Include]
Shipping (32 00 par item) City State rdlg
L TOTAL ENCLOSED (Sorry, No COOs) R . 4 SORRY - NG CREDIT CARD OR COD ORDERS |
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RESONANT CIRCUIT
DESIGN

If you're designing resonant circuits,
try putting your computer to work!

LAWRENCE G. FRIEDMAN

®"Resonant Circuit Design” is a generic BASIC program
specifically intended for technicians and experimenters
who work with RF circuits or RF filters. “Resonant Circuit
Design” will calculate the F C and L {Frequency,
Capacitance, and Inductance) values for a resonant

and the maximum size solid enamel-insuiated wire that
can be used to wind the coil. This part of the program
8lso recycles, so if you don't like the answer(s) you can
specify other dimensions and the computer will
automatically recalCulate the number of tums and the
maximum size wire,

If you want to use a specific size wire you can
recycle the parameter section and vary the dimensions
of the coil until the desired wire size is Indicated.

The program listing is for clarity and universality
rather than memaory conservation or “pretty printing.” In
some Instances | have taken the “long way 'round” to
insure the program wall run on most, if not all, modem
personal computers—including the pocket-sized
portable models.

Possible “translation” problems are indicated in fines
10 and 20. If your computer uses different commands
of symbols for CLEAR SCREEN and exponentiation,

10 REM. CLS = "CLEAR SCREEN"
20 REM. SOME COMPUTERS USE [ INSTEAD OF
/A FOR EXPONENTIATION
30 CLS
40 PRINT “RESONANT CIRCUIT DESIGN”
50 PRINT “By Lawrence G. Friedman”
60 FOR X =1 TO 500:NEXT X
70 CLS
80 PRINT TAB{10) “MENU":PRINT
90 PRINT "TO DETERMINE L, C, OR F ENTER 1”
100 PRINT “TO CALCULATE COIL PARAMETERS
ENTER 2
110 INPUT A
120 IF A=1GOTO 160
130 IF A=2 GOTO 320
140 CLS;PRINT "RE-ENTER":PRINT:GOTOS0
150 IF A =2 GOTO 320
160 CLS:CLEAR
170 INPUT “ALSO CALCULATE COIL PARAMETERS
(Y/N?)".AS
180 CLS
190 PRINT “ENTER A'Q" FOR UNKNOWN VALUE"™
200 PRINT
210 INPUT “ENTER F IN MHZ>>"F
220 INPUT "ENTER L IN UH> ;L
230 INPUT “ENTER C IN PF>"C
240 IF F=0 THEN PRINT 1000/(6.238 »
SQR{L*C)):"MHZ"
250 IF L=0 THEN Z = 25330/({F\2)=C)
260 IF L<>0 THEN Z=L
270 IF L=0 THEN PRINT 25330/({F/\2)=C);"UH"
280 IF C =0 THEN PRINT 25330/((FA2)+L);"PF"
290 IF AS="N" THEN 200

PROGRAM

300 IF A% ="n" GOTO 200

310 GOTO 390

320 CLS:CLEAR

330 PRINT “COIL PARAMETERS"

340 FOR X =1 TO 1000:NEXT X

350 PRINT:PRINT

360 IF Z< >0 GOTO 390

370 INPUT “ENTER L IN UH= *L

380 LET Z=L

390 INPUT "ENTER CQIL DIAM. [N INCHES":D

400 LET D=D/2

410 INPUT “ENTER COIL LENGTH IN INCHES>".G

420 T = SQR{{Z*((9+D) + (10+G))) D)

430 PRINT T-"TURNS"

440 W=TG

450 C$="1S THE LARGEST WIRE SIZE."

460 IF W< 18.9 THEN PRINT “#16°;.C$:GOTO 540

470 IF w< 23.6 THEN PRINT “#18°;,C$:GOTO 540

480 IF W< 29.4 THEN PRINT ~#207,C$.GOTO 540

490 IF W< 37 THEN PRINT “#22".C$:GOTO540

500 IF W< 46.3 THEN PRINT “#24":C$:GOTO 540

510 IF W< 50 THEN PRINT "#267;C$:GOTO 540

520 IF W< 72.7 THEN PRINT “#28".C$.GOTO 570

530 IF W< 80.5 THEN PRINT “#30":C$: GOTO 540

540 PRINT:INPUT 'REPEAT PARAMETER DESIGN
(YIN?)"RS

550 IF R$ ="Y" GOTO 390

560 IF R$ ="y~ GOTO 390

570 INPUT “REPEAT L.C,F CALCULATION
(YIN?)".P$

580 IF PS ="Y" GOTO 160

590 IF P$="y" GOTO 160

600 END

circuit and then 96 on to calcutate the design of an air
wound coil using the calculated or a preselected
inductance value.

The program automatically recycles: If the catculated
inductor and Capacitor values aren't to your liking, you
can substitute different known values over and over
until you get practical answers,

Finalty, you select the coils dimensions and the
program will calculate the required number of tums
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make the required changes 1o the program.

To keep the program reasonably short error-trapping
Is used only for line 110 where there is the possibility of
an incorrect keyboard entry Other than the keyboard
entries ahead of line 140, if you deliberately try to trick
the computer with false entries or data the computer
will respond with & faise answer But give the program
the data it asks for and it will crank out correct values
as fast as you can hendie them. <D
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INEXPENSIVE

BM'S

Third-party hardware can mean big savings and added performance for your I1BM PC.

HERB FRIEDMAN

mWhile calling the IBM PC a home-and-family computer
stretches the limits of the imagination (because of its
price, for one thing), it is true that for business use—
even for a kitchen-table operation—the 1BM PC is the
way to go. Why? Because most high-performance
software is written first for the [BM PC. This makes the
PC a very attractive machine in the eyes of many And if
YOu require some highly-specialized software, chances
are that you'll find it ready and waiting if you have a PC
to run it.

Unfortunately, an IBM PC is expensive, and gets more
50 as you add accessories. In fact, you cannot even use
an [Bsm AC untit you have spent several hundred, or
even a thousand dollars for peripherals and
accessories. Essentially, the AC works on the same
principle as the Barbie Doll: the basic doll is relatively
inexpensive or affordable; it's Barbie’s clothes and
accessories, not to forget the boyfriend Ken doll and
his accessories, that eat up the budget. (Barbie and Ken
dress better than | dol)

But there are ways you can save anywhere from $300
to over $1000:
® Plan carefully so you don't duplicate features.
® Be patient and shop around,
® Have a moderate (at leastl) understanding of what
you need and what you can substitute for
® Assemble your own iBM PC system, substituting
third-party components—hardware not manufactured
by IBM—wherever it won't affect, or will actually
improve overall performance

Besides saving money, you'll end up with 8 AC having
many more features than I1Bm offers and a model that’s
customized for your particular needs. The minimum
1BM PC configuration that can be purchased (at the
time this article was prepared) has 64K RAM and one
double-sided disk drive. It retails for $1815. But for real
computing power you'll need a second disk drive
(5495, [BMS prce). And if you intend to run a printer
you'll need at keast one printer adapter, which costs
$75 (parallel} or $100 (senal). Something missing? Right!
Theres no video output or monitor An IBM color!
graphics adapter, which has a composite output
suitable for color or monochrome, will cost $245, and

the least expensive “recommended for
IBM”monochrome monitor will ¢cost about $150. So for
a computer with two drives, 8 video moniter and a
printer output you would have spent at feast $2710,
only to discover that few programs run in 64K RAM:
you'll often need at least 128K, preferably 956K, IBM
charges $100 for each 64K of RAM, s0 your total bill wall
be $3010, and you won't even have a serial output for a
modem, oF a printer. Now if you have read the
acvertisements in the big city newspapers and the mail
order catalogs, you have probably discovered you can
purchase a “standard”™ AC system for well under IBMS
price, often saving in the area of $300 to $700
depending on the specific hardware you select—or
what the dealer insists you must purchase.

Is this a discount on the IBM computer? Usually not.
in many instances the dealer is using an |BMm “bare
systemn,” which comes with only 64K of RAM, a
keyboard and nothing else. He fieshes the system out
using third-party hardware and peripherais. Third-party
hardware is the stuff that isn't sold by IBM. For
example, IBM charges 3425 for a single disk drive with
the IBM 10390 etched on the front panel. You can
purchase a Tandon 100-2 or CDC-2409 disk drive
without the [BM logo for about $200, a savings of
approximately $225 per gnive. Let's look at another
example. IBm gets 5100 per 64K RAM. The Great Salt
Lake Computer Company (1780 West 2300 South, Salt
Lake City, UT 84119) sells the 64K kits for about $50, or
$150 for three kits, 8 savings of $150 when eqandng
the system from 64K to 256K. As you can see, this isn't
one of those articles on how to save pennies: we're
talking about 2 jot of money, often the difference
between whether you, your business, of your school
can afford an IBM PC; and we haven't even started
discussing extra features yet.

The basics

First things first, you must get a bare system, officially
called “System Unit 64K “ whose part number 5150104
is often shortened to simply *_104." This isn't the
easiest of things to [ocate. At the time this article was
prepared it was no longer on the price list of some IBM
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product centers, and nerther the local Computeriand
nor Sears Business Systems would sell one to an
individual. {They don't want to sell you one because
they don't want you building up a complete computer
systemn for [ess money than they will charge you.)
However, business is business, and advertisernents
offering a “bare PC"are appearing with increasing
frequency) Even some IBM product centers suggest
they will be seliing them in earty 1985 when the
anticipated demand for the 1BM PC slackens.

If you are offered a bare PC at any price—list or
discounted—take extreme care to be certain you are
getting a PC2—the latest version—which is socketed
for 256K RAM in 64K modules, each module consisting
of nine (yes, 9) ICs (only 64K is provided in the bare
unit). The earlier PC, often called the PC1, was socketed
for only 64K RAM in 16K modules. Do not accept a PC1.
You want a PC2.

Okay, you now have a computer, but there’s no
display. First thing you'll need is a monochrome
monitor, Amber screens are all the rage, but many users
find them difficult to use hour after hour We suggest
the monochrome green-screen Zenith ZVM-121, which
sells in the discount price range of $90-$115. It has
excellent bandwidth, delivers sharp characters from
comer to comer, and is the monitor we use when
photographing real-time computer video displays. It is
in no way the equal of the IBM monochrome display,
but it doesn’t sefl for the IBM's price of $620 (the cost
of the IBM monitor plus the required monochrome
adapter).

You'll need something that generates an output from
the computer for the video display. For that we suggest
the $245 1BM Color/Graphics Monitor adaptor, which
provides either a 40 or 80 character “composite” (color
output also suitable for monochrome), and an RGB
color output Just connect your monochrome monitor
to the composite output’s phono-type jack. While there
are third-party color/graphic momitor boards, they
aren't all that much better and they cost abbout the
same as the 18M. And why not go with IBM when the
price is about the same? There are other boards that

v e
FIG,1—THIS IS THE MINIMUM PC system you can get. The
finger points to the three rows of emply sockels that the user
can populate wilh low-cost IC's 1o upgrade the supplied 64K
of AAM to 256K,

—
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delver a better graphic display, but they are much
more expensive and justified only if you have a need
for graphics.

Disk drives

Next, you'll need disk drives and a disk controller.
Many sources sell the Tandon 100-2 andfor CDC-9409
drives for about $200. Find the least expensive source,
but if possible—even if it costs a few dollars more-——
buy them from an outfit that provides instaliation
instructions on how to set the drives’ intemal jJumpers,
and which terminating resistor bilock to remove. if you
try to go-it-alone you can spend weeks trying to
determine whats wrong, and the IBM service center
isn't 9oing to help you wath third-party harcware. For
this article we obtained the drives from Conroy-Lapoint
{12060 Garden Place, Portland, OR 97293), who
provides notably good instructions for their disk drives
and user-intalled RAM upgrades.

The disk controller

Disk drives need a disk controller to tell them what
to do. IBM's own disk controller (called a "disk
adapter™) now costs only $100—a fantastic value
However, the disk controller takes up one of the five
available slots, while the color/graphiCs monitor
adapter takes up ancther slot: leaving three slots for
everything else. If you add a printer and a serial output
adapter there's just one slot left for future expansion
inside the main cabinet. But the disk controller is a
plug-in board, and like other plug-ins such as the
parallel and serial adapters, calendar/clocks, and RAM
upgrades, they are availatle from third-party sources.

In fact, greater computer flexitility is attained—
though it costs a few dollars more—y Using mulb-
function boards {adaprers) from third-party sources.
for example, a Maynard disk controller, which can be
purchased for as little as $169, is also available with a
serial or 8 parallel printer adapter Or—and this is
preferable—you can use Maynard's Sandstar disk
interface {(approximately $200), which can accept any
combination of up to three additional moduies: serial
or parallel interfaces, a battery-powered clock/
calendar, or a game port. The Sandstar interface
equipped with a serial and parallel interface is the one
we used and recommend. At the minimum, it saves at

ik

FIG.2—THE PENCIL POINTS Lo one of Lhree empty module
locations on a Sandstar disk coniroller board. Any ol Lhe
avaliable modules will fit any location.
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FIG.3—THE CLOCK/CALENDAR MODULE (top) Is non-vol-
alile because it Is powered by its own on-board rechargeable
battery, Like the parallel printer module (bottom), it plugs
direclly inlo the disk controller board.

least bwo, possiDly three slots. The extra position on
our Sandstar controlier was used for a battery-powered
clock/calendar. We actually had four functions in a
single siot. (Because of recent IBM price cuts for their
disk controller, we anticipate third-party controllers will
be discounted for additional savings.)

Still more computer power

Before you rur out to purchase your harchware, stop
and reflect on what kind of system you'll want to end
up with. Will you want a RAMdIsk—memory that can
function as a disk drive? For that you'll need extra
memory and the software. If all you need is extra RAM
yOu €an get just 8 memory expansion adapter from
1BM, assuming you have an available slot.

On the other hand, a board called the Captain, from
Tecmar, Inc. (6225 Cochran Rd., Cleveland, OH 44139)
provides the extra memory as well as serial and parallel
ports, and a battery clock/calendar But be careful not
to duplicate existing functions. If you Started out with a
Sandstar disk controller you might aireacy have the
needed ports: You might only need extra memory,
which is available as a separate memory-only board. To
avoid the extra costs of duplicate functions, determine
the kind of computer system you hope to end up with

FIG.4—THIS IS HOW the disk controller board looks with the
calendar/clock and paraliel printer adapter installed. The pen-
cil points to the remaining module localion, which ¢an be
used for a serlal VO, another parallel port, or a game port.

oefore you make any purchases. If you think you'll want
or need the extra memory, use the Tecmar board with
its serial and paraliel ports, and the basic (no ports)
Maynard disk controller, or the IBM controller—which Ts
a best buy at $100. There are several other sowrces for
memory/port/calendar boards, among them Quadram
and AST. More or less, they offer the same features:
exdra memory, serial and parallel ports, a8 game
(paddie) port, and a batery-powered clock/calendar
An extra “plus” for the non-IBM multi-function boards is
that they are usually supplied with a “free” software
package that often includes high performance utilities.
But there is software, and then there is good software.

For example, some of the “free” software which
partitions part of RAM into a disk emuiator (RAMdIsK)
simply assigns a drive letter to the partilioned memory:
On the other hand, The Tecmar software lets the user
substitute the RAMdisk for an existing drive, and then
autornatically moves the assignment of the existing
drives up one notch: if the user assigns the RAMdisk as
the B: drive, the software automatically makes the
original B: drive into dnive C:.

This doesn’t sound like much, but if your software is
always locking for a data file on drive B: it will default
correctly if you copy the necessary files from what is
now drive C: 1o Ramdisk B:. If the RAMGIsk is any old
assignment, software that defaults 10 B: will never work
correctly out of the Ramdisk {You can pull off the same
trick using PC DOS 2.0 and 2.1, but it’s easier if done
automatically by the RAMdisk 50ftware.)

Software for multi-function memory Loards also
often permits the RAM to serve as a printer spooler.
Again, there is software, and then there is g00d
software, Some spooler software doesn't permit disk
access for the foreground program while the spooier is
in the background. Other software programs the extra
RAM on the mutti-function card to function as an
independent spooler, allowing disk access by the
foreground program. Make certain you understand
exaCtly what you are getting in the way of spooler
software. As 4 general rule of thumb, the multi-function
boards are primarily super-high resolution graphics
adapters, or memory oards with [/O ports, calendars
and game ports. If you don't anticipate needing more
than the basic 256KB of RAM its questionable whether
a muiti-function board will be worth the money You
might be better off with a multi-/O board—an adapter
with any combination of up to four serial or parallel
ports. Just eliminating the memory capacity (empty
sockets) from a multi-function board can save $50 or
more.

Putting it all together

We have wandered around a little to give you an
idea of the kinds of savings to be made, and the
various kings of harcware available from third-party
sources. it's now time to assemble our PC.

First things first. Take the cover off the bare PC by
remaoving the six screws on the rear apron and sliding
the caver forwarcl. Then remove the covers for the disk
drive compartments: simply pop the two speed nuts
off the plastic posts on the rear of the covers. The RAM
and other ICs used on the plug-in boards are extremely
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sensitive to static voltage surges; any static elctricity in
your body must be discharged to ground before you
handle any Components. Before you do anything else
make certain you have a grounding bracelet connected
from your wrist to a true electrical ground. If you don't
have a grouncing bracelet, make one by splicing & 1-
megohm resistor in series with a length of wire, solder
asmall clip to one end of the wire and and connect
the opposite end to the electrical ground. Attach the
clip to your metal watchband, or the metal buckle if
your watch has a leather or plastic band. If you don't
wear a watch, make some provision to ground yourself
because the RAM and the accessory boards usually
lose theyr warmanty if they are "blown” by static
electricity, Handle nothing if you aren't grounded.

The next step in assembling your “cheaper and
better” PC 15 to install the extra RAM into the empty
sockets, making certain the notch on the end of the IC
faces the rear of the chassis. Once again, we suggest
you make 256KB of RAam the minimum configuration, 5O
fill the three rows of empty sockets.

Next, install the graphics/monitor adapter in any slot
except the one closest to the power supply and check
out the computer before you install any other boards
or accessones. (At each step of the way you must be
certain the computer works before you 50 on to the
next step ). The monitor ackapter installs the same as alt
the other boards: Select 8 slot, install the small plastic
quide that’s supplied with the adapter by simply
pressing it into the matching holes on the front of the
chassis, and seat the board in its slot. (Note, you must
remove the matching slot cover on the rear apron
before you seat the aciapter in its socket.)

There are two intemal DIP switches that must be set
to correspond to the amount of memory and the
nurmber of disk drives. Remember, at this stage you
have no drives. The instructions supplied with IBM3
colorimonitor board show how to set the switches

Plug in the monitor and fire up the computer If it

FIG.5—CUR MINIMAL DO-IT-OURSELVES configuration be-
tore turther upgrading. The disk drives have been inslalled,
along with Ihe disk controller and graphics monitor adapter
boards. Both parallel and serial modules are installed on the
disk controller card, which now provides four funclions in a
single siot. What appears 1o be a rat’s nest of ribbon wire from
the parallel and serial modules is Just fins; don't try tor neat-
ness—Just position the wire wherever It will fit.
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works, install the disk drives and their controlier board.
The disk controller board must be installed in the slot
nearest the power supply

The standard controllers are supplied with the
recessary connecting cables and notably excellent
installation instructions, so there's no Necessity to go
intO details here Take note, however, that the cable is
twisted at one of the two drive Connectors: this is
normal. It accommodates a clever system IBM used to
avoid errors when programming each drive’s disk
selection jumpers.

Unike the programming of the drive-select jumpers
for other computers, IBM programs both drives exactly
the same wath a “shorting bar” across drive select #2.
Do not use any other shorting bars on the drive-select
socket. Only drive A; uses a terminating "resistor block”
that resembles an IC. Pull the biock from the B: drive.
Some disk suppliers such as CONROY-LAPQINT provide
complete instructions on how to set up the drives.

Install the drves In their compartments. Secure any
modules you plan to use with the controller on the disk
adapter beard along with all connecting cables, then
install the controlter in the last siot, the one
immediately adjacent to the power supply Connect
the power plugs (part of the bare PC) to the drives,
and then the ribbon cable from the controlier. The
cable goes to drive B: first; the end of the cabie goes
to drive A It might appear reversed but that’s the way
10 doit.

FIG.6—MORE SLOT CONSERVATION. The parallel and serlal
connectors are Installed on a single mounting adapter to
avoid “killing” a slot position just tor a connector.

Set the DIP switches on the motherboard for two
disk drives. Next, using 1BMs DOS 2.0 or 2.1 (which you
must purchase), check that everything works correctly
There will be a long delay after you tum the power
switch on as the computer checks it's RAM. After what
seems like an etemity (actuaily 8 few seconds), disk
drive A: will start and load the DOS (Disk Operating
System).

If everything checks out, install your multi-function
boards one at a time, testing every function before
installing the next board. If you have done your
planning carefully you will probably have every feature
you want or need and still have at least one siot open
for future expansion. <O
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LOWEST PRICES
OFF-THE-SHELF

B&K TR
OSCILLOSCOPES

800-645-9518

CALL TOLL FREE
FOR FAST DELIVERY

In New York State 800-832-14486

B&K Model 1580

100 MHz DUAL TRACE, DUAL o5

TIME BASE OSCILLOSCOPE 4249
{AeQ %1 59500

FEATURES « 1 mWdw
sensitivity « 23 calibrated
sweeps » Aectangular
CRT wath Intenal grali
cule and scale Mumin-
ation » Signal Detay Line
» Video Syne Separalors
» 20 MHZ Limitar « X-Y
Operation « Z axis inpul
» 16 k¥ Accelerabng Vol
tage « X10 Sweep Mag-
nification » Delayed Sweep/Dual Time Base » Single Sweep »
¥ Mode - disptay two signals unrelated in frequency » Sum and
Ditterence Capability = Channel 1 Oulput s Includes Probes

B&K Model 1570

BO MHz QUAD INPUT DUAL s 00
TIME BASE OSCILLOSCOPE 1 095
s {Reg $139500)

FEATURES » 1 mv/div
sensitivity to full band-
wiclth « 500 uV/div casc-
ade sensitivity 1040 MH2
o 22 calibrated sweeps »
Rectangular CRT with in-
lernal graticule and scaie
iHumination » 12 kVace-
elerating voltage » Mode
display four Signals un-
related i frequencys
» Altemate tmebase operation « Signat detay line » 20 MH2
bandwidth imiter » Lighted pushbutton tunction swilching
» Video sync separalors s Includes probes

B&K Modal 1560
80 MHz TRIPLE TRACE $899*°
QSCILLOSCOPE {Reg $115000)

FEATURES » 1 m/Vdiv
sersfinty « 22 canbmaled
sweeps » Reclangular
CRT with Internal grat-
cule and scale llumina-
tion « Signal delayline »
Video syne separaiors o
%Y operation « Z axs
input » 16 k¥ accelarat
ing vonage « X10 sweep
magnilication « Delayed sweep dual time base » Singte sweep
» Aul focus « ¥ mode-displays wo signals unrelated in frequency
» Sum & difference capabm « Channe!l 1 outpul » Includes
probes

B&K Model 1540

40 MHz DUAL TRACE $ o5
OSCILLOSCOPE 799
{Reg. $950.00)

FEATURES « 1 mVWaiw
sensitivity » 21 calibraled
sweeps « Rectangular
CRT with internal grati-
cule and scate Mumina-
tion « Signal delay linge
“Aideo Sync separalors «
X-Y operaion « Zaxsin-
pul » 12 kV acceleraing
voltage » X10 sweep
magnification « Delayed sweep/dual ime base « Single sweep »
Autofocus » ¥V mode-displays two signals unrelated in frequency «
Sum & difference capability s Channel 1 outpul » InClugdes probes

B&K Model 1522
20 MHz DUAL TRACE $ 95
TRIGGERED SWEEP 569
OSCILLOSCOPE {Reg $69500)

FEATURES « 1 mV/div
sensinity » 20 calibrated
sweeps « Reclanguiar
CRT with internal graticule
angd 5cale Mumwnabion
Video sync separalors
X-Y opetation o Z axis -
pul = BXV acceleraiing
vohage « X10 sweep
nagniication « Aulc
swdep » ¥ moge-displays
wo signals unrelated i
frequency » Surn & differ-
ence capabilty « Channel 1 output « Includes probes

MASTERCARD/VISA

ACCEPTED Service and Shipping
Charge Schadu

e = e e T
$501-750 $8.50
$751-1000 ... $1250

PHONE ORDERS $1001 andup.  $1500

ACCEPTED

Fordham

260 Motor Parkway, Hauppauge, New York 11788

WwWww americanradiohistory comm

€86 NHdY

w
o


www.americanradiohistory.com

RADIO-ELECTRONICS

o
1M

l

COMMUNICATIONS '~

CORNER

Communication odds-n-ends

THE MAILBAG USUALLY BRINGS A
steady stream of information, de-
vices, and procedures that by
themselves would not justify a full
column, or even half a column for
that matter. But because they are
often things that may be useful to
communications technicians,
every once In a while we put them
all together even if they're unre-
lated. This time we’ll start out with
a look at portable telephones.

A few years ago telephone man-
ufacturers were almost ¢limbing
the walls because there were only
four authorized channels for
mobile telecommunication ser-
vices. The way they told it, the
switChed telephone system—the
thing | usually call the dial-up sys-
tem—would eventually sound like
the Tower of Babel as neighbors
accessed each other’s phone.

From the rock-bound coast of
Maine to the sunny shores of Cal-
ifornia, newspapers have enter-
tained us with articles telling of
people cruising through neigh-
borhoods trying to determine
whose portable telephone they
could access to make free long-
distance calls.

I've tried to track down that il-
lusive service thief, but each re-
port that I've followed turned out
to be ninth hand. And as you
might expect, I've never located
anyone whose phone was actually
accessed by the “phantom of the
portable telephone.” (No doubt,
tomorrow’s mailbag will bring in a
stack of mail from people whose
best friends have illegally accessed
their portable telephones.) In ad-
dition, there is another problem:
People are constantly being ha-
rassed by the interminable click-
ing caused by some one else’s

portable telephone or other de-
vice in the same building.

Well, as the FCC said when peti-
tioned for more channels: “Tech-
nology will take care of the
problem.” And that’s just what
happened. The most modern por-
table telephones use digital en-
coding—a digital burst transmit-
ted when any key on the unit is
pressed. The base unit (which con-
tains the dialer} doesn’t respond
until it senses the correct code.
Therefore, no one can creep
through the neighborhood look-
ing for free access to long-distance
service, and the folks watching
“Dallas” on the TV won't be dis-
wrbed by dial-clicking (from the

DIGITAL
IDEMTIFIEA

KOAMAL
TRANSMI_SSI(E

F1G. 1

telephone relays) or calls intended
for their neighbors.

Figure 1 is a representation of
the waveforms you might expect
to see for one encoding system
used in portable telephones.
Whether it's the base unit trans-
mitting to the portable handset or
vice-versa, a digital identifier is au-
tomatically transmitted when the
device is first keyed, which actj-
vates the receivers in both the
headset and base.

The receiver responds only after
the correct code is sensed, and
only then is the system ready to
handle the normal telephone chit-
chat. At the end of the call, hang-
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ing up the phone causes the de-
coder to automatically reset the
system. If either the base or re-
mote unit does not receive the cor-
rect code it remains in the standby
or muted condition.

While | haven't seen tone-en-
coded versions of portable tele-
phones, some readers have inquir-
ed about them, so | expect they do
exist. They would work the same
as the tone-encoded walkie-talk-
ies, using either a continuous sub-
audible tone, or DTMF (Touch-
Tones). Speaking personally, digi-
ta! is probably cheaper, and cer-
tainly the wave of the future.

New modem uses old idea

Every once inawhile [ getletters
suggesling that | leave the stone
age. And a recent column on new
uses for carrier-current transmis-
sions—signals broadcast through
electric power-lines—was no ex-
ception! That discussion brought
with it the usual assortment of |et-
ters taking me to task for trying to
resurrect ideas from the 1930%.
Well, this time we’re resurrecting
old ideas to enhance modern
communications systems.

The latest modem for comput-
ers is the Line Carrier Modem
(LCM), which uses the powerline
to carry the computer signals. The
LCM contains a miniature trans-
mitter and receiver whose 1’0 con-
nects to the powerline through the
same |inecord that powers the
modem; the computer connects
to the LCM through the standard
R5-232 connector. It works the
same way as the conventional
computer and modem setup used
with the dial-up telephone sys-
tem.

The primary functional dif-
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ference between standard ar-
rangements and the LCM system is
that the signals in an LCM system
travel from computer to computer
through the powerline rather than
telephone wires. That means that
for communications between
computers, you don’t have to
make a telephone call, and neither
do you have to stretch direct wires
between two computers. Instead,
you slmply plug the LCM into the
nearest convenience outlet.

For more information on the
powerline modems, write to
GClobal Computer Supplies, 9138
Hemlock Drive, Hempstead, NY
11550. (They also have a nifty fiber-
optic modem. How’s that for the
other extreme?)

Telephone repair

Since the government's smash-
ing victory over AT&T—giving
them exactly what they wanted in
the first place—the consumer is
left with a telephone system that
provides poorer service, charges
higher rates and, more important,
is difficult to obtain repairs from.

In a brilliant move, AT&T splitits
telephone hardware between two
separate companies. That means if
a customer—Ilike some sweet little
old lady with no knowledge of
telephone electronics—calls the
wrong people, she not only
doesn’t get her telephone re-
paired, but also gets smacked with
a bill for $40 or $50 because she
called the wrong people!

In short, AT&T managed to un-
load all responsibility for their
products by making repair a gam-
ble; guess wrong and it will costs
you a good part of your weekly
salary or monthly pension. The el-
derly or infirm, the poor, and any-
one just getting by on a small fixed
income are going to need help
from someone when their tele-
phones won'l work.

Given a vacuum, someone must
fill it and it is conceivable that
they’ll turn to the people who
keep their TV's running. It's very
likely that the TV serviceman will
eventually double as a telephone
repairman because his is the only
service people can rely on.

Think it's farfetched? Then take a
look at the latest advertisements
for B&K test instruments. Their
model 7042 telephone line ana-

lyzer ($19.95) will test the incoming
line for proper voltages and ring
signals, as well as the loop. Carry
oneof those in your tool box along
with a “real telephone” (a Bell Sys-
tems model 500 or equivalent) and
you can help any customer get a
service call straightened out while
AT&T and the local operating com-
pany play their little game.

Since it’s likely that everyone
will eventually purchase tele-
phone equipment from third-par-
ty sources (what ATAT was after

from the beginning), B&K's 7042
can put you in a position to handle
your own household telephone
service.

Undoubtedly I'll be receiving
mail from B&K in the next few days
with information on their model
7045 tester, which tests just about
everything having to do with wired
and wireless phones. Because of
its nearly $400 price tag, | feel that
it deserves a little more space. So,
we'll save it for another time. R-E

AN INNOVATIVE
20 MHz
OSCILLOSCORPE
THAT EMPHASIZES
OPERABILITY

N Froke
- —

LEADER
Insiruments Corp

Tektronix
KEITHLEY

Gruracti

Polaroid
(P wcrm
O\ e,
@fmn\ FRE s

HAMELID

POWER OES'GNG

WESTON

SoH(2

DC-20 Wiz OSCILLOSCOPE

6-inch rectangular, parallax-free CRT
TV-V trigger

Variable sweep length

Double Lissajous figure

1 mV/div to 10 V/div sensitivity

100 ns/div to 0.2 s/div sweep
Ditferential input with"ADD mode

“User price, mcluding probes:

SOLTEC ™

CORPORATICN

The Professional Test Equipment Source

The instrument Mart

295 Community Drive. Greal Neck, Mew York 11021
(516) 487-7430 ouiside w.v. (800) 645-6535

Sates, Service, Rentsi/Lassing Programs E .
- . and Pre-Owned Test Equipmen! aiso Available s:'a

CIRCLE 63 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm

SE6L NddY

&


www.americanradiohistory.com

‘@  RADIO-ELECTRONICS

DRAWING

BOARD

Automatic data sequencing

IN OUR LAST DISCUSSION OF MEMO-
ries, we mapped out the design
criteria for our demonstration cir-
cuit. We've taken care of keyboard
data entry with the binary key-
board encoder that we’ve already
built. This time, we’'ll see what
must be added to that circuit to
make it do something useful. After
all, what good is the encoder with-
out having some way of storing
and/or manipulating its output
data.

Since one of the design criteria
is automatic sequencing of the ad-
dress and data, we’ll need some-
thing in the circuit that automat-
ically does one thing after another.
The problem of data sequencing
was addressed when we built the
binary keyboard encoder, which
was designed to continuously
scan a series of switches in search
of a depressed key.

Automatic sequencing scheme
Since we'll be sequencing both
address and data, we also need
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some way to let the CirCuit know
which is which. The easiest way to
keep track of what’s stored where
is to store the low and high arder
halves of the address, plus the data
separately. Given all that, let’s take
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alook at Fig. 1, a tentative solution
to the problem.

The data coming out of last
month's keyboard are fed to a se-
ries of latches, each of which is
four bits wide. Since the 5101 (the
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static RAM that we’ll be using for
storage) has eight address pins
and four data inputs, we'll need
three latches to handle the job.
You can get IC's that are 4-bit
latches, but a “neater” way is to
use a 4508. It's a 24-pin IC that is
really two 4.bit hold-and-follow
latches in one package. By using
that IC, we’ll only need two 4508
and have one latch left over for any
brainstorms we might come up
with In the future.

The easiest way to sequence
things is to use a 4017 binary coun-
ter, an IC you should be really fa-
miliar with by now. We spent some
time discussing that IC in
November and December, 1983.
Now that we have the cast of
characters for this portion of the
circuit, let’s put them together and
see how they fit into our design.

How it works

Figure 2 is a schematic of the
circuft we’ll use to sequence the
binary in information from the
keyboard encoder that we built
last month. It consists of a 4017
counter/driver and two 4508 dual
4-bit latches. (If you're wondering
about the parts numbering, I’'m
keeping things in line with last
month’s circuit to aveid con-
fusion.)

The action of the 4017 is (or
should be) self explanatory. One
thing that does deserve a bit of
attention, however, is the way the
clocking is being done. The 4017
sequences on the positive going
(ground to +V) half of the incom-
ing clock pulse.

Note that the four data lines
(0-3) of the 4017 are connected to
the strose inputs of the latches.
That is done to sequentially enable
each latch. Also notice that the
01sABLE pins of each latch is tied to
ground: That means that the out-
puts of the 4508's are permanently
enabled. However, there is no data
output unless the strobe input is
high.

The 4508 can provide a three-
state output, but there is no need
for it because there’s no common
output-bus_Each latch will be used
to control different parts of the
memory and will, therefore, be
connected to different pins. (But
keep the three-state option in
mind because many applications
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require that feature, which is not
found on all latches.)

when power is turned on, all
four latches are cleared by the R-C
pulse generated by R3 and C2.
Also at turn-on, pin 3 (output “0")
of the 4017 goes high and enables
the inputs of the first latch. The
circuit then sits there and waits pa-
tiently for you to press a key an the
keyboard. In other words, any
data presented to the input of |CS-
awill now be transferred to its out-
put.

When a key is pressed, encoded
data enters 1CS-a and is passed on
to its outputs {which is connected
to 4 address inputs on the 5101
CMOS static RAM). At the same
time, the strobe line goes from
high to low and remains in that
state so long as the switch is held
down.

After the key is released, the
strobe line returns to the high
state and the 4017 advances by one
count. That disables the first latch
(1C5-a) and enables IC5-b, the next
latch in the chain. The same action
is repeated for each successive
latch.

When putting the circuit to-
gether {and you should), note that
the 4017 counts on the release of
the switch rather than on the
pressing of the switch. You could
make things happen when the key
is first pressed if you want, but it
would take a bit more hardware
and, quite honestly, | can’t think of
one reason for doing things that
way.

when data comes off the key-
board, they are sequentially
stored In each latch automatically.
Now, automation is a wonderful
thing, but there are times when
you want a little more control. In
our case, automation means that
there’s no way to go back. Put an-
other way, if you hit the wrong key,
there's no way to correct it. That's
the penaity you pay for not design-
ing things to work with an “enter”
key.

If you feel that you'd like to be
able to go back, or you want to
actually strobe the data into the
latch separately, all you have to do
is put a clear switch into the cir-
cuit, or clock the 4017 with a sepa-
rate switch. How to go about
doing such things is a good exer-
cise to see if you really have a clear
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understanding of all the things
we've done so far. Design it your-
self and try it out. As for me, I'm all
in favor of automation.

When you add extra features to
the circuit, keep in mind all the
design rules we've discussed.
Write everything down, from the
criteria to the actual hardware
you're putting in the circuit. As |
said before, bad habits are hard to
break., and any circuits designed
with bad habits have a way of going
up in smoke!

You'll notice that we have an ex-
tra latch left over. Since all we're
handling is four data-bits and eight
address-bits, the last laich seems
to be an unavoidable waste of
hardware. Why not put in some
brain burning time until next time;
seeif you can think of some use for
it? I've already got something slick
in mind—how about you?

Feedback

Before we end this month’s dis-
cussion, there's a piece of impor-
tant business that requires imme-
diate attention. | thought that I'd
taken care of it some time ago, but
it seems that it needs a little bit of
clearing up and now's as good a
time as any.

I've received several letters
lately that contain more or less the
same comment. Several of you
have said, “1like what you’re doing
but” {followed by): "l know a way
to do it better;” “l know a way to
do it easier;” “l can do it with
fewer parts;” “My way uses a lot
less power,” and other such state-
ments,

| guess there's some confusion
about what you're supposed to get
from this column. There are many
schematics of workable circuits
drawn and explained here, butthe
point of them jsn’t to compile a list
of construction projects or, for that
matter, anything like the sort of
thing you‘d see in the many books
dealing with the 555 timer.

Ifyou look over some of our past
discussions, like the ones on the
4018, which began in January, 1984,
you'll realize there's much more to
it than just figuring out how to
generate sinewaves. After all, our
final circuit only had a handful of
parts and was far short of what is
needed for any really serious au-
dio measurements. Not only that,
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but we spent three months or so
putting it together!

Once and for all, let me state
what | thought was obvious: The
point of these discussions is nof to
show you how to build anything in
particular, but merely to show you
how to build anything in general.
More often than not, the reason
what works out well on paper falls
apart in practice is because the ap-
proach to the project is wrong!

Getting something from
brainstorm to breadboard must be
donein arigorous, systematic way,
or the chances of success are just
about non-existent. Listing design
criteria and flowcharting the initial
idea are as important to the final
design as deciding how long the
power cord should be. Without a
scientific, well documented ap-
proach to the probliem, you might
as well forget the whole thing and
take up stamp collecting.

Besides emphasizing the meth-
od of design, I've tried to pick
areas that interest me and, | hope,
you as well. Using neglected IC's
and coming up with the "bare
bones” of useful circuits is only a
side benefit. The main benefitis to
show how any design problem is
handled...... in a very strucCtured,
step-by-step way.

Bad habits will do you in every
time. Not keeping notes and a list-
ings of what you started out to do,
are doing, and expect to wind up
with is a guaranteed way to screw
yourself up. Breadboards have a
really nasty habit of turning into a
“rat’s nest” of wires with parts
placed on the board as you think
about adding them.

Imagine getting a working,
breadboarded version of some Cir-
cuit and then being forced to leave
it alone for a couple of weeks.
When you finally get back to it,
figuring out which wires go where,
and why certain parts were used, is
just about impossible unless you
have taken good notes.

I'm sure that many of you out
there can figure out better, sim-
pler, or less power-hungry circults
than the ones finally developed
here. In fact, I'd be surprised if you
couldn’t, and somewhat disap-
pointed if you didn’t. Remember
Grossbiatt's Fifth Law: There's al-
ways a better way! R-E
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ANTIQUE

RADIOS

Restoring antique radios

PREVIOUSLY, WE STEPPED BACKWARD IN
time a half century or so, and saw
that what was then new tech-
nology has today become an in-
triguing hobby. It's perhaps a new
adventure for the modern com-
puter genius, but it’s a return of
old memories for the more mature
radio and TV servicemen, or hob-
byist. No matter what category you
fall into, the objective remains the
same—to make that old radio look
and work like new.

Once you've discovered that old
treasure and taken it home, you'll
want to set it up in the living room
for all to see. That's when the
temptation to plug itin and see if it
works sets in. But there are a few
things that should be taken care of
first!

Preparation for restoration

The first you should do is set the
unit outside your house or shop,
so that it can be cleaned and fumi-
gated—yes, fumigated. Any item
that has been just lying around
dormant—who knows where—for
over 30 years should be cleaned
before being brought into your
home or shop.

During that preliminary clean-
ing, take care not to destroy any
valuable information. Things like
tube diagrams, schematics, and
model numbers can be lost for-
ever because of carelessness. Its a
good idea to cover anything that
you may want to keep.

The unit should be treated with
insecticide inside and under the
cabinet, but try not to spray the
speaker cone. After that, it should
be covered for a few days to pro-
tect it from the weather and left
outside to ventilate. (Have you
ever smelled one of those old

FIG. 2

FG.3

units after it has been sitting in a
damp basement for a while?)
Once done, you can brush out the
loose dirt and “anything else” you
might find. Your radio should now
be presentable enough to go into
the house. ’
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Once the set is reasonably
clean, you should be able to see
any obvious defects; for instance,
there may be cracks or scratches in
the wood. Also, make sure that
there aren’t any tube sockets with-
out tubes or tubes in the wrong
sockets.

Any wires sticking out of a hole
in the chassis should be suspect to
you. Also make sure that the big
dynamic speaker is in place,
though that's something that
should have checked out before
buying the set.

As when working with any other
electrical or electronic device,
your own safety should be of pri-
mary concern. Many 40 to 50 year-
old radios may not have their origi-
nal circuitry. Modifications in the
setcan be extremely hazardous, as
can missing knobs, or frayed
wires,

If the set is missing a knob and
you don't have a spare, at least
wrap some tape around the shaft
before plugging the set in. Frayed
power cords are also potentially
dangerous.

Until a few simple tests are
made, it's best not to touch any
conductive part of the unit once
it's plugged in. That includes chas-
sis bolts (see Fig. 1), which will
probably be sticking out from the
bottom of the cabinet.

Besides the shock hazards, the
early radio serviceman often suf-
fered painful burns from hot (tem-
peraturewise) components. Many
old radios had large wire-wound
tapped resistors sticking straight
up on the chassis, as shown in Fig.
2, which were so placed to dissi-
pate heat through the back of the
cabinet.

Those resistors were about as in-
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the-way as they could be, and
there was no way to stick your
hand into the cabinet without
being burned. The old rectifier
tubes were also favorite “get-
burned-on” components. Most
other components in radios, in-
cluding the power transformer,
shouldn’t get hot enough to cause
injury. If they are excessively hot,
the parts are ejther shorted orina
faulty circuit.

Turning it on

Before plugging in astrange old
radio, it’s usually best to turn the
power switch on. Then you can
plug the line cord into a receptacle
momentarily and not have to phys-
ically touch the set. If the panel
light comes on when the set is
plugged in, approach it cautiously,
making sure the set is positioned
so that you can look into the back
of the cabinet to see the chassis.

If there is any smokeorastrange
smell coming from the unit, un-
plug it immedlately. All those who
are experienced in electronics are
familiar with the different odors
emitted by various smoldering
components. Find out where the
smoke or smell is coming from and
don’t plug the radio back in before
you've corrected the problem. If
you do, you may burn up a compo-
nent that's difficult to replace.

Further, if when the set is turned
on you get no audio, there should
at least be a slight audible hum
coming from the speaker. If the
hum is objectionable {excessively
loud) or non existent, you have a
problem. (The individual prob-
lems will be discussed in a future
article.) No hum at all may not be
as serious as an objectionable
hum.

If the power supply seems to be
working and there is no hum,
check the speaker wires. Also
check to make sure that the speak-
er is not unplugged. Even a
damaged speaker with a torn cone
and an off-center voice coil should
emit some kind of sound. Check
all wires going to the speaker ar-
ray. That could be anywhere from
two wires on up, depending on
how many other components are
mounted to or near the speaker.

with all the tubes and panel
lamps lighted, you shouid—
provided there is also a slight

hum—hear some music {or
something) through that old elec-
tro-dynamic loudspeaker. If not,
try feeding a quick signal to the
unit through a grid capacitor or the
anlenna terminal. For the best sig-
nals, check that the band switch
isn’t tuned to one of the shortwave
frequencies.

Also, some old radios have sepa-
rate volume controls and power
switches. Make sure power is
turned on and the volume control
is turned all the way up. Despite
the massive size and tube comple-
ment, many radios won't play
without an external antenna (one
that's outside the set, not neces-
sarily outside the house). Any
short piece of wire, makes a fine
temporary antenna. You don’t
have to be authentic and go out
the window and across the roof (as
was necessary in times pasth.

In 1the 1930’s, some manufac-
turers went all out to include spe-
cial features in their radios. Multi-
bands, treble and bass controls,
and tuning eyes can be found on
many old radios. Any of those con-

trols can contribute to a no-signal
condition or excessive hum. Some
of the smaller “budget-priced”
sets produced during that era may
not include extra features.

Those budget sets, like the one
shown in Fig. 3, were designed to
make it possible for almost every-
one to own a radio during the de-
pression era (1930's). While the
chassis in those sets were ade-
quate, the cabinets that the units
were housed in didn’t seem to
hold up as well as their console
counterparts. That might be the
reason why old console-mode] ra-
dios seem easier to come by today
than the smaller types. If you do
find one of the smaller units, you’ll
need lo have a little more patience
when restoring the cabinet.

Before closing, we have an an-
nouncement to make. If you have
old radio parts and/or information
that you'd like to share, or perhaps
are in need of the same, write to
this column and let us know. We’ll
do our best to match up those that
need with those that have some-
thing to share. R-E

7
«pS0°

ove

51
G.\a\‘“ e 9.85"

for
& COST SAVINGS
through volume

¢ PROMPT SERVICE
large inventory

¢ HIGH STABILITY
specialized experience

ON
QUALITY CRYSTALS FOR

Genera! Communications ® Industry
Marine VHF » Amateur Bands
Scanners » CB Standard » CB Special
Microprocessor

TELL US YOUR NEEDS
Call or write for FREE CATALOG
JANCRYSTALS

P.C. Box 06017
Fort Myers
FL 33906-6017

{813) 936-2397

JAN

CRAYSTALS

Bz ™ ;

f

Since l
1965

P

CIRCLE 104 ON FREE INFORMATION CARD

WwWww americanradiohistorv comm

SEE YOUR DEALER TODAY

-ACCESSORIES -

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB’

‘Firestik’Il
GOLDEN SERIES

BARE-HANDS TUNABLE
1 "NO TCOLS NEEDED”
HIGH PERFORMANCE ANTENNAS

T

ALSO ANTENNAS FOR
CORDLESS TELEPHONES
MONITOR SCANNERS

[ =

Dealer & Disirbutor INQuires (nvited
SEND FOR FREE CATALOG

‘Fiprrih’ Asteany Compuiry —-I

2014 Easxl AgamiPhogrx, AZ RS

Nama
I Strewt
Cay

Siate 2p |
Serving the LB and

l‘.nunrutionl Marvel Since 1962,
5-YEAR REPLALEMENT WARRANTY

CIRCLE 100 ON FREE INFORMATION CARD

S861 HHdY

[ -]
w


www.americanradiohistory.com

L I CEE ST HUNILYS

[~

SERVICE

CLINIC

Some “new” developments

LOOK AT ONE OF THE NEWER SETS ON
the market and you'll find lots of
new circuits and devices, but
you'll also find “new"” circuits and
devices that are merely redesigned
old ones. One such device is an
optocoupler. The first ones were
pretty bulky; they used a pilot
lamp and a selenium photoelectric
cell located at opposite ends of a
tube about 3 inches long and half
an inch in diameter. When the pi-
[ot lamp was on, it generated a sig-
nal in the selenium cell.

The early optocouplers were
fairly bulky, and were not too good
when it came to frequency re-
sponse. Those devices have been
refined and miniaturized now. The
newer ones are made in an I1C
package and use a LED as the light
source and a phototransistor as
the photoelectric cell. They are
also more useful at higher fre-
quencies.

With those devices, the isola-
tion beiween input and output is
extremely good. So, they are used
in several new sets to couple the
horizontal drive signal to the out-
put stage. They are also used to
isolate the two grounds—the AC
ground of the line-connected DC
power supply, and the signal
ground of the rest of the circuitry.

Figure 1 shows the optocoupler
used In a Sylvannia chassis. In that
circuft you can see the two
grounds. The emitter of the driver
transistor is the power-supply
ground. The other ground in the
circuit is the signal ground and is
isolated from the other ground in
the circuit.

Testing an optocoupler for
proper operation is simple. just
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use a scope to look at the input
and output signals. If they are the
same, everything is fine.

Stereo TV

Now let'’s get to something that
really seems 10 be new. That is ster-
eo TV sound. But stereo sound is
not really new, and stereo TV
sound is basically just the same as
the stereo FM we have been work-
ing on for a long time. The sound
carrier, at 4.5 Mhz, carries the L+R
signal, as well as the pilot carrier
for use in demodulation. It just
that we are not used to seeing the
circuitry in a TV chassis.

One new wrinkle that has been
added is SAP, or Separate Audio
Program. That ¢an be used to
provide a channel of “alternate”
audio programming. It can be
used toprovide asecond language
sound track for a program, or for
audio programming that has
nothing at all to do with the video
programming.

As to the stereo decoding pro-

WwWww americanradiohistory comm
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cess, the TV sound carrier is
picked off at the video detector, as
usual. The 4.5 MHz carrier is then
fedto abuffer stage tobuilditup a
little, then on to the FM detector,
and, finally, to the stereo decoder
module. The process of detection
seems to be identical to that used
in FM stereo, with a pilot carrier to
help in the separation.

There doesn’t seem to be any-
thing new or radical in the de-
coder, and the serviCing of which
should be just as easy as any Fm
stereo system. That is, check for
the presence of the pilot signal,
and the two (L and R) outputs.
Most of the cirCuitry is contained
within 1C's, so troubleshooting
will mainly consist of seeing that
the inputs and the outputs to all of
the 1C’s is correct.

Be that as it may, it looks as if TV
stereo sound has finally arrived,
after years of complaining about
the quality of TV sound. The new
audio circuits should not be diffi-
cult to service, once you get used
to the slightly different frequen-
cies used. And, thank goodness,
no new equipment will be needed
for troubleshooting and servicing
stereo TV’. R-E

SERVICE
OUESTIONS

ROLLING, UNDERSIZED PICTURE

On a GE 19YA | replaced the hori-
zontal oulput transistor and the
flyback. When 1 finally got a picture,
it was undersized and rolled inter-
mitlently. The voltage coming out of
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SEE THE LATEST
HIGH TEGHNOLOGY SOLDERING
TEGHNIQUES DEVIONSTRATED
ON VIDEOGASSETTE!

Keep up to date with the newest techniques for soldering integrated
circuits and chip components with this 15-minute, informotion-paceed video-
cassette pregared by the Electronic Industries Association/Consumer
Electronics Group.

Produced under the supervision of professional electronics technicians and
engineers from leading electronics manufacturers, the tape focuses up close
on actual work bench situations. It shows you the latest tools and equipment...
and step-by-step it demonsirates proper soldering techniques, showing you
how to work more quickly, safely and efficiently while servicing even tﬁe
most sensitive electronics products.

Produced by EIA/CEG as a service to the industry, the tape is
available for only $15-one of the best investments you can
make to stay on top in your own work or to train others in
the rapidly changing electronics field.

Send in the coupon for your cassette today 1o
EIA/Consumer Electronics Group

Dept. PS, P.O. Box 19100

Washington, D.C. 20036

Make check or monax:rder ule o

Elecironic Industries Association.
Please Send Me
The EIA/CEG NAME
High Te<hnology
So?dering Tope @ $15 prepuoid. COMPANY
O VHS FORMAT QUANTITY TOTAL STREET
[ BETA FORMAT $ ary S pEaee
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TV DESCRAMBLER
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Fully Assembled & Tested

No Internal Connections
fo Receiver

Works on both American
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Baseband Output
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$395.00

Tampa Electronic
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9207 N. 14th St.

Tampa, FL 33612
(813)933.5795
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the power supply is low. How can i
isolate problems in the scan supply?
What can | look fort—D.D., Humnt-
ington, WV

Your trouble is not in the scan
supply, but in the low-voltage sup-
ply. You are getting 95 volts where
you should be getting 140 volts. |
have a strong feeling that C904A,
the input filter, is open.

SNOWY PICTURE

An RCA CTC-43A that 'm work-
ing on has snow in the piciure. The
RF-AGC control has some effect, but
not much. | checked all resistors in
the RF Amp. and AGC circuits to no
avail. —R.C., La Crosse, Wi

Of course, you realize that a
weak RF amp, 2054, would give you
snow, and of course, because it's
an expensive little bugger, you
don’t want to 80 out and buy one
just on a hunch. Hook an external
DC supply to the AGC post on the
tuner. Sweep up and down the op-
erational voltage by a volt or two. If
you cannot get rid of the snow, you
have tuner trouble. If you do get
rid of it, then go back to the AGC
circuit to find out why it is not
doing automatically what you can
do manually.

BLOWING FUSE

On a Samsung TV, I replaced the
open .8 amp fuse which blew again a
week later. Al components in the
power supply checked good. Do you
think something might be breaking
down under load?—G.S., Phila-
delphia, PA

Sure, but it’s not an easy thing to
find until it breaks down for keeps.
On the other hand, you might
have one of those borderline cases
in which the fuse is simply under-
rated. | am strictly opposed to
playing around with circuit de-
signs, but raising the fuse value by
0.2 amp to a 1 amp will give you
that extra edge without compro-
mising safety. If the new fuse
blows again, then all doubt about
breakdown will be removed. R-E

HOT FLYBACK

The 6JE6 current in this sel is nor-
mal at 210 millamps. | have a good
picture with good brightness and no
picture shrinking. Yet, the flyback
transformer runs hot to touch after
30 minutes of operation. What could
cause this?—V.G.T., Phillippines

WWWW.americanradiohistorv.comm

In every instance that | can re-
member, a hot flyback meant a de-
fective flyback, and that usually
also meant shrinking picture,
focus problems, and low high-
voltage. Heat can be a relative
thing. what you feel is “hot to
touch” may be normal heat build-
up after 30 minutes of play. My ad-
vice to you is to do nothing for
now. Just observe. If the flyback is
indeed on the way out, you'll
know it soon enough. However, if
nothing further happens, you are
mis-diagnosing.

REPAIRING VCR’s

With the proliferation of VCRS in
the home, there seems o be a real
opportunily growing. In your opin-
ion, what equipment is basic in VCR
servicing?!—J.J., Haddon Heights, Nj

The basic equipment is what
every TV repair shop should al-
ready have. A good meter is, of
course, essential, as is a wice-
band scope and color generator.
Then there is a matier of quality:
An NTSC color generator is more
useful than a keyed-rainbow gen-
erator and a triggered scope more
useful than a conventional one.
For high-output and high-grade
VCR servicing, one would need to
go into a frequency counter and
sweep/marker generator for align-
ment purposes. An analyst, or sig-
nal-injector, would make the high-
tech workbench complete.

SLOW GUNS

We are having a problem with an
old Fleetwood color set thal is defy-
ing logic. The symptom is all green
on the left edge of the raster, caused
by a slow coming on of the red and
blue guns. Piclure and color are oth-
erwise perfect. We’ve checked every
partin the RGB circuit, demodulalor
and video output.—F.D., Waterloo,
Ont.

Anything that might be wrong in
the signal circuits would be evi-
dent over the entire screen, not
just one side. Your statement
about the slow emission of the red
and blue makes me think of a poor
kine. Why not run a purity check
to see if you can clean up the
raster? Another thought: You
might have defective blanking or
filtering, showing up as green sim-
ply because that is the strongest
component. R-E
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SPECTRUM ANALYZER

conrinued from page 47

FiG. 7—THE COMPLETED ANALYZER. mounted in a 19-in¢h rack cablnet. Since most of the compo-
nents aré mounted on Lha clrcuil board. there is a 1ot of room inside the ¢abinat.

board mounted, the depth of the switch
and potentiometer will delermine the
length of the standoffs you'll require. If
you use very low-profile pans for thar sec-
tion, you'll be able to bolt the circuit
board very close to the faceplate. That will
give excellent visibility 10 the LED’s. A
red plastic filter may be glued on the back
of the window for a professionally
finished display.

Callbrating the analyzer

The following resistors should be
placed in position but not soldercd: R91,
R93. R95. R97. R99, RIO0I. RI03, RIOS
and R109. To calibrate the analyzer:
® The unit should be powered up with the
selector switch in the oscillator-output
position {aux). That will display the os-
cillator output.

# The LevEL potentiometer, R113, should
be adjusted until the LED’s make the
straightest possible horizontal line with
one LED lit per octave. The level should
be played up and down umtil the straightest
line is achieved.

# |t is normal for some of the LED's tobe
higher or lower than what is desired.

® Table 1 lists the resistors for each re-
spective octave, Using the chart, replace
the resistor for the lowest octave that has a
LED too low with a 430K calibrating re-
sistor. Be sure to remove power from the
unit anyling you repltace resistors!

® Readjust the level control for the
straightest possible line. Since all of these
parts are interactive. cach change may al-

TABLE1
Oclave Reslstor
ns RS9
62 R97
125 R9%
250 R93
500 R91
1K R101
2K R103
4K R105
BK R109

FIG. &—THE REAL-TIME AUDIO ANALYZER as
saon from the fronl. 11 Is very clean In ap-
pearance and will look right at home with your
sterec aystem.

ter the line. Repeat the process for all of
the LED'’s that are 100 low, lowest octaves
first, until all that is remaining is a straight
line and LED’s that are too high.

# The procedure is again repeated for the
high LED’s, beginning with the lower oc-
taves. The resistors removed for the high
LED’s are 10 be replaced with 520K cal-
ibrating resistors.

To re-iterate, the steps are t0: a) Find
the lowest octave that has a LED too low.
b) Find the resistor number for that oc-
tave. ¢) Replace that resistor with a 430K
calibrating resistor. d) Readjust level con-
trol for siraighiest line. ¢) Repeat until
onty straightest line with LED's too high
remain. £) Find the lowest octave thathas a
LED too high. g) Replace that resisior
with a 520K ohm calibrating resistor. h)
Readjust level control for straightest line.
i} Repeat until only a horizontal straight
line of LED’s is visible.

The audio analyzer is now calibrated.
The calibration resistors can now be sol-
dered in place and the leads clipped to
proper length.

The addition of the real-time analyzer
Lo a stereo system. PA, or recording con-
sole allows you o sec what you're hearing
{or what you're not hearing). It can be
used as 2 tool when taping (10 match tapes
with the original source, or todiscover the
playback characteristics of a tape ma-
chine). As it reveals the spectral content of
the music played it can be enjoyed as an
educational, enteraining. and colorful
display. R-E
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{ ordars (§00) 654-B657

CIRCLE 30 ON FREE INFORMATION CARO

SE6L liidY

w2
L3


www.americanradiohistory.com

1]

% Uy bty Cicut Sysheimd, INC T w

At Home Professional Quality
Fine LIne PCB’s.

Infroducsng an sasy. inexpensive, stop by
siep mathod 101 the homme production of pro-
fessional guality prinied circull boards withou!
a maxyr equipment invesimant—KeproClad,
by Kepro, makars of Quality industnal equip-
mant and supples KeproClad was designed
for ihe home user who needs prolessional
résults with.

A Simple Circull Board;

Use KeproClad unsensilized copper-

clads These boards come in 2 popular

sizes with 1 sided fol. & marking pen,

ol lor & suggestad retail price as low as

$2.50.

A Fine Line Detalled Board;

Use KeproClad phoiosensilized cop-

perclads. Avaitabla in 2 sizes with 1 or

2 pided ioll. Thess COPOerclacs Lise the

latest tachnology of negatie acting dry-

fim photoresist. This materal i rug-

gad, yet holds extremely hne detad it

comes with & prams asured emount of

developer and sells IOF as inthe a3 $3 90

{Suggested retal).
Other KeproClad products such as a phalo
rovarsal kit lor makang negative film. etch. tin
plaling solution and photeflood lamps are all
available st your iocal distributor. {For the
distributor nearest you, call or wrile:

KEPRQ CIRCUIT SYSTEMS, INC.
630 Axminiater Driva., Fenton, MO 83026-2992
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C.0.D. ORDERS - 800-431-2490
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QUALITONE INDUSTRIES INC,

In MO 314-342-1830 Toll Free 800-125-3878 ’
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New, 1985 circuit and section approach gnarantees
successful BETA and VHS VCR repair and
maintenance!

{J] COMPLETE GUIDE TO MODERN VCR
TROUBLESHOOTING AND REPAIR, by John
Lenk, pub. Feb. "85, 288 pp., 199 illus., x 9
(16035-8) $24.95

Here's yous time and moncy-saving guide to foolprool servicing and
trouble-shooting techniques for the older and the latest YCR's. Jam-
packed with proven, hands-on ips. practical troubleshooting methods
and 100"s of handy time-saving dagrams, this all new for "85 guide,
with its siyuctured, logical approach ® troubleshooting ensures time-
saving. cffective YCR repair and maimienance.

(] COMPLETE GUIDE TO LASER VIDEODISC
PLAYER TROUBLESHOOTING AND REPAIR, by
John Lenk, pub. Jan. '85, 336 pp., 224 illus., 6 X 9"
(16081-2) $28.95

This practical guide gives you extensive fix-il coverage of the two most
popular types of hote entertainment VDP's—Laser Vision and both
the oid and the new models of Capacitance Electronie Disc. Plus.
manufacturers recommendations from Hitachi, Magnavax. Sylvania.
Sanyo and Sony greatly case troubleshooting, wih helpful hints on
interpreting service literature. analyzing trouble symptoms. performing
checkout procedures, isolating the trouble 10 a circuil. and more!
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| prefer 10 charge my [] Visa [ Mastercand

Card Number s Expiration Date
Signature o i

Save! If payment. plus your stalc’s sales tax, accompanses your order, Prentice-
Hall pays all postage and handling charges. Same 15-day relum privilcge. full
refund guaranieed

To receive your FREE |5-day trial copies, mail this coupon o; PREN-
TICE-HALL, [NC., Book Distribution Center, Route 59 at Brook Hill
Drive, West Nyack. New York 10993
Dept. 1 D-CGMV-IW(3)
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SYNC SEPARATOR

coniinued from page 58

should see a DC level of about 2.5 volis
with all of the sync-pulse tips lining up at
that level,

Set the pELAY control and B1As trimmer
potentiometer R9 fully counerclockwise.
Remove the clamped video from the input
10 the scope and observe the signal at pin 2
of 1C3. Slowly adjust R9 until you see a
clean, negative-going pulse approx-
imately 200 microseconds wide.

Next set R2I fully clockwise and ob-
serve the trigger output. Here you should
see a positive-going pulse 100 microse-
conds wide. Adjust the amplitude of that
pulse with R2I to a level compatble with
the external-trigger input of your scope.
(That’s usually about 5 volis peak.)

Applicatlons

To use the unit, apply a video signal 1o
the input. Connect the CLAMPED VIDEO
output to the vertical input of the os-
cilloscope, set the sYNC switch (0 the ap-
propriate polarity, and connect the
TRIGGER OUTPUT (0 the external-trigger
input of your oscilloscope. Adjust the
scope’s trigger level control for reliable
triggering.

You should now see a clamped video
waveform on the screen. By adjusting the
delay control. you should be able to move
the display 1o any pan of the waveform
you desire. The display can be expanded
as much as you like by simply increasing
the sweep rate of the timebase.

When powered up, the circuit will lock
on to one or the other of the two fieldsina
random manner. In order 10 observe the
other field simply flip the syNc switch to
the opposite position and back again. Do
that until the desired field is locked in.
(Flipping the switch disrupts the opera-
tion of the sync separator, allowing the
circuit again 1 randomly select a field to
lock onto.)

If your oscilloscope is a dual-trace
model with an "alternate” mode. you can
display both the odd and even ficlds at the
same time. Replace R18 with a 220-ohm
resistor to reduce 1C4's minimum delay
time to zero. That will allow the vertical
putse of each consecutive field to trigger
the scope instead of every other field. If,
for example, the vertical puise of field 1
triggers channel | of the scope, it will be
displayed on channel 1. The next trigger
pulse will rigger the aliernate scope chan-
nel (2) and field 2 will be displayed on
channel 2.

A display of Ihat type allows you to see
the half-line offset between the two fields.
It also allows you to compare the VITS
waveforms that normally ride on lines 17
and 18 of both fields. (VITS stands for
Ventical /nterval Test Signal.) See if you
can find VITS's on a local TV signal. R-E
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PLANS AND KITS

PRINTED-¢ircuit boards. Quick prololypes, pro-
duction, design. reflow solder. Send print or
dascnphion for quote 1o KIT CIRCUITS, Box 235,
Clawson, M| 48017,

FREE catalog, 99-cent kils—audio, video. TV.
computer parts. ALLKIT. 434 West 4th Street, West
Isfip. MY 11795

HI-FI speaker kits. auto Speaker systems and
speaker components rom tha workds finest man-
ufacturers. FOr beginners and exparls Free lier-
ature. A & S SPEAKERS. Box 7462R. Denver. CO
80207 (303) 399-8609

{Quantity discounis.) Repars of aii convertars &
cable boxes. Send S.A.SE (54 cenis Fos1?e or
call for info. 1 (312) 637-4406 HIGGINS ELEC-
TRONICS, 5143 W. Diversy. Chicago. I 60639,
Mail order only. No. lllinais orders accepled,

CABLE-TV converters: Jerrold, Hamlin, 58-3,
Mini-Code, & mom, UHF converigrs: Detuxe 1l sine-
wave Kits $95.00, gated pulse addion 570.00. Com-

plete units 5195 00, with gated pulse 5255.00.

CLASSIFIED AD QRDER FORM
To run your own classilied &d, pul one word on sach of the [ines below ANdS Lend thie form along with your check to:
Radlo-Electronics Classified Ads, 200 Park Avenua South. N.Y., N.Y. 10003

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $20.00.

Plang/Kits { ) Business Ovpa;ortunities é } For Sale

EducalionInstruction ned  { ) Satellnte Telewision

Special Category: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No metunds or cerdits for lypesetling errors can be made unless you clerly print or tz‘pe your
copy.} Rates indicated are for standard style classified ads only. See below for additional

charges for speclal ads. Minimum: 15 words. :
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11 12 (T 14 " 15 ($37.50)
16 (540.00) 17 ($42.50) 16/($45.00) 19 (547.50) 20 ($50.00)
21 ($52.50) 22 ($55.00) 23 ($57.50) 24 (S60.00) 25 ($62.50)
26 (365.00) 27 ($67.50)  26($70.00) 29 ($72.50) 30 ($75.00)
31 ($77.50) 32($88.00) 33 (582.50) 34 ($85.00) 35 ($87.50)
B ol 2 Ll et s
Card Number = _Expiratlonm
Signature

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PEAMANENT ADDRESS AND PHOMNE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.
CLASSIFIED COMMERCIAL RATE: {for firms or indnaduals oMering commercial products or Services
$2.50 per ward prepaxd {no charge for zip codel. MINIMUM 15 WORDS. 5% discount for same ad in
155ues; 10% discount for same ad in 12 1ssues within one year; i prepaid. NON-COMMERCIAL RATE: (for
ndividuals who want tg bugoloasell a personal lam) 52 00 per word, prepaid....M0 mimmum. ONLY FIRST
WORAD AND NAME satin caps at no extra charge. Additional told face (nol avallable as all caps} 50¢
gel ward additional (20% premlum]. Entire ad i boldface. add 20% prémlum to tolal price. TINT
CREEN BEHIND ENTIRE AD: add 25% premlum 10 total price. TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AD: add 45% pramium to to1al price. EXPANDED TYPE AD: 53.75 par word
Ere'?nid. Al other fens sama as for STANDARD COMMERCIAL RATE TINT SCREEN BEHIND ENTIRE
XPANDED TYPE AD: add 25% premium lo tolal price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premlum 10 total price. DISPLAY ADS; 17 x 2Vi"—
$270.00, 27 » 214—8540.00: 3" x 2v,™—5810.00. General Information: Frequency rales and pregvrnent
discounts are available. ALL COPY SUJECT TO PUBLISHERS APPROVAL. ADYERTISEMENTS USING
P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH
PERMAMNENT ADDRESS AND PHONE NUMBER. Copy 10 be i our hands on 1he 151h of the third month
preceding the date of the 1ssue. (Le., August Issue Copy mus! be received by May 15th). When normal closing

PROJECTION TV.. Convert El)ur TV 1o project 7
foot picture... Results comparable 1o $2 06 i-
octors . Total cost less than $30.00.. Plans and §°
lans 519.95.. dltusirated information free. MAC-
ROCOMA-GH. Washingion Crossing. PA 18977,
Creditcard orders 24 hours. (215} 736-3979.

CATALOG: Hobby, radw ioadcasting. CB, lowtars
Transmitters. linears, active anl@nnas, convariars.
scramblers. deraces, morel PANAXIS, Box
130-F4, Paradisa, CA 95969,

DIGITAL Klock Kit plays 1-0h-12 melodies each
quarter hour. Displays ume, date. 8nd other 1ea-
tures. Sond $2 60 for plans Ngncn&fo
KERBER KLOCK KO., 38117 Hillcres1. Easitake,
OH 44094,

DESCRAMBLER pians. New design decodes
gated sync supg d Signals—r PiAiess
method  Circuit boards. mosi paris from Radio
Shack Dalailed theory, drawangs. schemalics. n-
structions $14.95 plus 52.00 shipping OIRIJO
CORP.. Box 212. Lowell. NC 28058,

DIGITAL osciltoscope—buld for 5200.00, Plans
$5.00. MIKE McGLINCHY, 2280 California,
Apl #12. Mountan View, CA 94040,

EPROM programmer—2716:2732/8748 + . Oper-
ales akone (keypad, disglag. 2K BAM) or wilh com-
puter download (AS23 inlerface& Baslec kit
inctudes bare Circull board, PROM and doc-
uméntation. 570.00. Free details, BG ELEC-
TROMICS, PO Box 703. Seabrook. MD 20706,

SURPLUS waler minder lor your plart. Pul this proj-
ect 1ogathar and watch LED Hashes whenever plani

soil is dry. Need 9V battery. Send $2.50 10 ETHIQ-
ELECTRONICS, 1537 N.E. 107th, Seatlle, WA
58125

FREE Survival Ca1alog—50+ supvival publica-
tions—alectronics, compulers sngﬁrg . WEAPONS.
medical. financ:alilt CONSUMERT! LICS, 2011-
RE Crescent. Alamogordo. NM BR310.

SATELLITE TELEVISION

SATELLITE-TV recelver breakthrough! Bulld
your own Syslem and savel Instruction man-
uals, schematics, clrcull boards! Send slamped
envelope: XANDL, Box 25647, Dept. 21K, Tempa.
AZ 852B2.

PCB lor Satellite Sterec Project i October article
15 ncrw only $15.00. JIM RHODES, INC., 1025 Ran-
some Lane, Kingsporl, TN 37660.

SATELLITE Televislon Inlormatlon service. 104
channel program guide., existing satellnes. satellie
launchings nexi few years. basic sysiem (heory,

recommended dish Sizes, LNAS Send $2.50 to
g:'azFel..?RIDA INFO. 2910 SE 19 Ave., Gainesvilla,
1.

Elecirome Know-how not reguired
Easy to buitd from our plans o kis
Lowes) PCes on Slteliile slactronks
San $1 for cMBOQ of 18 95 Ry
* Cormam MGFI-‘SSHM Tohamgecn * |
| 14, Box 9108
Mail 1002y 106° 41 soula, MY 59807

date falis o Salurday, Sunday of Holday, 1ssua closes on preceding working day.

. ::TELL'TE TY VIEWERS
el most C l2te weekly ish
. Send $1 rﬂnpumplt Cogy.ls 9] &

Satellite TV Week

P.0. Boxt 308E. Fortuna, Californla 95540
V003389997 (U.S.) » 800-554-2707 (CalK.)
707.795.247% (all gthers)
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SATELLITE Locator Program; IBM-PC and com-
paliblas Aim your dish accurately, disketie, manual:
$15.00. DMA SYSTEMS, Box 606, Londondamy
NH 03053

SATELLITE TV syslams Besi prices. Catalog
$1.00. STARLINK. INC.. 1122 Park Plaza, Suile 43,
Huntsville, nlisam.

SATELLITE receivers 522900, motorized dish driv-
es $99.00. 1.5.T.V.. 4970 Apache Pocaiello. D
83204, (208) 232-8013, guaranieed

MICROWAYE antennas. Multi-channal 20° dish.
%£89.95. Complete unns. Ouanm; pricing, MIKE
RETZ, 4021 Gilber1. Dalas, TX 75219, (214) 528-
0509,

SATELLITE TV complete systams. component
arts, and accessones. Send lor (ree catalog.
ATH VIEW, Depl. C, Box 849, Anadarka, O

73005,

BUSINESS OPPORTUNITIES

Us $5 .00 including disk thousand name brand Er:
rams for Apple IBM-PC detais RELIANT, PO Box
10. Sheungwan, Hong Kong,

MECHANICALLY Inclined Individuals desiring
ownership of small alecirorics manulactunng busi-
ness—without investment. Wrile: BUSINESSES.
92-R, Brighion 11th, Brookhyn, NY 11235,

BURGLAR alarms—booming business. Gel In
now. Information package $2.00, DYNAMIC SE-
CURITY, PO Box 1456-G. Grand Rapids. M| 49501,

BIG
ASSEMBLY BUSINESS

Start home spare tme. Invesiment knowledge o
BxpAIENCE UNNELES: BiG DEMANKD assem-
bhng sleciron devices. Sates handiad by profes-
sionals. Unusual businass Cpporturty.

FREE: Completa Iiusitiled [Hermlure
BAKTA, RE-(} Box 243
Yaunut Crosk. Call. 94597

EILCTRONIC

PHOJECTION TV.. Make $58% assembling proj-
eclors ..Easy Results COMparable 1o $2,500 00

rojeciors. . Your total cost Jess than $20.00..
glans. 8" lens & dealer’s information $17.50.., [us-
trated Information lree... MACROCOMA GHX,
Washingion Crossing. PA 18977, Creditcard orders
24 hours (215) 736-2880.

EDUCATION & INSTRUCTION

FCC Commerclal General Radiotelephone Li-
canse Correspondence Course. 60 Individus
lessons for $89.50. Paz‘rnem plan. Rasults guar-
antecd | Details free. AMERICAN TECHNICAL IN-
STITUTE, Box 201, Cedar Mountaln, NC 28718.

FCC ficense test primer computer program. Learn
qeneral radiotelephone licensa G & A¥ 1he tun and
easy way on the Apple II. 1BM and Commodare
PCh. Speclfgomake and model, $34.50, ACETEST
SYSTEMS, Box 266, Savage. MN 55378,

WANTED

INVENTIONS. ideas, new products wanted! Indus-
lry presentation/national exposiion. Cail free
(1-800) 528-8050. Anzona. {1 ) 352-0458. X831,

PRINTED CIRCUIT BOARDS

PRINTED circuit boards, double sided wilh plated
lhrougn holes or singla sided. No set up charge
CAUDILL INC.. 205 East Westwood Ave, Migh-
point, NC 27262, [915) 684-0229

PRINTED circul boards B % 10° max. Send us your
posilive, any size (Plaase Specity), thry component
Side artwork, alcnng with a certified check or money
order lor 515,00 & $3.00 shipping, and we will send
you g fibergiass boarg, with YOUr artwork. the same
day. Send us your hole , wa'lt dnll it tor free.
Doubla sided boards, $30.00. EJS LABORATORY,
11808 Detroit Ave , Cleveland, OH 44107, {216}
529-1611.

"t Guote'you
On any stage of

o BOARDS

AND ART SERVICES

* your product from
FACE proto bypes to
FL.ATES produciion
ENCLOSURES F DR DMIDHY.

WRITE OR Caly Cohumtsa, TH
Faor Literalure or Quotes (815) 311143

MASTERCARD AND VISA ase now accepted
for payment of your advertising. Simply
compilete the form on the first page of the
Market Center and we will blll,

l TION
i
o neld. range, privacy! We spaciahize

Infrequency enpanders, apaech processors, Fh
converters, FLL & stider tri¢ks, how-10 books.
plans. Kits. Eupart mail-in repairs & conversions
16-page catalog 52

CBC INTERNATIONAL, PO, BOX 31500RE.
PHOENIX. AZ 85046 (602} 9968700

EPROM PROGRAMMING

or call: ROMULUS

HOBBYISTS: EPROMS sold wilh your program-
ming installed Listing provided. Fast service. Write
ICROCONTAOL. Box 8869,
Rockville, MD 20855, (301) 540-8863.

Your ad could be selling merchandise for
you in this space. The price is a
remarkabie $270. To place your order, cafl
any Radio-Electronice salesman: Stan
Levitan (212) 777-6400, Marvin Green
{818) 986-2001, Raiph Berger {312)
446-1444.

DISK DRIVE SPECIAL: Remex #RFD 480 5% In, 2/3°
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Height. New In Box. 40 Track, DS-DD. Compare At Up To
$159 Ea. Our Price $59.95 or Two For $95.00. Limited Qty.

MEMORY SA‘lE

THE NEW ZRT-80
CRT TERMINAL BOARD!

A LOW COST 2-80 BASED SINGLE BOARD THAT ONLY NEEDS AM

RADIO-ELECTRONICS
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JOBRESATA LR T TN LRt 02 o Yt O | ASCHKEYBOARD. POWER SUPPLY, AND YIDEO MONITOR TOMAKE A
v YL aLL ™I 4164 4 Isthr 100 .‘ 00 ‘8 00 o COMPLETE CRY TERMINAL. USE AS A COMPUTER COMNSOLE. OR
ATAXNANY  TALDEIN FEOM 1 ¥ 1 g h| WITHA MODEM FOR LISE WITHANY OF THE PHONE -LINE COMPUTER
oubTpuron= 164 - - 150 4.20 3.40 a | SERvICES
EACH 700 PAK *2.35 4116 » ', 150 ];g 3.50 “ r!a:'unss:.“ e 2
I - ”
FIVE PAKWS " 11.00 G116 setor2a  75( 6. 13.90 E Connrﬂfi'f m.ggumul riden
28 or more-oniv¥2es. 24 - e 150 2,30 4,60 2 T BaLO Rates trom 78
E1 e
24 1 80 nd 1 &0 Hr).
GERMANIUM SIGNAL DIODES % 1= Sutiomat iermans irom 24 8 43
Thls FEea S
sst ssid | LOW FORWARD TOLTAGE- IDEAL FPOR TTL o ::::} 1o 84 linea o 56 charscters
Is allk. 3:}2:“" BAL? INCH LEADR. ALL BIoPRR wi, Fughes denaity tormats #ulve up
......... = Hiditions 2K 15
| OUNCE over 100 s3.50 F(. User B8 INS vi30 BAUD Mors
BI.QALX. LOROISX %.i- ='|  Gen. and USART combo IC.
1.3 hs. RICHORATE : . JTOI;:I%.'I'"ET'M.HM :.odgl_;'mlch
LECRIFIRG (1181 e Haciubie. 111
CONPLETE aun' H To ] BUY A POUND I””‘l o intiude the I.GSI-‘ADMJA. Ihe Heslh
IRaTall- IBCLYDES &4 30 =4 H-18, pnd the Beghive. BLANK PCB WiTH 2716
wlaa.  2owd copviaeRe | VATERTED pIQLTAL INTEARATER ClecOLITR o |+ Compoute or SPil Video CHAR. ROM, 2732 MON. ROM
AB  PowId 3DPPLT WITH | THRPE ARL MAAKED AND COESTALN  BOME 3 | * Any polirly of ¥ideo or aFne.
ALl aslZs 402 INATR. | EOUEE WUMSEEE. ¥E WAVE RIPORTR OF A O | lnverse Video Capabiity. s4995
FOI FAST INSTALLATION. r Smad Bz 8.5 @ 9 InChel.
11 xontme  rassh o asp | $99% TITLO OF PENCTIONAL FART 3B BYi o [ e : |
LA30D GUARANTIX. 1€,a. FPOT YOUR TENTER YO PROFITASLE g i ?r:cn"m;::'r"h [T SOURCE DISKETTE - ADD $10
Lo S | = Recuies Bar. ASCII ké¥board SET OF Z CRYSTALS - ADD $7.50
74,95 HUNOREDS of 1Cs 2 e A g K]
S3nd SILICON SIGNAL DIODE AP $QQ95  icomeierekr
URCE DI h
FREE FLYER | ™ ““rﬂ ‘g_" uun! ““S“ ¥ | (crim cOMPATIBLE) 9 » ZAT-80 2K VIDEO RAM)
TRANSISTOR ROWANIA |o100EN. Makiic WITH IFEEZ O WITR E
FIAET QOBALITY- BEw Tos: | TOLOR CODE. FULL Lgaws... [ g * g
it To L | 1o QUNCES over 1000 7.5 r| Digital Research Computers
z MPIE  BTNIIRED [T}
P.0O. BOX 461585R « GAALAND. TEXAS 75046 + {214) 225-2309
sansesaintner, e | HABYLON | 4811 Myrtle Ave. §
100 far ELEWUHICS Sacrameuto .CA @ Call or write lor a iree catalog on Z-80 or 6809 Single Board
T mcom i AT L e g Computers. SS-50 Boards, and other S-100 products.
a. an k! {
RrcarEn - narear wook | 8 R e ire. funda. Fersron § TEAMS: Aqd $3 00 postage. W pay batance. Oroers wnder 315 add 75¢ handing Ho

ardard musnl Intivde post RAC MC
nat BrapBid snd 4hIEBIRD I added.

C.O00. Wi scopt ¥ist snd MaaterCard Thzas Rew add 5-1/0% Taa Fofeign orders
(axcept Cansta} sd 0% P & M. Orders o $50 a0 B5¢ bor insurpnce.

-
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WE HAVE WHAT YOU NEED AT
mem THE PRICES YOU WANT!
CALL TOLL FREE
1-800-543-4330

ELECTRON ICS = {IN D:IO, 1-800-762-1315})

TENMAR®
3'2DIGIT LDC
MULTIMETER

® DC input Impadance 10M ohm
@ Diode and HFE transistos 1eals
B Ovarload proteciion @ Auto
rollrl‘lv B Bached by cur 2-Year
imited marvany @ For mors
apecifications sea MCM clalog
#9, page 118

#72-050 $
$39.80 .9 (10-up)

TENMAR *

! 20 MHZ DUAL TRACE

OSCILLOSCOPE

B Two High Guality 10:1 probas incivded
B Bached by cur 2-year limited warranty
B For tpecitications see MCM catalog
#%, page 118

#72-320 $38995

»

TENMAR
DROP PROOF
DIGITAL
MULTIMETER

B OC Input impadance 108 ohm
B Shock-mounted LCD display
B Overload prolaction @ Auto
rol-lrrly W Bached by our 2-year
imilad warrenly B For mare
specitications sea MCM :llllog

#0, page 124
#72-057 $
333 80 aach 12-up}

TEAMAR"
35 MHZ DUAL TRACE
OSCILLOSCOPE

B Two High Guality 1021 robﬂ included
B Backed by our 2-yaar | mitad warranty
B For spacifications ses MCM calslog
#9, page 118

#72-330 $56900

DIGIThL
CAPACITANCE
METER

& Measures capacitors from Q.1pF
1o 1999mFd B Accuradcy D.5%
typical @ Fuse protected

B Checks capacitors in and out
of gircuit @ Backed by our 2-year
limited warranty 8 For more
apacilicalions see MCM cl!llog

#9, page 118
#72-040 $ 4
s59.80 asch {2-up)

TENMAR®

15 MHz DUAL TRACE
BATTERY OPERATED
OSCILLOSCOPE

§ Two High Guaiity 10:1 Probes

inciuded B Bacued by our Z-year Limited
Warranty B Internal rechargeable baiternes
Provide 2 hours ol conlinugus operation
withoul the need for any gutside power
source. B For specificalions ses Supplement
#4 of Calalog #9,

#72-335 $54995

Ellminales 1h: d | and I b h
PORTSWITCHES SRRISH e N i SqRE L e

you need to use a different printer ar

yau lo sasily accens one printef from dilierent
comfiiers. or accens multipke printers trom one
compuler with the {urn of § swlilch. Ywo different
modeln:

25 pin RS232 lemale type: Connect up to 4
pPeripherala to & single 1 O part,
36 pin Centronics lypa: Connect up to 2 printérs or

modems (¢ » Bingle port. All 36 conduclors are
switched Rin tor pin.

$74.80 (1.3

S L $6995

3&-pPin
Cenfronics 1ype l""-'ﬂ

We Also Have. s il kne of test equpmen.
COMPuUteT ACCEsS0Nas. 16Mmhone accessones.,
speakers, television parts. fybacks, yokes, swilches
tuses, lamps. capacdors. rsstors. carindgoes. Slyh
wire, CATV equipment. and many mora, Over 4,800
items AT THE LOWEST PRICES ARDUND!

CIRCLE 87 ON FREE INFORMATION CARD
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BE SURE TO CALL
FOR YOUR FREE

PAGE
CATALOG!
OVER
4,800

ELECTRONICS
858 East Congress Park Drve
Canlorvite Oleo 45459

5+3-434-0031
SOUACE NO. RE-8

5861 Ugdv
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FOR SALE
CABLE-TV Secrets—the outlaw ication the ca-
ble comparnes tried to ban. HBO. Movie Channed,

Showtime, descramblers. converlers, etc. Sup-
Eiers ¥st nciuded. $8.95 CABLE FACTS, Box 711-
&, OH 43062,

FEISTOHS VaWA VWSS 3 cenis. 1% metaliitms.
precision custom wirewoursds. $1.00 relundable to:
J:I;i INDUSTRIES. 5834-8 Swancreek. Toledo, OH
43614,

FREE cataiog featuring scanner accessolrtes, car
redsubcamar detectors. voice scramblefs. unusual
kits. CAPRI ELECTROMNICS. Foute 1R, Canon, GA
30520.

hooddocks, glass dectectors, Allow 4 weeks for de-
i . of for rush send $1.00. AUTOMOTIVE SE-
CURITY EQUIPMENT COMPANY. Dept, 1, PO Box
352, Plainview. NY 11803

COCO owners—Free color com
hardware catalogue. SPECTRRU
Jose, CA 95157-0866.

INDIVIDUAL phototact fokders No. 1 1o no. 1400,
$3.00 postpard. LBT. 414 Chesinut Lane, East
Meadow. NY 11554,

DESCRAMBLERS for downconverters, Hi Ay
Send 5200. R& ELECTRONICS, POBOK&G
lamazoo, Mi 43005.

TOKO Coil sot [10 58.00. BFQ8S aubatilute

ter software and
. Box 9866, San

THE Intelligence Library—Resiricied technical in-
formation & books on electronlc surveillance. sur-
veillance-device schematlcs, lock-picking, In-
veatigation, weapons, Identification docu-
ments, coverl gciences, etc The best selaction
available. Free brochures. MENTOR. (Dept Z),
135-53 No. Bivd., Flushing, NY 11354,

CABLE tekavision. of Federal laws 51000
ROBERTS "C)Bnl):t%y 6025, Margate. FL 33063

DIGITALKER Speech Syntheslzer has 136 word

Inten‘acos wi raliel po ?w com-
puter. PC ns $12 JiM RHO S, INC.,
1025 Ransome ne, Kingsport. TN 37660.

WHOLESALE F-59 cable connector $80.00:1000.
Froe MATV catalog, S.A.5.E. (212) §97-0509,
D&WR,. 68-12 110 Street, Flusting, NY 11375,

TI-59i4 A softwarenardware bargaing. Hard-to-find
items Huge selection. Fast service. Free catalog.
DYNA. Box 590, Hickswilla, NY 11801,

TUBES. new, unused. Send sell-addressed, stamp-
ed envelope for list. FALA ELECTRONICS, Box
1376-2, Milwaukee, W] 53201,

FREE Pay-Tv receplion. "How-To~ book. HBC.
Showtime, Cinernax. 55.00, DIPTRONICS, Box B0
(ES). Lake Hiawalha. NJ 37034

FREE Automotive Sacurity Catalog Larges! se-
lection availabie. Do-it-yourself pagers. alarms,

ir 52 00, JIJ AHODES, INC., 1025 Ran-
some Lar\e. Kingsporl, TN 37660

TOKO colls and printed circults. Quanllty dia-
counts. JIM RHODES. INC.. 1025 Ransome Lane.
Kingsport, TN 37660,

ELECTRONICS cataiog. Cver 4.500 tems. Parts &
componanis. Everything needed by the st or
techrician. $2.00 postage & handung (Siates only),

SOLDER

FINEST

QuALITY

3’.‘.9.?"”0. Rosin Core (RA

e os i 3 FREE Freight Dn
:g et !m :::23 ] omnl
19 5wg (040) 3595 Over 325
20 swg {038  S9.4f umgsm
2wy O3 3998 2250 pu vonr
BB pg e
gn 82 éz% Sived) FREE Desderieg Wi

osin Core
23w (001 $10.08 :mu'."f.“.:.“.“
mﬁ“ Call 'I'Oll FREE
\ D o LA o WY 01T

soatneny

VHIS (S A BOLOFACE EXPANDED AD. If you
like this tformat, request it. Your costis $3.75
per word, plus 45% for the boldface and tint

backgruund.

UNLOCK THE POWER
OF YOUR
TIMEX OR SINCLAIR
COMPUTER

We can helP you realite your cowputer 4
potentlel =ithout spending » fortune'

Aak abour ow Floppy Dr lve Inteciace

Chll or Wite for free caltal®™ to:

AessarCh Service Labw
PO Bor 19124 OKC, OK 73144
1402 7al-9¥312

Phons hrii =% A, Th *-3 Tu.mF

efundabie with first 515.00 order T & M ELEC-
TRONICS, Dept. R, 472 Easl Main Sweel.
Palchogue. NY 11772, {516} 289-2520.

COROLESS-phone interference? We've got the an-
swor Have & radar speeding hicket? We can help.
Homenfmemensonhmcar You can hava it

50 page cokor armaiied $3 00. DBE. PO
Drawer (3, M H1 56815, MC/VISA orders (808)
395-7458.

CABLE-TV convertars. polics radar delectors, and
scanner®. Send §1.00 for catalog. GREAT LAKES
COMM., INC.. §-2026 Chicage Dr., Jenisan, M|
49428

TRANS.AM ELECTRONICS: This monih’s spa-
cals inclugde 24 volt Kplug In translormer 1.3 amps
53.95. Burrgughs oard 54,95, 363 Canal

MICROWAVE TV ANTENNA SYSTEMS

Freq 2.11t0 27 GHz . 34 db Gain +

COMPLETE SYSTEMS:
[as Pictured]
Commercial 40"
Rod Style
Parabolic 20°
Dish Style
COMPONENTS
Down Converters
{either style]

Power Supplies $2405
(12V 1o 16V, 0C+]

Data Info [Plans) § 995
CALL OB WRITE FOR '

LIFETIME LIMITED WARRANTY
PARTS & LABDR

KITS. PARTS. OR MORE
| INFORMATION

Shipping & Handting Add $5.00
Wo Répab Mol Typat Dowrn
Converters & Power Suppiias

Philfips-Tech
Electronics

P.D. Box 39772
Phoentx, AZ 85087
(602) 947-7700
Special Quantity Pricing
Deaters Wanted

% co0s|
7]
™
dd
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COMPUTER
PAODULCTS.
Inc

APPLE ACCESSORIES

80 Column APple li+ ... 149.85
80 Column AppPis IIE ... 126.95
280 Apple I+ ......ccnt 89.00
280 Apple NE ............ 89.00
UL (o T b ™ o e 38.85
COOliNG FRA «veveeunnenens 38.95
Power Supply -...ccvce.... 7T4.95
JOYSHEK ioiiicinnannnncnn 2%9.95
RF Modutator ...... P 58 13.95
[HaK Drlve  .occuninne vee. 19900
ConlrollerCerd .........0 50.95
Paddlas = e s o e s i g4 7.85

RADAR JAMMER!

o Caubes 2po0ed ftar Quiw 1o rend out SR, —a Cuar-
chntige of e 0000 Or whatwvor S0 YOU Ol in
 Acttenaied by Eaoon and most Other dteciony

« Eapaciatty etfectna aganst nstant-on rder

o Opwraies o both X and K bandy inol FOC saoroved)
* MOHEY-BACK GUARANTEE. Fnot satishend
WARNING . The device deacribed in this Sl afure i nol
logal IoF use AGAINST POROS FACLA.

ComMete [itersture B Pland pachags. send 5$14.95 ta:

Phillps Instrument Design Co. fnc.
9513 5W. Barbur. Bivd, #1095, Portiand, DR, 97219

VISA and M/C order ne: [503) 626-8T64

RADIC-ELECTRONICS

g

Reg. Iqwer Supply

Model 4A/PS (99/4)
3 DC Outputs:

12V @ .4A, +5V @ 1.1A
—5y @ .2A Highiy Flhered

6.95

MEMORY
EXPANSION KIT

4164 150ns
9 for $29.97

ORDER TOLL FREE

(800)
038-8800

{CALIFORNIA RESIDENTS)

(800)
848-8008

Telex: 756440

VISIT OUR RETAIL STORE

2100 De La Cruz Bhvo
Sama Ciara. CA 95050

1AMA T GAR-OROT
S SRR

CIRCLE 110 ON FREE INFORMATION CARD

SURPLUS PRC-6 radwo $18.00 ea.. $30 00 for two,
antenna $2 50 &a., add 5500 shi and han-
diing Operation check $5.00 aa Write uaniity
price. MINITRON. POR 235, Beltsville, MD 206705,

UNIQUE booklet. "How neuroceli (body) converts
signals/pulses-circult & computar simulation.”
Check/monay order 57 95, TRONLERT INC., Box
355, Monlreal North, Canada H1H 514,

NORELCO PAX System. code TM200/20M,
phones: 53 (ine creuits 110-159, statf location calling
08, 09, call party 8; 9, 4 party conference PA., N,
DEL..Call {509] 691-1075, othara call {800]
257-7043.

WIRED and wireless infra red remgiée control cable-
TV converter box $49 95 and up. Proneer, Syhania.
CABLE TV PRODUCTS, PO Box 1334, Jonesboro,
AR 72403, 1+{501) 932-1122.

WANTED: Cash for old ubes. speakers, amphtiers

western Electric. RCA, Cunningham. Mcintosh,

Marantz. Quad. Tanng#JBL Altec, Dynaco, Le

{713) 728-4343. MAURY, 11122 Atwell. Houston.
77096,

SURGE supmassors ic g gou
tromc equipmeant wnto DENA ELECTRONIC SYS~
TEMS, PO Box 922, Wayneshoro, PA 17268,

XL721 PC boards. Wnie fof details Available: lar
quantities only. ELECTRONIC DEVELDPMENT
LAB, Box 1565 Pinellas Park, FL 33565,

GUAI‘-\ANTEED ualily su 'Prus components for
loss Frae fiye C‘FHO X LTD., 3214 South
Noftan. Smrx Fails S0 57105,

25.000 1 reoewlng tubes $3.00 each Send stamped
anvelope for 181 FOX. 22661 Glanwood. ML Clem-
ens, M 48043,

IMPORTS—Stereos, boosters, equalizers. akA
ers, tools, more! S.AS.E. lor tisting, CONN
320-761h N, Bergen. NJ 07047,

APPLE I+ compaible cards: ZBO $39.95, disk
controller 535 95. EPROM gs?‘grammer $49.95,
RS-232C 542, 16K-RAM 95, 5 amp powear
supply $35 95‘. modulator $5.95. Greatl prices on
IBMA emns ool Frao 15tng, 3 month warran KDM
PUTECH. Box 597, Alexandria Bay, NY 1

THIS IS AN EXPANDED TYPE AD. Notice how
It stands out on this page. To get your ad set
in this type styie mark your classified ad
order, “Expanded-type ad,” and calculate
your cast at $3.75 per word.

DESCRAMBLE cableovel-lhe-air programs—kits
597.95—plans 59.95—delails 51.00—MINUTE.
Box 531, Wesichester Station. Bronx, NY 10461.

¥IDEQ Hook-Up Diagram Manual—shows how to
hook-up TV, YCR, saigllite, stereos. mulli- sats
56 00. NORTHSTAR VIDEO SERVICES. Dept R
PO Box 1992, Hellywood. FL 33020.

ALPHANUMERIC vatuum ﬂuoresceni dlsplay
Model SG20. Includes alf liming. refresh and
character generatian ci TTLCMOS

ble. Senial and parailel port. SVDC power. 585 m
single guanmy Free manual. TOMANTRON, INC.,
17942 5. 66th Avenus, Tinley Park, IL 60477. {312]
532-7430

STATE-ol-the-art. Toroidal power transtormers and
transiormer kits 50 types In stock 20-600vA High-
&4t quality. Free cataleg. TOROID CORP..
Laurel-Bowse Rd.. Bowe, MD 20715,

MOTION contml: Amazing sefection {Steppers, DC
& AC, Sarvo, Linear mators) el , also -Elec-
tronics. Send S.AS.E. o tree calal OMPUT-
ER PARTS MART. 3200 Park Blvd. ogalo Altlo. CA
94306, {415) 483-5930.

TAPE—We're chaaper! Ampex/Scolch 2400°/7°
meels, first quality, used once. $0.79%ea + shn:q:ungJ
COMPUTER PARTS MART. 3200 Park Bivd, Pa
Alto, CA 94306. (415} 493-5960

I.IHF descrambier, galed and smewave Lowesi
price semiki. Free niommation. VISTA, 17 Froni
St. Liste, IL 50532

CANADIAN, Pay TV and Sateline descrambter
manual. For all areas. All systems gescribed Sche-
matics for both hobbyists and purchasers 311,95 or
send $1.00 for brochure. SHOJIKI ELECTRONICS
CORP., 1327 Niagara St Miagara Fans. NY 12303
C.0D.5 call {716) 282-1001. $1.50

3,000 tips color TV re?elrs 3 brandds. 116 pages.
Send $21.00. TONY FEANANDEZ, Box 54-6110.
Surfside. FL 33154

ZENITH SSAYI MANUM... Cnyginal manual used by
technicians. Theory of scrambling. schematics.
parts lis, repair. For UHF and cable, For speedy
ﬂe{r\'e.ré)' send $15.00 cash or moxey oider BAY
STATE ELECTRONICS, PO Box 263, Accord. MA,
02018,

Your ad could be selling merchandise for
you In this space. The price is a
remarkable $250. To place your order, cali
any Radio-Electronics salesman: Stan
Levitan (212) 777-6400, Marvin Green
{818) 986-2001, Ralph Berger (312)
446-1444.

HOME ROBOTS

POLICE descramblaers for scanners. telephone de-
vices, eic. Free cat KRYSTAL KITS, Box 345,
Beronville, AR 72712

4 MICROWAYE TV ANTENNAS 2

BUY FACTORY OIRECT & SAVE!

mi"l & FACHAGED rom
100 Oy QLA T EE

Hamn.  $699°
2 vC# [ Our Ir80RMEsk

NEPTUNE COMMUNICATIONS INC.
L CALL 1-718 - 357-3970 wps shidpanie c.od |

e ————

THE BEST PLACE o Y. SELL or

TRADE NEW and USED ECUAPHENT | WU T
NUTS & YOLTS MAGAZINE it
BOX TINEE » PLACENTIA. CA 92670 oty

714 6327711

Join T o Raachaey N
Erery Mok

ONE YLAR US. sUBICRIFTIONS

S18.09 - drd Class » 31589 - Int Cla
S S15.08 - Lifetima - Iy Gl

WWWW americanradiohistory comm

PERSONAL robols, kits ang books. Literature $1.00
{refundablel, CAL ROBOT, 15200 Veniura Bivd.
#223. Encaing, CA 91436, (818} 905071,

REEL-TO-REEL TAPES

AMPEX professional seqes open reel tape, 1800-¢
2400-te@ on 7-inch reels, used once. Case of 40,
£4500. 10% x 3600 feet and casseftes avalable.
MasterCardVisa. VALTECH ELECTRONICS. Box
&-RE. Richborn, PA 18954 {215) 3224856,

SINE WAVE QUESTIONS?

TROUBLE shooting. algrmant. antenna hookup
Improvements manual, $6.00. STY authorizalion

. $3.00. Both, $8 00, SIGNAL. Box 2512-A.
Culver City, CA 90231,

CABLE TV

DEALERS wanled: Channel 2, 3, and 4 notch IH-
tars, MOnay back guarantes. Send $15.00 for

uaj pnce st Sgc:!y channgi{s
AF‘MKUH‘ISZ. 2913 8, FL .'52«13.'!9ll
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Radio fhaek Parts Plaee

We Have What You Need for Projects and Repairs

Replacement a 4000-Series Plug-In PC Boards
Transistors CMOS ICs [ Multl.Purpose Board. Poly.
Type Catvo [ €mh | | With Pin-Out and Specs ' o Dl T R 5
raslh 1 Afbtegs s g | FESEEe =t T
& ; -4 .2,
PN24B4 NPN | 2762010 89 . B8 &2 o AL Three-voltsge Source Board.
MPS3904 NPN | 278-2018 69 4001 276-2401 99 As above, bul with 3 busses
TIPH NPH 2768-2017 99 4011 276-2411 99 Ideal lor op-amp clrcuits.
| TIPa055 NPN | 2762020 159 4013 276-2413 1.19 276-154 .2.99
MP529C7 PNP | 27862073 79 a7 276-2417 149
MUES PNP | 278-2027 149 4049 276-2449 119 44-Posltlon Card-Edge
2H05 MPH 278-2030 90 4066 | 276-2465 119 Socket. Sotder type -
MPSI638 PHP 2782002 Fi with mounling tabs. Ac-
TIP120 NPN 1 zrezoes | 129 saps ;’;’:f"s above.
23055 NPN 276-2041 199 A= 1 2L 52799
MIZ955 PNP | 2782043 219
2NA4401 NPN ;?sm 59 wT:L Digitai ISCS
MPSAL2 NPN 76-2061 69 ith Pin-Out and Specs
s NG agiand Sp voltage Regulators £
1 .|
:2%&3 :::g zm.ao;% ug T‘J’g f‘:; x Ea:;\ | Type Adjusiable Cat. No. [Each |
! 276-20 L o) 74 761801 LM723 | O to 40 V| 276-1740 [ 59
25C1308 HPN | 2762055 785 ;:8; g;g:gg 1-% LM317T 1‘210 3rercoc 27&1;73 2?9]
T447 276-1805 1.59
Type Fixed Qutput | Cat No | Each
Va4 Watt, 5% Resistors S gt | o9 7805 +5VDC | 2761770 | 159
39¢ — rgig +1§ vDC 276-1771 | 1.59
: o 781 15 v 276-1772 | 1.59
Pkg. o_t 5 _% Operational Amplifiers 7905 Ve 2761773 | 159
[ohms | Cat. No . —
10 2711301 Ohms | Cat No Type Cat No Each X
100 | 2731311 10k | 271-1335 741 {Single} | 276007 89 Rocker Switches
150 273112 15K 2711337 MC 1458 Dual) 2765-038 99
220 | 271313 22k | 271-1339 LM324 (Quad) | 276-1711 | 1.29 Raled 6 Amps
270 | 271-1314 27k | 271-1340 TLOB2 Dual} | 2761715 | 1.89 At 125 VA
320 271115 33k 271-1341 TLOB4 {Quad) 276-1714 299
470 | 2714347 47k | 271-1342
s . L3900 {Quad) 2761713 139 .
1k 271-3321 88k 271-1345 LM339 {Quad) 2761712 1.49 Size: I”fI:x 3fax 138
1.8k 271-1324 100k | 271-1347 TLC27 {Single) 276-1748 1.59 Mount in ¥+* round panel
2.2 2711325 220k 271-1350 TLC272 Dual) 276-3749 219 hole.
3.3k 2741328 470k 271-1354 TLC274 {Quad) 276-1750 2.99 SPST. 275-690 1.89
47k 271-1330 1meg | 2711356 DPDT. 275-691 2.49
68k | 2711333 | |10 meg| 271-1365
; Power Transformers
Ceramic Disc Capacitors Understanding

120 YAC Primaries

Low As Tyoe [ Vons | Comem | Cu Mo | Eah
39¢ PCMim | 120CT | 120mA | 2151360 | 2 4%
Mmatuce 83 MOmA | T3 | 29
Pky. of 2 Wormature 126 N0mA | 2731385 | 27
Mensature 22 MOmh | 2731386 | 148
u Hi-Q Design Worature 12BCT | 450ma | 2731385 | 35
a Moistureproof Memsture B2CT | 450mA | 273188 | 399
Standat 53 124 | 131% | 399
R A v D Mimu m Sundat | 126CT | 124 |z | am
Standaed %2 12A | 2731353 | 599
Heaey-Duty 12617 IBA | 315N | 599
Heawy vty | 252cT | 20A | 273512 | 6%
HemyDuty | 180CT | 204 [ 2731515 | 689

CT = Center Tap

Data Communications

Only 395

An easy-le-understand
slap-by-step course Cover-
ing methods of ransmitting
daia electronically, Topics
include local area ne-
wOrks, synchronous and
asynchronous modes. fiber
opfic links and more. lus-
trated. 256 pages. 52-1389 .

. 3.95

/l:old-Up Autoranging

Digital Logic Probe )

SPECIAL PURCHASE!

=

Computer
Keyboard

Only

Aviomatr T -Jalting. polarity re-
varsa, : &?‘I".“u: LCD display

tex1. Pushbuiton ohma 2ero adjust, With

Wwads. manual Banerss sxtri

\22-193 o

19.95

Multimeter
a5 Power Supply
o 79°% 1 / Chassis
- Only :
Our Best! -
et | ‘7g 4ss
That “Thinks" | =

Simultaneous Tone Qutput
Frees Eyes for Fasi Testing

Lels “peak ingde” TTL, LS and
CMOS5 dual circutts Color-coded LEDs
indicatn Nigh, low of pulsed loght stales
Simullanecys 1one Outdut Chearlkoad and

polarty prolecisd 22.302 a4 ll._iy

Why Pay More?

A compact switchend powsr supply with
super choan OC outpul. Made lor 71 994
computer Input 18 VAC (use cur 1273
1515 franstormer) Outputs: 12 VDO at
400 mA. +5VDC ut 1.1 amp, - SVDC n
200 mA. Compare our low pric o

@-1016

295

Made ke TI 98 compuier This very
fgh quality OWERTY board has 48 full-
Mrok® keys :rnd Comes with a schamailic
" XX electncal | . 15-pin
|mp 1-640441-5mn0c10r.

urry=they won't lasl long a1 thue ke

price! 277-117 . ... . 2,95

Qwer 1000 Items In stock; Binding posts, Books, Breadboards, Buzzers,
Connaclor, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters,
ors, Bolays, Resisiors, Switches, Toola, Transtomiers, Translisiors, Wire, Zener Diode s, and moret

Ca&ncitou. Chokes. Clips.
P{. Boards, Plugs, Rectill-

Radio Sfhaek

A DIVISION DF TANDY CORPORATION

Pricas apply 2t pariopadng Fadd Shack stores and dealers
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.
74LS00

STATIC RAMS

256n8 [(450ns|
102404 [450n=x)
1024ud (250na)
1024x4 (4500x)(LP}
1024x4 |300ns(LP}
1024x4 (2000slILPI
2048u8 [200na}
20488 (150na)
204848 [10Cns}
204828 (200nsllcmont
2048x8 (1EOnslicmon}
2048x8 (200ns|(cmos|(LP|
2048x8 (1E0nslicmoslLP)
B192x8 (130nslicmoetLPl

LF = Low Powe:

DYNAMIC RAMS

16384x1 (25008
18384x1 (20Cns)
16384xF (150nsl
85536x1 (200n%){5v)

TMM2016-200
TMM20168-150
TMM2016.100
HME115-4
HME118.3
HME118LP.4
HmE116LP.3
HME284P-15

4116.250
4116.200
4%16.150
41844200

4184-150
TMS4184

65836x7F
655316u1

(150n%]15¥]
150naH5¥)

b
W Y sYY
A nmdABing

5383

DISK CONTR

FALSO0O
FALS501
FALS02
FALSOD
FALSOA
FALSOS
FaLBOB
740509
FALB1D
FaLs11
Fal812
Fal311
FaLs1a
7aL820
74L521
F4LS26
FaLS27
Fa15132
74L8]3]
FALS]IT7
F4L8]8

FAL51567
FalLa158
FAL5 140
FaL5181
7405143
FALS 164
7aL5185
FALS188
FaLS 169
7415173
Falgi7a
FaL5191
FaL8192
FaL5193
74L5194
T4AL519%5
F4LS187
FaLs221
FaLE240
FALS2aY
741L5242

17711
1791

FALSAD
T4ALEA2

TALE24D

ek 74L8244

23.9%

FAL547
FaALSE
F4L57]
FALE 74
TALETH
FALS 78
FALSAS
Fa4L588
FALSSO
7415392
740893
FaL5107
F4LE109
FaL5112
F4L5122
FAL5123
FALE124
FALS125
7415124
7aLB1)2
FALS1)8
74L51]8
7415119
FALE1a5
F4LS 148
FaLS 181
74L5182
FALS 164
JALB1BE
FALE156

FALSZAS
FAL5251
FALS25]
TALS2ET
FALS253
74L8255
74L 5260
FALS286
TALS279
TALS280
F4L5283
FALS 290
FAL5293
FALE299
7405123
7415365
FALSI87
74L5363
TALSITS
FALS53I74
FALSITT
FAL5390
FaL51391
FALSSAOD
FaLS84S
FALS5G70
F4LEG22
FaL5638
B1L595

25152521

1733 23.98
UPD7ES 19.95%

INTERFACE
8T26
2728
DME1 31
DPB354

CLOCK CHIPS

MMEI14
MM5359
MMSB1E7
MEMSB32

DATA ACQ.

ADCOAOA .49
ADCOB03 4.49
ADCOA7 3.95
OACOBOS 2.9%
mMmCilacaLa 2.95

SOUNDCHIPS

78477
T6434
AY3-8910
581263

¥ % Y % HIGH-TEGH % % % %
HPD765 FLOPPY DISK CONTROLLER
& AS USED IN 18M PC
# SUPPORTS Up TO FOUR 5%

OR " DISK DRIVES

SINGLE OF DOUBLE SIDED $1 9.95
» Dia OR NON.DMA OPERATION
% % % % SPOTLIGHT % % % %
CRYSTALS

Sv = Bingin 5 Von Supply

EPROMS

1024x8
2048x8
2048x0
4096x8
A096xR
40968
4096x8
40988
4096x8
81928
2192n8

(450ns]
(450nz}{Sv)
(350naliSv]
(#480nsHSv)
(450 5v)
(400N {SvH21vPGM]}
(A50naHSvH2 1vPGM)
(250naHEvi21vPGM)
[200nsHS v 21 vPGM)
4500k 5v]
(260nsl(Sv]
A192a8 (200nsHSw)
163848 (260naHSv|
Sv = Singla 5 Yokt Supply

21vPGM = Program at 27 Vohls

SPECTRONICS CORPORATION
EPROM ERASERS

Chip tntansy
Capacil¥  (uW/Cm*]
9 8.000
x 9 3.0:00
x 9.600

LY YT
wwisw

-
a0

(-3 ] lﬂﬂlﬂa

AR A SN iR T

Z80
2.5 Mhz
280-CPU

-l

war
3w b
[r1- 1"}

Z80-CTC
780.M10
ZB0-510,0

4.0 Mhz
ZBOA-CPU
ZBOA.LTC
ZBOA-DART
IBOA. PO
ZBOA-510/0

6.0 Mhz
280B.CPY

9.95

Timer

8l 00
$1%.00
175.00

NE554
LMSES
LM5E56
NESS2
LM733
LM741
LM747
LM1310
MC1330
MC1372
LM1458
L1488
LMYaE9
LM14a6
LM1BOOG
LMIB12
LM1883
ULN2Z0G3
XRA2206
XA2211
CAJI148
LM 3900
Mg
LMI914
MCAD24
MC404a4
RC#136
78150
5154
75188
75189
5451
TS453
75492

* SINGLE OR DOUBLE DENSITT,

UARTS

A¥51011
AY3.1015
TR1802
2651
IME402

BIT-RATE
GENERATORS

BR 1341
4702

ok bl

=  Wedmad EaWws
BrogseeHasRYgReS Y

353

s

COMa116
14411

MISC.
3242

mC3470
AYS-3600 PRO
HO465055P
CRTS027

[y
o
L

opkiis

10.0
10718635 .
141818
15.0

18.0

17.430
18.432
200

K:T0)

AETAIL STORE - 1256 5. BASCOM AVENUE

N

A - r HOURS:M-W-F.9-5  TU-TH,98  SAT, 10-3

z ¥

: JDR Microdevices o oncsroummoe meomim

g 1224 S. Bascom Avenue, San Jose, CA 95128 R it s Soh e e e e, | Tand

o 800-538-5000 » 800-662-6279 {CA) » (408) 995-5430 o ou i Srraimen, o e Amoumt CA. resdents mus!

g FAX (408) 275-8415 * Telex 171-110 oy i g ol S ke e
POgraptecal orvors. Wi reserve Ihe Aght 10 kil quanihes and o

é Copyrighl 1985 JDR Microderices subntilute Manutaciures. AN merchandir subrect to prior sie.
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CAPACITORS

ELECTROLYTIC
RADIAL AXIAL
ATl B0v 14 10 BOv 18
10 B0v .15 22 16 .14
a7 35« 18 a7 50~ .20
100 16+ 18 100 1%« 20
220 15y 20 150 25+ .28
50v MONOLITHIC
01wl 14 A 18
D47 18 AT 25
50v DISC
10pt 05 470 A5
22 05 S50 A5
25 05 sa0 o5
27 05 320 05
1 05 001t 05
a7 05 o01s 05
%] 05 0022 0%
63 05 005 05
a2 a5 a1 .07
100 05 Q2 07
220 05 a5 .o¥
130 05 1 Az
BYPASS CAPS
A doac S50 100/8.00
Aud disc 12v 100./8.00
01 mrono 50w 100/12.00
At mone 50w 100/ 15.00
IC SOCKETS

199 100

8 pin 5T A3 1
14 pani 5T A5 12
16 pon 8T AT A3
18 pan ST .20 1B
20 pin 8T 2% 27
22 mn 8T .30 27
24 pin 5T .20 27
28 tin ST 0 X2

40 pin ST A9 3
64 pin 5T 4.25
ST=-S0LDERTAIL

B pen WW 59 a9
14 pin Ww A3 82
16 pan WW 49 5B
18 pan WW 99 90
20 pin W 1.08
22 pm WW 139 128
24 pin WW 149 135
28 pin WW 169 1.49
40 pin WW 1.9 180

WW.WIREWRAP
18 pin ZIF 495 call
24 p:n ZIF 5.95 cal
28 pin 20F 595 call

ZIFSTEXTOOL

$8.9

« SMOKED ACRAYLIC CASE
WITH SiX INDEXED DiIVIDERS

* AUGGED, HIGH QUALITY
CONSTRUCTION

+ HOLDS 70 5%, DISKETTES.
WITH RCOM TOD SPARE

ACCESORIES & PERIPHERALS

FOR IBM
MAXIMIZER Mamory Mt fumcton
HAYES SMARTMODEM 12008
130W POWER SUPPLY
TEAL FD.55B ¥ vt Dk Drrva. DE/OD
MFI1-852 54" rDD. DS DD
PROTOTYPE CARD
PROTOTYPE CARD With Decoding

FOR APPLE
JOR 16K RAM CARD
EPROM PROGRAMMER RP525
PRINTMAX Paratis] privims starface
BALS00 ¥ . Owh Dinve, Teag Mecharmam
BAL-525 ) Mt Dish Drvs. Alps Mechanmam
MITAC AD-1 Full Heght, Shpart Mechanmm
DISK CONTROLLER CARD
VIEWMAX B0 80 Coaran For Apphs 1.
VIEWMAX -BOe 80 Colunm For Appla lle
THUNBERCLOCK Gticud PACDOS Clock
KRAFT JOYSTICK
60W POWER SUPPLY

MISCELLANEOQUS
Z2ENITH ZVM- 123 15 MH: Green Monntor
NEC JB1201M 20 mi; Gresn Monstor
BMC BM.AUSTITU Comgp 13* Color Monitor
BMC BX-80 PRINTER
NASHUA DISKETTES ss sD Bos of 10

259.95
419.95
159.95
129.95
109.95

27.95

2995

39.95
79.95
49,95
15995
139.95%
179.85
49,95
159 95
129.95
12995
39.95
49.95

105.00
169.00
279.00
199.95

19.95

VERBATIM DATALIFE DISKETTES ps oo 34 95

DISKETTE FILE Mok 70 Orshuatios

DISKETTE FILE

IF PURCHASED WITH
50 DISKETTES OR MORE

#3.95 1 purchased slons

QUANTITIES ARE LMUITED 5 TEAR WARRANTY.

9.95

s B NASHUA DISKETTES 5 SOFT seCton
DOUBLE SIDED. DOUBLE DENSITY WITH HUB RINGS
BULK PACKAGED 1IN FACTORY SEALED BAGS OF 50

DISKETTE SLEEVES AND WRITE PROTECT TABS IDEAL FOR SCHOOLS,
CLUBS, AND WSERS GROUPS. THIS IS A SPECIAL PURCHASE, 50

INCLUDES

$139ea $1.49 ea. $159&a

[Zoro Inseriion Force| ﬂ“ 1m
D-SUBMINIATURE 9000
CONTACTS - e
3368 3.95
DESCRIPTION ORDER BY 3 s 75 37 802 150
P 1 50 | 2

SOLDER CURS T e s . SEaln INTERSIL
AT ANGLE &g—--:—u——l?gi r 1CL7107 1288
PCSOLOERS [FEMALE »xSR [ 218 383 [ 3. 3 1E ] el
T BELEER : 1ICLBO3E 3.95
RIBBON CABLE iEsﬁl‘:‘n 2% | 479 92 : DIP SWITCHES
HO0O0S GHREY OO 5T 109 ::::::::: :;3
MOUNTING HAROWARE-31.00 7 pomition 98
FOR DROERING INSTRUCTIONS, SEE IDC CONM. 4BOVE. 8 pasition a5

RIBBON CABLE VOLTAGE

SINGLE COLOR | COLOR CODED 4001
CONTACTS - - — REGULATORS 4002
: ! 3 ' 11
3 A% 4 O T F805T 75 1918T A% 4012
3 s i E-g— FBMOSC .35 7305K  1.19 e
ri} . 75 FE i TaOBT 75 TEAMOSK 3495 4015
12T 75 7B12ZK 139 1016
TBAST 75 TM2K 1.49 4017
36 PInN CENTRONICS ;’ggg '32 gtgg g 4018
CEN38 MALE SOLDER CUP 7.95 e -:5 Yo o 4020
IDCEM36 MALE RIBBON CABLE 295 . 2 4023
IDCENIGF FEMALE RIBRON CABLE £.95 C. TaTD-220. K-TO-2, baTO.92 4024

[
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41256 1145
4184 42495
HmMG2 w1795
TMM $3.25
HME 3.69
27128 #1395
2764 .55
2732 #4268
MA CHIP
20673 2125.00
SPECIALS ENDS 34/30/85
SWITCHING POWER SUPPLIES
PEASTEC g o]
MODEL AA 12110  ASTEC AA11130
+12V @ 24 +BY @ 4A
12V @ 1A 12V @ 2.5A
+5Y @ 254 or -5V @ 25A
54 if 12V not used A2V @ 30A

18.85
514" DISK DRIVES

TANDON TM100.2
SHUGART 5A40QL

MP| 852

TEAC FO558 ¥ Ht
TEAC FD55F W Ht

SIEMENS FD200-B

DS/DD 159.95
§5/0D 199.95
DS/DD 10995
0S/0D 129.95
DS/Quad 13995

8" DISK DRIVES
DS/DD 180.00
55 DD 128.00

SIEMENS FD100.8

BEST SELLING IDC CONN.
RIBBON HEADER SOCKETS

ID5 20 225 IDS 40 139
D5 26 1.39 D% 50 2.2%
DS 34 1.9

RIBBON EDGE CARDS
IDE 20 22% IDE 40 3.80
IDE 26 2 6% IDE 50 3.95
IDE 34 275

LIGHT EMITI'ING DIODES

UmMBo PLAYS
1-99 100.up Mku-n CA 3" 99
RED A0 09 MAN-74 CC.3* 99
GRAEENM .8 1§ FND-500 CC 5" 1.49
YELLOW .18 15 FMNO-50F CA 5% 1.49
2M2222 PN2I0T A1
PN2222 .lﬂ 2N 3055 T9
IM2905 50 2M39Ga A0
2N2907 25 2N 3908 140
1NTS1 S.1v ienme 2%
1M759 12 0v ranar .25
LLTRTT {1N914] awitching 26/1.00
1NA004 S00PIV ractifier 10/1.00
KEBFO2 200P1V 1.54 bridga A5
aN3I OPTO.ISOLATOR 1.7%
CMOS
I 4027 4066 39 4538 1.95
25 4020 .69 4059 29 454) 1.1%
25 4029 .73 4070 35 4551 5.79
2% acap 75 407 23 a534 i
JE  a042 89 a0dl 29 74000 35
19 4048 B85 4082 23 TFaCODa 35
39 a047 95 4092 49 TFaCia 59
69  404% 35 4503 85 TFaCTa a5
79 a050 35 4511 A5 TaCo0s .95
75 a051 79 a5k A9 TFaC921 4.49
2% 4051 79 4520 79 TFAC92) 4,95
&5 a060 A9 4528 1.19 7aC928 795
) w
1] [}

S861 NddY

o
[+
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Call 601-323-5868

Build this
Satellite TV

Stereo Processor
and enjoy programs in sterso
on your home satellite TV.

L] Lo T oy T B Iy *
——y
= m—a
— .
=
v ;. q
T ) .
s p
B LI

MEFIK  Anyone with 4 home satallite
‘9995 TY mystem can receive TV and

SMohooe;  AUCi0 prOGrams ifn starec. Much
of the programming is in stereo, That includes
Movis Channel. Disney Channel, Mashvilie
Network, ESPN, MTV, Arts and Entertaln-
ment. Country Muslc TV, PTL and more

A bulli-in steren synthesizer lats you enjoy
sterso wven il the program s not In stersa.

I has both discrete and matrix capibilities,
wnable 1 and right channels, narrow and
wide bandwidfths. Plugs into raw vidag or audic
subcarrier jack of satellite TV receiver. Laft and
fight audio output for your stsrso ampililer.
Sharp ceramic flitering, low distortion 3089 FM
gsmodulator 1T, 110 VAC, Bx1(x6 Inches. Com-
leie kit includes all components, PC board, cab-
in#l. Assembled MFJ-3201, $149.95.

Examine this kit for 10 days. If not delighted
retwrn within 10 days for ratund (Jess shieping).
Order today. Call Toll Free B0O0-647-1B00.
Charge VISA, MT or mail check, money order

CALL TOLL FREE... 800-547-1800
In MS, outside continental USA,

ENTERPRISES
INCORPORATED
-

927 Lowkswille Rd . Stareville. MS 39?59J

THE BEST PRICES

E) n‘c' rw -lu:l'r PSS WM. rald - /AN .08
ToRs, 2= l‘.of...l?‘l. mimor prFob #2
e B ATt uni. !c 128

nd
3 m - 13V 3A, AT.TY
:z ';“’-@l%u ’450"'3‘ ‘l‘m‘% rate, alt
oG

| ) L)
b7 A acmlur 1S
W, ri To-

;'QE?;?;%?
$adv
Pl
e
ahyess ol
B
{
3

T
! Tl
I
.n-

LIk | ﬁgu
t“.!l " zz n.sn. : i g:; o T ¥3
Bymarl “: sHm 2.2

7,30
I‘l‘”:‘mii 22 il “M‘l‘ﬂ lﬁ(ld!L;" tL U
or B el
abumap iL Bbid 13,

& vent l‘tl‘llﬂl H I mln 43
INEAATES SO NERLL - o “ - I

wﬁ 1 m?ﬂ:hl:m[ﬁkl::(‘fi on &% P:N

] O 10 FOVE, |/4% 4581 1 -ll. LNt H‘.I;a’“.l

LTl
VILT | MATY FEMER Brdd N-!ﬁ Cn. . fenale B
I ICK-Om CAMF QANPE _20/81  § M BIF S0110EE 2781
RADK Mol § alwm. 19° o8, 5" %1 HIFFim FAn GRILLES 2781
HEATEINE « |34 JOPIY BRIDEE $1  ASST WOTWY SWITCHES d/wl

mmm. mi« lym. madl - Wt owr retan]
two lh.h..l ‘sw <l 12‘-0"
o ] ) e
"50 SArTI AT TN 0% FOUR ﬂr?'hu within B
lm .! recaipl. vl for owr FEEE FLYER, .r circle
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MICAD RATTERY ZAMPER Kis

byt T Wursd Sapeu
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Mltey, Ry
Coole Afvai

|
i
l

- . Q
Thin s =as of 1hr manl oull‘u::”-::x.-mlu'n -
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PHONE ORDERS:

A03-973-T291

F 1 120 VAC
& i l ét.r?:%: Kit
o

*a

“:{' '/ cx;n

BOX OF ELECTROMNKY
Tups Fheadds

fxeS

£10.00

2732 EPRDM
. g

S Ceor2 295
g 1

4rnD FON V04 R FREE ﬂ M
otovullunnm LT,

W “Orw M HHeTebm el el b s
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. | HIGH QUALITY 27548 GAIN

CIRCLE 267 DN FREE INFORMATION CARD

MICROWAVE
TV SYSTEM

Varible from 1.9 to 2.5 GHz
The latest advance
in microwave
technology with a
SNOW-FREE
PICTURE.

Two Models o choosa from
Both Models Include:
# 20" Parabolic Dish
* Pre-assembled Probe
with Down Converter
® Power Supply and Coax Switch
* 50" of RG-59/U Coax with Connector
¢ Transformer for 75 to 300 Ohms
¢ 4]l Mounting Hardware for Fast end
Easy Installation

20 Fiberglass Dish| | 20" Aluminum Dish
Up 1o 55dB Gain Up to 55dB Gain

95
Special 59895 Low Prced s98
Ak 10% lor For®gn orgra of U S Parcad Pl
G Gam Yage Antevea vt Down Carmerter et 58995 l
_Pw&.nw Compists Srstem Faady i U
iy s gy v oty

. S
Parmonal Chacn, e 2-5 weess v et

PROFESSIONAL VIDEO, Inc.

4870 Hollywood Bivd., Hollywood, Calff, 30027

Far C.0.D. Crders Call {213} 219-0227

CIRCLE 119 ON FREE INFORMATION CARD
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Our Isolators eliminate cquqmiul o
interaction. clean up interference,
curl: damaging power line spikes
amd
lightning
bursts.

IS0-1 ISOLATOR

3 isolated suckels: quality nplkz
suppression: hasic prolection. . $81.93
1S0-3 SUPER-ISOLATOR

3 dual isolaird pockets: suppresson
commercitl protection. . . ... $122.95
[80-17 MAGNUM ISOLATOR

4 quad isolated socketa; suppressor;
laboraiory grade proteciion. . 8213.95

. Electronic Specialists, ING.
171 8. Maun, Nabck, MA 01780 (81738551532

Tob Free Order Deak 1-000-225-4878
MasterCard. VISA, Amernican Enpross

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS
« matTiRy &iLips & HOLDIRS
o CABLE FETH » CONNBCIRRD o CAPACITORS
* DIBPLAYS v t0Ds » IWUSES = JACES & PLUGS
» KHORE = LamPs » POlANNIOMBIERS
w01 CONLE = SALAYE » tons
* IWITCHES » BIMICONBUECI O BREACESS
155l SOVIPMANT & TREANSSOEMENE » TOOLI
= wlal B EAdN
Qvse 13 000 Dissinaml JRams 1N S10cCKD

¥ Snine wadd Oeden Duis = Fhpn and Sl
OB bt o & M o IFLT} Ordwrs Wolumr

=it EGR Wen s Cutmigge Bhgiiad
Cuiirde Vi

IOwen & SFutady & o mebaiiie) Snsd |00

MOUSER ELECTRONICS
11133 WOODSIDE AVE SaNTEE CA 92071
PHONE (&19) 449-2222 TWX 910-311-1175
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THE FIRST NAME IN
ELECTRONIC TEST GEAR

20 MHz DUAI. THAGE USGII.I.USGUPE ¥

P Quiliity B BN

P, Tl FLarmary O -
mpo COmpirgs to orhers cosling hundteds mors. Psatures ncluse
B COMPONEn faryrbAg Gt [of P, Capiiiios, Gegiial CHCL A

$39995

dvote 1e3lng + TV vdes sy fllgr = -ooune-dthlhqnw-
Lty = il graboubs + WORd panel race rolator = I axm + hagh
mlmlyl-ymoﬂ' regulaied BOw Supgry * Buit-m 2aliheator

* iock solid

"Ltk
of \otel o for

mmumwp::g. oviraaas orders B 15%
e Joriacd

RAMSEY D-1100
VOM MULTITESTER

el relabie.

o bisCh

e Do P OF 84 & S0BCK DaCh-UP
L

$4995

lanl leads mnd
Baltery mciuded

!

W2 i L d

45 MHz DUAI. SWEEP USBII.IJ]SBI.'IPE
$79995 "

mwm--m.mmmmmmuum-mu
Mrmunndn'

o) * brord Pl 4 T

£ i g =
e ol O el CHG it o TP oo 4 AR 1/BE8 = BwrdaD Jube A

warr dulul * ko M = By Teriip
“Same an und I i

NEW RAMSEY 1200
VOM MULTITESTER

Chach praraeaiors, SIoGas and
LEDS wriky hal P otwsional crdkty
ot OATWRr P Eur it il
Aot shbe = K it e g
EySlan & 3%* marroned scale *
Polurity gurich = 2) mastunng
tanges * gabity probes * hegn
ALY playlec CAS
s2495 leat e adn and
batisry

W iued

RAMSEY D-3100
DIGITAL MULTIMEVER

R adds, #CCUTRM ! P -
Myremanty M BA Sl
cont ¥ -l ookor
BUIIOM, 3aect NROGE Selec 1on
U abs plastc 1t alared o PpGined
Aol Echa v omm
an wi renges = 3% gl LD da.
wnlh Butd r-m. L
Krm BAT recal

54995 .

GT-70 7 DIGIT 525 MHz
COUNTER

Lab quality al & brescthrough Fabluion

1 frequEncy HIngEL Bh mnm * Goapl
LAt Slls bk & GO BCEARY (AR TOr

+ 50mY @ 130 MHT bypecal setiinnly « made
fraquandy rANQE * 1 DR BCCuUriY

$11995 rrini

AL sdapler
CT.70 a1

CT-90 9 DIGIT 600 MHz
COUNTER

Trt mosl versalihe los 1823 than $300. Feslure 3

BCLADM At Limay * B it ® DRl W aTr

* dapiay hokd + 2Smy i 150 MHE ypecal s

mv-rp = W) MHE raDass hor WA Calbraton
T PEMn pccuTacy

$14 995 ;i

ET-50 et i3 8 )
O¥-3 01 PPM oven 1imebase F1E
BP-4 ncad pach 8 L)

CT-125 9 DIGIT 1.2 GHz
COUNTER

AP digit counine IRt will DUIPSTTONm units GOl

ahumrua MO * cau duMcator * I-lm\r.
M hypecat danminaly * § cdhgut crapis

= | PO Sccuracy = ﬂﬂzlr hold & dual mwu

unth Prasmpe

$46995 ;i

BP-4 nicad pach

aiam Hiu @
- Y

CT-50 B 0IGIT 600 MHz
COUNTER

A veruanhe lab bench counler with opbonal

FRCEnR IMUNCY adapisr. wiweh Iufng the CT.
50 At0 8 el resdoul for ol BT recenver
-nqu1wumwmmm|r-tc-ﬂ.|
drsplay 1 ppm Accuricy

16995 ..

T30 un
FA-1 tacstva acabier LY

wnth LED daplay » .u:of
T & auboMatic POty
1995 Tt
Ol -7 00 kaf -
BT probe e

PS-2 AUDIO MULTIPUEII

Tha PE-2 5 nandy 100 le HohuROn

rEBoluTion MUt Mulliphes UP m"*
= Qraal for PL one madpuremants

* my (LIS y ¥ gr 100 ¢ D01 Me resciubon &

Dbty BONE| DF ol i Cond( ot

$4995

P5-2 kA

m"mw".

-
u-u.—

PR-2 COUNTER PREAMP

The PA.2 M :Deal for MBAIUNNG wadk LoALiL
rrom 1) 1o 5,000 MHE = Nl 28 50 Gl » BHNC
conneciors * Qresl for shitimg BE & wag)
Tt TY Praampe

$4495 e

PA-T RN

PS-1B 600 MHz PRESCALER

!smwrwdmmlmv»
P00 Mz * 3 alsge preamp ¥ dinde by 10
cuitry = Mg tnedy Z5my @ 150 MHE v nuc
COANSCINE » drivan WYY Countir

$5995 oz

PS-10 &8

TIRMS: = sadaction quaramiesd = godmint for 10 days. ot nal Sieased. return e
ortgraal lacm Ior relond = edd By Dor cRipping and intufaack ts & Mavimem o
S10.00 = gwersass ado |5 b sertace mal * COO add $2.50 (C00 b USA eady|
» Oders under 315 00 20d $1.50 o NT reaidents sid I daiens bz o 90 pay parts
witranty on gl hits = | rear pasts & labor warrdaly on ol mired uaits

RAMSEY ELECTRONICS, INC.

2575 Baird Rd.
Penfield. N.Y. 14626

=
PHONE ORDERS CALL

716-586-3950

TELEX 466735 RAMSEY CI

ACCESSORIES FOR RAMSEY COUNTERS

Telescopic whip aniennaw=BNC plug .. § B.95
High Impedance praobe, ligh! losding . 16.95
Low pass proge, audio use 18.95
Direct probe, general purpose use . 1395
Tiit baii, tor CT-70,90. 125 383

VISA
L ]
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{516) 499-9500
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. ; 100 T 9 200 Park Ave. South
Jerrgld 58 Channel Wireless y . Pew York, NY WI0Es,
Remots Converter $109.95 s Ll - Ll e
Jerrold 36 Channel Remote = Fordham Radio 1.81.0v4 c}ﬂ"ﬂim'& S
(41}
CATV Converter w/on/off Fine Gulaxy El Prevdent: Lamy Steckler
Tuaing $94.95 ¥ R by ADVERTISING SALES 212.777.6400
i N WF77.64
40‘ Channel VHF to UHF i Ctmul prtms 2 Larry Sieckber
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Here’s The Savvy-est True Dual Trace 10 MHz
Digital Storage Scope You Ever Saw
. . . At The Saving-est Price. Only $595.

LogicScope

JrroTrT Tt

'™ A

TRIGGER

Ll—-h—-l—l—l-—l-l-hl--h--—'
RDY UNC ...f"o 1 0

US5e WS SEC ST

TIME BASE ANDSAMPLE RATE

I
)

True Dual Trace * 10 MHz Real Time Bandwidth ¢ 3 Input Channels « I/O Port
Digital Waveform Storage * Boolean Waveform Operations « Audio Functions
8.0(L) x 4.5(D) x 1.75 (H) Inches * 1.25 Pounds « 9 Volt Battery/AC Operation

Consider the LogieScope 136

B The LogicScope 136 is the next logical step in test instru-
mentation for you. It combines many of the features and capa-
bilities of sophisticated logic analyzers and oscilloscopes

and it fits in your hand. Never hefore has so much technology
heen available in so.small an instrument, at such a low price.
B The pocket-sized LogicScope 136 is made possible by a
patented breakthrough in display technology. The conven-
tional CRT has been replaced by a unique array of 400 LED's
that permits simultaneous display of two digital waveforms.

B The 136 can be used for viewing single shot events, or
repetitive waveforms. It can be operaled in real time mode, or
in memory maode which permits acquisition and storage of up to
50-100 bit waveforms. These can be recalled, logically com-
pared (AND, OR, EXCLUSIVE OR)to other input waveforms,
or output to an external device via an [/O port. This [/0 port
will also accept future add-on 136 Modules.

W [ts very low cost, convenience and ease-of-use make the
LogicScope the ideal instrument, for designing, troubleshooting
or repairing digital systems. Made in U.S.A.

Consider its Engineering & Ficld Service Applications:
® On microprocessor-based systems, check the timing rela-
tionship of various parameters relative to the system clock and
other key events. Its storage capability allows visual and logi-
cal comparisen of non-repetitive waveforms to known refer-
ence signals. Qutput in the start-up of the digital device can be
compared to reference signals to determine the operating state
of the device. Questionable waveforms can be stored for analysis.
B ltslight weight and small size make the LogicScope conven-
ient to take on every service call. The 136 provides much more
information for trouble shooting a digital system or peripheral
than a logic probe or digital counter without having to lug an
oscilloscope or logic analyzer along.

Contact us for the name of vour local distributor

POCELT LeCHNOLOCGY. INC.

7320 Parkway Drive, Hanovern MD 21076 US.A.
301-796-3300 TELEX 908207

¥ivision of Renaissance Technology Corp.
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Alodel DCM-602
$7995

Digital Capacitance Meter

8 ranges with full scale values to 2000 uF

FEATURES « Broad lest range - 1 pF o
2000 uF « LSI circuit provides high
reliability and durability  Lower power

consumpiion « Clear reagout even in briight
fight « Crystal ime base » Easy lo operate,

compact, ightweight « Protected from
charged capaciiors « Frequency range -
800 Hz 108 H2

Charge it with VISA/MASTERCARD. Money orders, checks accepted. C.0.0.'s require mﬂ:‘

Fordham

260 Motor Parkway, Hauppauge, NY 11788

Model DVM-634

$4875

7 functions, 32 ranges.
Transistor measurement
Included.

Digital Multimeters

+ DC Voliage 100 uv - 1000 V
+ AC Vollage 100 uV - 750 V

Model DVYM-838"

$7995

11 funclions, 38 ranges.
Includes logic level detector,
audible visual continuity,
capacitance and conductance
measurement.

« AG/DC Current 200 uA - 10 Amps

» Resislance 20 M

egohm
« Capacitance {DVM 6361633} 1 pF - 20 uF

WwWww americanradiohistorv comm

Model DVM-838

$6275

8 lunchions, 37 ranges.
Capacilance measurement
included.

FEATURES « Overload Protecticn e Auto-
decimal LCD readout + Polanty Indication
+ 3000 hour battery life with 9V transsior
battery » Low indicaton

/ N
Sarvice snd “pp'fﬁ' ﬁl Schedule

Toll Free gsg%ﬁg’ G ggg
800-645-9518 | =00, . sx
In NY State 800-832-1446 r%ln andup [ S50
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