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THE NEW TRIPLETT DMM FAMILY

GO DIGITAL. ..
CHOOSE FROM

; When you're shopping for digltals,

MODEL 3400 be sure lo check out these Triplett

$125 MODEL 3410 - Digltal Multimeters. They're loaded

£140 with extras that extend multimeter

MODEL 3450 life and make your job a iot easler
$150 and safer.

MODEL 3400 ... Overload protected to 600 volts on
ALL ranges, Typlcal DC accuracy 0.2%, Hi/ Low Power
Ohms, Typical battery life 500 hours with tow battery
indication. Price anly $125.

MODEL 3410 . .. Overload protected to 1000 voits on
volts and ohms wlith no fuse blow, Typical DC accuracy
0.2%, other teatures similar t0 Model 3400. Price only

Purchase one of the Model 3400 Series DMM
between March 15. 1982 and June 15, 1982 and
receive a $10.00 rebate.

$140.
TO RECEIVE REBATE, YOU MUST MDDEL 3450 . . Audible conlinuity plus actual
1. Distributor ldentified, dated sales resistance reading, Overload protected to 1000 volts on
receipt {(Non-returnable) volts and ohms with no fuse biow, Typical DC accuracy
SEND 2. Warranty Card from back of Instruc- 0.15%. Hi. Low Power Ohms, Typlcal battery life 500
tion Manuai. hours with low battery Iindication. Only $150.

S WIS SEOLE < E e Tripiett’s over 75 years experience Is evident In the

engineering firsts included in these digital testers. Plus a

TO: Model 3400 Series Rebate Otfer full ONE YEAR WARRANTY. For a free no-obligation
Triplett Corporation demonsiration, contact your Triplett distributor, Mod-
Blutiton, OH 45817 Center or Representative.

ADDITIONAL TERMS

Rebate requests must be pastmarked by July 1,
1982, or returned refused. Offer good only In
U.SA. and vold where prohibited, taxed or Tn I pLE T T

restricted by law. Distributors not eliglble for

REBATE OFFER

febates Triplett Corporation, Bluftion, OH 45817
Allow 6-8 weeks for your rebate check. {419) 358-5015, TWX (810) 480-2400

NAME = S 7

COMPANY 3 Triplett performance . . .
T — a tough act to follow
CITY STATE . - ZIP — =

CIRCLE 30 ON FREE INFORMATION CARD
CIRCLE 31 FOR n-Plani Demonsiration
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Here.
Use our dish to ¢catch it.

The satellites are there And all you need is an sarth
station to put the signals to work or you.

We have 2 complete new selection of packages-
dishes, elactronics, assocsted MATV equipment,
and all—that you can sell and 1nstall wherever you've
put in MATV systems Hotels Motels. Nurmng homes
Hospitals, Condes. Apartments.

The packages are pnced very atiractiveiy.

It's a very real opporturuty far you and your
customers to make a good profit

If 1t sounds good, call us toll-iree bor more
information.

800-631-5491 5145

Blonder-Tongue
Laboratories
Incorporated
One Jake Brown Road
Qld Bridge, NJ 08857

CIRCLE 28 ON FREE INFORMATION CARD

www americanradiohictorvy com
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» RADIO-ELECTRONICS

Why use their flexible discs:

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua,
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash

when you could be using

MEMOREX

high quality error free discs?

Product Dascription

8" SSSD IBM Compatible (128 B/S, 26 Sectors)
8" §SSD Shugart Compatible, 32 Hard Sector
8” SSDD IBM Compatible (128 B/S, 26 Sectors}
8" DSDD Seoft Sector (Unformatted)

8" DSDD Soft Sector {128 B/S, 26 Sectors)

8" DSDD Soft Sector (1024 B/S. 8 Sectors)

8" DSDD Burroughs B-80 Comp., 32 Hard Sector

5%" S55D Soft Sector (Unformatted)
5%" SSDD Soft Sector w/Hub Ring
5%"” SSDD 10 Hard Sector w/Hub Ring
5%" SSDD 16 Hard Sector w/Hub Ring
5Y%" DSDD Soft Sector w/Hub Ring
5%" DSDD 10 Hard Sector w/Hub Ring

5%" DSDD 16 Hard Sector w/Hub Ring

SS80 = Singie Sided Singie Densily. S5D00 = Single Sided Doubte Density
DSD0 = Double Sided Double Density

Memorex Fiexible Biscs...The Ultimate In Memory Excellence

Quaitty

Mamores means qualily producta thal YOU can dePend
on Dusiny control sl Memarss means 3larting with the
beat materisis svadabie Continupl Bureitance 1haugh
out tha antire manu!sciuring process. The benafi of
Memarex's yeara of 8:087ence In magnetic medis pro-
duction, resutng. for inatance. In propoetary coating
formulstions. The moat sophisticated lesting oroos-
duras you'll Tind amreher s i 1ha business.

100 Percend Errar Free

Each and evary Memorex Flaxible Disc e cerntitied tabe
100 percent emos 1rad. Eech track of sach fexibie disc
o taated, INGRACURIY, [0 Memorex' s MIngend siandardy
of excellance. They tes: signsl Bmpinede, renchitron,
low-pass modulation, averwrile, Mo puise erof
and exira pulsa errof. They ane tordustested, end
compatifively tesied on ditves svalabis from SImos
eviry MAJY drive menutecturer i The indusi™y Includ-
ing drives thal Memore: manulacturers. Rigid quakty
audits are built Into every step of the manmanulacturing
procass end atringent Teeli™d result in ¢ atandard of
exceli#nce Ihat assures you. owr customer. of & Quaelity
product desidned for incressed data refiebildy and
consistent top PAformancs.

Cuatemer-Orienied Packaging
[ 's i Lo L doas nol alop
wiih a Quaity product. They ere groud of ther flexible
disce and they package them wih orige Bath thelr
pachkaging and their labeling heve Deen designed with
your ease of WBNtICETON 4nd uae i mInd The desk-
100 box Dian cisa 1o 11HPD snd
storaga. Both box labaty and jachet |atwis provide fuil

Quentity Discounty Avellabie

Mamores Flexibie Discs are pached 10 disce to a
canton and 10 carions (o & case Pisase oroer only in
ncrements of 100 unite for quantity 100 pricing. We
are 8o wiling to accommodale your amalher ordera
Crantiiies (eaa than 100 units are avaiiabhe # ivche-
mémy of 10 unita &t & 10% surchargs Guentity
al nts are 2150 availabie. Order BO0 or more discs
a1 the sama tima &nd deduct 19 1.000 or more saves
you 2% 2.000 or mors saves you I%; 5, Or more
saves you 4%; 10.000 of mor e saves YOu 5% 28.000 of
more 1aves you §%; 5O.000 o more saves you T and
100,000 or more discs earng you an 5% discount off pur
super low Quantily 100 price. Almost all Memorex
Flexicie Disce sre immadiately svailable irom CE Our
vwarehouse faciities are squipped to heP us get you
Ihe quakty Product You nesd. whan ¥ou need It. If you
need juriher sasistence 10 1Ind (he flexibie disc that's
right for you. call the Memorex compaiibility hotline.
Ohal BOO-338-2080 and aak [0 the flexible disc hatiine
eoxtemion 0997, In Cakiomis dial B00-672-3528 ex-
tension 0997. Ouisica the U.S.A diel 408-957-0097.

Buy with Confidenos

TO get {he 1astest Saivery Irom CE of your Mamorea Fiaxitie
Diaca, wend Of chone YOUr order direcily to sur Computer
Product s Chrson. Be surv 10 Calculale your prce ukng the CE
PFICOS in thig 5 Michigan residents Fies 1y sdd 4% sales tax
Writtan PUFChasd or 00 418 accepl id IromM a0 oved Goven-
man] MOENCIEN AN MOV well raled firme at & 0% surchargs
tor nept 30 billing. AN saies sre BUDISCt 10 pvaiabity, scceptence
and verdication. ARl suies are fnal Prices, terma snd spec
Heal o Bhe subject 10 changs withoul notice. Cur of siock

informatkon o0 compatitality, & Yo ring, and
length. Emvtopea with muil-lmnguige cara and

handiing insincrions and 8nd Colorcooed remavabla

labals are e A wrilir D teature I avail

10 Drovide 0818 Secutity.

Full One Yeut Waerranty— Your Assurence of Quelity

Mo moren Flauible Disca wilt be replaced free of charge

by Memore X 1My are found to be detecivein

Hems will be placed on backorder automatically uniess CE
tructid L orged 35000 Inferanionel
OfOre AT irrvited witha 8.20.00 surchargs 1or spacul handeg
I addition o shipDing charges. Al ghipmgnts ire PO Amn
Arbor, M Ho COCrs plenss NO-Conifind Bnd lormgn

Chachs 1 B BANY cldarancy
|t B Y002,

Mali ot ders tix C E ]
Ann Abos, Mk 48108 UBA Asd 58600 per case o
partiahcass of 100 Sinch ciace or $5.00 per case of parnal

cane of 100 5%-Inch mink-dicd ror P Drmound WieAg pnd

OF workmanahib within Qe y 2ar ol the date Of PUrC hase.
Ciher [han feniscemenl. Memorex will nol B redpon
sible 1oF any damages of losses P conkdguential
demages) cavsed by the use of Memorex Flexbie
Discs.

g in the I UL S A I yous huvs @ Wilster CRroor
Vial clird, ¥Ou may cal Bnytime Bnd plscs & criht card order
Oredwr Iolkiray 0 the U S Call wnytime S00-321-4414 1f you
11 Yo e outente the U S of in MKChigan, disl 31
Ordar YO high quality. #rros fres Memoney J3C8 Today.

CopyrHght 1982 C El i

CIRCLE 32 ON FREE INFORMATION CARD

Part #

3062
3015
3090
3102
3115
3104
3092
3401
3481
3483
3485
3491
3493
3495

CE quant.
100 price
per disc ($)

2.09
2.09
2.74
3.14
3.34
3.34
3.34
1.94
2.34
2.34
2.34
3.09
3.09
3.09

High Quality
Error Free

o .

[ —

Order Toll-Free!
(800) 521-4414

I Michegan (313} 9044444

For Opta Reliabilty—Memorex Flexible Discs

1]

A COMMUNICATIONS
ELECTRONICS"

Computer Products Division

854 fhoenix O Box 1002 O Ann Arbor, MiChigan 48106 U.5. A
Call TOLL-FAEE {800 5214418 or vutaldw LA A (313) S04-4444

www americanradiohistorv com
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Radio
i [ ]
Electronics -
IDEAS IN ELECTRONICS

Electronics publishers since 1908 MAY 1982 vol. 53 No. 5

SPECIAL FEATURE 57 OESIGN ANALOG CIRCUITS
A new 11-part bach-To-basics serigs. Eacth month wa'll cover
analcg companents and teil you how to apply them Thia
month. Ks thermistors and varslors. Mannie Horowitz

BUILD THIS 49 SATELLITE TV RECEIVER
A high quality receiver lor under $500. Add an antenna and
an LKA lor & compléte satellite aarth station. David Becker

54 AUTOMATIC POWER SWITCHER
An easy-to-build elegant soltion t¢ having to throw multiple
power Switches Gary McClellan

64 UHF-TY PREAMP
Part 2. Improve UMF reception with this 2-stage amplitier.
Aay Pichulo

71 VIDED TITLER
Part 2. Add litles to your home video movies with this
alphanumerke characier and graphics generator.
Michel Champagne

TECHNOLQGY 4 VIDEO ELECTRONICS
Tomorrow's news and f6Chnolcgy in the quitk!y changing

industry. David Lachenbruch

T2 SATELLITE TV NEWS
Tha latest happanings in Communications technology.
Gary M. Arien

1 STATE OF 50LI0 STATE
One 1€ valtage conversion. Robert F, Scotl

CIRCUITS AND 67 DIGITAL FILTERS
COMPONENTS Here's & 100k &t how analog Sgnals are filtered using digital
techniques. Arthur Makosinski

8¢ HOBBY CORNER
A new contest and notes trom the maibag:
Earl “Doc” Savape, K4508

102 NEW IDEAS
A ward counter lor your typewrier,

VIDEQ 81 IMPROVE VIDED SOUND
A look at several methods to Improve the sound quality ol
your home video movies Len Feidman

84 SEAVICE CUNIC
Troubleshooting IC's. Jack Darr

# SERVICE QUESTIONS
R-E's Sarvica Editor 50lves tachacians’ probliems

TEST EQUIPMENT T7 TESTING FOR SAFETY
Here's a look at how the Underwritars Laboratones check the
satety ol test equipment gnd what the UL |abel means,

Jack Owrr
Andio-Electronice. (1SSH 0033-7852] Pubiishad monthly
COMPUTERS 88 COMPUTER CORNER by GernSbath BuBICALONS InC.. 200 Park Avenus South.
Ni ork. HY Secong-C L
W ¥ 10003. Secol 1a%% Posrage Pied of New
A CaEPoteRmeTony IRl eatipindie York. .Y end addiliona! mating offices Ow;rnr (73
scription rite: U SA ane U5, possessions. $13.00.
Canadga 516.00. Ciner countras, 50 (cash croers
RADIO 84 COMMUNICATIONS CORNER enly 9:?:;:'.(‘:" USA currency) Singie covies $125.
: [ LI LT 1ons, INC, ights
Shortwave lisiening on a budget. Herty Friecdman P e reoci Prinied Iy LSTA
Subacription Service: Mad Bll subscnplion orders
EQUIPMENT 37 RAmdio Shack MG-1 Synthesizer chdn?es mrrmon?enu and Postmaster Notces of
unde/ivered comes {FOrm 3579) 10 RadO-Eiecinpnics
REPORTS 42 microtek Bytewriter-1 Printer SubscnDlion Servich Box 2820, Bouker. CO 80322
) A SLBMDEC SIE-RIDr &3 A8T WY £ st 2l
DEPARTMENTS 186 Advertising and Sales Offices 26 LeNers g'ubhr:mmt;n.nugcﬂpu andior mgmbg.r phmogm:ws
If tReir rETUrR 1S desiréd Shouid thay D remcted We
130 Advertising Index 108 Marke1 Center iaCiaim By respansibility 10r ihe |o8% Or damads of
106 Hooks 100 New Producls MANUSENRES and/ or Brtwork oF photagraChs whie yn our
" PossedSicn oF Othe rwoese
131 Free Intormation Card & What's News
AL § pofvice 10 readers. Radic-Electronica publlenes sysilibke plans or intormation (alaling to newi groductl techniQuas end sclentiic and technolagical cavelopments.
Because of pOusible varignces in the quality and condition of materisis ang workmlnmlp used by resders. Radio-Elecironice disclaime sny responsibilily tor the sate and propar
tunctioning of rescar-built propecis based ¢POn or from Plent of infor in Ihis

www americanradiohistorv com
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# RADIO-ELECTRONICS

VIDEO ELECTRONICS

DAVID LACHENBRLUCH
CONTRIBUTING EDQITOR

DISC
REALIGNMENT

Growing pains and early problems have caught up with the infant videodisc industry,
resulting in some major changes and realignments. In the optical LaserVision camp,
the two early prime movers—IBM and MCA—now are out of the action so far as manu-
facturing 1s concerned, and Pioneer is in the driver's seat. along with Philips. Plagued
by slow dellveries and a high reject rate, DiscoVision Associates, a jointly owned IBM-
MCA venture, closed its Carson. CA plant, and now exists only as a patent-licensing
company.

Pioneer Electronics {Japan) purchased DiscoVision's 50% interest In Universal-
Pioneer, which masters and presses optical discs in Kotu, Japan. With the closing of
the Carson plant, the only magor scurce of optical videodiscs was Japan, where Pioneer
is pressing consumer and industrial dises and Sony Is pressing Industrial discs only.
However, a new W.S. facility for optical discs has just been opened by 3M in Menomonie,
Wl. and a new firm—Vidisco, headed by David Paul Gregg, an engineer who led the
early development of the optical disc—at press time was bidding for the Carson facility.
Another company, Quixote Corp,, plans ta press industrial optical discs using a new
fast process. Philips expects to open a disc plant in Blackburn, England this year,

North American Philips isn't giving up on the disc. Its Magnavox Magnavision player,
which has come in second lo Pioneer's unft in features, will be replaced temporarily by
one made tn Japan by Pioneer around midyear. Probably it wil be sold under Philips’
Magnavox, Sylvania, and Philco brand names, until a completely new Philips-developed
model 15 ready in 1983,

RCA DISC
PRICE
SLASHED

Meanwhile, RCA's CED system has aiso been having its share of troubles. Player sales
tast year simply failed to meet prejections, and competitive compatible players have
been for sale at extremely low prices However, RCA was surprised by the almost in-
satfable demand for discs from people who did buy its players; those who owned them
for eight months or more purchased an average of 23 discs. As a result, RCA's market-
ing philosophy seems to have changed to one of wooing disc sales by offering players
at low prices. RCA introduced a new model of Its basic (monophonic} player with a
suggested list pnce of $349.95, down $150 from its onginal model {(which is virtually
the same as the new one), and offered the older model to dealers at an even sharper
discount. RCA plans to introduce a stereo-sound model during this spring and a wire-
less remote version in the fall.

LOOKMAN

Sony has introduced a sort of “'video Walkman" in Japan, and probably will market it in
the U.S. later this year. The 2-inch picture is provided by the first flat TV tube to be soid
on the consumer market. The "FD" (Flat Display) tube resembles a small table-tennis
paddle, its alectron gun being parallel to the screen rather than perpendicular. The
tube itself 1s about ¥-inch thick, 2.17 Inches wide, 524 inches deep; the TV set is
smaller than a paperback book, and can be operated for 2% hours on four AA alkaline
cells. Another ftat TV, using a 3-inch tube based on the same princlple, has been de-
veloped by Sinclair Research of the UK. and is to be bullt by Timex in Scotland tor in-
troduction here this year. Sony's Flat TV sells for about $240 in Japan. R-E

www americanradiohistorv com



www.americanradiohistory.com

“"No one else
gives you
as many
functions in
ahandheld
DMM.

NOw you can
move up to
Fluke?

Suggested ULS, list price

technical data circle No. 24

1187-4 D804
RE 582

\ie've gob et iews for puople
who've been holding ot for » high
ruhity, high prrformance DMM @ &

price: Fluke’s mew nine
function mockel D 831 & now avaikible
A wdect electronics supply Sones,

With a suggasted U1 5, + of onby
244 sl features you want faxd in any
cther heexlbeld DMVM, the DEM & an
exceptional vahae. There's why.

Logtic level and comiinuity
westing: A ral timesaver fof

shoting pasive grcuits in pob’s,
viloes, relay paneks amd the like, The
DA has o switchsckctable audible
tane and vl symbols 1 inticate
coinuily ar logc levels.

Direct temperniune readings in

C: Used with any K-type

A

"

nE/

e TR Y
o g ".'I
N

i,

thermocouple, 1the D80 didivers fully-
vormpuerested readingss i1 °C from
APC w4 EEGCC, fur chevking
heating sl refrigeral on sydems

Peak hold feanre capluns
tramsienis: A short-term nenuey in
the 13 captures aixl Tudds the prak
rexding af o motor starting curment.

And nuwe: O.0% Ixeac de accuracy,
aunductinee, 26 mvisimenies il ranges,
letiery. safety-designed 1est ks and a
ane vear parts ad bilewr warrnty, A
full line ol sacoessones & also avinkbihle
o extend the measunement @pabilities
of vour [XMVM,

Ask your dezber abowt the
powerful. verssike [ 801 and the net of
Fluke's new Serics 1) [ine of koot
dizital multimeters.

h

I
]
1
o
B
[
1

If your desker doesn't carry Series I}

Muliimeters yet. call this number. We'll be

happy to tell you who does. 1-800-42t-3182

From the world
leader in DMM’s,
Now we've designed
one for you.

IFLUKE]
&
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WHAT'S NEWS

U.S. semlconductora
now equal Japan's

The quaiity of American 16K
RAM semitonductors is now
mnning neck-and-neck  with
that of their Japanese Counter-
parts, reports Richard W. Ander-
son. gengral manager of the
Hewlett-Packard Computer Sys-
tems division. S0 far as 16K
memory parts are concerned,
the contest is now more nelrly
company-versus-company than
country-versus-country. though
wé have yet 10 find a U.S. sup-
plier who consisténtly matthes
the best of the Japanese.” he
says

Failure rates among units
from six suppliers—three of
those Japanese and three were
American—ran from 7 to 30 fail-
ures per 10.000 units, says An-
derson. Both the highest and
lowast failure rates were in
semlconductors from Jtapanese
suppliers. he said,

United States Mall
goes slectronic

Electronic  Computer-Origi-
nated Mail (E-COM} became
part of the postal technology
last January. It otiers large
mallers considerable economy
in distributing their computer.
originated mail.

o

\ N i
E-COM EQUIPMENT UNDER TEST gt

E-COM mail starts in a com-
puter, as deces much of the
other mail today. It 15 transferred
to magnetic tape and trans-
mitted by telephone line (or
other communications Carrier)
to one of the 25 “Serving Post
Offices” of the system. From
there K is transmitted electroni-
cally 1o any of the other 24 post
oftices In the net. The electronic
message Is Inen pfinted out,
trimmed. folded, and placed in
envelopes with the address
showing through a window In
the front. Delivery is by first
class mail.

Twenty-five post otfices began
the service. Others will be
added as expedient.

Caslo is now making
& personal computer

Casio InC. has added to its
llne a new socphisticated per-
sonal desktop computer, which
can be éxpanded up to 32K bytes
of Aandom-ACcess Aemory
(RAM). A unique feature Is the
4K CMOS (Complementary Met-
al Oxide Semiconductor) RAM
cartridges, on which pro-
grams can be sotred for quick
access for up tO three years,

A high-resolution  graphic
function can @xPress various
tables. patterns. and grapns.

-

the RCA Governmant Commumicstions

Systemt, Camaden. NJ. (RCA supplied the equipment for the New system, on
» $31-million contract) The system acCepPis Inputs from s customar's com-
puter-generated magnelic tape or from B computar via private Weecommuni-
cations carriers and transmits it to the slectronic center designated by the

customer, whate It is printed. trimmed. lokded. placed In snveiopes, and de- |

livared by first-clana mall.

TME CASIO FX-0000P personal computer. The basic unk comes with 8 4K
RAM, » 5.5-nch built-ln CAT, very sxtensive high-resolution graphics, and
powerful mathematical functiong for scientific, anginedring and siatislicsl

operations.

thus simplifylng analysis of ex-
perimental results or business
data, Hard copies can be ob-
tained with an optional graphic
printer.

Powerfui mathematicar func-
nons Include standard deviation,
regression analysis, and cOrre-
lation coefticient,

The system uses a high-level,
sami-compiled, problem-solving
basic language, CBASIC. An
gasily understood grammer and
versatile comrmand group rrake
it easy to master.

Suggested list price for the
Casio FXS000P 15 $1,199. Nu-
mercus ophions are also avail-
able for the computer.

RCA videocassette

|now plays 8 hours

A new RCA long-play tape ex-
pands the recording capabillty
of the “SelectaVimion” wideo
cassette recorder 10 a full eight
hours. The new videotape per-
mits packaging one-third more

| tap#& in a standard YHS casselte,
| resulting in an extension of

playing time from six to eight |

hours In the SLP mode.
The deluxe B-hour tape cas-

| sette. VX330, carries an optional
| retail price of $§32.95. Two pre-

vious blank-tape cassettes, the

VK125 and VK250, with record-
ing tlmes of three and six hours

respactively, will remain in the |

line.

| Five new standards
published by EIA

The Engineering Department

ol the Electronic Industries As-
| sociatlon announces five new
of updated standards.
RS5-483, "Standard Method of
Test for Eftective Series Resis-
tance {ESR) and Capacitanca of
| Multliayer Ceramic Capaciiors

at High Frequencies,” is the first

of its kKind for suth measure-
| ments. A low-ESR transmission
ling has been construtted. and
a mathematical system devised
for using i in 2 resonant mode
to determine capacitor Parame-
tars, particularly ESR., up 10
microwave frequencies. Coples
of RS-483 are priced at $10.00,

RS-311-A, “"Measurement of
Transistor Noise Figure and Ef-
fective MNoise Temperature at
MF. HF and VHF' revises RS-
311, adding information neces-
sary for ‘affective inpul noise
temperature” measurements.
Copies of R§-311-A are priced
at $6.00 each.

RS-381-A updates RS-381.
claritying the method used to
measure Q" of a voltage-
variable-capacitance diode in
the low VHF range. using an RF
admittance bridge. It 15 avail-
able at $6.50 each.

RS-490, “Standard Test
Methods ©f Measurement for
Audio Ampiifiers,” reclaces EIA
l conttimited on page 2

www americanradiohistorv com
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COMPARE HITACHI TO TEKTRONIX . . .
... THEN DECIDE!

per!ormance at our

MARKET-SHATTERING PRICES!

Buy with confidence from the nation’s largest Hitachi distributor
REHITV1050 100 MHz, List $2375.00 REHITV352 35 MHz, List $1150.00

Sale $1595.00 | Sale $795.00

REHITYS550B 50 MHz, List $1745.00 REHITV202 20 MHz, List $850.00

Sale $1250.00 | Sale $595.00

All HITACHI Scopes come with 2, 10 to 1 Probes
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"USING 210 PROBE
tUSING 211G PROBE WiTH MAGNIFIER
Until now, i you wanted a S0MHz or 100MHKz dual trace oscilloscope of un- | HITACHI Osciloscopes arg innovative oscilioscopes designed and manu-
compromising quality, there was only one choice. Now there is a second. but- | factured by Hiachi Den$hi Lid The wide experience gained by HITACHI
standing new deiay Sweep with an established name — the Hitachi ¥550B and | electronic specialists n producing 0sCI0SCoDES has resulted in this ling ot

the V1050 madern oscilloscopes teatuning wider band widlh, more compact desyn and
The HITACHI Y5508 (50MHz) and V1050 (100MHZ) offer all the light weight Through adopling Slifcuitry with tinear [C's and logic 1C'S
capabimies you might demand Irom a lab grade oscilloscope. Cap- plus modern manufactuang techniques. Including automatic com-
ahilites such a5 a max sweep rate of 2ns/div (V1050] Sns/dwv V5508B). ponent-nsertion machines. These oscilloscopes ofter inCreased stabil
Also fealures You may nol expect, Iike sensitivity of 1 mvidiv (V550B} ity, improved refiatulity, excellent performance and enhanced operating
Smvidive (V1050) @ 10MHzZ, automatic focus corection, and a built-in ease.
TV sync sepdsator circult. The panel fayou! is designed to create maxynum Operaling ease by
The cost? Remarkably reasonable. expecially when ybu considering measuring processes and operation frequeéncy. The layout
compare M to the other leading SOMHZ of ELECTRONICS s drvided Wnto theee blocks according 1o
100MHz Dual trace 0SCIloscopes IX's a price PRIORITY - respeciive functions idenlibed by dif-

treakihiough made Dossible t;y u:mg i G R Deenng Ave, Chotsworth.CA 9131 a tzer: colm1 Thes convenremeﬂraent(-
date production techniques and a design esign for users WnProves daily
backed up by over 20 years o) mgm o ORDER TOLL FREE (800} 423-5922 controllability and drastically reduces

oscrloscope experience CA, AK, H1 CALL {213) 709-5464 a operating errors
TERMS US. ms.\ WG, AL, Chick Soney Ocoe, U 5. Funam Dnly. CA resadencs ade) B Saies T%“ S15.00 FRB LACH RECILINRCRPE Ry UPS Surtace Shepowng and Hasdg Just B i, e yous phond sumret
Prices Judyst] ll CRARGE wnthout noliIce Wt wnd] 80 OUF bt D fheve proes through Aol 1982 Fr complele ipecficalon, sre our £0 PIOE CoLBIag i the Nowernbnd s of o serd §9 D0 1or your Copy, 00y Sak
Prices o lor v cpae ongers 0y S1B01 E 99 AN EREE INEAQMATIAN CARD
www americanradiohistorv com

- 2861 AVW


www.americanradiohistory.com

@ RADIO-ELECTRONICS

Everybody’s making money
selling microcompuiers.
Somebody's going to make money
servicing them.

New NRI Home-Study Course Shows You How to Make Money Servicing, Repairing,
and Programming Personal and Small Business Computers

www americanradiohistorv com
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Tralning includes the new
TRS-R0 Model [ microcompu-
ter. 6-function LUD Bechman multimetcr. and
the NRI Discovery Lab with hundreds of tests
and experiments.

Seems like every time you tum
around, somebody comes along with a
new computer for home or business

use. And what's made it all possi-
ble Is the amazing miCroprocessor,
the tiny little chip that’s a computer
in itself.

Using this new technology,

the industry is offering compact,
affordable computers that handie
things like payrolls, billing, inven-
tory, and other jobs for businesses
of every size...perform household
functions including budgeting,
environmental systems control,
indexing recipes. And thousands
of hobbyists are already
C o owners, experimenting
and developing their
OWT) programs.
Growin
Deman
for Computer
Technicians
This is only one
of the growth factors in-
fluencing the increasing
opportunities for qualified
computer technicians. The U.S. De-

partment of Labor projects over 100%
increase in job openings for the decade
through 1985. Most of them rew jobs
created by the expanding world of the
compttec
Learn at Home

in Your Spare Time

NRI can train you for this excit-
ing, rewarding field. Train you at home
to service not only microcomputers, but
word processors and data terminals, t00.
Train you at your convenience, with
clearly written “bite-size” lessons that
you do evenings or weekends, without
going to classes or quitting your present
job.
] Your tralning is built around the
latest model of the world’s most popular
computer. It’'s the amazing TRS-80™
Model III, with capabilities and features
to perform a host of personal and busi-
ness functions. No other smalf computer
has so much
software avallable
for it, no other is

used and relied on by so many people.
And it's yours to keep for personal or
business use.

You get plenty of practical experi-
ence. Using the NRI Discovery Lab® that
also comes as part of your course, you
build and study circuits ranging from
the simplest to the most advanced. You
analyze and troubleshoot using the pro-
fessional Beckman LCD digital mul-
limeter you keep to use later in your
work. Then you use the tab and meter to
actually access the interior of your com-
puter. . .build special circuits and write
programns to control them. You “see”
your computer at work and demonstrate
its power.

{TRS-80 Is 2 trademark of the Radio Shack
division of Tandy Corp )

www americanradiohistorv com

Become the

Complete Computer Person

You're also trained in writing and
debugging both BASIC and advanced
machine language programs...gain
hands-on experience in the operation
and application of computers to busi-
ness and personal jobs. You're trained
to become the fully rounded, new breed
of technician who can interface with
the operational, programming, and
service facets of today’s computers.
You're ready to take your place in the
new electronic age.

Other Opportunities

NRI has been giving ambitious
people new electronic skills since 1914.
Today’s offerings also include TV/
Audio/Video Systems servicing with
training on our exclusive computer-
programmable 25" diagonal color
TV...Communications Electronics for
servicing and installing microwave,
broadcast, CB, rada, etc...and other
state-of-the-art courses.

Free Catalog.. Mail Card
No Salesman Will Call
Send the postage-paid card for
our 100-page cataiog showing all
courses with equipment and complete
lesson plans. There's no obligation other
than to yourself. See how NRI can help
you grow with the most exciting and
important new field of the 80's. If card
has been removed, please write to us.
Education Center

t',‘.li FY 3939 Wisconsin Ave.
| .n . Washingion, DC 200t6

We'll give you tomorrow,

NRI SCHOOLS
McGraw-Hill Continuing

a6k AV
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WHAT'S NEWS

continued from puge 6

RADIO-ELECTRONICS

Interim Standard No. 2. which
replaced IHF -A.202 published in
1978 by the Institute of High
Fidelity. Copies are $8.00 each.

RS-475. "Generit Specifica-
tions for Fiber Dptlic Connec-
tors,” covers all fiber-opti¢ con-
nector types. Price is $7.00
each.

Copies of all the apove are
avallabie from the Standard
Sales Otfice, Electroni¢ Indus-
tries Association, 2001 Eye St
N.W.. washington, DC 20006. A
free catalog of EIA and JEDEC
standards and engineering pub-
lications is also available.

Domestic satellites
now number fourteen
With the launching of RCA’s

Satcom [V on January 14, there
were the equivalent of 14 U.S.

domestic Satellites in orbit. Like
its pradecessors. Satcoms, |, Il
and WI-R. Satcom tV has 24
thannels, each of which can
carry 1,400 voice Circuits, one
FM/color-TV transmission, or 64
megabits of computer data per
second. The satellites. cover all
50 states and Puerto Rico.

With Satcom IV, RCA Ameri-
com has two satellites dedicated
to cable TV. They have a com-
bined programming capacity of
more than 1,000 hours per day.
There are now 22 milllon U.S.
homes served by cable TV, and
nearly all of them receive at
least one salellite-relayed chan-
nel of programs.

| interference cut

by new QE device

At the recent International
Solid State Circuits Conference
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AN RCA SATCOM, wilh the various parts identified.

HEART OF GE'S NEW CIRCUIT for detecting radio signeis through extreme
interferance ks a pair of 128-point binary-analog computers in the central part
of the chip. That chip was developed by gcientista 81 the GE Resaarch snd
Devetopmant Canter st Schanectedy, NV.

of the |EEE in San Francisco,
General Electric scientists de-
seribed microelectronit device
that improves radio communi-
cations where theére's extreme
noise or interfarence,

The device—called a surface-
charge correlator—is ntended
for military applications. It will
allow atfective communication

under combat conditions where |

the frequencies are jammed by
the enemy.

The tny (0.110 x 0.265 Inch) |

clr¢uit chip will recognize and
amplify specially-coded signals
conlalning wvoice communica-
tions. while discarding jJamming
neise. It does that by a series of
multiplying and adding opera-
tions—at the rate of over a bil-
llon calculations a second.
Through those calcuiaticns, the
device can judge the degres of
correlation between incoming sig-
nals and a special code pro-
grammed into Its memaory.

If the degrea of correlation is
high, the device concludes that
the radio signal contains the
desired voice data. Signals with
a low degree of corretation are
dismissed a3 noise. The desired
data. contaming the voice ma-
terial, is amplified and passed
on 1o a decoder, which reas-
sembles them into recognizable
words.

Ford moving toward
semiautomatic travel?
This year selected car models

in the Ford lineup will carry the
company’s second-genération

Message Center that seems to

some to be an approach toward
the automatic road control sys-
tem of the future. The Message
Center is part of the standard in-
strument panel on the new Con-
tinental. Another version, the
“Tripminder,” is optional on the
Mercury-Marquis. Cougar XR-7,
and Ford LTD and Thunderbird.
The optional “Trlp Computer”
will be avalabie on the European
Ford Granada.

All three will show the day.
date, elapsed trip time, distance
travels, average speed, and in-
stantane®us and average fuel
consumption. The Continental’s
Message Center can also be
programmad to show the esti-
mated time of arrival and dls-
tance to dastinatbon. It aiso
shows the distance that can be
traveled on the fusel remaining
in the tank, as does the Trip
Computer,

The systemns are produced by
Philco-Ford of Canada Ltd.. use
National Semiconductor's BO50
microprocessars.

IM’s videodisc plant
is now In operation

3M has opened a complete
videodisc mastering and repli-
cation facility In Menomonie,
Wi, {about 50 miles trom the
company's St. Paul headquar-
tars.) The plant was in a modined
start-uUp mode for several months
before the opening.  while
testing the sophlsticated equip-
ment used in 3M's proprietary
reptication process.

The discs are compatible with
Magnavox, Pioneer, Sony. and
Discovision players. R-E

-
L]
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NEW!

NOW AVAILABLE

O

O
o
®

3-WAY
WALL SWITCH

‘Prices subject to change
without notice.
Please add $3.00 shipping.

"BURGLARY
INSURANCE SALE

SAVE $$ ON BSR SECURITY SYSTEMS.

QUANTITIES LIMITED

*497>

THE TIMER. Most burgiars
stay away if they think someone
Is home.,

The BSR Systern X-10" Security
Timer plugs I anywhete aond
automnotcally turms kghts,
TV sets_hi-fis, ond
opphances on and o
A preset times dunng B8
the Aoy and night, oF
Instanity at the touch of
Q bufton, 50 your house not
only looks but sounds Ived-in

even when you'te not home,

[
$||95 LAMP MODULE. Pug-in untis recetvel
sgnal from Timer of Mini Controlier to control lamos
anywhere n e house. Jum therm on. off, dirn. of
bnghten mem All by remote confrol. LMSHH

SWITCH MODLULE.
Reploce exising indoor woll
switchas wih these modules
to control Impontant INCoor
and outdoor overneod

lights Hobway ights. Porch

$13195°
I'l AFPUANOE MODOLE Rginunis | o Losvaiit ot

recene signals to tum apphances on ond off ony-
where in the house. Limit 3 per custome: AMOM

“Modules shown ore $14,05 each with the purchase of fimes. Conscle of Cordless Contollien

52995 ULTRASONIC COMMAND CONSOLE. Simply press the
buttons on the keyboard, and confral lights and applionces throughout the
house. Also recelves signals from Cordless Controller

51295 CORDLESS CONTROLLER. Transmits signals to the UC3IM
Console fom up to 30 feet away.

BROVSTEM X10_

THE TEST EQUIPMENT SPECIALISTS —

TOLL FREE HOT LINE
800-223-0474

44 wEST asm STREET wEw vOltx oy 100 1100?2234

www americanradiohictorv com
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Shure Brothers Inc., 222 Harirey Ave., Evanston, 1L 40204

CIRCLE 17 ON FREE INFORMATION CARD
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EDITORIAL Eleclzeniss

Hugo Gernsback (1584-1967} founder

M. Harvey Gernshack, aditor-in-chiaf
Larry Steckler, CET, publisher

Cable-TV Interference o IR 3

Joset Bernard, K2ZHUF, technical editor

Carl Laron, WB2SLR, assistant editor

Jack Darr, CET. service editor

Leonard Feldman
contributing hi-fi/video editor

Robert F. Scott, semiconductor editor
Herb Frledman, communications editor
Gary H. Arien. contributing editor
Dayid Lachenbruch. ¢contributing editor

You may feel that subscribing to a cable-TV service, will put an
end to your TV reception and inteference precgrams. Unfortunate-
ly. that is not always true. As it furns cut, midband cable-TV chan-

nels overlap VHF amateur radio bands and, among other sources, ERjtoe PRt aus K4S DS hobbyeeiton
offending Interference could be from your neighbor's ham rig. 8ut Ruby M. Yes. production manager
before you declde to expand your junk box with parts from your Robert A. W, Lowndes, produttion
neighbor's rig, let's take a closer look at the problem. associate

The cable-TV company transmits over shielded coaxial cable 2 e oo
lines. A "leaky' cable will not only “receive’ interference, but will Joan Roman, ¢irculation director
alsc permit the cable signal to escape and be transmitted as inter- Arline R. Fishman,
ference. If your cable turns out to be leaky, it's unusually the re- advertising coordinator
sult of poor installation. Cover Dnota by Aobart Lawis

If you should track the source of your cable interference to your Radio-Electronics is indexed in Applied
neighbor's rig, remember that at the same time you are probably Science & Technology Index and Readers

. " : : . Guide to Periodical Literature.
interfering with his amateur transmissions. To control that sticky b Ll e e b

situation, the FCC has restricted the maximum allowable leakage

level from the cable to 20 4V-per-meter measured at a distance of B R ack e keatori e

10 feet from the cable over a frequency range of 54 MHz to 216 200 Park Ave. S.. New York. NY 10003
MHz. Unfortunately, the FCC hasn't aggressively tracked down or R TRM, Ha v e ehaCk
taken action against offending cable companies. If you find inter- ML) e LR T
ference in your cable-TV reception, report it to the cabie com- ADYERTISING SALES 212-777-6400
pany. they're respensible! Larry Steckier
Recently, the FCC has proposed to increase the maximum ai- Leo/anej

lowable leakage level from 20 4V to 100 4V. In response, the EAST
ARRL {American Radio Relay League) has flled a petition against Stanley Levitan
the proposed change. In its petition, the ARRL argues that “'the ey T BEtIOpICS

3 ) H . 200 Park Ave. South
Committee’s recommendation constitutes acceptance of poor New York. NY 10003
engineering practices of the cable industry and encourages ex- 212-777-6400

pansion of an existing problem.” We fully agree and suppont the DL ITo TR A rkarm s Okln,
ARRL in its petition. We hope that the FCC decides against this Raiph Bergen

latest proposal and acts to enforce the existing reguiation. The Ralph Bargen Co.. Inc.

540 Frontage Road—Suite 325

Northiieid. Ilinois 60053
312.446-1444

PACIFIC COAST
Mountain States

Maran Green
Radwo-Electronics
% 41350. LaBrea Ave,
Los Angeres. Ca 90036
213.938-0166-7
e — =
SOUTHEAST

ART KLEIMAN Paul McGInnis

@ Paul McGinmis Company

:—.:J Editor 60 East 42nd Street

o) New York. N.Y. 10017

& 212-490-1021

O

L

|

u:I 0’.“. 3 -
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 For under $1095, these troubleshooters |
~ from Non-Linear Systems can handle
virtually every test situation.

An unbeatable combmanion The all purpose M5 215 mimscope lleht), and 1he remarkable
Touch Test 20 DMM (nghid, which puts 20 keey test flunctions at yous fingen:ps. Now take the lab
1o 1he ptoblem Or the problem 1o 1he lab

Togethet. the remarkable Touch
Test 20 DMM and MS-215 mini-
scope from Non-Linear Systems
give you one portablelab instead
of a cumbersome collection of
individual testers. They come
with a trim price. too. Under
$1095. Whatever your trouble-
shooting problems. chances are
the Touch Test 20 and M$-215
can supply the answert.

Touch Test 20. Small wonder.
The Touch Test 20 weighs barely
2 lbs., 4 oz. Yet it puts 20 key test
functions at your fingertips. Plus
the ability to measure 10 electr-
cal parameters and 44 ranges.
Operation's a snap. No dials. Now
a light touch chooses the function.
Large 0.55 LED numbers show
the reading.

Most innovative portable/bench-
type DMM available. The Touch
Test 20 performs a variety of
mainline tests and measures,
nimbly and accurately. From AC
and DC voltage checks to diode
and transistor tests and continu-
ity analysis. And dozens of tests
in between.

A shop-proven. field-proven
performer, the Touch Test 20

comes with test leads, temp
probe and resistor/capacitor test
adapter. Features automatic
polanty and overload indications
plus in-circuit test capabilities.

Touch Test 20 at a glance.

Maaswremaniy
AC Vollsge 10V 10 750 YRMS. 6 ranges
DC voltege 1OV 10 1000 VDC, & mnges
AC Cunern 10 pA 10 10A & renges.
DC Curtent 001 wAto 10K 7 ranges.

Ressiance 10 midli {10 20 meg O,
7 sanges

Temperalure  =-PC 10 15%0°C. =40°F 10
302°F. 2 ranges.

Conductance 001 nS to 200 nS (equnalens
12 5 megohms W 100.000
megohms | 2 ranges

Capacitance 1 pF 10 200uF & ranges
Teots
Dvode Dwode and ranwssiorn junchons
tn comductng and nen-
condueting directions
Continuity Audible signal
Sine 29 Hx B4 W75 D
{74 mm e 163mm x 191 mm}
Welghi 216 40z {102 k)
Prics $494 o0 wath batterves

$537.00 wathout battenes

MS-215. A whale of a miniscope.
With the M5-215, 15-megahertz,
battery/line-operated, dual-trace

miniscope, versatility and porta-

bility come in a 3 |b. package.

MS-215 at a glance.

Vertieal Bandwidth
Deflaciion Fucior

15 MHz

10mV/div to SOV/dew
12 calibrared ranges

lepat lmpedance | megohm m paralle]

wath
Time Base O Y Sec/dv 1w
05 Sec/dm
21 calibraled ranges
Horlzontal Bandwidth 200 kHz
Trigger Modus Automnatic, Intemal.
Externat and Line
Power Souwrcesr
Iniermal Rechargeable lcad acd
battenes
Extermal 155 VAC or 230 VAC
S0 80 Hx va plug in
transdormes
Stz 29 Hx64" Wx80"D
(Fdmmx 163 mmx
203 mm)
Welght 21bs B 36 kg
Prica $596.00

Works wonders, On-she. In the
fleld. Repairmen use it to trouble-
shoot DMMs, counters, power
supplies and signal generators.
Analyze calculators, microproces-
sors and electronic games. Test
C-MOs, OP AMPS, osclllators,
shift registers. And it simplifies
measurement of propagation
delays. phase shift and waveform
testing.

Both warranted a foll year. If
yYour work demands test equip-
ment that handles virtually all
normal appllcations, at a price
you can live with. road test the
Touch Test 20 DMM and M5-215
miniscope. Just two of the many
exceptional electronic test prod-
ucts we've developed in the past
30 years. From the specialists in
the science of staying ahead.

Non-Linear Systema, Inc.
Drigieiitr o Jog PRS- sl

a M, Do ke, Colibgrmia B4

Tomphart (F14] 7001134 TWX $10-232 1132

CIRCLE 25 ON FREE INFORMATION CARD
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If you have put oft
learning more
electronics for any
of these reasons,
act now!

I don’t have the time.

High school was hard for me and

electronics sounds like it may be
hard to learn.

I can’t afford any more education.

I have a family now.

I’m here. You’re there. I've never
learned that way before. I'm not
5 sure it will work for me.

2 Read the opposite page and see how you can get started today!

www americanradiohistorv com
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Be honest with yourself, Are
the reasons really excuses? You
already know enough about
electronics to be interesied in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into resuits,

You don’t have the time. Be realistic.
All you have in life is a period of time.
Use it. Try to know more tomorrow
than you do today. That’s the proven
way o success. CIE studies require just
about 12 hours of your time a week, two
hours a day. You probably do have the
time.

Electronics sounds like it may be hard
o learm. You already know something
about electronics or you wouldn’t be
reading this. Now, build on that. CIE
Auto-Programmed ® Lessons help you
learn. Topics are presented in simple,
logical sequence. All text is clear and
concise for quick, casy understanding.
You learn step by siep, at your own
pace. No classes to attend. Nobody
pressures you. You can learn.

You can’t afford any more education.
Actually, you can’t afford NOT to
gain the skills that can put you ahead of
the others. You know what infation is
doing to you now,_ Education—learning
a skill—is an inflation-fighter that can
be yours. if you are not able to pay full
tuition now, CIE will lend you funds on
a monthly payment plan.
You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours. Electronics is
a rewarding career cheice. CIE can heip
you (o get started on that career.
You're there. We're here, How does
CIE help yYou learn? First. we want you
to succeed. You may study at home, but
you are not alone. When you have s
question about a lesson, a posiage
stamp gets you your answer fast. You
may find this even better than having a
¢lassroom teacher. CIE understands
people need to learn at their own pace.
When CIE receives your completed
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That's
how CIE helps you learn.

NOW, IF YOU AGREE CIE
TRAINING CAN WORK
FOR YOU, HOW ELSE
CANCIE HELP YOU?

Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
in electronics. Although *“big’* does not
always mean *'best:’ it is evidence that
CIE is a strong, successful institution
with the people and resources to help
you succeed.

"
'_/""ﬁ
Step-by-slep legrning includes
“hands-on’’ training.

The kind of professional you want to be
needs more than theory. That's why
some Of our courses include the
Personal Training Laboratory, which
helps you put lesson theory into aclual
practice. Other courses train you to use
tools of the trade such as a SMHz
triggered-sweep. solid-state oscilloscope
you build yoursel[—and use to practice
troubleshooting. Or a Digital Learning
Laboratory to let you apply the digital
theory that’s essential loday for anyone
who wants to keep pace with electronics
in the cighties.

Your FCC Llicense can impress
cmployers,
For some electronics jobs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor. Either way, your License 15
aournmcnt-ccrtiﬁed proof of your
nowledge and skills. More than half
of C1B’s courses prepare you (o pass
this exam. Surveys show that some
80%, of CIE graduates who take the
exam are successful.

1ClI

Cleveland Institute
of Elactronics, Inc,

Find out more!

Today. Now.

There's & card with this ad. Fill it in
and return. If some other ambitious
person has already removed it, use the
coupon.

You'll get a copy of CIE's free
schoo) catalog, along with a complete
package of personal home study
information.

For your convenience, we'll try (o
arrange for a CIE representative (0
contact you (O aNswer any questions
you may have.

If you are serious about a rewarding
career, about learning electronics or
building on your present skills, your
best bet is to go with the electronics
specialists—CIE. Mail the card or
coupon today or write CIE (piease
mention the name and date of this
magazine), 1776 East 17th Street,
Cleveland, Ohio 44114,

This could be the best decision
you've made all year.

Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engincering Technology. In fact, all
of most of every CIE Carcer Course
is directly creditabie towards the
Associate Degree.

“If you're going to learn
electronics, you might as weli
learn it right?’

John Cunningharn
Senior Technical Director

Print Name

1776 East 17ch Streat. Claveland. Onio 44114
Arcradited Membar National Home Study Couneil

[ YES,..| want to learn from the specialists in electronics — CIE. Send me my FREE
CIE schoo! catalog. ..including details about the Assoclaie Degree program. .. plus my
FREE package of home study information.

Address

ApL.

City

Siale

MAIL TODAY!

www americanradiohictorvy com

Age Phone (arcas code)_
Check box for G.1. Bill bulletin on Educational Benefits: O Veteran

S Zip

O Active Duty
KE-3

2861 AYIN

Lo
py
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SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITCR

QUASI-TELETEXT Anew berid teletext service that otfers electrenlc listings of tonight's TV programs is
SEHV'C ES now being delivered via the vertical blanking-interval of United Video's transponder 3
on Satcom lll, the circuil that carries superstation WGN. “Electronic Program
Guide"—EPG—carries hour-by-hour listings of shows appearing on cable-TV chan-
nels of cable systems that subscribe to the service. The EPG line-up is formatted
specifically for each cable system, then beamed down the vertical interval, addressed
50 that each cable System picks up only the listings for its own programming. That
makes 1t possible for systems to tallor the directories—and the ads—to thelr local

needs since each system carries different pay TV channels and other services.
Another text service is available on the vertical interval of Satcom Il Transponder 6,
the circuit that carmmes Superstation WTBS. Dow Jones Cable News, a continuous
read-gut of business and financial news. is the latest addition to the CableText pack-

age developed by Satelllte Syndicated Systems.

NEW TVRO New home-satellite rgoeption equipment seems to he stabilizing in the price range
EQUIPMENT under $3,000. according to indications at the latest Consumer Electronics ShO\{v where
dozens of devices were on display. Sizable new companies are alsg getting into the

business which could lead to more research, industry clout. and Innovation.

For example, Boman Industries, a familiar name in the car-sterec market. has
plunged into the home-satellite business. offering several packages of equipment that
will retail for under $3,000. Its néw 3.3-meter antéennas can be put on several new
mounts, including a 4-point AZ/EL mount that permits precision settings for azimuth
and elevation positions. Bomar is offering three receivers, with 1ts top-of-the-line
model SAR-1000 including automatic frequency control, pushbutton controis for satel-
lite-search antenna motor drive, plus a maximum noise of 12 dB. (Boman, 9300 Hall
Road, Downey, CA 50241.}

Aiso at CES, the new Dawnlink 2001 home-Sateliite system made its debut. The sys-
tern, being promoted by Interglobal Satellite Systems inc. (ISSI), includes a motorized
antenna, LNA receiver, and remote control unit—with the package priced at nearly
$5,000. (That is about half the price of other fully motorized systems.} ISSI Is located at
30 Park Street, Putnam, CT 06260.

There's also an increasing market for satellite accessores. For example. Arunta
Engineering Corp. has Introduced its first receiver intended to pick up the increasing
nurber of sterec-sound programs being distributed via satellite. The Arunta OD-3000
stere0 receiver and downconverter carries a $2995 list price, has a noise figure of
about 9-dB maximum, plus several audio metering indicators. (Arunta, PO Box 15082,
Phoenix. AZ 85060.)

AROUND THE Videc News Conterences: A popular new use of satellite teleconferencing is the
SATEL LITE ‘video press confersnce,' which permits reporters around the country tO take part in
coverage of an event even it they are in a distant city. One of the first such applications
CIRCUIT involved MGM/United Artists and their recent movie “Pennies from Heaven.” Stars
Steve Martin and Bemadette Peters, plus the film’s director and sCreenwriter, were tn
New York answering questions from colummists and critlcs in 14 cities around the
country. The feed, which was part of the new teleconferencing service of Hiiton Hotels.
may be the first of a number of similar satellite-fed press conferences run by movie
studios.

RCA Americom has requested FCC permission to taunch Satcom V|, The RCA proposal
calls for Its sixth bird to go up in January 1985; it will cost $80 million and be the most
advanced satellite design, with 24 transponders capable of handling digital audio and
video, packet switching, and other services.

Meanwhile the saga of Satcom IV, which was launched successfully in mid-January,
continues. The FCC declared that RCA s auction to digtnibute Satcom IV transponders
(R-E, March) was not permissible, thus forcing RCA into another plan to allocate the
circuits, In other developments, RCA is planning t¢ put up replacements for aging
Satcoms | and Il during the next 18 months; the FCC has approved one ¢of those
launches. R-E

www americanradiohistorv com
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~ Enter the new age of TV entertainment with the state-of-the-art

Heathkit

HOME EARTH STATION SYSTEM

The stars are now within your reach — and within .
the reach of your budget. Priced as low as $6,995, the
Heathkit SRS-8100 Home Earth Station System puts a

wide variety of TV entertainment at your fingertips. Geo-
synchronous sateliites offer many channels programming
movies, nightclub acts, concerts, musical specials, Broadway
plays, news and more® —most! free of cuts, censorship and
commercial interruptions.

This home earth station SyStem comes with the
Heathkit trademark of quallty and rellabillty.

The specialiy-prepared, do-it-yourself SRA-8100-10
Site Survey Kit helps find the comect location for the
satellite recelving antenna. Step-by-step assembly
manuals and technical assistance from Healhk:t Elec-
tronic Centers make our Earth Station System easy to
assembile and install. The SRA-8100-2 Integrated Low:
Noise Amplifier/Down:-Coventer, SRA-8100-1 Three-
Meter Satellite’ Recewing Antenna and satellite receiver
electronics are made by Scientlfic-Allanta. one of the
world’s foremost manufaclurers of satellite telecom-
mumcations equipment.

SEE THE LATEST IN HIGH-TECHNGLGGY,
EASY-TO-BUILD KIT-FORM ELECTRONICS

Simulated TV picture™. -~

The Heathk!t SRA-8100-3 Satellite Recelver Kit fea-
tures a special Zenith Space Command Remaote
Control. It features 24-channel electronic tuning, drift-
free reception, built-in memary, a bullt-in security clrcuit
{alarm not included) and an attractively- styled walnut-
inish cabinet

View exciting satelllte programs on the néw, state-
of-the-art Heathklt GR-2500 Color Television. It fea-
tures maximum picture sharpness with 330 lines of res-
olution, exceptional 112-channel tuning capability{fcr
cable signals}). rich four-speaker sound, remote control.
optional Space Phone, easy 15-hour kitbuilding and' a
great low kit/cabinet system price

*Federa] COMMUMcanons Commission sduipmant suthoriZation relsling
{0 1he sals of the Hiathidt Esrih Station requice s the Mllowing disciosure
Use of fhis device My viclsts Section 805 of the Communications At
Bl 1934, a1 amanded, thrgugn the unsuthornzed interceplion end divuig-
snce of rho communications for one's own benett whars thers M he

—~It's all In our new, 104-page Heatnkit Catalog.

For your FREE Catalog, write:

Heath Cgmpanw, Dept. 020-898. Benton Harbar, MI 49022
-0r piek up yOur copy at any ol the convenienty-ocated
Heathkit Eiecironc Cenleds hroughout the ULS.

Eriilemem 10 24 raceipt”

Viewing of some satelite TV chanisip miky reduire thil Cuslomer 15 gbtain
POrMUseOn Trom, Of Makl DRYMoALS 10.the Do ming €empany. Som#
PrOGrEmrare sy NoA grant oo missie. Scme . 81alc and foraign
lawa may now or it the tuture kmd thiuse of ihs dewce.The Suntomer is
rEsponyb e for comphiance with all A00hc able lawe B8 rEgUlalions.

Hoath and Heathkft aro registered frademarke ¢f Heath Company Zenhibis a regstered trademark of Zenith Radio Cotporation. Healn
Company and Yeriechnology Eirclronics Coraralinn are wholly-owned arios of Zendh Radio Corporation. Hoathift Electronic
Cortery a8 Dperaied by Veriteehnology Electonice Corpotation

GX-38a
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PHILIPS

TRIPLETT

LE AmR @ Non-Linear Systems

FLUKE] DIGITAL MULTIMETERS
t

*Six tunctions + 3%t resolution
e vorage

B vorage * 0.25% basc dc accuracy
dc Curnent D dapla
& Current Py x
reuslance * CreatiOne] Crolec hion
Mode| BO22B: grocie tes
Thee Troubisshooter x
$139 1234
Modael 80208
Thae Analyst

Madel 80248:
The Investigalor

$189 .

NEW

+ Saven junctions u
o voilage
BE Ol
aC Current
BC et
LS lenCe NIne tunclions  « pea hotd on voltage
mmmr A &8 voiltage and curren] hunctione
- lance (1 ¢ vOltage o ial
* 3% diget remoRion PR Teonio for
#C Cuttet
* 0 1% Dakc de accuracy s lanca
o mode 1oyl of el SRTecTIOn
conduclance (VR)  * 3% -0 repoiuton
* {werioad Drolecon e el and
* 0.1% Basic dc sccuracy
* Twwg year Darts conhiuty owtec|

@] Labor wareanty temperaturs (Ktype ¢ LCD capay

THESE 1981 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE
FOR IMMEDIATE DELIVERY

g

%
» * "l o PRECISION

1479A DualTrace 30 MHz
1477 Dual-Trace 15 MH2
1432 Dual-Trace 15 MHz Portable
1476 Dual-Trace 10 MH2
1466 Single-Trace 10 MH:z

1405 Single-Trace 5 MHz
420 DualTrace 15 MHz Portabls

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

New Low Distortion Function Generator

A PreCISION wooet 3010
E Generates 1w, BOuMe Ind frungie [ |
‘.-n-‘u—

* Varebie snpibuce g koed TTL soue-
wiee oUipUS

* 01 M ic 1Mz 9w isvges
* PuSh Bullon Fvgl I func Bon e bon

¢ Typcal 3 o8y Sorion under 038
tom O 1M i 100uMy

* Yarmbie DG oftset for engrmeerng
BOpRCAtDnE

Call For Owr Pnce

* VOO suterns Ut 1or swip-frequancy
tents

@ O OUDM o Owvariond Polec hon
_ —
@DATA PRECISION 80MHz Counter with Pe::oc: Ij:::tlon
Model 938 o e
0.1%, 3%-Digit, LCD DIGITAL .i‘f‘»j..i‘i:‘m"“‘"“ "
CAPACITANCE - yreeueic, Jmmimsaie = Paroc masnusaments rom Sz

METER ar ranges vkl every Ca0actrce you'

e NBad 1 rREE

» FAST AND EASY TO USE — Dirett mecng.
puEEUnon rargem Julll Dy I A et

* EXCEPTIONALLY ACCURATE — pronaies
2 (1% basx: arcuracy

o TOUGH AND COMPSCT — Bull 10 wiar ML
1 wirvad oes O caltvason accunacy. P

FEADIMG — bag. clear, oot
Fih-cige LD iy, @ ul 05* Righ, reectie
arywhen

* WALUE PACMED — Ouisiandng messuremen
copatdty and Sacenoataly Ouperiomms DC
re-coresant M, and dven Dradges e Tng
2105 e B mAch.
« RELAELE — wararimec f0r 7 il volry

* Perod SverdQf D AN AUl
poRtond

* One PP repoh hon
* Totphz#s W0 DUOR99 Dt overtiow

mped brg mearements rom O
o 2999 99 seconds plus ovirfiow

* Ond-magoim wpul MLl 4
¢ Boghl 43 Pegh LED readouts

Call For Cre Price

We carry a full line of multimeters, oscilloscopes,
frequency counters, audio and RF generators,
power supplies and accessories.

Just call our Toll-Free number and one of our
experts will answer all your questions about test
equipment.
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o< precision

VIZ nah HICKOK

@HITACHI

FLUKE

(i-DATA PRECISION

]

DORKC

WESTON

The Roadrunner
Mode| 6100

« 5 Range audible signal-
ing function

e 0.5” LCD display
e 6 Functions

« 29 Ranges

—

MODEL 130
DIGITAL MULTIMETER

RANGE ACCURACY
DC VOLTAGE
[200mv, 2v, 20v, 200v, 1000v | 5% |
AC VOLTAGE
| 200mv. 2, 20v, 200v, 750V | 1% |
DC CURRENT

| 2ma, 20ma, 200ma, 2000ma, 108 | 2% ]

AC CURRENT
| 2ma, 20mA. 200mA, 2000mA, 10A |

¥:5508 50 MHz Dual Trace,

SPECIAL
RESISTANCE
$125,  [2002. 2«0 20:2, 2000, 202 | 5% |
SAVE UP TO $500 PORTABLE
@ HlTACHl OSCILLOSCOPES
BATTERY OPERATED
::1:;: :g ::: :ﬂﬁ:ﬁ @' Non-Linear Systems
V-202 20 MKz Dudl Trace
¥:301 30 Mz Single Treos Call For Our Prces
¥-3028 30 MH2 Dual Trace
V-352 35 Mz Dual Trace MS-215

[P

oL\ FREE o
a00-223-0474

L 54 WEST 45th STREET, NEW YORK, N.Y. 10036 21 2-687-2224Ewc

Dual Tma Base
V-1050 100 MHz Dual Trace,
Dual Time Base
Call For
REBSﬁq'eECIOa::FER Dusl Trace 15 MHz Dual Trace I0MHz
New Sweep/Function Generator
KEITHLEY
Model 169 .
BENCH/PORTABLE DMM
e 3 giif:iaﬁyquid crystal wooes 3020
« 0.25% basic accuracy ﬁi‘?ﬁ%ﬁ;gw
o Races e SRRy e
$1 89-00 3 1'000,‘1 unng (ange * It e g OG swsecd
. L, mlm, d,‘;hm ogh . I?::r:;.;:r In front-parel or I
0 une  THE TEST EQUIPMENT SPECIALISTS

ADVA
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LETTERS

Address your comments to: Letters, Radio-Electronics,
200 Park Avenue South, New York, NY 10003

=1 SR

o G

LOOKING FORWARD | work when | had finished. and | had fol-

While looking through Ine February |

1982 i1ssue of Radio-Electronics, | found
the “Computer Comer" department to
have a wery positive view of computer
technology today.

Other people reter to the advances in
compuler science as a threat 10 workers.
| thought that the advantages mentioned
in that departmant show just how much
we need those machines, | do not think
that they could harm us very much, based
On our 8conomy.

Soon, | believe, people wilt be ready to
accept computers as a part of their lives.
K. LYNN BELL.

Edwards, MS

THE SINCLAIR ZX81

Recently, | purchased and assambled a
Sinclair ZX81 computer. but it wouldn't

lowed the nstructions reliqiously, wath cer-
tain exceptions. | am not a novice at
soldering. or al reading diagrams. and
accordingly must lay the blame on the kit
designer—or the packer. Since what hap-
pened to me could happen tQ anyone else.
| am writing this wilh Ihe hope that you
will make this [nformation availabie 10
your subscribers.

| ordered the kit and received it within
the 30-60 days purchasers were asked to
allow. On reading the instructions, | saw
references to vanalions in winng for the
UK. USA. and France, with the statement
“not used, USA only™ applying to the RF
modulator. Apparently the instruction
sheet was one for use in France and the
UK. Neverthetess, | proceeded 1o the
assembly.

The PC board ditfered from the dia-
gram of parts locations, and that shouid
have cautioned me immediately to be

caretul, but | proceeded and installed al)
componnts successiully. with the excep-
tions of those that wara marked “not
used. USA only” because they had nol
been supplied. nor were their values men-
tioned 8nywhere. As 8 rasult, one wire of
the modulator was left adrift. Extra parts
had been lumushed. but Ihere were no
instructions concerming them.

| thought that @ telephone call to Nashua,
which is not far from me here, would clear
things up in @ jitty. But when | asked the
operator lor the number of Sinclair Re-
search. Ltd at thelr address there, she
told me, without hesdation. that many
people have asked for their number. but
they do not have 8 telsphone.

My point in writlng to you is 10 Inform
any tuture buyers 1o examine their in-
struction sheets; and if they find that cer-
tain parts are listed as ""not used, USA

| onty"—specifically R32, R33. and D9—

continned on page 32
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An enclosure as
good as your idea.

You've turned a good idea into a piece of equipment— |
now you need a good enclosure. Here's how PacTec

can help you with our versatiie enclosures:

e Attractiveyet inexpensive. * Durable ABS construction.
= Many sizes. colors. accessories. * Buiit in

bosses and slots speed component
mounting. « Available off-the-shelf
from single unit to production
quantities. See them at your
PacTec Dislributor, And ask
him for your free catalog.

PACNTEC...

subsidhary ot La France Corp.
Enterprise and Executive Avenues
Philadelphia, PA 19153 (215) 365-8400

| Specual Muth Purpote MIXER

CIACLE 43 ON FREE INFORMATION CARU
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| FONFTER

.an Kits

Equalizers  Mixers™ LED Meters
STEREOQ GRAPHIC £GUALIZERS EAUALIZERS PRICED FROM
- 1k 1o M.
I LEC METERS PRICES FROM
‘ o s PHAMI
11 Bano €Q 19 )

s ‘l’ts‘, -t

‘y oy
£,
o Tea
PROFESSIONAL QUALITY
THAT yOUCAN
AU D YOURSELF.

& Unsgor TEER b DY) — Stne B — Broacrnie

e ] ot e
A g [l
Ll ) Ll
e "y

| Calt or write for 1ull Produgt information. speciications and pricing to; Asron-Gavin.
123 South McCiny Steacl, Unit F, Santa Ao, CA 92701, (T14) 9578710,
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TE 2200 SERIES

DUAL TRACE OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Introducing a direct line
to a 60 MHz Tektronix scope
built for your bench!

From the world's most
respected name in oscli-
loscopes: a new scope,
plus a new direct order
number, that finaily
makes it practical to put
Tektronix quality on your

bench...at work or home.

Among professional en-
gineers and technicians
there is no substitute for the
performance and reliability
of Tektronix oscilloscopes.

Now. for the first ime,
Tektronx 1s offenng an ad-
vanced scope at anun-
precedented low price
and has a direct order ne
that iets you get your order
processed todayt

The scope: the 2213.
Its radical new design
brings you Tektronix
quallty for well below
what you would pay for

“Pnce FO.B , OR

lesser-name scopes.

The 2213's practical de-
sign includes 65% fewer
mechanical parts. fewer
circuit boargs. electrical
connectors and cabiing
Result; a lower price for you
plus far greater reliability.

Yet performance is pure
Tektronix: there's 60 MHz
bandwidih for digital and
high-speed analog circuits.
The sensitivity for low signal
measurements. The sweep

speeds tor fast logic families.

A complete trigger system
for digital. anakog or video
wavelorms. And new high-
performance Tektronix
probes are included!

2213 PERFORMANCE
DATA
Bandwidth: Two Channels,

de— 60 MHz from 10 Vidiv
to 20 my/div. (50 MHz from

2 mVidiv to 10 mVidiv)

Sweep speeds: Sweeps
from0.5sto50ns (o5
ns/div with X10 mag).

Sensitivity: Scale factors
from 100 Vidy (10X probe)
to 2mvdiv (1X probe). Ac-
curateto = 3%. Ac ordc
couping

Delayed sweep meas-
urements: Standard
sweep, intensified after
delay, and delayed.

{Need dual time-base
performance and timing
accuracy to = 1.5%7 Ask
about our 2215 priced at
$1400.)

Complete trigger system:

Modes include TV field,
normal, verbcal mode, and
automatic: intemnal, exter-
nal, and kne sources, van-
abie holdoff.

Probes: High perform-

) 19A2 Tencrnax, Ing. Al PQILS reserved 121

www americanradiohistorv com

ance, posiive attachment.
10-14 pF and 60 MHz at the
probe tip

The price: Just $1100
complete’. Order direct
from Tektronix National
Marketing Center. Phones
are stafied by technical
people to answer your
Queshions about the 2213
Your direct order iInCludes a
15-day retum policy and full
Tektronix warranty.

Now it's easier than
ever to get your hands on
a Tek scope!

ORDER TOLL-FREE

800-547-1845

Ask for Department AQ1
(In Oregon, Alaska and
Hawaii: 1-503-627-5402
collect.) Lines are open
Irom B am EST to 5 pm PST,

Tekktronbd:

CONWMTID T EXCELLEMNCE

cBBL AVIN

L]
~f
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ReplaceYour
Conventional Scope
WithThe Sencore SCOI.

The First Scope With
Pushbutton, Automatic
Readout.

i

i) i s
- .0 CE
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Sencore SCol 60 MHz Waveform Analyzer:
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Cut Your Scope Time In Half
Or Your Money Back.

Cut your scope time In half?

We know that's a bold claim. But
once you've tried the SC61 we
know you'll agree it's a conser-
vative claim. Why? Because the
speed, accuracy, and ease of
operation of the SC61 makes
every conventional oscilloscope
as outdated and cumbersome
as the analog meter. Now all you
do is just push a button and read.

The First Scope With Automatic
Readout At last Ihe oscilloscope
has gone digital. No more graticule
counting, calculating, ofr esti-
maling your measurements. You
can now make waveform measure-
ments digitally accurate, digitally
fast, at the push of a button.

Make All Measurements With One
Probe Make no mistake. The SC61
1s not a "piggyback” unit, but acom-
pletely integrated wavetorm mon-
toring system. You connect only one
probe and the Autotracking™
display digitalty tracks the waveform
on the screen. You just push a
button when you want 10 read DC
volts, P-P volts, or frequency.

An Exclusive Breakthrough [t took
four patent pending circuits to
completely integrate the scope and
digital display. The end resul!

is a breakthrough 1n scope tech-
nology that virtually obsoletes
conventional scopes. Here's why.

It's 10 Times Faster The SC61is 10
to 100 times faster than any con-
ventional scope. How? Because all
you do is push a button Instead

of counting graticules, calculating,
or switching probes. increased
speed means increased productivity,

It’s 10 Times More Accurate
No matter how carefully you try
0 measure a waveform
with a conventional
scope, you will only be
5% t0 15% accurate due (o
parallax and interpretation errors

times more accurate to meet these
testing needs.

It's Easier To Use The digital read-
out is simplicity itself. Just push
and read. You'll make lewer errors
because every measurement

now becomes exact. Now you can
concentrate on the circuit rather
than the scope

Measure Part Of A Waveform
Intensity any waveform portion with
the exclusive "Delta Baf,” push

the button, and read PPV, time, or
frequency for just Ihat portion of
the waveform. |deal for measuring
timed circuits, signal delays,
pulse widths, and more.

Guaranteed To Cut Your Scope
Time In Halt When we say the
SC61 will cut your scopa time inhalt,
we'rg being conservative. It's
possible to reduce your scope time
75%, even 90% with this first-of-
its-kind oscilloscope. Byt don't take

Just one probe and
push for OCV, PPY,
Frequency and Time.

our word for it. Try an SC61 and
judge for yoursell. Here's our offer.

30 DAY
MONEY BACK
GUARANTEE

If the SCB1 does not at least
double your scope preductivity
during the first 30 dars, you
may retum it for a full refund,
including freight both ways.

Update Today Just like DVM's
have replaced analog meters, the
SCB1 will replace conventional
scopes (under 100MHz) and for the
same reasons: increased speed,
accuracy, and reliability. Update
today with this new automated

scope technology. It's the scope
you've been wading for.

To Order Or To Receive
A Complete Color Brochure,
Phone To"-Free TOdaY' Qualified Sales Engineers are

Today's circults demand 8reater
accuracy than that. The SC61's
digital readout is 10 to 1000

800-843-3338

ready to talk with you about
SC61 performance and appiica-
tans. Ask for Dept. 130.

Alasks, Hawali, and Canada cali coltect at 605/339-0100

wwWw americanradiohistorv com
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LETTERS

continned from page 26

they will have [fitleé success in gettlng the
computer to work, and they might as well
send the whole package back.

JOHN K. MITCHELL.

Westwood, MA

The Ioliowing 18 a reply to Mr. Mitchell's
letter from Sinclalr.

Dear Mr. Mitcheil:

We regret any confusion that you may
have Deen caused Dy the assembly in-
structions for our model ZX81 personal
computer kit. However, we can assure

you that the kit that you received will
operate in the United States if properily
assembled. !f you will returmn it to us, we
will be Pleased to repair it {ree of charge.
NIGEL H. SEARLE,

Sinciair

THE PROFEEL

| enjoyed your articles on video enter-
talnment, but I think that you have misin-
terpreted Sony's specs on the Profeel. Ac-
cording to Bell Laboratories. 340-350 lines
of resolunen is not that great—175/
52 4 ysec => 3.3 MHz Actually, that spec s
for horizontal #ines. not resolution; hori-
zontal lines make up vertical resolution,
and 340-350 is a typical picture,
C.C. WHITNEY,
Miami, FL

for Wire-

wrapping.

View of wire d
end of blt being
wraphed on posl,

RADIO-ELECTRCNICS

(5
L]

@) etz Eledleonic O
S CORPORATIS N

12460 Gladstons Ave., P.0. Box 43386, Sylmar, Ca 913420336, phone
Price Subiect to Change Without MNDtice.

See us ot Elecire Booth No. 1510

/4
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The articie that you are referring to is
entitied “'The Home Entertalnmeni Cen-
ter” that appeared in the January 1582
issue. The B8-MHz bandwidlh specitica-
ton, as pointed out in the article, was
based on the assumption that since the
Profeel monitor is capabie Of displaying
80 characters-per-fine as opposed o {he
40 character-per-ifne capability of the
standard TV set, the bandwidth capability
of the Proteel monitor is twice that Of &8
standard TV recerver—or 8 MMz, The
8-MHz bandwidth specification was con-
firmed in a cOnversation with a Sony en-
gineer involved in ine Profeel proect.
ART KLEIMAN
Editor

000000PS!

There are several &rrors In the sChema-
tic (Fig. 1} that appeared with my article
“Teiaphone In-Use Monitor” in the March
1982 issue of Radio-Electronics.

First, the values ol resistors A1 and R3
should be 2.2 magohms, not kilohms (the
values are correct in the parts [ist). Second.
capacitor C1 should have #ts positive end
connected to pin 2 of IC1 and s other
end te the line jining pin 1 of the IC and
the cathode of LED1. The way it 1s Shown,
the LED will not hght.

Thank you for allowing me to bang those
facts to the attention of your readers.
CHRISTOPHER M. DUNN

An ercor crept into the theoty-of-opera-
tion section of the "'chug-chug” toy de-
scribed In our article entitled 4 Toys for
the Holiday Season™ in the December
1981 Radio-Electromics,

It should have siated that ._the op-amp
noise current (bias noise-current), if any.
wouid not be converted 10 a voltage due
to the low Mpedances chosen 10 eliminate
hum pickup. Thus. FET-input op-amp
types mus! be used, because they exhibit
voltage noise. whereas bipolar-transistor
input op-amps exhlbil more current than
voltage noise..MOSFET op-amps have
the highest lnput noise-voltages (higher
than JFET's), but almost no [nput as-
current—hence. almost no input fluctua-
tion current or ‘current noise.’

Thank you 10r printing this correction.
DaAN & DIANE TALBOT

POOR PICTURES

| happen to be one of those misfortunate
Americans who e next to the local
power company's high-tension, distribu-
tion power-lines. After enjoying another
evening of good oid Amarican AM-modu-
lated lelevisbon pittures, including car
ignitions. arcing insulators. overhead air-
craft, and the like. | have to ask an im-
portant question: why?

Why in this day of fast-moving elec-
tronics technology are we still strapped to
noisy, degraded TV pictures?

The satellite industty has already
proven FM television far superior to AM,
and | for one would like to see it & reality.
With all of the new low-power UHF-AM
stations to start Springing vp all Over the
country, it seems that, as limes qgoes on,

coniinned on page 36
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VIDEO 100

12" Black and White Monitor

» Economical favorite for personal
computing

» Light-weight cabinet with bullt-in
handie.

» 12 MHz band width

 Plug-in compatible with most parsonal
computers

= 50" detlection for clear, sharp
characters

= 80 x 24 character display

ITEM SPECIFICATIONS
CRT R Y o i 12° dlag. 90*dell. Power SOUrC®..........coounnn. 120V Ac, 50/60 Hz
CRT Phosphor.......cccocvvnn..... P-4 Dimenslons..........cccoeens e 11.375" (M) x 16.25% (W) x 11.25 (D)
Slgnali...... o ce B Composite video input Welght 8.5Kg {14.3 Lbs.) net
Input Signal........................ 1.0V¥p-p. 3ync negatlve
Input impedance................ 75 ohms < 20
Scan Frequencies................ Horlzonta): 15600Hz L —
Vertical: 50/60Mz =l | Tém
Display SIZ&.._..ocovvniinees 210 (W) x 158 {(H} mm |]'r | 1 \
Deilaction Linerity.............. Horlzontal: 10% Max. oo @ new
{refer to EIA ball Chart and dot \ I = 1 =AY
Pattern.) 1B A |lc 195 | HAY
Vertical 8% | B _—-_lL_ :;I d i T
Video Response.................. 12MHz ( = 8dB) i 1. CONTRAST 4. VIDEQ INPUT
Resolution..........ccveeeeeeme. CENReT: B50 %m”'ﬁ"’ :3*3:%“:;‘35"
Corners. 550 1 HHOLO

DJSKETTES
514" BULK"OEM” PACK

FOR YOUR *79% 17 8GHZ to only
APPLE $149 '

i 189 FTRACTOR [&4S55gann, 25
FEED

120 COLUMN-FOR THE

16K APPLE Il EXPANSION
CARD

MICROWAVE RECEIVER
SYSTEM

BROAD BAND

With built-in-converter to channel

2, 3, or 4 of any standard TV set.
RANGE: Line of sight to 250 miles

80 COLUMN APPLEII

CARD $924995
MUFFIN FAN

SCOPE Wil reC@ive within the freQuenCy band trom S$ateliles. Primary
microwdye stalions. and repealer miCrowave booster

DIABLO PRINTERS: Bl-

Dl RECTIONAL . BU"—T CONYENTS.E::F:aged in 19"x19" x4 1/2" COrrugated carton complele
120 VOLTS BY RUTISHAUSER « 24" Dish 4 s 300 Ohm 10 75 Ohm AJBDte:

» Feed-Hotn Recelver
» Mgunting Bracket
» Mounting Clamp

+ Insirucibans

« 750 Onm 1o 300 Ohm Adapler
* £0 Feet Coan Cable with Conneclors
* 3 Feet Coax Cable with Connectors

$Q95
9 $ 1 49new

Components Express, Inc.

1380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972

“HAVE YOU KISSED
YOUR COMPUTER LATELY"

WwWwWw americanradiohistorv com
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WE WILL BEAT ANY

Thas ofter appies only 10 dems i ihs B Al Showing achirlSed PHCE MUST 3CCOMPANy YOour oroe

. BECKMAN
Reslorer [ 9 Wi ._ 3% Digit Multimeters

Analyzer

Wth High Spaed Motliplaz Techuigne H - Egﬁm%]nomn o

Model 467 = w e plus 0.26% VOC acturcy
& Restores cokr and 8/
POTRNR haoes e new? Uses the
st poargrhd restoraton |
mttex] hecwen wilh minema 4
danges 1o I CHT @ Exchusove i
Boght, 059%™ LCD display Sngle  Inpul ek [or & standard K-type

Portable Digital Capacitance Meter o R i (e ]
Model 820 % 2 ot resstance  41285°C. Switch selectable mea-
# Kaasuwes capacilance Irom d 12000 heast Dallery Lt suremeni of true AMS (AC + DC)
01 pF Ic 1 Farad. & Resotves ¥ of AC anly viitages and curments.
O pF. & 10 ;anges iy - :

Multimeter
. ® Free 10 amp current shunt
Sweep/Function Generators 5 Pl piTe T e e S
Model 3015 with Ientscal features except o power sorces

& Fiequency 2 Hr 10200 kHz, Model 810 Model 811
N3 ranges. & Dulouls Sing, Operates on kne voi age Operales on hng vORMOE
* Varable g and with recha b
Hi-Cad batiers

Hand Held DM M with fres cose
Model D800 Model D802 Modei D804
e

Tha mas| powertut
he senes AN [pybares
of Moce1 302 phus
capabainty 1o check

g s s 1 . a1, Couples and capiwe
OC curment tests Sk peak feackngs of
tesalance fnges. 1 ; vangents

Fear lnstremngts
L]

Model 3020

hl WRSTFLMENTS M one pack-
= Sweap atoe, untton

-~ Q”D“
alor, peneral, tone-
E:’ HE @ 10001 lowng S‘\-‘“ Meter
Wommwmonr-m Modal 260-7

ccuracy outpuls @ Three-siep o I8 (ime-proven ranges. @ Divect dial

attenudlon plus ol
® ket knest anglog s weeps i “';’;‘F;C,';'.""m";',‘:,;&"g . 3%z Digital

® 2507 compitle with batenes. tes! Mads Multimeter

. . 2
Low Distortion Function Generator . m-;:'“mm‘ e scae Model 467 s
® 250-101 mrodl case * LCO 30N 10 NOCAE Uiy, peaks
Model 3010 o F0-TRET wiih mat rOF scale, in roll 100 case um -Mnﬁmwunmuumuummn” {paas)
angse \"m Avdabie wnih resel pushbut vahos of wiveloms. @ 50 w'sec
arnphluge and foced TTL Souare overicad Eusts ! u.lm Oelecton @ Trok AMS Measuring Capabikty
yapve ouiput= ¢ Q11 Hzmwrt:
i W aex ranges @ T
wirve distorion jﬁﬂn
&Y Hz 1o 100 kM

Dual-Trace 30 MH:z
Delayed Sweep Scops J ™ PR

1 =
e sl (1999
?sigumosmxm s 000 9R200
e . o
L lor puise taen desplay @ Sigie- Model TT-20B hattanes Mode! 15 MHz
i [t 3 e ] Mgdel TT-2‘1] w:Tcu m:m 5% Model MS-215 15 sz, Ol Trace

Model TT-21B win te0 reacout. satteries and crarger Model MS-23() 30 whz Dual Trace

LR T £

Partable Triggered Miniscopes

@ Mastar Charga 8 Monsy Order | ADD FOR SHIPMMNG AHD INBURANC

EviSA ECC0  H {hack ﬂ&lm{ ‘%% ‘ g

N.Y. State reskdents add o

sppropriata 1464 tRL BO1.00to THOOO0........ &0,
50

781 00m100000
825600 mlnlmummor over 1000.00. . X

855 Conklin StFarmingdale, NY. 11735 Kl Rk e ]
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ADVERTISED PRICE

e 3% Dight
Qt \.\\\ 0.1% Oigita
< @?‘ Capacitance Meler

{

Model 3001

Universal Counter-Timer

Model 5001
ot th elecironc. megsurernant and di
wierval and counted evems Unigue iull

_Freq_uenc',r Counter

® 5 Herz to 850 MHz @ 10 MHZ crystal oven DMebase
inpul & Selectabie 0.1, 10, 10 set gale & Swalchadie Jow
pass $0 KHz filter & Tnmy compaibety al nput

3t 1 m¥
5" Scopes
Model LBO-513

Single Trace wih prots | ¥ @

Madel LBO-514

Dual Trate with probes

20 MHz Oscilloscopes
® A0 and subtract

modes (with CH-2

itert}, permts ditter- |+ 1

e s onsec  Model LBO-507A

1154 Thme 10 Basy view.  Wgie TRICE with prode

g of high speedputses  Mogel LBO-508A
angd wave forms Dual Trace with probes

OC Power Supplysl

Mode! WP-708
i3 3 laol OC Yedimater

R\
If1 3 trigle OC Pows: Sopphy

® Thwee separite complelely tsokted DG poww Supplies
mu-zavoo-zxmfi"eusvc dh » Excelient
g and i0ad MeUlaton & Fully &) Carret limeting
on the bwo vaiable Supples

(_'_’\ &5 qeg e er T.\"

Hand- Held Beeger
Digital Multimeter
Model 128

el o R by

bon w auprr uuralesunal
Tanges 3nd fungiong

Hand-Held Digital 4% Digit
Muitimeter Multimeter

Model 130 Mode 135
® [ 5% basic accuracy. ® J% & 0.5% basic acufiy @ dvs
LCD desplay Br reSORAION [Winndes wite

dynamic range ® LCD dsplay

;.'/\

Magnifier J
Lamp

Model LFM-1A

Orers large g area lor hem detas. component
uwlﬁ; “m;u- ciose work. Hu‘unme doutie
tenson cantrel (n Q. black, wiste and tan Then
deopter, 13 tocus standard on ah modets. {45 reach]

Magna-Lux Lamp

Mode! LUX-2A
Magretier utisty mp. The 3% dameter
lens supolemenied by 3 40-watt stand-

mModel TC-150/ST

Conlans 23 indindhual
tools. 24 Sermes 99

ntarchatidile sorew
drives nutdrnes tlades

Model TC-200/ST

Smader version ol the TC-100
cast 2T mierchangeadle Sees
¥ 1Lt GBS ANt AT newrs.
o u3e wath b Mraght or I |
Rarie, pius 10 aasoried sy,
PAL want TS B wrrecteL

Dual Trace
Oscilloscopes

Wy DENer 3 pUIpOSE DSCRIDSCOpES
Square, S¥ E‘HT with internal graliule (iRamenaled

SCakel High Houraty vdlauemnl [ame Dot 321

al £3% (oertned at 10°C and 35°C) High-sensilmty
despn. vetlcal sensitenty of 1 M available B-dev .
GYNMTEE FAO0E $NSUNeS MO alE measutement Dl wave-
forms without dislorbon TV Syne-sepaiator crtuk

20 MKz 35 MHz 100 MHz
Model Model Modei
V-202 V-352 V-1050

-

Ui s ) Controlled
"h\ H Qutput

A
,ﬁ“‘"‘ Soldering
b, - ’Af? ¥ Station

Yy

e Mocel WIGP-N

Porlable
Desoldering
Statinns

Model DS-600

Model TC-100/ST
3 wdroguil screw-
ms tdeTvers, phers

Service
Masler
Tool Kit
Mode! 99 SM

TOLL FREE (800) 645 9518 (51 é)“‘v“’s‘"z‘i"éoso

wwWw americanradiohistorv com

B 2861 AVW


www.americanradiohistory.com

RADIO-ELECTRONICS

(%]
L]

RCA’s Newest See and Do

VCR Video Tape Program...

“Familiarization and Servicing
The VGP170/TGP1500
Convertible VCR System”

« Video Tape. . . 80-Minutes, Full Color

« Workshop Manual ., . . Fully lllustrated
Step-by-Step Servicing Procedures

« Training Workbook . . . Reinforces Your
Learning with “Hands-On" Exercises

Complete Package only $89.95

This full-color Technical Tralning Video Tape (VHS Format) is invaluable
for techpician tralning or for use at the bench when the VCR or

Tuner/Timer is belng serviced. Includes visual instruction with audio
parration on Tuner/Timer, IR Remote. Cylinder and Capstan Servo
servicing, plus Sound-on-Sound operation and much more.

Systems and circuils are referenced to the VCR counter number so

that techniclans can proceed directly to the related subject matter,

{_ Yes! “e " g
| Send the number of tapes | have indicated to address beiow: £

I Enclosed is my check or money order payable to RCA Corp. gﬂﬁ\

l Quantity__ @ $89,95 Each

I § _  TotalEnclosed Allow 4-6 Weeks Delivery
| THIS IS YDUR SHIPPING LABEL — PLEASE PRINT

| NAME

| STREET ADDRESS il

| cITY STATE 2P

I MAIL TO: RCA Technical Training 1-450

I 600 N, Shermen Drive, indianapolis, IN 46201 #204-4-RE

www americanradiohistorv com

LETTERS

vontinied from page 32

the harder the situallon wouid be to
change.

Let's see some Of those “off-the-air
Pay-TV" stations start experimenting with
FM modulation. For those who ¢hoose
not to subscribe, the distorted, ouf-of-
sync pictures would prove just as un-
watchable as those you get from present
scrambling techniques A simple FM-con-
vertar/AM-remodulator box could then be
provided o subscnbers, The only piace
AM interference could enter would be on
the catle from the converter to the TV set.
That could be a perfect way Lo test FM-TV
in this country. Statlons could forward
their resuits to the FCC and. If successiul,
we Could soon see FM-perfect statlons
popping up all over.

‘Bandwldth too broad,” you say? Well,
how about some form of frequency-com-
panding technique?

Come on, atl you electronics englneers:
Show us what you can dol Remember
when FM radio was only & dream on lhe
part of EH Armstrong? Just think:
People could say, 'l subscribed to that
new pay-TV station. and the picture is so
great that it's worth the $18 a month.”
GARY N. SMITH,

Sinking Spring, PA

AUTOMOBILE IGNITION SUBSTITUTE

With respect to the "'New Ideas’ column
in the February 19682 Radio-Electronics, |
think that with a little close examination
you will find that the author. Stan K.
Stephenson Il. knows very little about
electronics. stil less about gascline
engines. and needs to go back to school
for his math

The 2N6384 power darlinglon transistor
has a collector-io-base breakdown volt-
age of 60 voits. The reason for the capaci-
10r across the coil is to Create & Hiywheel
effect. causing a reverse emf of up to 450
volts; therefOre. & power-transiStor with a
breakdown rating of at least 400-volts
Shoula be used, then a2 Zener diode of
atout 350 volts should be placed collec-
tor-fo-base 10 clamp any spikes exceed-
Ing 350 voits. It is not good practice 1o use
the voltage ratng of a capacitor for a
clamp, such as the .05/100 that he is
using collector-to-emliter.

The frequency at which he is running
his oscillator, 1-kHz. 15 eqQuivalent to
15.000 rpm, not 650 rpm_ | think that is a
linle too fast for a car engine to Idle.

1 kH2 x 60 = 50.000 sparks per minute.
An elght-cylinder engine fires 4 imes per
revolution. Thus, 60,000 divided by 4
equals 15,000 rpm.

As for the neon Iamp, who is going to
hoid & small NE2 neon lamp, with 30,000
volts across it, one alghth of an inch away
from a pulley, fan. and a bunch of belts
turning at 15.000 rpm?

In conclusion, it is my hope that any-
body who tres that gadget Is lucky
enough to have the .05/100-volt capacitor
short the first ime the caoil fires. thereby
elimnating all of the &forementioned
protlems.

GORDON HENDRIX R-E
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EOUIPMENT REPORTS

Radlo Shack
Model MG-1 Music

CIRCLE 101 ON FREE INFORMATION CARD

FOR YEARS. THE MOOG SYNTHESIZER HAS
been synonpmous with modern elec-
troni¢ music and rock bands. Easly ver-
sions of that device. however. were
very expensive and were regarded as

RADIO SHACK

Now Radio Shack (One Tandy Cen-
ter. Ft. Worth. TX 76102) has entered
the market with their mode! MG-{ from
Moog.

The instruction manual that accom-

lent graphic examples 10 acquaint the
user with the wide varicty of sounds
available. Some of those sounds include
musical mstruments and sound effects.
The manual also includes a section on
basic music theory for those with litde
or no music background.

The 2%4-octave full-chromalic key-
board is used incombination with a wide
variety of tone-controlling features: a
2:1 sync selector. 3 position oclave
sclector. square or trniangular wave-
shape selector and even a mixer that will
let you mix two lonecs. a noise source.
bell tone. or polyphony (which allows
you to play chords).

Modulation capabilities include wi-
brato. tremolo. random. and glide se-
quences. A separale filier permits cutoff
and peak emph.uis while a contour sec-

status symbols for the rock musicians. panies the instrument provides excel- tion adjust rise and fall times.

| continned on page 42

COAXIAL SWITCHING FOR £
TV VIDEO CASSETTE

RECORDERS
Modei AB-370 SB 95 E =5
St =

COAX AB SWITCHES

Mocial AB-27 32.95ea

& Imput 75 ohm ¢ Outpat 7B obm

36 CHANNEL UP Mods! A28 $2.95 .2 Mosei 2820 $2.95 | S
CONVERTER FOR TV — & input 75 ohm & Input: 75 & 300 ohm,
& VTR Cable VHF to UHF /o ® Output 300 ohm
Model V5736 = -

f-'_-:'_'i"
18 poces 920,09 oa | = — ANTENNA/CABLE TV

woou -sc0 $10.95c '

g:lv}'Fg':INC.&BLE TV
Model AB-410 SQQSu
# Swilchves from cable to antenna

syniem natantty. & Accepts 75 of
300 ohym Mputs.

VHF/FM AMPUFIERS

WModel 7002 sg 95..
& All podd State Sigral amphfer
boosts weak siinals For 2 sets K

Wosel 7004 $12.95..

o Forup to 4 setsos-unalpmsm

DISTRIBUTION
AMPURIER VHF/UHF FM

Mode Oaazs 929.95 e
o Designed ror TW/AVCAR
multiple-set installntiona

OUICK CONNECT “F" @
PLUG & BALUN @
ModaelV 400 I .50-.

10 for S12.

REMOTE CONTROL
TV TUNER

$110.00..

REMOTE TV
CONVERTER
Wireless Remots Control

40 Channsis S

139.95.. 125.00..

4 peeces S uDsz4 9531

QUICK CONNECT

S PLUG RG 53U
QUICK CONNECT Mode

Wodaly 44 .79 32 50...
10 for $6.00
For 75 ohm cabia

No wiring necessary

VHF/UHF MATCHING TRANSFORMERS

Modal MT-1 3.75 (%
10 for $8.00

VHF/UHF 75-300 ohm
matchi

_3 Flip i swatch 1o watoh s DRoorm on
whibe simuflaneousty
o
- * programs while youte away
VIDEOCONTROLCENTER

& pOOQrAM ON any cable
Moderv 4802 $39.95 o

VIDEO SWITCHER

220838 wooevasot $20.95..
of pgy TV channel - OF vice versa
Plun, yOU CAN use yOUr réecordes
| programmeng feature w mscord TV

Prevades remote conirol accass of

all your Video, T or Cable imputs

10 your TV set or

COAXIAL SWITCH

Model DCSA/B W 1.9
A versatile product, with &
rnn?‘u’doomumuw

TV GAME SWITCH i
Modol\l'msz-gs g mmtnmaznugwealher-

ik

SEE 10U (800) 645-0518

in N.Y. Stata call {516)752-0050

MY, Tk

755 Conkiin St Farmingdase, N T, 11735
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EQUIPMENT AND TRAINING
NO OTHER SGHOOL GAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice ~discover alf the
only home study school that enables you to advantages of home study with NTS!

train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we’ll show you how to
program it to do what you want.
You'll use a digital muttimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve
them.

1
F .

We
believe
that training
on production-
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant. That's why you'll find such gear in most
of NTS's electronics programs.

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

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

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

www americanradiohistorv com
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1. The NTS/Rockwell AIM 65
Micrecomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer A single board umil with 6 digit
LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based
microcomputer with 1K RAM, expandabte
3. The NTS/HEATH H-89 Microcomputer
features floppy disk storage, "smart”
video terminal, two ZB0 micro-
processors, 16K RAM memory, expand-
able to 4BK. 4. The NTS/HEATH GR.
2001 Digital Color TV (25" diagonal}
features specialized AGC-SYNC muting,
filtered calor and new solid-state high
voltage tripler rectifier.

| bttt L T

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRANING 5/4CE 3805 I

Nk pho " SLudayY BehOos .
4000 S0 FIGUEAOA SY. LOSANGELES. CA. 20037 ™™

e oeoadues

. e
Imruatial Eettromics

w8

NATIONAL TECHNICAL SCHOOLS
:ﬁomp&":::t;“m: Dept 206-582
Please rush FREE color catalog on course checked below

Auto Mechanics
Air Cpnditioning
Home Appliances
Color TY Servicing

MicroComputers MicroProcessors
Communications Elecironics

L] Digitst Elecironies

L] Induatriat Technology

Name Age
Address

Apt. City

State Zip

Check ff interested in G.1. nformation
Check (l interested ONLY in Classro0m training n LOS Angeles.
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EQUlpMENT REPORTS
contined from page 37

Above the keybourd is a cluster of
swilch controls that are used o “pro-
gram” the synthesizer. Two waveform
generators (sawtooth and square wave)
provide the basic sound source: the
modulation controls. filters. and mixers
shape the final sound.

The synthesizer has a low-level, high-
impedance outpul that is designed to be
used with an existing ampliber. handy
for home or “"concent ™ use. Inadditiona
headphone jck permits the unit to be
used in a noisy environment. or without
disturbing others. The unit also includes
2 built-in AC power supply.

Rear-panel jacks provide pitch and
trigger interface ports for computer con-
trol. Another rear-pinel jack allows you
1o input an external sound source. such
as a tape recorder.

The lightweight instrument has a pro-
fessional look: basic black winyl with
color accenits grouping the controls by
common function. The ““feel” of the
Keys is quite conventional and the spac-
ing is standard.

The model MG-! provides an ¢co-
nomical alternalive (o more expensive
electronic sound generiting equipment.
It sells for 5499.95. and is available
from Radio Shack outlels. R-E

Microtek
Bytewriter-1
Matrix Printer

L J

N Ao

.

CIRCLE 102 ON FREE (NFOAMATION CARD

Bm’“_‘["‘_

THE HYTEWRITER-! MArTRIX PRINTER.
by Microtek Inc.. is a 7 X § dot-matrix
printer for the TRSR0. Apple und
Apple 1. and Arari 400/800 com-
puters that specifically answers the
need far an inexpensive prinier ca-
pable of accommodating siandard letter-
size sheets and paper rolls.

Priced at onlty $299, the Bviewrirer-!

000000PS!

If you had troubte foltowling our re-
port on Microtek's Bytewrnter-1 tast
month. there was & good reason It
seoms gremins played an Aprit-Fool
trick on us and moved around somé
fype when we weren't |ooking. Here is
how ot should have appeared.

has threc individual intemal connectors
for the three computer systems. It is
atmost impossible to mix up the con-
nections if you move the printer from
one computer systéem to another be-
cause the required interface cable from
the computer to the printer will avach
only to the appropriale connector.

The Bvrewriter-1 prinis both upper
and lower case—withoul lower<case
descenders—alt 10 characters-per-inch.
6 lines to the inch. It accepts 95 of the
96 standard ASCI] printable character
codes and three control codes.

In the ASCII ““standard™. the char-
acters start at decimal code 33 and run
through decimal 127. Code 127. how-
ever. is not really a character: it is the
delete function. Some printers. on re-
ceiving a code 127 from the computer.
will do nothing. The Byrewriter-1. how-
ever. translates code 127 into an open

C ~ GOERZ
- A METRAWATT

Srippeng K00
L Procar SUDMICTE 10 Chuangs wnthout e

INTRODUCTORY OFFER)

MA 1H A Professional Tool for only $49.00

Measuring ranges

Black molded high impact thermopiaslic case.

Large mirror scale, B3mm

Meter movement: Coil core magnet mounted on shoCk-proof
jeweled bearings. Overload protected.

Dimenslons: 92 x 126 x 45mm, Battery AA size 1.5V

Input impedance: 20kfi/v DC, 4k i+ v AC

Accuracy: 3% V DC, 4% V AC

Satety Tes! Leacs $ 790
Cane FOf MAgter end Leacds $12.00

Voltage Current Resistance Capacitance
1SV oc 50 pAdc 180 1 ki} | 2000 . 200000 uF
05 Vvio 0 5 mA ac/oc 1040 10 k) 200 20000 uF
15 Vac/de 5 mAac/ac] 1000 100 kY 20 2000 uF
5 Vacide 50 mA ac/dc 1k} 1 MO 2 200 wF
15 Vacidc| 500 mA ac/de

50 Vac/dc | 5000 mA ac/dc

150 Vac/ide

500 Vac/de

1000 Vdo

MA 2H

AccuraCy: 1.5% V DC. 2.5% V AC
Current mnge: 15 A AC/DC
Other specs same as MA1H

1 YEAR IMMEDIATE EXCHANGE WARRANT

| $79.00

THE TEST EQUIPMENT SPECIALISTS
TOLL FREE HOT LINE

800-223-0474

34 WEST 450 STREET, NEW YORK, MY, 1000 112447224

www americanradiohistorv com
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Burglar Alarm

A computerized burgiar afarm requires no
installation and protects your home or
business. It fs the first real afternative to 3
thousand doffar or more professional system.

The concept is simpie. Provide all electronic
functions of a professional wired together
system. Put sensing and control into one
easy-lo-use device. Use 1arge scale integration
of solid stete components to achieve Iower
cost and greater reliabllity. Here are some of
the exciting features:

Invisitle Protection. The Midex 55 protects
your home using exactly the same technology
that police radars use to catch speeding cars
and trucks. When you are not at home, the
Midax 55 generates a low energy radar field
that detects anyone who moves In a desig-
nated area of your house. The protection
pattern is an adjustable tear drop shape with
maximum dimensions of 50 x 20 feet

Loud Alarrm. When the systerm detects an
intruder, it Wrns on a loud police type
electronic siren. The sound is loud enough
10 Cause pain. It is [owd enough to drive a
burglar away before he can steal or damage
your valuables. It i3 loud enough to alert
your neighbors and, more important. loud
enough to warn you not to enter your home
before the police arrive.

Computerized Controls. To turn the system
on, You punch in your personalized 4 digit
access code. You now have 30 seconds to
feave your home or office. When you retum,
you #nter and disarm the system with your
access code. You have 30 seconds 1o do
that also.

When the Midex senses an intruder, it remains
silent for 30 seconds. It then sounds the
alarm unti! 8 minutes after the burglar leaves.
The slarm then shuts off and resets, once
again ready to do its job. This shut-aff fea.
ture, not found on Many expensive systems,
means that your alarm won't go wailing all
night Jong while you're awdy.

Standby Power. Should AC power fail or
® smart burglar cut your AC power lines,
the Midex 55 automaticslly switches to
FAIL-SAFE operation wusing a built-in
rechargeable battery pack. You are protected
no matter what.

EXPANDABLE SYSTEM

You can set up the Midex Tn your own home
in minutes. It looks like a stereg component.
Just plug it into a wall soeket, sim and adjust
its protection pattern and connect two wires
to the powerful alarm blast horn SP-30. If
you wish you can connect two alarm bilast
horns. If you connect 2 blast horns, we
recommend one outside and one inside.
A test light allows you to easily determine
the area of coverage of the protection
pattern. A thumb wheel |ets you adjust it 1o
your reeeds.

As an BXtra security measufe, you Can CON-
nect One or more pan; buttons to the Midex,
The panc buttons activate the alarm even
with the radar protection pattern turned off,
But even if you don't use the ewpansion
features. the Miwdex is compiete, ready to
protect you, lust as [t arrives In 1ts well-
protected carton.

EEE
| e =

The adjustable pattern has a range up to
50 feer.

NO MORE FALSE ALARMS
Compared with other burglar alarms like
ultrasonic systems, the Midex has almost no
chance of {aise alarms, since it is not affected
by traffic noise, plane noise_ air conditioner
turbulence, telephones or strong outside
winds. Only the motion of the burglar
walking through the radar field can set it off.

COMPARED AGAINST OTHERS
The Midex compares with much more #xpen-
sive professionally installed systams. Yet it
costs nd mors than do-it-yoursalf alarms
purchased a1 ratail. In ® recent article, a
teading consumar magazina rated the Midex
tops N spece protection, slerm sirén power
and immunity from false alarms. Don't be
confusad. There ix no system under $1000
that provides you with the same protaction.

The powerful blast horn has a 12008 outpur
and makes @ sound so loud it causes pain.

wwWww americanradiohictorv com

The Midex 55 alarm
SYStem measures
onty 4” x 10%" by
77 yer protects you
tike much larger and
expensive security
systems.

UL. APPROVED SYSTEM
If you have owned a burgiar alarm for more
than a year, there's a good chance that it has
required service. The Midex, however, is
solid state and bullt with the same heavy
duty components in industrial systems. The
Midex is made by Solfan Systems. Inc., the
leader in the production of radar detectors
for commercial and industrial security sys-
tems. Solfan has made mora than half a
million industrisl radac sensors and over
100,000 Midex 55. Will the Midex ever need
service? No product is pertect. H you ever
have a problem, call us on our toll free
“help line” at {800} 2278167. The product
has a limited 1 year parts and labor warranty.

STANDING BEHIND A PRODUCT

The Midex protects more than 100.000
American homes. But the true test of how it
performs is in your home or office. That is
why we provide a one month trial peried.
We give you the opportunity 1o see how fail
safe and easy to operate the Midex systam is
and how thoroughly it protects you and
your loved ones. Decide after one month
whether or not you want to keep it if you
decide to keep it you'll own the best If
not, return your unit for a full and prompt
refund. There Is no nisk,

Purchase the Midex 55 now for $199.95 and
the SP-30 blast horn for $39.95. We recom-
mend the purchase of two blast horns. To
order, simply send your check to the address
shown below California residents add 6%
sales tax. Credit card buyers may call our
toll free number below. There are no Dostage
or handling charges. The unit will be sent to
You complete with all Instructions.

Midex gives vou everything you coukd pos.
sibly expect from a burglar alarm: 1} a
professional grade systern at a very reason.
able price, 2} toll free telephone assistance,
3] the chance to buy a unit In complets
confidence, knowing that you may return
it If It's not exactly what you wani. You
can't lose

Computer technology has produced the

ultimate security system. Order Your Midex
55 without obligation today.

midex

665 Clyde Avenue
Mountain View, CA 94043
{415) 964.7020 in Calif.
{80Q) 227-8167

CIACLE 23 ON FREE INFOAMATION CARD
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box of the tvpe used on questionnaires.
If you were printing something where
you might want (o check off each step
with 4 pencil or pen. the open box
would be un asset.

The Byrewrirer~t responds (o three
ASCIl conwrol codes. Those arc: CR
{carriage reterm). SO (shift out). and Sl
{shift in). CR ulso provides an auto-
matic linefeed. When the printer re-
ceives the CR code. all data stored in
the print buffer is printed and the paper
is advanced one line. If more than 80
characters have been received and
stored in the printer’s buffer before the
CR is sent by Lthe computer. the first 80
are printed on one line and the re-

mainder are wrapped around” on the
nexl line.

When the primer receives the SO
code. all data thal follows is printed out
in “bold” double-widith characters.
Reception of the S code cancels the
“bold"" characters and all printing that
follows the S| code is normal wedth.
The SO and Sl codes can be inter-
mixed al will in the same line. per-
mitting individual characters. words.
and phrases to be printed “"bold.”
The bold characiers do not cancel at
the end of a line. but will continue until
the SI code i» received.

Like some other printers. the Bvie-
weiter-1 ignores the Line-Feed (LF)

(3 ADVANCE s PROUD TO INTRODUCE the )

({SA0INSE Line of High Quality Digital Multimeters
Featuring The New 130 Hand-Held DMM

.
-

Rugged DMMs from Keithley — all feature large, bright
LCD display, easy-to-use rotary switches, externally accessible
battery and fuse, 10A current range, diode test capability, low
battery indicator, cushioned components.

o
\

TOLL FREE HOT LINE
800-223-0474

\tmst A% STREET, WEw YORK M ¥ 10038 zu-ur.zaa.E

Model 131. Similar  Model 130. Our Model 135. First
to Model 130, with most popular model. 44 digit DMM with
increased the price/perfor- hand-held
accuracy . 139 mance champ. 125 convenience . - . 5235
l ACCURACY SENSITIVITY
iMODEL| Dev | DCA [ ACV | ACA | o | pov [Dca [ acv [Aca] @
10 {o5%] 1% | 1= | 2% [o05% | wouv| 1xA [0V ] 1:A | 100mt
11 |o2sw|07s%| 1% | 2% | 02% | 1004V | 1.A | 100aV | 1aA | 10OmM
135 |005% | 0S% | 1% [ 1.8% | 02% | 100uV | 10uA | 100u¥ | 1xA | 100m0
e/ Case $10.00 Shipping $3.00 - 2
fr THE TEST EQUIPMENT SPECIALISTS —

o
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code. A line feed is automaticalily
accomplished as a result of the carriage
returm. If just a line feed is desired. it is
necessary 10 send 4 CR code to the
printer. While that provides a line
feed. it also moves Lhe printhead to the
beginning of the next line: that makes it
somewbhat difficult. if not impossible.
to line up columns.

Unlike carlier **budget’” printers that
used rotls of narrow. adding-machine
type paper that permitted lines of per-
haps 16 or 30 characters. or that used a
somewhit difficull 1o obtain and ex-
pensive heat-sensitive or eleClrostalic
paper. the Bytewriter-1 uses standard
sheels—letier of leg:l size—or standard
paper rells up to BY4-inches wide. The
paper feed is friction only: there are no
tractor or pin-feed devices. Single
sheets are inserted from the rear. Per-
manenl brackets and a removable
spindle are provided for paper rolls. The
bracket supports a standard 5-inch
diameter teletype paper roll off the
tuble—the user is not limited to one of
the new mini-size rolls of approxi-
mately 3-inch diameter. which happen
10 cost more than the standard roll.

The characiers are printed by a 7-
wire printhead that plugs into a socket
and is user-replaceable by simply
loosening two screws and unplugging
the connecling cabie. Unlike most
other printheads that are connected
to Ltheir elecirenics by a ficxible Abbon
cable that ““rolls™ along with the print-
head. the Bytewriter-1 uses discrele.
highly flexible wires to connect the
printhead (o the circuit. The wires
flop and twist considerably as the
printhead travels. While it does not
appear to the eye Lhat the twisting
wires would have the life expectancy
of ""rolling ribbon™. there is no pre-
vious experience on which 10 make a
judgment as to life expectancy of the
wires.

The printhead is driven by a grooved
spindle. rather than i drive belt. Again,
that is un arrangement we have not
seen used in a matrix printer before:
bt it does work. Again. we have no
idea what the life expeclancy or
reliability might be: but after several
weeks of quite severe useuge—likely
more than done by the average hobby-
ist—we have had not a single instance
of difficulty wilth any part ol the printer’s
electrical or mechanical assembly.

The printhead’s bi-directional drive
is the ““full line” system commonly
found on many lower-cost printers: it is
not fogic-sceking. That is, the head
sweeps from full left to full right. even
if it prints just a single letter on the left
side. It then sweeps back from full
right to full left regardless how much it
has to print. The printer speed is 80
characters-per-second {per line}. 60
lines-per-minute.

There is no impression adjustment
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Beliold! The Sylvania ECG®
Master Replacement Guide, the
mast comprehensive publication
of its kind used by the industry.

Inside you will find more than
170,000 industry part numbers
cross referenced to over 2,500
ECC numbers, including most
of the hard-to-find foreign parts
that are plaguing more and more
repairmen every day.

If the part number is illegible,
there are also easy to use com-
prehensive selection tables to

help you identify and replace

,

transistors and kinear 1C's by
application. You will find clear,
concise descriptions and illustra-
tions on each type from diodes
to IC’s with specifications, appli-
cations and package dimensions.
What's more, you aiso have
Philips ECG technical resources
ready to help you with any ques-
tions you might have regarding
particular situations or applica-
tions; and as always, all ECG
parts yvou will receive come with
the knowledge that they've met
specifications which are equal to

| -

ulit’s not the bible,
but a lot of service technicians
ear by it.

1 tradeinark of Philps ECC

BB T

and usualty exceed those of the
original parts and that they've
been tested using stringent pro-
cedures established by the U.S.
Military.

To find out more, seek your
nearest authorized Philips ECG
distributor.

If vou are not already a
believer, one look at our catalog
should convert you.

PhilipseECG

A Novth Arnencan Praps Company

“For your nearest ECG distributor, please call 1-800-225.8326. in Mass,, call 1.800-342-8736."

CIRCLE A9 ON FREE INFORMATION CARD
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INTRODUCING
OUR

MDS — AMATEUR — ETV
32 ELEMENT YAGI ANTENNA

® NDT AKIT
® 1.9-25 GHz

® 38'2" LENGTH
® 23 dB AVERAGE GAIN

® DIE CAST WATERPROOF HOUSING
FOR ELECTRONIC CIRCUITRY

o COMMERCIAL GRADE
® INCLUDES MOUNTING HARDWARE

MODEL ND. ONLY
MAE-| $19.95

VTR ACCESSORIES

SIMPLE SIMON VIDEO
STABILIZER

Model
¥s-125

Simpla Simon Video Stabilizer. Model VS-125,
eliminates the verticsl roll snd jitrtee from “copy
guard™ wvideo 1spes when Playing through lerge
screen projeciors or on anather VTR Simpls to
uke. Just adjust the 1€k control For a siable
Picture.Onca the control is set. the tapa wall play
all the way Ihough without further adjusiments.

If Includes 12V powsr supply.

V5-125 Video Stabuitzer wired

g SIMPLE SIMON ELECTRONIC KITS, inc.
7 + 11 SWD PARTS KITS

MITSUMI
VARACTOR
UHF TUNER

Model UES-A56F

$34.95

Fay
(378 1
mn

o

Virar Lf Tl Whosw U 5-450F
Pront Copur Dol Pro-Salind
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I s, 1 B15
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o ZYZZIX

r 4 '::R YHF-UNF WiDEBAND
"-#: .. ANTENNA AMPLIFIER
b ol —— MODEL ALL-1

—— B0 MHz — 900 MHz
ju)! 12 dB GAIN = 0.548

. A Revolutonary New
One Stage MYBRID
IC Broadhand Aaplifier

Thet i il ol SVBUEEI Priywhiry #H uh O wedrid. O wnit
LETres WUy purpoket and il predablis s K o Ansenbied
forve kiedl W GutOoot OF OO UBE  INGUT - Gut DUt m pedant )
o T8 shwnd Ampidher nCluOrt seper it MIEEE 180 power
woply Lasdy sasembiad o 15 munuten Mo COSE, © 0o tom
e 10 fune or sdruat,
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S24.95
395

SIMPLE SIMON VIDEO
SWITCHING BOX

7 Model ¥SB-300

The
Affordahie

Yideo
Control Centerl

Excellent in 1sclation and no loss rOULing system
Simple Simons VSB-300 Video Swilching Box
ensbles you to bring @ variety of videc comnponents.
1ogather far easy viewing/dubbing. Alno you galn
the stility to record One channel while viewing
another. Unitincludes two F-type quick connector
ended cables.

V5B-300 Video Switching Box wired . . ..

$19.9%

Our New STVA 14.5 dB GAIN,
14 ELEMENT CORNER REFLECTOR
YAGI ANTENNA

TTYR-} Tophoms

VAB @, T8 m D 85-50 .. . 33686
\\mu TopAmmi,

ASE Ml Ohes 457 . 110 1%

E ATWA-1 Yaphawoey 11 DR 75 g Ohm 43-54 195
AGAS/U T5 gl Loar Logw Conm il [T
(=4 Comnl Lo =, . »
MT.1 Sporl UDF 1 NTT sl Woutey Tovmleesm & . 145
AL HYBAD I WAt Y -0 1 At dongitin TR . 2498
ALl HYRADE Wesbad 5 -0 S At hop it . . 34 95

RADIO-ELECTRONICS

Avallable by Maill Ordar Only = Sand Check or Money Order To:

S|MPLE S|MUN ELEETHUN“: KITS INC. e Ot $16.95. Add 10% Supping

3871 8. V-Hlﬂ‘ View. Sune 12
Las Vegss MNeveda 85103
Tal: (702) 322:5273

113503 le‘lhume Bhed.
Howthoms. Calit 90250
Tol: (213} 875-3347

and Handling on prders undid $40.00. For

ot chers over B40.00. sod 5% Minwmom Ship-

ping ad Handiing $2.00. Cstalog 51.00,
- VISA and Mastecord Accoptotie —

I
=}
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| for the printhead: it is set at the factory

and will print up to the enginal and
three copies. Our experience showed a
somewhal irregular impression impact-
density where a substantial pant of the
character was reproduced by a string
of dots. such as the small letter "¢, or
the parenthesis symbols | () ]. While
the “'top™ (original) copy was legible.
the copies—panticularly the third—
were somewhat difficult 1o read. Also.
bear in mind that *'copy does nor mean
carbon. Using sheets of leiier-size
paper. the onginal and two NCR (No
Carbon Required) copies just barely
slipped through. The original and three
NCR's required considerable care to
load. Unless a Mylar carbon film was
used it was somewhat difficult to make
“‘carbon copies’’ using single sheets
because it was difficult 1o load single
sheets interspersed  with  ordinary
carbon paper. Paper rolls that con-
sisted of factory interleaved original,
carbon and “"second sheet’”™ (copy}
were more convenient because they
fed through smoothly and without any
bother. Actually, roll paper proves the
most convenient to use: and it's cer-
tainly ineXxpensive if you purchase the
ordinary teletype-paper grade.

One nice feature is that the paper
can be rolled backwards or forwards
whether the power is on or off. Typical
of matrix printers. the prnt line is low,
out of sight. If you print one line you
can roll the paper forward to check
copy and then roll it back for additional
priating: it's nol necessary @ tum off
the printer to roll the paper backwards.

The ribbon is supplied in a canndge
that spans almost the full length of the
printer. [t simply drops into place:
there is no threading or positioning. It
is one of the casiest nbbons Io install.
even for someone who is all thumbs,
Replacements are priced at $7.95.

The printer is rather small. Without
the paper-roll adapter. it measures 15
» 9% X% Jinches. (You must allow
some room at the rear for loading
paper.) The power switch is located al
the left rear outside the paper path.
The interface cable comes oul the right
rear. also oulside the paper path.
(Even some of the best of other printers
are known Lo get their cables tangled
up with the paper because the cables
are right in the feed path.) On the top
right is a recessed, oothed knob for
manual paper positioning.

While the Bvtewriter-I has some
obvious limitations, such as varable
impact density and lack of direct line
feed. it does quile a credftable job for
its price. Certainly, at $299 (plus $19.95
for the interface cable and $15 for
shipping) it is one of the least expen-
sive *full size”” primiers around. For
information. or 10 order a Bytewriter-},
write to Microtek Inc..9514Chesapeake
Dr.. San Dicgo, CA 92123, A-E
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ADMANCE 1S PROUD
TO INTRODUCE
The @HITACHI Line

of High Quality Oscilloscopes

All Hitachi Instruments
Are Backed by
A Two-Year Warranty

V-202 & V352
20MHz & 35MHz DUAL TRACE

OSCILLOSCOPES

. Square (IRT with intern
(|Ilum|n d scal

. High- accu—f;acy vol is and time axis
set at £3% (certified at 10° to 35 oy

& L

. High- sensm%ty ImV/div

. Low drift )

. Dynamic range 8 div. "

aoe.\ \ \

. TV sync-separ&®or Ci WO

. Built-in signal de\léy\me (V-352)

XY operation

. Sweep-time magnifier (10 times)
. Trace rotation system

[l

* Alternate tlm%i@ &E“
¢ Full t
RELS N sTock For
t raCe“T ~1IMMEDIATE DELIVERY
N

AT LAST A 100MHz OSCILLOSCOPE
WORTH WAITING FOR
WITH NO WAITING

CALL FOR
INTRODUCTORY
OFFER

HITACHI
100MHz

OSCILLOSCOPE
MODEL V-1050

* 20kV CRT supply
¢ Large, bright 8 x 10 cm screen

* Fourtrace operation (Ch1, Ch2, A trigger, B trigger)
¢ High sensitivity 500 uv/div (5MHz)
* High accuracy +2% (+ 10°C to 35°C)

ype
Hitachi 150BNB3] recy

(%]
$ type tube @ 20kY acceleralion potential and
al Channels) ;
Bandwidt TN ine

?g‘;o at el l%}?(ml l'ldf_me thme 3.5ns or less. N to at least SMHz and rise time
of less at magnification. Lower -3db poi coupling 10Hz or less. 10x
probe: 1Hz of less, m(‘ff-

HORLZ

i 1o 0.5 in 23 cafbreted steps l.ﬁ_w&ru Uncalibrated continuous
control between sieps 1: < 295
Time Base B

20ns/div. to S0me/div.
yweep [ate to

oM
gC\REs
gmalls ed s{eps 1-2-5 sequence. 10x mag exiends fastest

oo
cal-brated mrol between .5 and 10x time base A selting.

V-550B 50MHz, DUAL TRACE DELAYED SWEEP
PORTABLE OSCILLOSCOPE

Delayed sweep
permits 1,000 X

-~ OO ENe VAW

St

. Fine-adjusting, click-positioning function

ApsseE—C
ELEC
THE TEST EQUIPMENT

SPECIALISTS
TOLL FREE HOT LINE

& 500223-0474 =)

54 WEST 45th STREET, NEW YORK. N.Y. 10036 212-887-2224

Magnification

Variable Hold-off
Circuitry Facilitates
Pulse Measurement

* | arge, Bright 8 x 10cm Screen

¢ High Sensitivity 1mv/div
(10MHz)

* 5 ns/div Sweep Rate

* 3rd Channel Display
(Trigger View)

* Variable Trigger
Hold-off

* Full TV Triggering

¢ Single Sweep

* Automatic Focus
Correction

www americanradiohistorv com
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Power play.

Six ways to handle your power supply needs
.from B&K-PRECISION

N ow vou can choose from six B&K-
PRECISION lab power supplies and have the
supply that's exactly right for your neecds

For high TTL loads, choosc the new 1654 With
an oulput that's variabic from 2-6 Vdc, the 1654
packs 10 amps in resene. Fearures include re-
mote sensing. 10 measure and regulate out put
voltage directly at the load, and overvoliage pro-
tection For CMOS and linear circuniry the 1652
dual-cutpul supply provides two 0-2%5 Ydc out-
puts at | § amps With opto-isalator controlled
auto-tracking, it's even more versatlle than
twa separate supplies.

The B&K-PRECISION 1650 is one supply that
can replace three Lt features a § Vde, 5 amp
output for digital needs and two auto-tracking
0-25 vide outputs. The outputs are fully isolared

The popular 160) is wical for & whle range of
solid-stae applications. it supplies 0-50 Vde
with up 10 2amps. I1's high voliage counterpart
is 1he 1602. The 1602's primary output is 0-400
vido at 200 mA, complemenicd by 8 0to — 100
Vie blas supply and 12.6/6 3vac outputs.

Rounding out the field is the compact 1640.
Designed specifically to power maobile equip-
men, it delivers 11-1% Vde at 0-3 amps

All B&K-PRECISION power supplies feature
vohage and current metering. full overload
protection and floating outputs. They're 4|l
designed for cool power, so vou won't be
buying 8 bench warmec, The prices are
Aractive Do

Ifyou necd a power supply fast, you can score
with immsediate delivery o your local B&K-
PRECISION disiributor. For detaits. call toll-free

1-800-641-4627 (In Mhinois 312-889-8870).

International Sales. 6480 W, Cartiand Strest, Chicaws. IL 50833 US4: 'rsum.a*n
Canadiun Zates, atids Elactronics. Onlaric

CIRCLE 26 ON FREE INFORMATION CARD
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Ty orks
me a need for na-
stribution  sysiems.
lines and multiple copies
inescopes (films taken from
lor) were used initially.
181 ere costly and were gradually
replaced by microwave-relay links.
| B - 5 5 .
By 1980. satellite communications
‘had progressed far enough 1o allow the
‘use of a single satellite as & relay poim.
broadcasting to TVRO (TV Receive-
Only) terminals across the U.S. Al
though TVRO terminals werc expen-
sive. the system was adopled quickly
because its overall cost was kess than
that of a ground-link system.

Communications satellites have yeo-
syaciironous orbits. A geosynchronous
{or geostarionary) orbil is one in which
the satellite orbits direcily above the
equator and has an orbital velocity that
precisely matches that of Earth's rola-
tion. An observer on Earth sees the
salellite as a stationary point in the sky
tsee Fig. 1). A satellite-<communications
link has thre¢ points: the signal source
on the ground. the satellite relay in
orbit. and any number of ground-based
TYRO terminals. We will examine cach
of 1hose three poinis in a moment. but
first let's see what 1ype of programming
the satellites carry.

Presently. as shown in Fig. 2, there
are about a dozen U.S. and Canadian
satellites within view from this country.
with many more due to be launched jn
the near fulure. Each satellite carries 12
or 24 transponders {receiverfiruns-
mitters)—cach gne using a different fre-
quency-pair—with programming that
includes movies, sports. ncws, and
almost anything else imaginable.

The domestic satellites can provide
up to 228 separate TV channels. or over
200.000 telephone voice-channels. si-
multancously. The mosl popular saiel-
lite is RCA s Satcom FI {located at 135°
west latitude) which is used by cable-
TV companies 1o relay their programs.
As an example of the diverse program-
ming il cammies. services available on
Satcom Fl include: Home Box Office

BUIERDEGEIS

L L P —
| ik o ] "

(HBO) and Cincmax. a 24-hour news
channel. dinly live cosernge of the
House of Representatives. a channel
devoted entirely o sports, ““supersta-
tions® WOR-TV in New York and
WGN-TV in Chicigo, and many others.,
And. if all of that programming isn’t
enough. there are plenty of other satel-
lites to choose from.

~ Here are the complete 'b{s for a satellite-
with the 8-Ball antenna we presented .
for a complete satellite-TV earth station.

The satellite link A )

We said carlier that a satelliiecom-
munications link is made up of three
parts: the ground transmilting-station,
the sateltite, and the ground receiving-
station. They arc shown m Fig. 3. Let's
first study 1he ground sending-siation.
or uplink transmitter.
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The job of the uplink transmitter is to
send a frequency-modutated video sig-
nal {as opposed to the amplitude-modu-
lated video signals used in broadcasting)
and an FM-audio signal to the satellite
using a carmrier in the 5.9-6.4-GHz
range. Since the satellite is over 22,000
miles away. the signal must be aimed

FIG. 1—THE ORBITAL VELOCITY of & geosyn-
chronous salsliite matches the rotational speed
of Earth exactly, making it appear o be sta-
tlonary in the sky.

very accurately to insure that it reaches
the “bird”’ with maximum strength. A
signal of at Ieast 500 watts is fed to a
parabolic-dish antenna. That antenna
provides gain by reflecting energy that
would normally be mdiated away from
the satellite and focusing it into a con-
centrated beam toward it.

An uptink station can beam up more
than one video chanpel at a time by
using special signal-combiners. The
most recent development in uplinks is
mobile transmitters; an antenna and
transmitier mounted on a trailer and in
a van are transported from place to
place for on-location broadcasting.
That allows live video-broadcasts 1o be
beamed from and to virtually anywhere
in the world.

The next part of the communications
link is the satellite itsetf, [t uses a
parabolic dish to receive the 6-GHz up-
link signal, and then retransmits it back
1o Earth on a lower 3.7-4.2-GHz camier.
Using two sepamte frequencies allows
simultaneous reception and transmis-
sion. Both the uplink and the downlink
(satellite-to-carth signal) paths have a
500-MHz wide frequency-range (5,9-6.4
GHz and 3.7-4.2 GHz) which means
that there is room for 12 channels, each
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FIG. 2—).5. AND C ANADIAN cCOmmuDIcalions satailites lie between 80° snd 140° west longltude.

UPLINK
TRANSMITTER

2
MILES {/

-/
s

TVRO
RECEIVER

FIG. 3—THE UPLINK TRANSMITTER sends a 8-GHz aignat up to the satellite, which relransmits the
video and audio Information back to Earth on a lrequency in the 4-GHI band.
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40 MHz wide.

That's fine for a 12-transponder satel-
lite, but how do you fit 24 channels in
the same space? A combination of two
systems is used. First, the channels are
staggered 8o that the center of one
channel is at the upper and lower cdges
of the adjacent ones, as shown in Fig.
4. The channels overlap. though, and
normally would interfere with one an-
other. To avoid that interference, the
signals are cross-polarized. At micro-
wave frequencies such as those used
for satellite transmissions. signals po-
larized at nght angles 10 one another
are isolated by about 30 dB. Odd-num-
bered channels are vertically polarized:
even-numbered ones horizontally po-
larized. [n that way. the channel being
received is 30-dB stronger than its op-
positely polanzed neighbors—more
than enough to mask the undesired
signals,

The biggest problem with the down-
link signal transmitted by the satellite is
that it is quite weak. Since the satellite
is expected 1o perform without any
maintenance during its expected life, it
must be solar powered, Even with the
most efficient solar panels, it can only
produce about 5 watts of output power
per transponder. That means that afler
the signal travels 22,000 miles to Earth,
losing 196 dB of its initial strength
{dropping to almost 5 X 10~ walts),
the ground receiving-station is not keft
with much to work with,

The first component of a TVRO ter-
minal is a large parabolic or spherical-
reflector antenna. typically 10or 12 feet
in diarmeter. (Construction of a spherical
antenna, the “"8-Ball,”’ was described
in the August, Scptember, and October
1981 issues of Radio-Electronics.} The
antenna gathers all the signal tha falis
on its surface arca and reflects it to its
focal point where an LNA (Low Noise
Amplifier) is positioned. Using cascaded
GaAsFET and bipolar transistors, the
LNA amplifies the 4-GHz signal by
about 40 dB while adding only onc or
two dB of noise. It is important to intro-
duce as little noisc at this stage as pos-
sible, since any that does creep in will
be carried and amplified through the
rest of the system.

Once the signal leaves the LNA, it
travels down a heavy coaxial cable to
the receiver. the heart of the TVRO
terminal.

Receivers

The receiver—the final pant of the
satellite-communications link—iakes the
4-GHz RF signal from the LNA and
transforms it into standard composite-
video and audio. Receivers can be de-
signed in a vaniety of ways and a dis-
cussion of some of the features desirable
in a receiver will demonstrate what a
quality unit should be capable of doing.

A receiver should be fully frequency-


www.americanradiohistory.com

agile. that is, il should be able to be
tuned over the entire 3.5-4.5GH:z
band. That will allow 24-channel use.
as well as the reception of (ransmis-
sions from foreign satellites. fts sound-
subcarrier demodulator should be
tunable over the full range of 5.5-7.5
MHz. The various transponders trans-
mit their audio information on sub-
carrier frequencies located. within that
range and the receiver should, of
course, be able 10 demodulate any of
them.

Another important feature o con
sider is dual conversion, where the in-
coming signal is converted to a lower
frequency in two steps rather than one.
The advantage of dual-conversion re-
ceivers is that they do not interfere with
one another, allowing multiple units to
be operated in the same vicinity. A
single-Conversion receiver, on the other
hand, can cause (and suffer from) inter-
ference problcms because of an oscilla-
tor that would necessarily be operating
within the 4GHz band. A quality re-
ceiver should also incorporate an AFC
{Automatic Frequency Control) circuit.
and, of course, be easy Lo assemble and
align. The R2B receiver presented here
uses a dual-conversion design and pro-
vides the features just described.

[ 1% N3 e a0
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FIG. 4—HOW TO FIT 24 channeis in 8 12-chan-
nel bandwidth. Adjacent channela are over-
lapped, and odd-numbered channels vertically
polarized; even-numbered ones honzontally
polarized.

How it works

Figure 5 shows a block diagram of
the R2B receiver. Figure 6 is a schematic
of the mixer section of the receiver. and
Fig. 7 is an overall schemauc of the
unit.

The input to the receciver is the
amplified 4-GHz signal from the LNA.
Circuits 10 handle signals in that fre-
quency range are both critical and ex-
pensive. so the 4GHz signal is im-
mediately converted down to an 1100-
MHz intermediate frequency (IF) by
the first-mixer stage of the receiver.

First mixer

This stage is probably the most exotic
part of the R2B receiver. Although it is
simple in design. it is quite compiex in
the way it works,

A double-balanced design is used for
impedance matching and to provide
good local-oscillator rejection char-
actenistics, The input signal from the
LNA is split in phase by a quarter-wave
transmission-line  balun, LII. and
coupled to the other side of the PC
board through capacitors C12 and C73,
which are actually formed by the PC-
board material—the board itself acting
as a dielectric between the two tinned-
coppet surfaces. The phase-split signal
is then fed to a diode quad made up of
D10-D13.

Similarly, the signal from the local
oscillator is split using another trans-
mission-line balun, L 10, and then fed to
the quad. The local-oscillator signal
switches the diode quad on and off,
thus producing the mixer products, (In
superhetrodyne receivers. mixing two

fIRST SECOND VIOED
FIRST SECOND L o VIDED QUT
MiXER —JF__ uIXER IF_ DEMOD [] PROCESSOR [T®
4-GHz INPUT e 0
{FROM L NA) MHz MH:
S0uND
N 1970-MHz DEmOD [T AUDIO OUT
, LOCAL SLED%“”
AL
USCILLATOR ™ GctLLATOR ¥
TUNING : AFC

FIG. 5—BLOCK DIAGRAM of R2B sateilite-TV raceiver. Function of sach block is discussed In taxt.
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FIG, B—FIRST-MIXER stage uses & thin.lilm MIC (Microwsve Integrated Circuit)," K210, for 8 stabie
tunable local-osciilalor. See Wwxt for axplanaton of L10-L13, and C72 and C73.
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signals produces the sum and difference
of the two. The R2B mixes signals in
the 3.7-4.2-GHz range with 2.6-3.1-
GHz signals from the local oscillator to
produce a difference frequency of 1100
MHz.) Small wire loops. L12 and LI3.
act as chokes and couple the 1100-MHz
signal-bearing intermediate frequency
to the main receiver-board.

The tunable local oscillator, ICI0, is
a thin-ilm MIC (Microwave Integrated
Circuit). It is difficult 1o build voltage-
tuned oscillators from discrete compo-
nents that will operate reliably at micro-
wave {requencies and that IC does the
job nicely.

1100-MHz first IF

The first-1F stage. which follows the
first mixer, uses three stripline transis-
tors, Q1-Q3. to provide 5-10 dB of gain
at 1100 MHz. The primary function of
that stage. though, is not lo provide
gain, but to provide bandpass filtering.
Properly tuned, the first-IF stuge gives
excellent image-rejection as well as
limiting the total power (both signal and
noise) of the signal for the second-IF
stage,

Each stage is biased for class-A op-
cration at about 5 mA of collecior-cur-
rent. Small (5 pF) capacitors couple the
inputs and outputs of the stages. Minia-
ture resonators are formed by piston
capacitors. Proper impedance-maiching
is obtained by the placement of the
coupling capacitors on the lead-straps
of the piston tnmmers. Carefully con-
trolled spacing of the resonator sections
makes possible a composite, double-
tuned filter assembly. The 1100 MHz
IF-stage is made up of two such as-
semblies: each one is isolated by a buf-
fer/gain stage.

Second osciliator and mixer

The next stage encountered is the
second mixer. which heterodynes the
1100-MHz signal with an 1170-MHz
one. giving an output at 70 MHz. Since
the R2B receiver has an excellent AFC
range (greater than 20 MHz), a simple.
fundamental-frequency, single=transis-
tor (Q6) oscillator can be used to make
a base-tuned [170-MHz oscillator. lts
output is buffered by Q3 before driving
the second mixer. [C1. Once again. the
piston capacitoriresonalor arrange ment
is used. To provide a little more gain
at the high end, resistor R51's lead in-
ductance (that resistor’s lead inductance
is represented as L7 in the schematic)
is used for peaking.

Transistor Q5 provides a signal having
a level of about +7 dBm to mixer IC1's
local-oscillator port; that level insures
low conversion-loss as well as keeping
the generation of spurious signals to a
minimum. The mixer’s output is filtered
through a pi-network to provide a clean
70-MHz signal for processing by the
second-IF stage.

ZB61L AYW
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F1G. 7—AECEIVER usas two PLL's (Phase-Locked Loops), ICS and ICT, to demodulats Fid videc gnd
audio signals. Because those IC'8 can operste only up to about 50 MMz, IC4-a divides the T0-MH:
secondF fraquency by two, generating & 35-MHz signal that they can handle.

Second-IF stage

The second-IF {or low [F) siage is re-
sponsible for most of the selectivity
and gain of the receiver. Prepackaged
gain-block modules, IC2 and IC3, pro-
vide about 80 dB of gain, and simplify
the design and construction of the wide-
band (25 MHz) [F amplifier. The
second-IF stage sets the noise band-
width of the receiver and is optimized
for low-threshold performance.

The bandpass-filter section of the
second-[F stage is located between the
two gain-block modules and is made up
of a series of cascaded low-pass and
high-pass networks. The 3-pole filter
has input and output impedances of 75
ohms. Two test points, TPl and TP2,
are provided for use in sweep-align-
ment of the filter. Molded-plastic, slug-
tuned inductors are used as 1uning ¢le-
ments because they are temperature-

stable and offer repeatable resuls.
Demodulator

After leaving the second-IF stage,
the signal is at a low enough frequency
to be demodulated. The demodulator is
designed to extract as much video and
audio information as possible from the
weak satellite-signal.

The design uses a simple PLL (Phase-
Locked Loop). but in a rather unusual
manner. Most PLL IC’s have a difficult
time tracking wide swings—especially
al 70 MHz—and the satellite signal is
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All resistors Y-watt. 5% uniess otherwise
specified

A1, A3, R5—47.000 ohms

R2, R4. R6. R9. R12, A17, R20. R24, R27,
R28. R31. R39, R40, R46, R50—1000
ohm$

R7. R8, R10. A19. R2Y, R30, R33-RaE,
R41-R43, R45—10.000 ohms

R11, R32—330 ohms

R 13— 1000 ohma, trimmer potentiomater.
PC-mount

R14-R16. R38, R44—470 ohms

R18—15.000 ohms

R21—1000 ohms, 1 watt

R22—8800 ohms

R23, A26—2000 ohms

R25, R51—120 ohma

R37—50 ohms. trimmer potentiometer,
PC-mount

R47, R48-5000 dhms, potentiometer,
linear taper F

R49—3300 ohms

A52—18.000 ohms

Capacitors

C1—18 pF, ceramic qist

C2. C7. C12. C17. Cc20, C59. CB0-C63.
Ce8—.001 uF. ceramiC disc

C3.C6.C8,.C11, C13-C15, C19. C21—5 pF,
caramic disc ;

C4. C5. C9. C10. C18—10 pF, plston-type
trimmer {Stettner 120-05—do not sub-
stitute!)

C16. C32-C37. C56-C58, Co64—.01 uF.
caramic disc

C22. C31—56 pF. ceramic disc

C23. C26. C27, C30—75 pF, ceramic disc

C24. C29. C67—30 pF, ceramic disc

C25. C28. C38—15 pF, ceramic disc

C39—4-40 pF, trimmer

C40—not used

C41—2200 uF, 25 volls, elactrolytic

wideband. Since the PLL. IC5, has-a
Lypical maximum working frequency of
only 50 MHz. a way has 1o be found
around that limitation for 70-MHz op-
cration,

The solution is 10 use an ECL (Emit-
ter-Coupled Logic) divider to divide the
frequency of the inpul signal by Iwo.
That is done by [C4. a high-speed dual
flip-flop. One half of that IC {IC4-a) is
used as a divider. and the other half
(1C4-b) as a bias source. Pins 14 and 15
of the IC are complementary logic-level
outputs. Bias pot R13 is across those
outputs and can be adpsted 10 provide
any voltage between the logic-high and
logic-low levels. When comrectly ad-
justed, it biases the input to the flip-flop
at a level that makes the 70-MHz signal
cause the flip-flop to toggle, providing a
35-MHz output. Since both the bias
source and the flip-flop are on the same
chip, the bias source is temperalure
compensaled.

The 35-MHz output from 1C4-a can
be tracked easily by the PLL. The only
penalty is that the demodulatled signal
has only half its onginal deviation, but
that can be compensated for later. A
simple FM demodulaor with a center

PARTS LIST

C42-C44, C52. C53, C65, C66. C69-CT1—
10 uF, 25 voIts, electrolytic

C45. C54. C55—100 pF, ceramic disc

C46, C47—150 pF. ceramic disc

C48—470 pF, caramic disc

C49— .1 uF. Mylar

C50—47 uF, 16 voita, electrolytic

C51—220 uF. 16 volis. slectrohytic

C72. C73—aee toxt

Semlconduciors

IC1—S8L-1X, 1-GHz double-balanced
mixer

IC2. IC3—MC5121 broadband amplifier
{NEC or other)

IC4—MC10231 dual fiip-fiop

ICS, ICT—NES64 phase-locked ioop

IC6—LM358 dual op-amp

IC8—L M334 constant-current source

IC9—not used

ICt10—vA15 voltage-conirolied oscillator
{Watkins-Johnson or Other)

IC11—7815 15-volt positive regulaior

IC12—7812 12-volt positive regulator

IC13—7805 5-volt positive requlator

Q1-Q3. G5, Q602136 microwave transis-
tor (NEC—-do not substitute!)

Q4, Q7-Q12—2N4123 NPN transistor or
aquivalent

LED1—Jumbo red LED

D1-04—1N4004, 1 amp, 400 PIV

D5—1N914

D6--MV2208 20-80 pF varactor diode

D7—2N4123 or 2N2222, modified (see text)

L1—.33 uH choke

L2-L6—25 JH 4¥%-turmn variable slug-
tuned inductor with shield can {(Coil-
craft 104-1 VaT-3)-POS3 or equivalent)

L7—see text

L8. L9—3.9 xkH thoke

L10—1-Inch 1ength Tetion coaxial cable
(see next part

+fov

R21

L11—1 inch length .141-inch dlameter
Tellon coaxidl hardilne {see next
part}

L12, L13—single loop 28-gauge enarmdled

wire

F1—%-amp siow-blow fuse

J1—RCA phono jack. pansl-mount

J2-J4—RCA phono jack. PC-mounl

J5—2-pin mpiex plug. PC-mount

J10—RGSAU type “N,” female

JU1—28-gauge wire with 1-Inch Insulating
siseving

JU2—Berg jumper clip {for TP1}

TP1—3-pin Berg miri jack. PC-mount

TP2—2-pin Berg mini jack, PC-rmount

S1—DPDT push-on. push-off, PC-mount

T1—18 volis. 1 amp

Miscellaneous: PC boards (Mixer board
to be made from .062-inch FR-4 materal
with 2/2-0unce copper and tin-lead
plating not to excesd .00t5-inches In
thickness. DielecCtric constant must be

483 %.15.). IC sockets. TO-220 heat

sink, wire, 28-gauge sheet metal, enclo-

sures. knobs, line cord. fuseholder,

hardwars. afc. i
The following are available from Ramsey
Electronica. 2575 Baird Rd., Penfieid. NY
14526: Compiete Sat-tec R2ZP satellile-TV
receiver kit with pre-dligned 70-MHz IF
and 1170-MHz  oscillalor  sections,
$405.00; completely wired and tealed Sat-
tec R2B satellite-TV receiver, $749.95;
RM3 RF modulalor, $69.95; Watkins-
Johnson VB15 oscillator K (1C10)
$125.00; Avantek 120°K, 50-dB gain LNA,
$595.00.

The above prices Include shipping and
insurance charges o points In the U.S.
and Canada. Overseas orders please add
15% to cover shipping. MC and Visa ac-
cepled.
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FIG. 3—POWER SUPPLY provides unreguisted 18-vofts DC. and reguiated S, 12, and 15-vons DC jor
receiver. Transformer s physically inclated from receiver 1o avold dritt dus to component heating,

frequency of 35 MHz (dectermined by
C38 and C39) is built around ICS.
Transistor Q4. an emitter-follower
siage. buffers the video and audio-sub-
carrier information from the PLL for
the next slages of Lhe receiver.
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Video processor
The video output by the demodulator
is “raw’’ video and must be processed
before il can be viewed. The processing
involves de-emphasis and de-dithering.
continned on page 104

B ze6l AVW
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AUTOMATIC
Power Switcher

How many switches do you have to throw to get your computer or stereo system
up and running? Build this power switcher and you'll need only one.

ANY ELECTRONIC OR ELECTRICAL SYS.
tem that uses a number of separalely
switChed components can be 4 nuisance
to powcr-up...all those switches to turn
on. and then. having 10 remember o
tum them all off* 1 had that problem
with my Radio Shack TRS-30 computer
system,

As il grew. | quickly realized what a
headache powering-up can be. and
tried all sorts of solutions. such as ex-
tension cords and oullet strips. They
did the job. but lacked what | like to
call “elegance.”” for there is nothing
elegant about plugging in an exiension
cord?! The solution is a power switcher.
It cun be used with computers. on the
test bench. and even wilh sierco equip-
ment where there are many things to be
powered up. Basically. the device is a
current-operated switch: when current-
flow through one of the camputer de-
vices is sensed. Lhat wrns on all the
other equipment.

In my computer applicalion. | plug
the wideo monitor intd lhe power
switcher. Then | plug each of the acces-
sories inlo the outlets on the unit. Now
all [ have 1o do to power-up my com-
puter is to turn on the monior and
everything springs 10 life! Not only is
the armangement “‘elegant.”” but | no
longer forgel 1o Wwm off the Computer
after a late-night session. Other bonuses
include the fact that no warmanty-
voiding modifications have 10 be made
to the Computer or accessories. and
that the power switch on cach acces-
sory slill works. For example. the
printer isn’t used ali the time, so it is
simply shut off until it’s needed. That's
greal for saving wcar and tear on ex-
pensive mechanical components,

GARY McCLELLAN
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FIG. [—IF POWER SWITCHER doesn'l work with the Radio Shachk video monitor, reverse the con-

necfions o SO1. Sea text tor details.

The power swilcher 1s inexpensive
and easy to build. | built my version
using junkbox parts. but | was careful
to use readily available components.
And. even if you have 1o go out and
buy the parts. you should be able to
keep the cost between 310 and $20 with
reasonable effort and care in shopping.
The switcher coniains only a few parts.
50 construction should go quickly and
easily. Building it should be a one-afier-
noon project,

How it works

Figure | shows a schematic of the
power switcher. Note that diodes D2
and D3 are in series with the line Lo the
monitor socket. Thal's because we

www americanradiohistorv com

want the monilor 0 do the power
switching. When it is tumed on. il
draws current. causing the diodes to
conduct. That applies a 0.7-volt P-P sig-
nal to the transistor. causing it 10 Con-
duct. and close the relay. Don’t be con-
cerned about the 0.7-volt drop 0 the
monitor—that value is negligible when
compared to the full 117-volt line
voltuge.

The rest of the circuit is used to
power Lhe relay. and for glitch suppres.-
sion. Diode DI and resisior R1 make up
the reiay power-supply. Capacitor C2
across the relay coil filiers the voliage.
and prevents chaiter. Capacitors Cl
and C3 are included to keep power-line
glitches from the transistor. and 1o pre-
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venl damage o the device. Finally.
fuse F1 was included as a protective de-
vice for the video monitor. even though
the monitor aiready has its own fuse, A
little extra protection ncver hunt
anyone.

Parts substitutions

One of the nice things about this de-
vice is thal parts values are not critical
and & wide range of substitutions are
possible. That can reduce your cost
dramaticaily if you huve a well-stocked
Jjunkbox. Of course. there are reason-
able limils as o how far you can go:
those are dictaled muinly by safety and
reliabitity. which are the most important
factors. Let’s look a1 some areas where
you may make substitutions—and then
a few where you shouldn’i.

The first thing that most people will
probably want to find a substitute for is
relay RYI. a [17-volt-AC relay with
contacts rated at five amps. The onginal
parl used was designed for vacuum.
tube circuits. and is known as 8 ““plate-
circuit relay . Those devices are still in
use. and are sometimes avatlable at
surplus-electronics stores or by mail
order. If you can’t find a relay with a
10.000-chm coil. you may substitute
one with a 5000. or even 2500-chm coil.
If you happen to have a 117-volt-DC re-
lay. and the coil resistance is Y000 chms
or higher. it may also be used. [n any
case. adjust the value of RI so that the
relay closes any lime a load is connected
1© SO |. One thing you should make sure
of when you select a relay is that its
contacts are heavy enough 10 switch at
least five amps of current. Although it
is doubiful that you will draw that much
current with a4 TRS-80 computer and its
accessories, the extra capacity insures

SWITCHED QUTLETS
o
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safety and longer component-life. Re-
lays in the five- to ten-amp range are
easy Lo find.

Another part that many people will
want 1o use a substitute for is transistor
Q1. The original part is an NPN. 250
mA. 350-volt-CE (Collector<to-Emirter)
breakdown-voltage devices. and is
sometimes found in the audio output-
stages of radios and TV's. Thus. you
may be able 1o scrounge a usable
transistor from such sources. Generally.
the subslitute transistor should have at
least a 200-volt CE breakdown-rating.
and be able 10 handle at least 100 mA of
current. The gain really isn’t important.
since the device is used only as a
switch. In faci. it might be possible to
use an SCR. if you have one. in place of
the 1ransistor. Just be sure 10 replace
C2 with a IN4004 diode to suppress
back-EMF. and make sure that the re-
lay is an AC type. {Otherwise. the SCR
will latch up when a load s applicd to
SOI1. and you'll have to unplug the
switcher t0 turn off the computer?)
There are many substitutes for the
MIE-340. though. if you don't have
one.

There are other components for
which substitutes are available. The
diodes may be replaced by devices with
a higher current-capacity or PIV rating.
Diode DI should have at least a 200-
PIV rating though. The ratings of the
olher two diodes, D2 and D3. aren’t as
important because ncither diode will
see more than 0.7 volts.

Some substilutions are permissable
for the capacitors. although it is sug.
gested that Cl be a Mylar type: they
handle line-voltage glitches betier than
ceramic discs. The other capacitors
aren’t eritical.
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If any of your equipment has three-
prong plugs. you will wani to change
S0O2-S0O5 10 3-pin receptacies as re
quired. That way you can avoid the
headaches that adaptor plugs end o
cause. and still have your equipment
grounded properly.

If you do make any substilutions.
make sure that all parts you use are in
good condition for maximum safety and
reliability. If there’s any doubt. spend
the little exira cash mecessary to gel
parts that you know vou can irust!

Construction

Caution: The switcher is connected di-
rectly to the power line and cin present a
shock hazard if assembicd incorrectly. It
is suggested that you use exira care in
assembliing li. Also, it is recommended
for safely reasons thai you do Not sub-
stitute for the three.wire power cord snd
melal cabinet.

Let’s start construction. The layout.
which is not critical. will depend to a
large extent on the components you are
using. The first siep (after obtsining the
parts) is t0 lay them out in the box 10
determine where they should be
mounted. In the proiotype. the line
cord and sockets were mounted on one
end of a box that measured 4% ¢ 4
244 inches. The relay and fuse were
attached 1o the bottom of the case. The
rest of the ¢ircuit. mounted on a long
terminal-strip. was then attached to the
bottom of the box. Figures 2 and 3
show details of the layout.

Drill the holes for the power cord and
sockets. Then turn to the installation of
the relay and circuitry. Generally.
those components can be mounted on
the bottom of the box. unless you have
a plug-in type relay: in that case, mount

o861 AYW
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FIG. 2—MAJORITY OF COMPONENTS can be mounted on st B-ug 1eminal atrip. Be sure to use
heavy.gauge wire 10 handie line voitsge and current sately.

FIG. 3—THIS PARTICULAR VERSION of power
swilcher did nol require 3-wire line cord, but
yours probably will. Make sure that the ground
wire makes Qood conlact with case.

the relay socket on an “*L'" bracket.
Locate the terminal sirip near the relay.
The fuseholder should go near SOI. o
which it will be connected. After com-
ponent locations have been determined.
drill the mounting holes for them. If
you like. the outlets can be labelled
with press-on letters. which will make
them more convenient o usc.

All the electronic Compenents {resis-
tors. capacitors. diodes. ctc.) can be
mounted on the terminal strip. Use
spaghetti” insulating ubing to keep
component leads from shorting together.
Be sure to observe polarities. especially
in the case of the transistor (sec the
inset in Fig. 1. When the terminal strip

PARTS LIST

All resistors Ya-watt, §% unless ofherwise
specitied

R1—2200 ohms, Yrwatt, 10%

R2—100 ohms

Capacitors

1—0.1 uF. 600 vous, Mylar

C2—20 wF, 250 volts, electrolytic

C3—0.1 uF, 25 volls. ceramiC disc

Semiconductors

Q1—MIE-340 or equivalent (see taxt)

D1-D3—1N4004 {1 amp, 400 PiV}

F1—1 amp fuse

S01—polanzed chassis-mount socket

$02-S05—nonpolarnized chassis-mount
sockel

RY 1—10,000-0hm plate-cirCuit type with
SPST. 5-amp contacts (see text)

MisCellanecus: aluminum box. 3-wire
power cord wilh plug. Strain rellef for
card. clip-type tuse halder, 8-tug termi-
nal strip. relay socket and bracket {if re-
quired). wire, solder, eicC.

is finished. mount it on the bottom of
the enclosure.

The next step is the chassis wiring.
Remember that it will be carrying fairly
high voltages and curments. so be sure
1o do the best job that you can. Mount
the line ¢cord and strain-relief, sockets,
relay. and fuseholder. Then start the
wiring by busing together the lower
terminals of SO2-SO3 with a piece of
No. 18 solid wire (or tinned No. 18
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siranded wire). Do the same with the
upper terminals. Then conneci the line
cord as shown in the schematic. Finally
make the appropriale connections to
the terminal sirip and relay. Finish up
by checking over your wiring for erors
and correcting any that you find.

Safety checks

Natwnrally. you are in 2 hurry to ry
this power switCher—but check it out
first. Since it connects directly to the
AC power-line. it is a good idea 1o take
the time to be sure that the umit is safe
for use. First. inspect the wiring to be
sure that there are no shorts to ground
{the case) or between adjacent wiring.
Correct any shorts that you may find.

Then make sure that all connections
are properly soldered: it's casy lo miss
a joint. especially on the terminal strip.
While you re checking the wiring. make
certain that the hine-cord’s ground wire
(from the round prong on the plug) is in
good contact with the case. Finish up
by checking continuity between the
case and the prongs of the line<ord
plug. The resistance should be infinite
on any ohmmeler tange. except in the
case of the round ground-prong. where
you should see no resistance. If any of
the readings are imcorrect. recheck
your solder connections, and look for
any dint or contamination between a
connection and ground.

Operation

Assuming that you're using the
power swilCher with a computer, plug it
and its accessories into SO2-503. Then
plug the monitor inw SOI and the
swilcher's line cord imo a wall outlet,
Turn on the compuler and accessory
power switches. and then tum on the
monitor. The entire system should
spring 1o life. and you'il be all set to
enjoy a compuicr system thal’s casier
to use. To finish up, you may wanl o
install the switcher under your operat-
ing table, as I did with the prototype.
or conceal it some other way.

If you have trouble gelling the
switcher o turn on with the monitor.
simply reverse the connections 10 SOI.
The Radio Shack monitor has a half-
wave rectifier in it that draws current
on half cycles of the linc-curment. and
réversing the connections causes the
monitor o draw curment on the same
hatf cycle that is used to trigger the
switcher. (That should not be a prob-
lem with the other accessones.)

You can also use the power switcher
to operate other devices. One applica-
tion that comes 1o mind is using a turm-
table 10 control an entire sound-sys1em.
Simply plug the turntable into SOI, and
the other components of the system
into the other sockets. That's all there
is 1o it' Once you've built i1, I'm sure
you'll find many uses for this power
swiltcher. R-E
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GIRGUIDES)

HOW TO DESIGN
ANALOG CIRCUITS

B/

If a circuit is not designed properly, the
likely result will be a device that does not
work, or a pite of charred components.
Learn the right way to design analog cir-
cuits that use semiconductor components

in this new series.

MANNIE HOROWITZ

AT ONE TIME OR ANOTHER. ANYONE
interested in electronics (Cither as a
hobby or on a professional basis) has
needed a circuit lo perform some spe-
cial function. Most of us have found.
however. that il is almost impossible to
design a circuil properly using hap-
hazard techniques. That is especially
true of circuits that use semiconductors.
If proper iechniques and procedures
are nol foltowed. the end result is likely
lo be either nothing or a bunch of
charred components.

In this series of articles our goal will
be Lo teach you how to design analog
circuits that use semiconductors. Each
article will cover one or more specific
semiconductors. As we will be starting
from scralch. some of the things we’ll
be talking about may seem ridiculously
simple (o some of you. Thut maerial
will be presented for the sake of the
novice. as well as for continuity. The

fd‘*d

only things we will assume is that you
have & basic knowledge of such things
as current and vollage. as well as some
familiarity with components such as re-
sistors. capacitors. and inductors. (If
you do ror have a background in those
subjects. we suggest that you read &
book on basic elecironics first. Your
local library is an excellent place to
look for one.)

Only what you need to know 1o do
actual designs will be covered here.
Derivations of formulas will be avoided
except where they help make the design
procedure clear. When a formula is
presented. an cxample showing you
how 10 apply the formula will also be
provided. Do nol (ry ¥ memorize any
of the formulas or derivations: simply
make a note of where they are so that
you can refer 1o them when you need
them.

Before we get much farther. let’s
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speak bnefly about some of the num-
bers we will be using. Many of the num-
bers used in electronics arc either very
large or very small. Writing numbers
such as 100.000 or 0.000001 con-
linvously can get tedious. It is a lot
easier (o wrile those numbers using
scientific notation or exporenis. In
scienlific notation. 1000 becomes [(®
and 0.00] becomes 10-%.

Special prefixes are also vused to de-
note powers of 10. Some of the most
common are kito (102). mega (108). giga
110%). milki 110-3). mixcro [10-%). nano
(10-9). and pico (10-72), As an example,
0.00] volts would be writien as | milli-
volt.

Conductors, insulators, and
semiconductors

When the electrical characteristics of
different matenals ure considered. they
can be divided into three nol-so-exacting

2861 AYWN

n
~


www.americanradiohistory.com

@ RADIO-ELECTRONICS

groups. Those are conduciors. semi-
conductors. and insulators. Most of us
are famitiar with conductors and insula-
1ors—but what about semiconductors?
A semiconductor is defined as a ma-
terial whose conductivity falls some-
where bewween that of an insulator and
a conductor.

Most semiconductors use  either
germanium or silicon as the base ¢le.
ment. Because those elemenis are good
insulators in their pure form. they are
mixed with anether material (o form the
useful semiconductor: that mixing is
called doping. Doping the base material
has two consequences: The conductivity
of the base material Is increased and.
depending on what is used for the
doping. thc base material picks up
either an excess or shortage of negative
charge. A semiconductor with an
excess of negative charge is called
n-type: a semiconductor with a short-
age of negative charge is called p-type.

Semiconductor materials have a wide
variety of properties. Their resistance
varies with the voltage across them.
with ¢hanges of temperature. and with
the amount of light that strikes them. [n
addition. any device made up of a semi-
conducior material is 10 some exient
sensitive 1o magnetic fields and can be
considered to be a Hall-effect device,
(We'll talk more abour Hall-effect de.
vices later.)

Varistors

A semiconductor device whose re-
sistance varies with the voliage across
it is called a varisfor or voltage-de-
pendent resistor. Because of their
structure. those devices are often called
vanstor diodcs ©r cument-iimiting
diodes.

The differcnce belween an ordinary
resistor and a varistor is that while the
resistance of an Ordinary resistor is
constant. the resistance of a varisior
changes with veltage. In that device.
the resistance is very low at high volt-
ages. As the voltage decreases. the re-
sistance increases. Ohm's law. of
course. applies here—just 1he resistance
of the device changes. In most varistors.
the polanty of the signal is unimportant,
although there are some devices where
it 5. Just like a resistor. & vanstor dis-
sipates power and. as with any other
device. the maximum ratings of a varis-
tor should not be exceeded.

Let's see how we can make use of
the charctenstics of a vanstor. The
circuit shown in Fig. |-a consists of a
poOwer source. swilch. resistor. and in-
ductor. When the switch is closed. cur-
rent flows through the resistor and in-
ductor. Steady-state current is limited
10 safe levels because of the presence
of the resistor. When the circuit is
broken by opening the switeh. a high
voltage is developed across the induc-
tor because of the rapid change in cur-

FIG. 1—A VARISTOR can be used 8s a current limiter. Opening the awitch in the circuit shown ina

would cause B current surge (dug to the presence of the incuctor} thal could damage the swilch con-
tacts. Placing a variator In lhe circuit as shown in b would protect the contacts.

rent through that inductor. Since that
high voltage is also across the switch.
the swilch contacts cauld be Jdamaged
if they are not protected. One way 10
protect the contacts would be (0 wire a
varister across the switch as shown in
Fig. 1-b. In that circuit. the resistance
of the vansior is very small when the
switch is first opened. because the high-
voltuge developed by the inductor is
applied across the device. That low re-
sistance keeps the instaniancous voli-
age across the swilch low. protecting
the switch contacts. The varistor has
no effect on the circuit with the switch
closed. becausc the switch shorts out
that device.

If you wish. the varistor could have
been wired across the inductor instead.
Despite the fact that it would be in the
circuit even while the switch is closed.
it would not affect 1he circuil’s opera
tion because the steady-state DC voli-
age across the inductor is low. As that
low voltage would also be aCross the
varistor. its resistance would be ex-
tremely high and thus negligible when
compared (o lhe resistance of the
inductor.

Thermistors

A thermistor is a semiconductor de-
vice whose resistance changes with
changes in temperature. A thermistor
whose resistance increases with increas.
ing temperature is called a positive-
coefficicnt device: one whose resistance
decreases with increasing temperiature
is called a negative-coefficient device.
For the sake of simplicity. we will deal
exclusively with negative-coefficient
thermistors in this discussion. although
most of what we will say can also be
applied to positive coefficient devices.

How much the resistance Jecreases
with temperature is a function of the
particular device used. As a general
rule. however. the resistance decreases
by about 4% for each degree Celsius
that the temperature rises (above 25°C).
Once you know the resistance of 25°C.
it is a fairly simple matter 1o calculate
the resistance at any higher tempera-
ture—simply multiply the resisiunce by
96% for each degree over that tempera-
ture. For example. if the resistance is
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250 chms at 25°C. it 15 250 X 0.96 = 240
ohms at 26°C. 240 x 0.96 = 230.4 chms
at 27C. 230.4 x 0.96 = 221.2 ohms at
28°C. and so on. Another characteristic
of a thermistor is that there is a time
delay from when heat is first applied 10
the device until it reaches its final lem-
perature. again assuming that all of the
heat is supplied by an extermal source.
That ““thermal gme constant™ rating
indicates the amount of time it takes for
the temperature of the thermistor to
rise (o about % of its final value.

So far. we've assumed that all the
heat ts supplicd by an outside source
and none is developed by the thermis-
tor itself. Of course. if you apply
enough voliage 10 a thermistor. some
heat will be generated. Assuming this
time that there is no external source of
heat. the resistance of a thermistor will
remain constant up until the applied
voliage exceeds a certain Critical point.
With no change in resistance. the cur-
rent through the device increascs
lincarly with increasing voliage. Once
the critical point is reached. however.
the device begins to heat up and the re-
sistance begins to drop. When that
happens. the current will increase at a
faster rate than the voliage. That critical
point is called the self-heating voltage.

The last charicteristic that we’ll look
at is the therrmistor’s dissipation constant.
That constant indicates how much
power must be dissipated by the device
to increase its temperature by 1°C. If.
for example. the constant is 0.6 mW-
per-°C. the thermistor must dissipate
0.6 x 20 = 12 mW if its body temperidure
ture is 1o rise by 20°C.

Somctimes you may find that vou
need to alter the thermal charactenstics
of a thermistor you have on hand to
make it uscful for some particular ap-
plication. That would not be necessary
if an infinite number of different types of
thermistors were available. but that is
rarely the case. The cireuit in Fig. 215
used for that. Just determine the mini-
mum and maximum resistance that you
require in your application and choose
a device where the cold resisiance is
higher than the maximum resisiance
you require and the hol resistance is
lower than the minimum resistance you
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Fi(3. 2—THE RESISTANCE Of a \harminlor at dit-
ferent lgmperatures con be siteced (o Ht the re-
quirements of 8 particular spplicalion by
properly choosing the vaives for R1 and R2.

necd. Letting Ryy be the hot resistance
of the thermistor and Ry be its cold re-
sistance. Rl and R2 in Fig. 2 can be
determined from the fotlowing relation-
ship:

B, = (Am * R2)B1
" Rm* R2 + A1

Ro M (NTEEIRZTR1TE
where Ry IS Lhe hol resistance re-

quired by the ¢ircuit and Re IS the
cold resistance required.

As an example. let’s assume that fora
particular application you need a therm-
1s1or with a resistance that is 440 ohms
at 25°C and 240 ohms at 50°C, You have
a thermistor on hand with a resistance
specified as 600 ohms at 25°C and 210
ohms at 50°C. Substituting into equa-
tions 1 and 2. you end up with:

(210 + R2) BT
210 + RZ + A1

(600 + R2) R1
600 + R2 + R1
Sclving for Rt and R2 we get:

R1 = 1218 ohms
R2 = 89 ohms.

240 -

440

Because those values arc not stan-
dard. they will be expensive o buy. il
you can find them at all. But using
standard, readily available vaives such
as 1200 ohms for R1 and 91 ohms for R2
will be acceplable for most applications.

There are quite a number of practical
applications for the thermistor. Among
the more commeon is in 3 lemperature-
measuring circuit. as shown in Fig. 3.
Here. the device is connected in series
with a milliammeter and a voltage
source. The current flowing through
the meter is. by Ohm’s law. equal to the
voltage divided by the resistance of the
thermistor. As hcat is applied. how-
ever. the resistance of the thermistor

(-

FIG. 3—A THERMISTOR can be used 10 measure

temperatures. This simple circuit shows ona .

way to do thal.

e
N

FIG. 4—A SIMPLE LIGHTMETER can be made
using & photoresistor. For such an application.
ihe photoresistor shoukt be equally sensitive to
all Visible wavelengths of [ight.

changes. Thus the current flowing
through the circuit and the merter
changes with temperature. It is a simple
matter (o calibrate the meter’s scale in
order o indicate the temperature at the
thermistor.

Another important application of the
thermistor is in limiting current surges.
The life of light bulbs. rectifiers. etc.
would be shortened if a large corrent
flowed through any of those devices ai
the instant power was applied. I a
thermistor were placed in series with
any device. its high cold resistance
would limit thar surge current. I the
thermistor is properly chosen, ils re-
sistance will be large enough to limit the
surge to reasonable and safe currents
when it is cold. and be low enough not
to affect the circuit when,it is hot.

Photoresistors

As we noted earlier. not only is the
resistance of semiconductor material
dependent  upon  temperature  and
applied voltage. but it also varies with
the amount of light that hits it. The
photoresistor takes advaniage of the
fact that semiconductor materials are
sensitive Lo light. The resistance of the
device vanes inversely with the inten-
sity of the light striking it. {The morc
intense the light. the less resistance.)

The wavelengihs of visible light vary
from about 330 10 B0D nanometers (3300
to 8000 angstroms). Different photore-
sistors respond 1o different wave.
lengths—the wavelength to which a
particular device is most sensitive. de-
pends upon the basic material used for
the semiconductor. and upon the per-
centage of impurities added (o the basic
material. Because the device is made
from semiconductor particles. the
wavelength sensitivity also depends
upon the size of those particles. In-

o

cidently. most photoresistors will re-
spond to a wide vanety of wavelengihs.
including wavelengths in the infrarcd
and uitraviolet regions: those wiave-
lengths are beyond the range of the
human eye and are thus invisible.
Without getting into the physics in-
volved. there are two units commonly
used for light intensity: those are foot-
candles and fux. The greater the num-
ber of foot-candles or fux hitting the
photoresistor. the greater the intensity
of the light spurce, and the lower the re-
sistance of the photoresistor. You
should also note that the intensity
varics with the inverse square of the
distance from the light source. For a
fixed light source a1 § feet from a sur-
face. let us assume that the intensity of
light at the surfuce is |. Now increase
that distance (0 10 feet. Because the
distance from the source has doubled.
the intensity is now [/22 = |/4_ If the
distance were tripled lo 18 feel. the rel-
ative intensity is 1/32 = 1/9. and so on.
Phoioresistors are used in many dif-
ferent types of devices, The obvious
one is its application in measuring light
intensily when taking photogruphs. Be-
cause color is an important factor in
that application, semiconductor de-
vices that respond 1o the entire visible
spectrum should be used. A circuit for
that application is shown in Fig. 4, In
the absence of light. the resistance of
the photoresistor s high: thus very little
current from the battery will reach the
meter. If the sensitivity of the meter is
low. the pointer will not be noticeably
deflected. With increasing light in-
tensity. the resistance of the photore-
sistor drops. Now more current can
flow in the circuit: that will be indicated
by the meter. The higher the intensity.
the greater the deflection of the pointer.
Calibrating the meter is simple.
Another. more common use for the
photoresistor is ta control a relay. that
in turm is used to control some device
or appliance. A circuit that can be used
to turn a lamp on at night is shown in
Fig. 5. Here the photoresisior is across
the relay. The photoresistor and Rl
form a voltage divider. During daylight
hours. the resistance of the pholoresis-
tor is low. and therefore most of volt-
age is across R1. The voliage across the
relay coil is 100 low to cstablish the
magnetic field necessary for the con-
lacts to close. As night falls. the re-

(4

FIG. 5—A PHOTORESISTCOR and & relay can be used to tum a lamp o0 &t nightiall. The Circu will turm

the lamp off at dawn.

www americanradiohictorvy com

2861 AYW

o
ow


www.americanradiohistory.com

2  RADIO-ELECTRONICS

THERMISTORS ARE HOUSED in a wide vanety of enclosures jor ditterent applicaitons. Among the
ancloaures shown here are ones for air, water, and surface 1emperature measurement

FIG. 5—THE HALL EFFECT i shown hare. Wilh
a magnetic field B, and & curreni [ as shown. a
voltage V will be generated that 8 perpendicular
to both B and I

sistance of the photoresistor increases.
as does the voltage across the relay’s
coil. Once the voltage across the coil is
high enough. the contacts close, turning
on the lamp. The procedure is reversed
at dawn. turning the lamp off again. OF
course. safety should be a prime con-
cern when building that. or any other.
circuit. Wines should be rated high
enough to handle the currents that they
will be carrying. The relay’s contacts
should be capable of handling the
switching that will be required without
pitting. and be rated high enough so
that there will be no breakdown or
arcing.

Just as with any other device. a
photoresistor has certain ratings that
shouid not be exceeded. Never exceed
the specified limits of voltage. cur-
rent. or power: doing so will destroy
the device. ai the very least.

The Hall effect

Perhaps the easiest way to describe
the Hall effect is with an illustration.
such as the one in Fig. 6. In that figure.
the cube is a piece of semiconductor
material. If the cube were placed in a
magnetic ficld B. and a current I flowed
through it. then a voltage V. perpendi-
cular to | and B would be generated.
The voltage that is generated is propor-
tional to the product of | and the magni-
tude of B. If either the current or the
magnetic field arc missing. no voliage
will be generated.

One of the most important applica-

’f@

tions of the Halt effect is o measure the
field strength of a magnel. In that appli-
cation. a voltmeter is connected so it
can measure the vollage generated. If
the current is held constant. the voltage
will be direciiv proportional to the mag-
nitude of the magnetic ficld. (The higher
the voltage. the greater mugnitude.)
Again. it is relalively casy to calibrate
the meter to give a direct readout of the
magnitude of the magnetic field. That
application may scem unimportant. but
its principles can be extended 10 give
you a way to measure 2 DC current
flowing in a tonductor. As the magni-
tude of a magnetic field is related to the
DC current in lhe conductor. if the volt-
age ucross the conductor is known
{meusured from end to end). the Hall
cffect lets you determine the current
through it—without breaking the wire—
simply by measuring the magnetic field.

Note that the output voliage due to
the Hall effect has a specific polarity.
That polarity depends upon the direc-
tions of the mugnetic field and the cur-
rent. The polarity is also a function of
the type of semiconductor material
used. If it is n~type. the polarity will be
opposite from 1he polarity when p-type
material is used. Thus the Hall effect
citn be used 10 determine the type of
semiconductor matenial. The easiest
way o apply that is to note first the
polarity of the voltage when a known
type of material is uscd. Neat substitute
any unknown semiconductors. Com-
pare the polarity of the voltage. [f it is
the same. the semiconductors are the
same type: if it is diffcrent. the semi-
conductor is of the opposite type.

The devices we've looked at this
month have been relatively simple. yet
they are quite useful in analog circuits.
Be sure to include those devices in your
arsenal. When we continue this series.
we'll lpok at a device that is used in a
wide variety of applications—ihe di-
ode. R-E

L)
' These video war ganes sure dre fun, Dad. ... Vil bet you didu’t have this nech fien

i the real war!”
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IMPROVE
VIDEO _
SOUND

Dissatisfied with the sound quality of the videotapes you make?
Here are several ways to improve it.

HOME VIDEOCASSETTE RECORDERS. LIKE
TV receivers. tend to place more
emphasis on the quality of the picture
than on that of the sound. While the
color pictures reproduced from video-
tape are often indistinguishable from
those obtained from good. off-the-air
TV reception. The sound portion of
those recordings. however. seem almost
1o have been railored for reproduction
by the small speakers and minimal-
power amplifiers found in most table-
top TV receivers.

[f. however. you have ever connecied
the audio-output jack from your home

LEN FELDMAN
CONTRIBUTING HI-FIYVIDEO EDITOR

or portable VCR directly to your com-
ponent stereo-sysiem. you know that
the frequency response of the sound-
track on a videotape is not all that bad.
When VCR's arc operated at their
fastest speeds (0.79 ips for Beta-format
machines or 1.3( ips for VHS machines)
the audio résponse often extends to
beyond 10 kHz. while the signal-to-
noise ralio may be as high as 45 dB or
more if high-grade tape is used. While
those specifications are not oultstunding
in high-fidelity terms. they would be
more than adequate for general use
were il nol for some steps that makers
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of VCR’s take to "“simplify™ the audio
sections of their products.

Live-taping situations

Most VCR's ure equipped with a
single microphone-input and. in some
cases. another high-level input. Home-
“ideo cameras usually have built-in
omnmnidirectional microphones that are
connected to a VCR by the muli-pin
camera cable that has become fairly
standard on this type of equipment. In
any case. there is no means of con-
trolling audio gain at the camera. nor is
there a master level-control at the

286} AV
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VCR. The VCR is equipped with an
ALC (Automatic Level Control) circuit
that restricts the dynamic range of the
audio scverely.

The ALC can cause problems when
the built-in camera microphone is used
as the sol¢ sound-pickup device in a
home-videotaping setp. The reason is
that. more often than not. the camera
and microphone are several fect away
from the subject being taped. and the
resulting soundtrack has an echo-laden.
reverberant quality that is incongruous
when hcard together with close-up
views of the subject (taken with the aid
of a2 zoom lens).

Background noise also increases. be-
cause the ALC circuit is doing what it
was intended 10 do (maintaining a con-
stant audio level—even if the only
audio is imrelevant background-noise).
and the effect Is anything but natural-
sounding. In addition. if the camera is
hand-held or shoulder-supported (rather
than being mounted on a tripod). one
can often hear the sound of *‘heuvy
breathing™ from the camera operator
because of his proXimity to the caimera-
mounted microphone and the “wide
open’’ gain that is provided by the ALC
circuitry,

The solution to the problem. ob-
viously. is to use an off-the-camera
microphone (or microphones}. pref-
erably of the directional or cardioid
type. It can be kept just out of camera
range. but still be positioned close
enough to the subject or subjects being
taped 10 give good solid audio.

Whether you choose a dynamic
microphone or a condenser type. the
plugs found on the higher quality. low-
impedance microphones are not likely
1o fit directly into the miniature jacks
found on most portable and home
VCR's. However. adaptors that con-
vert from one type of plug to another
are readily available from electronics-
parts stores.

Audio mixing

It’s just one step from using a single
externzl microphone 10 using several
microphones and even some line-level
program-sources (like music from
records or tapes). Using multiple
sources instead ©of the single-micro-
phone approach is also preferable when
dubbing a new audio-track onto your
existing videotapes.

Shure Bros. (222 Hartrey Ave..
Evanston. IL 60204). a well known
manufacturer of phono pickups. micro-
phones. and professional audio equip-
ment and accessones. has introduced
recently a small. 4-input audio mixer.
the model M267. While it is intended
for use primarily in audio-recording ap-
plications. the versatile. relatively inex-
pensive ($395.00) mixer can also solve a
lot of problems for serious videophiles
who want belter-quality soundtracks

FIG. 1—A MIXER. such as lhe Shure M267, sllows you to use saveral microphones or other sudio
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FIG. 2—LOW-CUT FILTERS can reduce the #nnoying eMtects of wind noise. lurntable rumbie. and
other low-frequéncy scunds by decreasing low-frequency response.

on their tapes. (Shure also manufactures
a model M268 mixer that includes many
of the features of the model M267, but
sells for $250.00.)

The model M267, shown in Fig. |1,
has wide frequency-response (30 Hz to
20 kHz. 12 db) and tow distortion up to
+18-dBm output (iess than 0.35% at
+15 dBm at any frequency within its
passband). extremely low noise. and
very low susceptibility 1o RF inter-
ference—a problem that can often crop
up in an untested “*field*” environment.

Four switchable microphone or line-
level balanced inputs with individual
gain controls and low-frequency rolloff
switches are provided. and the output
is switchable for either line or micro-
phone levels. Thus. if your video
camera is cquipped with only an ex-
ternal-microphone input (and there is
no line-level input on your VCR). you
can still get the benefit of good signal-
te-noise ratios.

There's a bult-in peak limiter—to-
gether with an LED peak-indicator—
that can cut distortion due o overtoad:
it can be switched in or out. The sen-
sitivity of a small YU meter can be set
for +4 or +8 dBm with a vU RANGE
switch (normally. 0 dB on the meter is
equal to +4 dBm: the +8-dBm setting
i$ used to reduce sensitivity). The
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meter is illuminated for easy reading
when the mixer is AC-operated.

However. the model M267 will op-
erate either from AC or from an external
battery pack. 1n case of an AC-line Falure
Or power intermupiion. noiseless auto-
matic switchover to the batteries takes
place. Battery-charge condition can be
checked at any time. A front-panei
monitoring-jack will drive just about
any mono or stereo headphones. and a
separate level control is provided for
the phones. Finally. a built-in 1000-Hz
tone oscillator is incorporated for line
tests and level checks.

The low-Cut filters associated with
each of the four LINE/MIC inputs pro-
vide a low frequency roll-off that fol-
lows the response curve shown in Fig.
2. The filters can be used individually
with each input control to reduce wind
noisc or undesirable low-frequency
signals. such as tumtable rumble. or
overly bassy voices caused by speakers
or singers holding microphones too
close to their mouths.

Better audio dubbing

Most of the owner’s manuals supplied
with VCR’s suggest that the proper
way to do audic dubbing {the process
whereby a new soundtrack is substituted
for the original one) on a videotape is
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MIXER
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FIG, 3—A MASTER AUHO TAPE e prepared by using 8 mixer to combine the orginal video sound-

track with new malerial,

VCR

TO AUDIO IN

ous
BUTTON DEPRESSED

— — -

FIGi. &—THE ORIGINAL SOUNDTRACK ia replaced by the new one by transcribing the masier audio

tape to videotape using the YCR's "dub” function.

simply t0 plug a microphone {or a mixer
such as the one we have been describ-
ing) into the external-microphone jack
of the VCR. hii the Aupio pue button.
and substitute new audio for the old.

There are several disadvantages to
that procedure. For one thing. it crases
the original soundtrack, which you may
want to include in the new sound mix.
Secondly. working in “‘real fime™ and
getting all the musical and voice por-
tions to fit together, on cue. during the
very first “take™ is a rarity—if you ve
ever tried it. you know that the task can
be extremely frustrating.

A much berter technique involves
transcribing the existing audio sound-
track from the videotape onto audio
iape and. with the aid of a mixer. adding
the additional microphone or line-level
contnbutions. as shown in Fig. 3. If
you don’t get the “perfect” mix the
first time. you have not destroyed the
original videotape soundtrack and can
try again—as many times as you need
to get it right.

Figure 4 shows the hookup for the
final audio-dubbing process. I[n that
siep. of course, it is necessary 10 syn-
¢hronize the newly mixed audio mas-
ter-tape with the VCR program using
the audio-dubbing feature on your

VCR. The synchronizaiion process is
not as difficult as you may think. at least
for scenes of relatively short duration.
After all. the final mixed tape contains
the original “*live”" soundtrack. which
is already perfectly synchronized with
the video. Since the same audio-tape
deck is used both tp record and play
back the final mix. tape speed—even if
not perfectly accurate—uill be consis-
tent for the briel periods needed to
transcribe the new audio mix back onto
the videotape via the audio-input jack
on the VCR.

With practice. the pAUSE control on
the VCR (which. in most cases. pro-

FROM LINE 0UT

TAPE DECK

duces a still-frame picture on the
screen). used in conjunction with the
PAUSE button on your audio tape-deck.
should permit a close-to-perfect audio-
dubbing operation. (As for the VCR's
speed stability. you don’t have to
WOITY because ils [ape-transport sys-
tem is synchronized lo the standard
NTSC 30-frames-per-second  picture
rate.)

Imaginative use of a microphone/line
mixer. together with piayback through
your sound system rather than through
your TV set. can give your home-video

productions near-professional audio
quality. R-E
"My Mom savs it's a radio. ... Bov, it must take a loi of bat-
teries (o rien one that size!”
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UHF-TV

PREAMPLIFIER

TV-Matching

wmmes= Transformer
- arrpr s WA Fhravam

RAY PICHULO

2 LAST MONTH, WE
Part looked at the pre-
amplifier that could improve your UHF
reception. We'll finish up by showing
you a balun for use with coaxial cable,
but first, let’s lock at other factors that
can affect your reception.

Today we find that. in most urban
areas. receiving antennas are dis-
appearing from rooftops. Indeed, many
viewers are getting satisfactory results
on VHF channels 2 through 13 using
just buitt-in “*rabbit ears.” There may
be several reasons for that: betier VHF
tuners, higher transmitter powers.
better-located transmitling antennas,
and—regrettably—the fact that many
people just don't recognize poor pic-
ture-quality or know how to correct it.

Many of those viewers usually use a
simple loop antenna attached w their
TV sets’ antenna terminals for UHF
and don’t care whether or not they get
more than onc or two channcls—or
even if they get anything at all.

As you travel out through the suburbs
and into the near-fringe arcas where an
external antenna is still a necessity,
you will probably notice that most of
the installations use a single *"combina-

tion”” VHF/UHF antenna. While that
may seem at first 1o be a good solution,
the results are little different from
those obtained by city dwellers with
their “‘rabbit cars”™ and loops—while
the VHF quality may be good. that of
the UHF is, generally. fair or poor. A
look at combination-anteana specifica-
tions will usnally show that the per-
formance of the anienna at UHF fre-
quencies is poor, with litle or no gain.

Let's take a moment to consider TV
design-practices. Until recently, UHF
tuners never even had an RF-amplifier
stage. Even with the addition of such a
stage in most of the UHF varactor
tuners, sensitivity is lower and the noise
figure higher than with VHF tuners. In
many parts of the world, most TV
broadcasiing takes place at UHF fre-
guencies and the receivers sokd must
meet certain UHF sensitivity and noise-
figure critena. (In simple terms, ' noise
figure'® is the decrease in apparent sig-
nal-to-noise ratio caused by inherent
system-noise.) Such needs don’t exist
for TV sets sold in the U S,

The reception problem is compounded
by the higher transmission-line and
propagation losses inherent in UHF
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This inexpensive UHF preamplifer can give
you reception you never thought possible,
especially if is used with a good antenna
system and feedline.

transmission. Smaller anteénna size.
and therefore a smaller signal capture-
area. is another factor contributing to
poor UHF reception.

Improving the antenna system

Let's take the advice of the FCC and
industry committec and see how an an-
tenna system can be improved. The
July 1981 issue of Radio-Electronics
contains an excellent article with a
comprehensive rating of many antennas
with UHF capability that are now on
the market, The first step is to get away
from the ineffective ones. so we’'ll for-
get about loop antennas and take a
close look at the UHF gain-specifica-
tions of the “"combo’’ antennas. Unless
the gain of those amennas is in the
neighbarhood of 7 dB or beuer on the
UHF channels we¢ are intcrested in, we
should consider using separate UHF
and VHF receiving antennas in arcas
where signal sirength is not classified
as “'strong,”’

Probably the simplest effective UHF
receiving antennas are the corner re-
flectors. Most of them will give at least
7 dB of gain. If more gain is required,
¢ither a combination corner reflector!
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FIG. 12—LOSSES IN VARIOUS TYPES OF CABLE messured in dB/ 100 teet. Ordinary twinkesd would
seem 10 ba best. but has sectoun shortcomings (see 1ext).

yagi or a stacked 4-bay antenna can be
used. Either can provide gains ranging
from 8 10 15 dB. depending on their size
and number of clements. Examples of
corner refleciorfyagi antennas are lhe
Radio Shack {/-100 or the Winegard
CH-908S. A good stacked 4-bay anten-
na that was recormmended in the article
is the Winegard X{/420. Antennas
having even higher gains—on the order
of 15 10 20 dB—are also aviilable. They
are of the parabolic-reflector type and
are usually between 3 and 6 feel in
diameler.

Before you buy any antenna. though.
you should check the manufacturer’s
published gain-vs.-frequency  data.
Sonic of the curves may surprise you.

For example. most UHF antennas do
not cover the full 70 channels (14
through 83). instead. you will probably
find that their best performance is in
the range of channels 20 to 55, with a
gradual dropoff above and below them,
The reason is that channels 70 through
83 are allocated as translator-band
channels. and channels 60 through 69
were ornginally reserved for subscrip-
tion-TV use. At the low end of the
band, channels 14 through 20, in many
areas. are shared with the land mobile
radio service. So. the design of most

antennas was oplimized for the best
gain on the middle channels.

In many cases. that won't be a major
problem, but if you're interested in re-
ceiving high-end channels, you may
want to look further into the catalogs.
You'll probably discover that there are
antennas optimized for the high end as
well. They are usually called ““T-band™”
or ‘‘translator band’” antennas. and
should be suitable for high-end channels.

Installation

After you've chosen an antenna, the
next step is its installation. There are
several considerations unique o UHF,
The line-of-sight principle is 1he main
concern; if it is at all possible, try to
select an antenna sile where the anten-
na has a clear shot a1t the horizon.
Idcally, the clevation angle t0 the hori-
zon should be 0 degrees: however,
salisfactory performance can still be
obtained with an angle to the horizon of
up 1o ten degrees. Closc-by obstruc-
tions are to be avoided. Buildings,
trees, hills. or similar obstructions will
seriously degrade the received signal.
In some cases 4 maal Or tower ¢an pro-
vide the necessary extra height to clear
obsiructions, While the effects of steel-
frame struclures and hills is pretty
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obvious. the effect of trees and folinge
is not. Dense foliage can create a path
loss of 20 dB or more.

Sometimes il may be impossibie o
get a clear linc-of-sight shol o the
transmiitting antenna. Reception may
still be possible using reflecied or
scattered signal. When that technique
is used, though, the actual physical
placement of 1he antenna becomes ex-
tremely crilical because the signal is
arriving via several different paths.
Remember, we arc dealing with wave-
lengths measured in inches, so @ lateral
or vertical move of only six inches can
result in 4 change in signal quality.

Feedlines

The next item Lo consider is the feed-
line. Severul types of feedline are avail-
able and most installers hnow that good
quality, low-loss, feedline is important
for UHF. Muny. though. do not know
what makes a {feedline low-loss.

For example. many installers insist
that you should never use coaxial cable
at UHF frequencies because it is lossier
than twinlead. Few people are aware,
however, thal the biggest contributor 10
coaxial cable’s lossiness is its woven
braid. UHF signals travel most ef~
ficiently in a straight line, something
they can’t do in a woven-braid conduc-
tor, However. low-loss coaxial ‘cabie
using an aluminum foil or aluminized
Mylar as a shicld does permit the signal
10 travel in a straighl line and has a
significantly lower loss than the equiva-
lent conventional coaxial cable (RG-
59/U or RG-6/U).

The other major factor contfibuting
to coaxial cable’s loss figure is diclectric
loss. That can be reduced by using

A kit of all parts for the UHF preamp, in-
cludlng power supply and balun (the
balun will be discussed nexi month), is
available for $34.50 plus $2.00 for shipping
and handiing. An assembled version is
available for $57.50 plus 52.00 for ship-
ping and handling. Both are available
from:

RaySon Electronics Corp.
1010 12th SL, Suite 5
Sparks, NV 894321

Micromart

508 Centrad Avenue
westlield, NJ 07090
{201} 654-6008

Quest Eleclronics

P.0. Box 4430

Sanla Clara, CA 95054
{B0O) 538-8196 (excepl CA)
(408) 988-1640

All suppliers accept MC and VISA. Pleasa
add sales tax where appllcable.

& Z961L AV
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foamed mather than solid dielectric-
material in the cable. The effects of
both factors can be seen in Fig. 2.
which shows a comparison of the losses
of various types of feedline used for
UHF. At 470 MHz (channel 14) con-
ventional RG-59 coaxial cable has a
loss of @ dB per 100 feet: the Belden
821t foam-dielectric version of the
same <able has a loss of 7 dB per 100
fi.. while the Winegard CL-2700 low-
loss cable (foam diclectric and solid
shield) has a loss of 5.8 dB per 100 feet.
Since a 3-dB loss represents a 50%
power loss. the low-loss cabie has more
than twice the power-transmission ef-
ficiency of RG-59 cable. Larger diam-
eter cable such as RG-§ or RG-11 has
even greater efficiency because of the
greater conductor spacing and the re
sultant lower dielectric-loss. Low-loss
RG-6 type cable (CL-2800) is more ef-
ficient than shiclded twinlead {(type
8290).

So far. we've been talking about dry
cable or twinlead. While moisture
doesn’t affect coaxial cable. because
the dielectric is sealed in by the outer
jacket. it does affect twinlead greatly.
To see just how much. consider some
figures supplied by Channel Master. At
the low end of the UHF band (500
MHz) their best twinlead. type 9555 is
twice as lossy wel as it is dry. The feed-
line has foam-clad conductors encased
in a polyethylene jackel. As you go
down the list. the feedlines listed have
progressively less foam around the con-
ductors. until you get to lype 956/,
which is more or less conventional
twinlead with just a solid polyethylene
web. The wet attenuation-factor of that
feedline is 100 times or more greater
than the dry attenuation-faciors.
(Remember: =20 dB represents a
power reduction of 995%!)

That duta should convince you that
wel twinlead is to be avoided if at all
possible. You should also bear in mind
that the figures are for new cable. Ex-
posur¢ to the ¢lements causes poly-
ethylene to become contaminated. in-
creasing ils dielecinc loss and. there-
fore. the loss of the cable.

On the other hand. coaxial cable is
protected by an outer. jacket. and de.
pradation of the cable occurs much
more slowly. Before the dielectric can
become contaminated. the protection
provided by the outer jacket has to fail.
So although. at first. the lower losses of
twinlead would seem to favor it use
over coaxial cable. when you consider
the life of an installation. coaxial ¢able
gives betier results.

Installlng feedline

Many an otherwise good installation
is ruincd by poor feedline-installation.
No martter which lype of feedline you
use. care must be taken to keep it away
from power and telephone cables. At

least two inches separation should be
maintained for coax: more in the case
of twinlead. That precaution reduces the
possibility of hum or noise pickup.

Where cables enter a building. feed-
through bushings should be used—the
cables should not be jammed under
windows or doors!

If you are using twinlead. it is espe-
¢ially impornant to kecp the cable at
least four inches away from aff metallic
surfaces—gutters. downspouts. alumi-
num siding. the antepna mast. rotor
cable. power cables. et¢. In many cases
that will prove to be a difficult or impos-
sible task: that is when coax should be
used.

Excess cable-lengths should be cut
off. not wound into a ¢oil or bunched
up. That is particularly important in the
case of twinlead. for you can end up un-
wittingly c¢reating an RF choke. (Run-
ning twinlead down through a metal
conduit. such as the mast. can have the
same effect.)

nin
(i

W i"

FIG. 13—BOARD FOUND INSIDE balun, showing addition of 10 uH choke and power leads.

Baluns

If you are using coaxial cable you will
need two impedance-matching trans-
formers. known as balins. One must be
of the ouldoor lype. because it is
mounied belween the outdoor preamp
and the antenna. The other is used in-
doors. at the TV set. It must be mod-
ified slightly to form a ""bias-T."" which
will permit both the TV signal and the
current that powers the preamp to travel
along the coax. while providing sepa-
rate terminations for both at the set-end
of the cable.

There are several baluns available
that lend themselves very nicely 10 that
application. Among the ones you might
wish to use are the MCM Audio TVT-/.
the RMS Electronics MA 000UV, the
Channel Master 0782 and the Arista
2674,

All the baluns mentioned have an "'F "
connector pressed into a short length of
aluminum tubing with a pigtail of 300-
ohm twinlead sticking out the other
end. The aluminum tubing is covered
with shrink tubing. To open a balun for
modification. cut away the shouider of
the shrink tubing at the base of the
“F" connector and then remove lhe
connector. and the board attached to it.
by pulling it out of the aluminum tubing.
It may be necessary to use pliers for
that operation: if so. thread a male
connector on temporarily and grasp ir
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QOOPS!

The parts placement Jdiagram (Fig. 8}
that appearcd in Part 1 of this anicle
{March [982} was inadvertently re-
versed. The comrect diagram appears
below,

FIG. 8—TRANSISTORS ARE MOUNTED from
etched aide of board. “F" conneciors are mount-
ed from unetched aide,

with the pliers. That will prevent any
possible damage to the threads of the
female “F connector from laking
piace. {You may want to purchase a
male-to-male conpector for the pur-
pose. since you will probably need it
later when you connect the antenna
balun to the preamp.)

All the baluns have three DC block-
ing-capacitors already built into them.
so all that is necessary is to add a small
choke. The choke. L1 in Fig. 11 {se¢ last
month’s issue}. is the same as choke L4
used in the preamp—23¥2 turns of No. 30
wire-wrap wire wound through a small
ferrite bead. The bead is small enough
to fit inside the transformer’s housing.
As shown in Fig. 13, on¢ end of the No,
30 wire is soldered directly 1o the center
pin of the “F" conneclof. while the
other end is soldered 10 the rivet that
secures the twinlead piglail lo the
balun’s circuit board. The nvet be-
comes the +V terminal and the positive
lead from the power supply is soldered
1o il. The body of the "F" connector
becomes the ground terminal and the
ground lead from the power supply is
connected to the connector by being sol-
dered to the ground foil on the small
¢ircuit board.

The UHF preamp is easy to build
and. when used with the type of anten-
na installation described. will do a lot to
improve the quality of your UHE-TV
reception. R-E
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TRADITIONALLY. ACTIVE AUDIO-FILTER
designs have used cither L-C or R-C
networks in combination with phase- or
gain-compensating amplifiers.  While
such filwers are relatively simple and
economical when designed for one or
two frequencies. they become complex
and expensive if required in large num-
bers. as. for instance. in a ¥4 octave
audio-spectrum analyzer. A device
with a 20-Hz 10 20-kHz range would re-
quire over 30 separate bandpass filters.
or 360 precision capacitors and resis-
tors for filter-tuning alone. That is in
addition to the problems of achieving
adequate lemperature and amplitude
stability. as well as maintaining accept-
able reliability.

With the development of digital IC's
in the late 60°s. designing digitatly con-
trolled audio filters became possible.
One of the first designs considered. was
the digitization of the old mechanical

commutating-filter: that filter is shown
in Fig. 1

Commutating fliter

How the commutating filter works
can besl be undersiood by considering
the simple low-pass section of Fig. 2 as
an inegrator with a time constant 7 #
RC. If n such seclions are cascaded and
sequentially switched at a rate of ftimes
per second. the nel time-Conslant in-
creases by 4. so that the new lime-con-
stant 7= aRC. That will yield a 3 dB
low.pass response at  fiow

=1/(2rRC).

PASS

DIGITAL

Filtering an analog signal using digital techniques is becoming more and more
commonplace. Here is a [ook at digital filters and how they work.

WHAT'’S INSIDE

ANALQGG

¥

FILTER

71T

/
DIGITAL
CONTROL
SIGNALS

ARTHUR MAKOSINSKI

If a signal at the commutating fre-
quency. fr. is now applied to the filter.
each individual capacitor sees a par-
ticular—and fixed—average voltage
(the voltage is dependent on the phase
of the input frequency) each time it is
switched into the circuit. Each capaci-

FIG. 1—A MECHANICAL commutaling filler_ It
the input signal Is equal to the switching fra-
quency, the filter would reproduce the Input
signal at the output as & senss of sleps.

348 r=AC
]
VY V. h
RELATIVE
AMPLITUDE —d8 |
L|: - A
»
LOWPASS «

FREQUENCY—_ Hz 2 AC

Fi(s. 2—THE AESPONSE of & simPle low-pass
liter is shown here. The time constant ot the
curve is determined by the values of A and C.
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tor therefore charges to a fixed voltage.
and as the individual capacitors are
swilched in. or commutated. the origi-
nal signal is reproduced as a series of
discrete values or sieps.

The commutating filter is oflen called
a comb filter because it will only pass
signals with a frequency of fe—the
resonant frequency of the filter—and
its harmonics. That response is shown
in the graph of Fig. 3. If. however. only
the resonant frequency is desired. low-
pass fillers can precede or follow the
commutating filter. auenuating the
other *"teeth” of the comb.

In modern commutating filters. the
commulzating is done by shift registers
or counters. Standard transistors. or
FET's. can be used 1o swilch the
capacitors. Figure 4 shows an eight-
seclion commuitating filter in which the
necessary sequential switching is done
by a combination of a CD4040 BCD
ripple counter and a CD4051 BCD-to-
decimal decoder. The CD4040 counter
is triggered by a squarewave clock sig-
nal. As the counter advances. on the
negative-going clock (ransitions, the
first 3 bits of its [2-bit BCD outpul are
connected to the BCD input-lines of the
CD4051 decoder. That IC translates the
BCD code into sequential decimal sleps
that switch the internal CMOS transis-
tors on and off: those transistors. in
tern. switch the connected capacitors.
In that circuil. the filter's frequency is a
function of the clock rte. and the num-
ber of poles. or sections. in the filter, [n
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FIG. 3=—A COMMUTATING FILTER can slso be
caled a comb lilter since. af resonance, il

p & \he fundsr | frequency snd jis
harmaonics.,
«10¥
i
115
N A
CLOCK—{C, Coad40 ]
Wl o ¢ -0,
s [T [s =

o

VIK (LESS THAN 10V P—#) Vour
o & o

FiG 4-USING A BCO COUNTER and B-channel
decoder IC's o control a commulaling fitter.
The fiftes is tuned by changing the clocking fre-
quency.

Fig. 4. sinCe there are § poles. the filter’s
primary response frequency. in Hz. will

f¢c = Ciock frequency + number of poles

The filter will also pass the harmonics
of fz. and its bandwidth will be 2 divided
by the number of poles. times the band-
width of the single. original low-pass
section. If the resistor’s value is 10.000
ohms. and the capacitors are .01 «F
cach. the filter in Fig. 4 will have a
practicial. continuous fturning range of
from 10 kHz 10 over 1| MHz. and a Q of
80,

One problem is that the CD4051 is
not exactly an ideal switch. Its typical
on” resistance. with a supply voltage
of 10 volts. is (B0 ohms. and it increases
as the supply voliage is lowered. While
that will rarely affect performance.
since the other resistances in the fitier
are generally much greater (consider
the 10.000-chm resislor we just men-
tioned). in some cases individual
transistors would be better,

If you wish. additional decoders
¢an be added to the other BCD oul-
puts of the CD4040 ripple counter—al-
together the CD4040 can drive five de-
coders. As more decoders are added.
the filter's outpul becomes smoother

and its bandwidth becomes sharper. To
minimize the filler's step non-linearity.
the capacitors that are used should
have a tolerance of less than 1086, An
R-C low-pass filter at the output of the
commutating filter can atlenuate sub-
stantially any of the clock signaf at the
output and improve linearity. Precau-
tions should also be taken so not lo
overload the input of the filter: that
happens if the peak-to-peak input voli-
age exceeds the positive supply voliage
1o the decoder.

Switched-capacitor filters

Although this sounds suspiCiously
like the commutating filter. the switched-
capacitor filter works in quite a dif-
ferent way.

[ its simplest form. it is an R-C low-
pass filier where the capaciive elements
are fixed. and the resistive elements are
substituted by “switched-capacitor™
resistors. Later on. we will see how the
switched-capacitor ¢ircuit <i#n even
simulate an L-C filter. but first. to un-
derstand this odd resistor substitution.
let’s take a look at Fig. 5. In Fig. 5-a.
when the switch is in position A, the
capacitor Charges up o voltige V.
When the switch is Mipped 10 posilion
B. the capacitor will discharge 10 vOlt-
age V,. The amount of charge flowing
into (or from) V, therefore equals
C(V-_h -vﬂ

Now. let’s replace the analog swiich
with a pair of FET's. and drive the cir-
cuit with a clock pulse. as shown in Fig.
5-b. If the capacitors are switched at a
clock rate. fe. then the average Current
flow [ from V, to V, will be [ = C(V, -
Vlfz- Since R = V/I. a resistor that
woud give the same average current [
as a switched capacitor could be cal-
culated from R = 1/Cfc.

Therefore. it would seem that any re-
sistor in an R-C filter could be replaced
by a switchedcapacitor. That. how-
ever. turn oul not [0 be a practical ap-
proach when working with [C's because
of the internal cross-coupling that is
caused by self- and parasitic-capaci-
tances.

The most widely used type of IC low-
pass filter is an op-amp integrator. If the
swilched-capacitor filter shown in Fig.
6 seems to resemble an integrator. there
is a good reason: It is—but in that cir-

o WA B
O 0 o Q

£5:78

cuit the input resistor has been replaced
by a switched capacitor. For those of
you that are unfamiliar with integrators.
and as a review for the others. let’s take
a brief look at how that circuit is used
as a low-pass filter.

Due 1o the action of the capacitor in
the fecdback loop. if the input signal to
the circutt has a rClatively low fre-
quency. the output will be the integraf
of the input—hence the name integrator.
But if the input frequency is high
enough. the feedback capacitor does
not have lime to charge. and the op-
amp’s output remains constant (i.e.
DC). The filter’s cut-off frequency is
determined by the values of the resistor
and capacitor.

Since the resistor in Fig. 6 has been
replaced by switched capacitors. that
filter can be tuned by simply altering
the frequency at which the capacitors
are switched (clocked). As an additional
precastion against inlernal parasitic
capacitances. the configuration shown
in Fig. 7 is used. If that circuit is
clocked properly. it can also be used (o
simulate the inducter currents and
capacitor voitages of a passive L-C ¢ir-
cuit. Here is what happens:

The ¢ clock signal ts '80° out of
phase with respect to the ¢ clock sig-
nal. Let’s feed the ¢ Clock signal 0 QI
and Q3. and the ¢ signal 10 Q2 and Q4.
During the first half cycle ol the clock
pulse. only Q1 and Q3 will be "on™* and
capacitor C1 will charge up to the value
of V. Assuming Vy to be positive. C|
will charge up so that point & will be
positive with respect 10 point «. During
the second half cycle. only Q2 and Q4
will be “"on”" and the voltage across
capacitor C1 is applied to the inverting
input of the integrater. However. since
point a is negative with respect to point
h. the overall affect is that of a non-in-
vening integrator. The output will have
some phase lag. in addition to the 90°
phase lag of an ideal integrator. caused
by internal delays.

Now. lel’s change the clock inputs to
the filter. The @ clock signal is now fed
to Q2 and Q3 and ¢ is fed 0 Q1 and
Q4. Duning one half of the ¢clock cvcle.
only Ql and Q4 will be on™ and
capacitor C1 is shorted through ground
and discharges to zero. During the
other half of the clock ¢ycle. Q2 and Q3

4 ¢
& G

[t} az

$ D V‘
c ro

b
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FIG. 5—THE'SWITCHEQ-CAPACITOR technique shaown in a Ig remlized In &n IC by using 1he circuit
shown In b. In b, the two FET'a replace the mechanical switch,
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FIG. 6—AN INTEGRATCR is often used a% a
low-pass filter In 1C*s. in the ¢ircuit Shown here.
the inpul resistor has been replacéd by a
awitched capacitor.

are ““on’" and since the capacitor is dis-
charged. it appears as a short and V,y is
applied directly to the inverting input of
the inlegrator. The circuit shown in
Fig. 7 mow behaves just [ike an inverting
integrator whose output has slightly
less lag than 90°.

[t is a simple matter to cannect the
integrators in series and ClOCk them so
that every other integrater is of the
same type. If that is deone. the slight
variations in phase angle wilt be can-
celled. The resulting circuit will behave
just like a low selectivity L-C network,
As the differences in phase will be can-
celled regardless of the clocking fre-
quency. that swilched-capacitor filter
can be tuned by simply changing the
clocking frequency.

By using the techniques we've dis-
cussed. it is possible to simulate com-
plete netwarks of vafious types of
single- and multi-pole filters. Whal's
important from a manufacturing view-
point is that switched-capacitor resis-
tors require very little silicon area—in
fact Lhe arca decreases as the vaiue of
the resistor increases. In practice. a 10-
megohm resistor is necded if the filter's
capacitor is to be kept o a reasonable
10 picofarads. A rcsistance of 10
megohms is obtained if a |-picofarad
capacitor is switched at a frequency of
100 kHz. If. in place of the swilched ca-
pacitor. a l0-megohm resistor were
actually used in the [C. it would require
100 times more space.

Though the switched-capacitor tech-

TABLE 1

-

Digital Fitter ! Commutaling Switched- Transversal
Type | CapacHhor
s
Filter response ! comb | bandpass bandpass
high pass low pass
low pass chirp
Notch
Frequency range <.5 Hz - 10 MHz .5 Hz-25 kHz 1 kHZ-1 MHz
| gher with ECL
Dynamic range =30 dB >40 dB
Distortion depending on | <.1% <.1%
types of
Clock residue switching
| lements. etc. 26 mv not specstiea
inputl signal maximum 10V p-p avepp
input impedance high 2100 kilohms = 200 kilohms
Qutput impedance high <1 kilohms <1 kilohms
Stepband depending on 80 dB >40 dB
} numbar of sections &|
Skirt sleepness switching elements 60 dB/cctave 150 dB/octave
Insertion loss =20 dB < :.2dB =215 dB
Center Frequency absolute better than | bettar than
accuracy 5% A%
Technalogy used any: TTL. CMOS. MOS MOS
ECL. transistors
Parts cost/filter =83.00 >528.00 2=540.00

{quantities of 1 - 9}

nique is still relatively new. several
manufacturers are beginning to use it.
Among the IC’s using that technique are
Ametican Microsystem’s {3800 Home-
stead Road. Santa Clara. CA 95051)
$3505 and Mostek’s {1215 W. Crosby
Road. Carrollion. TX 75006) MKS5912.
Those IC's ure telephone-system coder-
decoders: both muke extensive use of
switched-capacitor filters.

EG&G Reticon (345 Poicro Ave..
Sunnyvale. CA 94086} uses switched-
capacitors in three general purpose.
digital-filier 1C s—the RS604. RS5605.
and R5606. The R5604 contains three 6-
pole Chebyshev Y-octave ANSI Class
111 filters that together cover an entire
actave with one exiernal inpul-ciock
trigger. The R5605 contains two 6-pole
Chebyshev Y5-octave ANSI class I fil-
ters that. like the R5604. cover a full
octave with one external input-clock
trigger. The R5606 contains one 6-pole
Chebyshev full-octave ANSI class |1

L] G G %2 ci_
m a2
- i
S D 5 D ¢ bt
- | Your
: =
o3 G Ci G LT
a3 04
v&’.“; QL M

1]}-—-—-—

FIG. 7—FPARASITIC CAPACITANCES can be reduced further by using thia circuil. If clocked Properly,
several of them could also be combined to simulste a pasaive L-C filter.

www americanradiohictorvy com

filter. Each IC is housed in a 16 pin DIP
and requires minimum of +3 volts for
operation. Reticon is extending their
high-end usable frequency 10 20 kHz.
and the low end to .5 Hz. The clock to
center-frequency ratio of the R560x
family is approximately 108:1. and the
insertion loss is typically 0 dB. An on-
chip flip-flop divides the clock frc-
quency by two so that the swilched-
capacitor is switched at V2 the clock fre-
quency.

One problem with most sampled data
systems is that input frequencies at
rates about V& of the switching fre-
quency may be mistaken for the filter’s
center frequency {aliused) and may
appear at the filter’s output. Reticon
recommends vsing an external R-C net-
work at the IC’s inpul. if inpul signals
greater than 27 times the center fre-
quency are expected.

Another small drawback with those
1C"s—at least at present—is cost. Reti-
con sells the R560x series {C's al prices
that range from $28.00 o $48.00 each.
in smadl quantities.

Transversal lilters

Anocther monolithic digital-filier tha
is beginning 1o be used in some apphi-
calions uses a novel combination of a
simulated multi-tap delay line and
synchronized periodic sampling. Like
the previously discussed filiers. the
transversal filter uses a trigger clock to
“tune it” to the desired frequency.
While its exact operation is quite com-
plex. and beyond the scope of this
article (if you are interested in 2 more
complete discussion. see Reticon’s
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THE BANDPASS CHARACTERISTICS of 8 Reticon R5604 swilched-cepacitor filter is shown In 8. Con-
trast that to the frequéncy response ol the Relicon R5602-3 fransversal fiter, shown A b.

THE CLOCK INPUT to a commutating filter. and the resulting output Is shown here, The signal input
to the device in B sine wive.

R5602 Trunscersal Filter Family Data
Sheer for details). let's take a brief look
at how it works.

Basically. the IC uses a new MOS
charge transfer technique 10 form a
monolithic bucket brigade. The bucket
brigade is a chain of N-channel MOS
transistots connected te small monolithic
storage capacitors. The input signal is
sampled. and the sampled charge is
transferred from one capacitor 1© the
next by alternately switching the MOS
transistors.

As the sampled charge is transferred.
it is simultancously summed with a
fixed analog reference. Thus. at cvery
¢lock transition an alternate pattern of
signal samples and reference charges
are shifted forward. By multiplying the
sampled and reference values by pre-
programmed weighting factors and
combining them at the output. various
responses can be simulated.

The Reticon transversal fillers con-
tain a 64-section bucket brigade. as well
as liming and output circuitry. Like the
swilched-capacilor filters. transversal
filters are available in several configura-
tiens including low-pass and bandpass
filters.

The filters have linear phase response

and skirts, with a 150 dB-per-oclave
roll-off rate. The same aliasing prob-
lems found in switched-capacitor filters
can impair the transversal filter's per-
formance if input circuitry is not care-
fully designed. The Reticon R5602
family requires more cutboard CirCuitry
than their switched-capacitor counter-
parts. as well as a +I15-volt power
source. They cost $40 00 each in quan-
tities of less than 10.

Presently. a general limitation with
the transversal filters is their poor low-
frequency response. which. in lum.isa
function ©f the minimum sampling
{clock) frequency required to shift the
capacitor voltage levels along the
bucket brnigade. That “refresh™ rate
must be fast enough not to allow loss of
charge in the capacitors due to leakage.
Currently, those filters ¢an be used
down to input frequencics of at least
1 kHz.

Recently. Reticon reported work on
a transversal filter IC that uses double
polysilicon low-loss capacitors. extend-
ing the low-frequency response down
to 50 Hz: the high-frequeney limit is 125
kHz. The IC has a dynamic range of
over 65 dB and. what is perhaps most
remarkable. it offers digitatly pro-

www americanradiohistorv com
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grammed characteristics. Texas Instru-
ments (PO Box 225474, Dallas. TX
75265) has also developed an advanced
1024-stage transversal filter with an 8-
bit programmable response-character-
istic and Q. in addition to a 60-dB
dynamic range. S0-dB stopband at-
teauation. and a 1-MHz maximum filier
frequency. Ne menlion was made of
the loew-frequency capability. At the
time of writing. neither the Reticon nor
the Texas Instruments filters were com-
mercially available.

Applications

With features like broad frequency-
capability. digitally programmable cen-
ter frequency. and. in the near future.
programmable response charwlenstics.
digital audio filters—and especially the
swilched-capacitor and transversal
types—are a natural for use in com-
puter-controlied networks. With those
devices. a Y3-ocrave spectrum analyzer
could be built using only one filter IC 1o
cover the whole ange from 20 Hz to
20 kHz. If proper anti-aliasing measures
are taken at the filter’s input. switching
the ¢lock frequency will be all that's
needed to sweep the filier through the
entire range. Some other applications
could include harmonic analyzers. pro-
grammable noise analyzers. modems.
and any kind of audio of sub-audio
filter. R-E

N
20
%/
=

“Oh! You mean voi wanmted me fo
clean the tideodiscs with the disg;
washer!”


www.americanradiohistory.com

E D) 70-

P rt 2 THE FIRST PART OF
a this afticle. in the
April 1982 issuc of Radio-Electronics.
described the theory of operation and
construction of a 6802 microprocessor-
based wideo titler for your VCR. This
part will discuss, in gencral terms.
same of the programming lechnigues
thit are usd to make the device operate.

The purpuse of any compuler pro-
gram is to accepl data. process il. and
produce an oulput based on the results
of processing thal data

In the case of the video tiller. the in-
put comes from the keypad. The pro-
cessing consists of recogmzing which
keys have been pressed. and the gurpul
is u series of instructions to the VDG
(Video Dasplay Generator) thal resulis.
ultimarely, in a video signal.

FOR

HOME
VIDEO

MICHEL
CHAMPAGNE

Last month we

showed you how to
build and use a video
titier for your VCR. Now
we'll take a look at how
it works,

Keypad

The program, located in an EPROM
(Erasable  Programmable  Read-Only
Aemory), thal conlrols the video titler
has three sections that deul with the
keypad: recognizing when a key has
been depressed, recognizing nirich key
has been depressed. and debouncing
{lurming into a clean pulse) the ““key-
presscd ™ signal.

The 40-key keypad is arranged as
five ruws of cighl columns ciach. 11 uses
two micreprucessor ports—one for in-
Pl 1o the microprocessor located al
1% (hexd and one for oulpul al X%
{hex}. Noic 1hat only five of the cight
bit~ available a1 the outpul port are
used for keypad control {une for each
row of the keypad): the others are for
VDG mode.seleclion.

Determining the status of a hey
Ipressed or unpressed) is done by scan-
afrre 1he heypad. That is done in 1wo
steps. First, o bitpattem is written o the
output port 10 selcet o specific row, A
logic-§ represenly a selecied row. A
logic-1 a non-selecled one. Then. the
slitus of every key in the row selecied
is read through the input pori. A logic-¥
indicates that a key has been depressed.

Since there are cight columns in ¢ach
row. and since cach column is repre-
sented by a bil. a column with no keys
depressed will be read as FF (hex),
which represents a bil-pattem consisting
cnlirely of logic-1"s. Any column that
hiss a1 value 1ess than FF thex) has o key
depressed. and the position of the togic-
¢ within the bit pattern tells which key
in the column it is
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FIG. 12—KEY BOUNCE generates noise thal
can confuse the microprocessor when 8 key is
pressad End relessed The text axplalns how
the valid skgnal is exfracted.

Mechanical switches. such as the
keys of the keypad. present a problem
for logic circuits. Even though you may
have pressed the key oaly once. its
contacls can continue to bounce against
cach other after you press it and after
you release il (see Fig. 12). That
bounce is confusing Lo the microproces-
sor. since il sees each one as a separale
key closure—not what you intended at
all. To “debounce™ the Keys. it is
necessary 10 wail until the centacts ire
stable. and t/ien read their slafus. That
is douc by making the assumption that
typically a key will be depressed for
about 300 milliseconds and that the
maximum bounce duration is about 20
milliseconds. The sequence of instruc-
lions the microprocessor follows in de-
bouncing and in determining which key
has been pressed is as follows:

1. Select a row.

2. Read lhe input port

3. I the value equals FF {(hex) then

read the value Of the next row
(and 30 on, untll finished).

4, It the value 18 not FF (hex), then
walt 100 milliseconds {thal is a
check for key bounce}.

. Select lhe same row.

. Read the input port.

. It the value equais FF {hex) then

it was key bounce. 30 go back to
step one and slart again.

8. Check all the other rows to
make certain that there is only
one key depressed (value less
than FF {hex)).

9. Read the input port,

10. If the value I8 not equal to FF
{hex). then more than one key Is
depressed. Go back to step one
and start over.

11 Execute the tunction delermined
by the value of the deprassed
key.

12. Wait for the key to be released.
Check all lines until only FF
{hex) is read.

13. Delay about 30 milliseconds.

14. Go back to slep one and start
again.

=] o LN

Display

The video display is generated by an
MC6847 video-display generator IC, Iis
pinout is shown in Fig. 13. It can op-
erate in 12 different modes. but the
video tiller uses only two of them—the
“internal alphanumerics” mode and
what’s called the ‘‘semigraphics—4'
mode. The alphanumeric mode is used
to display characters. while the semi-
graphics mode is used to generate

(lso(as oo oa [ o6 [ Joe] Joa] o[ Jsa( fgu[ Isof loa[ [po[ 1o 1o6[ Tos{ i24[ Jaaf |

MmCegat

e LRI JSSLJ6R] Tl Je, Jou] o[ o] Ji2] Al Nis[ e[ e f1a] | Ir [ T

FIG. 13—MOTOROLA'S MC634T video-displey generator IC is the heart of the video titier.

1

FIG. 14-—=A DATA BYTE conisina inlormalion describing the character 10 be displayed. which page R
ie 10 be tzken trom. and what ii8 background color (CSS) will be.

blocks of color (a full screen would
consist of a 64 % 32 array of colored
display elements. each one made up of
an 8 % 12 array of dots).

The VDG receives is instruclions
from the display memory (localed from
200 (hex) w 23FF (hex)). Each
memory address conlains a byle repre-
senting the information Lo be displayed.
If the most significant bit (bit 7) of the
byte is a logic-9. then a graphics char-
acter will be displayed; if it is a logic-1,
the result will be an alphanumeric char-
acler. The memory is divided into two
sections (20 (hex | through 21 FF (hex)
and 228 (hex) through 23FF (hex)). to
provide two separate '‘pages,”” or dis-
plays. Page selection is made by seiting
or clearing the page bil (bit 6). as shown
in Fig. 14, The ""CSS™" bit (bil 5} is used
to select the background color—red or
green—for an alphanumeric character,

Note: Each byte presented to the
VDG must contain the keypad-scan in-
formation. the page bit. and the CSS bit.

[t is important 1© remember that the
display memory is accessed by both the
microprocessor for inputing data and
by the YDG for retrieving data to

create the display. If both sections try
to access the memeory simullaneously,
the VDG will miss some data. and the
display will be incomplete.

To keep thar from happening. a syn.
chronizing signal is provided Lhrough
an input port located at 1394 (hex). Bil
6 of that port. when cleared. means Lhat
the microprocessor can access the
memory: when it is sel. the VDG is
using it. A rouline thal guarantees a
period of 2 milliseconds during which
the microprocessor can access (he
memory is shown in Table L.

Programming

This section will describe. in general
terms. how the video titler is pro-
grammed.

First. two tables relating specific
keys to specific characters have 10 be
created. One table is for the alphanu-
meric mode: the other for the gruphics
mode. The values for the tables are de-
nved by multiplying the row number
{0-4) by eight and adding it 0 a column
number (0-7). Each value corresponds
Lo a panicular alphanumeric or graphic

continied on page 76

TABLE 1

E WAITS FOR THE END OF CURRENT “MEMORY ACCESSIBLE PERIOD"™

WAITLO

LDA A $180@ : READS VDG FS SIGNAL
AND A $40 : TESTBIT 6
BNE WAITLO

- WAITS FOR THE END OF VDG SCAN.

WAITHI LDA A $1600
AND A $40
BEQ WAITHI

. NOW YOU ARE SURE THAT YOU HAVE A MAXIMUM PERIOD FOR USING

. DISPLAY MEMORY.

www americanradiohistorv com
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Diak Drive s and Patiphetas

Coursesin Compulers
and Progremming

Full¥ Portable
Te st instrumenia

A Hand-heid
4 Digins) Mullimete:

E margency
Powet System

450 kits and products: solar hot
water systems, satellite TV, all-in-one
computers, lest inslruments, amateur
radio gear, setf-study courses in com-
puter lteracy and state-of-the-art
electronics, energy conservation and
] home security devices, fine stereo
components, color televisions, au-
tomotive or maringe aids, home con-
vanlences and more — things you've
always wanled and needed, right now
at low kIt prices from Heath.

For people with imagination, there's
nothing to compare with the exclusive
thrill of hand-built satlsfaction.

%

Hydraulic
Log Splitter

Domestic Solar
Waier Hastor

Space Phohe
Televinlon ' Home
"~ Ewmrth
4 sistion
Receiver

Heathkit Productes are 2130 display ed, sodd and serviced at 80 Heairki Elecirome
Ce niars” nal . Consult lele Phone direciory whita Dages (or lncaltion

"0 d by Vo gy E ion, 8 wholly owned Subs.diliry
ol Zenith Aadio Corporatlon Soma re1an prices may be shightly higher

AN In-One Computer

FREE |

Heathkit cataLoc

H'.n

S
'

Educational
Salf-Sludy Coutses

&/

High-Spasd Dot Matriz Prinier

Discover the tun of kitbuilding — it's
a great way to relax in your spare time
and share a rewarding pastime with
your whole family. The great kits you
build will reflect the pride of your crafts-
manship, too. The famous Heathklt
illustrated manuals make it easy for
anyone to build reliatle, professional-
quality kits.

SEND FOR FREE CATALOG
Our 104-page catalog is Freel If coupon s
missing write: Heath Company, Dept.
020-892. Benton Harbor, M1 49022

' l l E mk.it Hesth Company. Dept. 020-852

Amgteur Asdio Gesr

Compulerized
Wesrher Siation

Benton Harbar, MI 48022

Send me the lates! free Heathkilt Calalog now,
' | want to “build in” the quality difference.

= Nameg L il g =
. Address _ . N . .
= City State =
' CL-127-RAl Zip = — — '
L---------------------J

CIRCLE 14 ON FREE INFORMATION CARD
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HERE ARE TWO DIFFERENT DISPLAYS that can be crealed using the videc tiller. The one on the
right uses both the graphic and siphanumeric modes.

THE PROGRAM that conwrois the video titler is located in an EPROM. That IC is easy to spot here—it
Is the one with & round QUanz window.

continued from page 72

character and is written intd memory
when the appropriate key is depressed.
i{The correspondence between the keys
and the values assigned them is stored
in the EPROM.}

Second. 1wo biocks of varables.
cach containing the current siatus of
one of the two display pages. are re-
quired. Each block contains the fol-

ORDERING INFORMATION

The following are available from Scriplo-
vision, Inc.. P.O. Box 535, Snowdown Slta-
ition, Monireal, Quebec. CANADA H3X 3T7
(all prices shown are in U.S. doliars); as-
sembled and tested titler, $169.00; partlal
kit (PC board, programmed EPROM, key-
board, enclosure. kéyboard label), $69.00;

PC board and programmed EPROM,

$49.00; programmed EPROM onty, £35 00,
U.S. residents must add 4.7% to those
prices tor Import duty. Please add $3.85
to each order tor shlpping and handling.
AllOW 4-6 weekd tor delivery.

lowing information:
» Cursor position {two byles repre-
senling an address in the disptay
memory}.
» Contents ot memory 8l the cursor
position {one byte}.
* Page number {(one byle equal 1o
40 (hex) or 00 (hex}—see Fig. 14).
* CSS (one byte equal lo 28 (hex) or
0 (hexl—see Fig. 14.)
* Aow number {one byle).
e Column number.
. Flag indtcating “cursor on” or
‘cursor off.”
s Flag indicallng alphanumeric or
grahic mode.
* Flag indicating whether shift lock
is on or off.
» Flag indicating direction ol cursor
movemenl (vertical or horizontal)
There are two types of keys on the
video titler's keypad: those are the data
keys and funcuon keys. The duta keys
are vsed 1o select the characiers that
will be dispiayed: the function keys are
used (0 move the cursor. erase. select
modes. etc.

wWwWWwW . americanradiohistorv.com
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The cursor takes the form of a reci-
angular cyan piclure-¢lement. Every
time a dara key is depressed. the key
number is computed and given a value
between 0 and 39 if the shift lock is not
sel. and belween 40 and 79 if it is. (The
shift lock is used only in 1he CHARACTER
mode.) That value represents a memory
tocation in the charucter table or graphics
table stored in the EPROM. The con-
lents of that memory location are
moved into the display memory at the
cursor position after waiting for VDG
synchronization. The cursor is then ad-
vanced one position {in the HORIZONTAL
modc} or 64 positions {one entire line,
s it is directly above or below the pre.
vious position) in the vERTICAL mode.
If the cursor is 10 be displayed. the con-
tents of the display memory at the new
posilion are saved. but nol seen uniil
the cursor moves on.

If a function key is depressed. things
gel a bit more compiicated. The pro-
gram has to test the key number and.
depending on the key. jump to the sec-
tion of the program that contains in-
struclions for performing its function.
Thart portion of the program has to be
execuied before the keyboard scan can
be resumed.

The video-titler program has a starting
location of F&9¢ (hex) and memory lo-
cations FFFE and FFFF. which are the
reset intermupt-vector. muslt conlain the
address of the first instruction that the
program will execute on reset.

One last thing. don't forget that the
stack peinter has 10 be initialized. and
the screen cleared tby writing 8% (hexh
into euach address of the display
MeEmory

That should give you some idea of
what makes the video niler tick. Much
more information can be found in
Motorola's data sheet on the MC6847
video-display generator IC. R-E
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MOST OF US KNOW ABOUT UNDERWRITERS
Laboratories. and the produci-testing
that that non-profit organmization does.
They test all kinds of products that. if
poorly designed. could cause injury.
Among the kinds of products they look
at is electronic Lest equipment. Recent-
lv. we received a copy of their Standard
for Electnical and Electronic Measuring
and Testing Equipment (UL-1244). and
we thought you might like w0 know
about some of its provisions.

The purpose of the Standard is 10
make sure that each unit is as safe as
possible for the user. Samples of cach
instrument are tested. under operating
conditions. in one of the four UL labs.
They look for more than just shock
hazard. and some of the 1ests may sur-
prise you: they did surprise me!

Shock hazard

Of course, onc of the things they do
lock for is poiential shock hazards. For
all AC-power instrumenis in metal
cases. the AC linc-cord must be of the 3-
conductor type: black (hot). whie
{grounded side of the AC line) and green
(earth ground). The green wine must be

JACK DARR
SERVICE EDITOR

connected to the metal case of the in-
strument. All line cords must have a
strain-relief clamp at the point where it
enters the case. One of the tests UL
performs is to apply a 35-pound pull 10
that cord: The case must not cut the
cord. and the cord must not come loose
or break.

Another provision is thal the fuse de-
vice used must nol break the **safely-
ground* circuit. It should be placed so
that it opens the black wire—the hot
side of the line.

Testing for leakuge curreni is aiso
done. If you've done TV service work.
the test should be familiar 10 you—
we've had to use it on line-connected

I swELDiIF IDEAL
CURRENT-

1
| REGUIRED) 'l
.f.)l/ epi BMETER L
|
l i

0.15 |

FIG. 1—SCHEMATIC DIAGRAM of the 1est selup
usad by the UL to test tor leakage current.

wwWw americanradiohistorv com

Have you ever wondered how a manufacturer gets the right to use the
Underwriters Laboratories’ symbol, and what that symbol means
to you? In this article we'll look at some of the provisions of UL's
electronic test equipment standard, and see what they do to find
out if a piece of equipment meets it.

chassis for some time now. An AC-cur-
rent meler is piaced in series with a 1500-
ohm resistor that is bypassed by a 0.15
uF capacitor as shown in Fig. 1. Using
that setup. the leakage current berween
the case and the AC hot-line must not
read more than 0.5 mA AC. or 3.5 mA
for equipment with RFI filters in their
AC inputs.

Another thing they look for is whether
any user-accessible pants could possibly
give an electric shock. They define a
“user-accessible purt’” as anvthing an op-
erator might touch accidently while he
is using or adjusting the device. Figure
2 shows a UL 1echnician checking an
oscillescope for just such a hazard,

Drop tesis

The ‘‘drop 1est’ has long been in
elecironics joke—but that is a test that
UL takes senausly. The equipment
they test is “‘dropped™” 4 few limes to
see if it can withstand “‘reasonable
abuse.” In fact. each of three sampies
of a piece of hand-held equipment is
dropped three separaic times from a
distance of three feet. Each time. it is
turned so that a different part of the in-

3 2861 AVA


www.americanradiohistory.com

strument is faced down. and the result
of each fall is examined.

For bench. portable. and floor-
mounled equipment. each unit is tilted
up unlil the bottom is 3'% s inches from
the floor/bench. then ket go. It must fall
back upnght. and not fall over “"on its
next face.” That is done for each of the
four edges of the bottom.

Impact tests

Providing that the unit survives Lhe
drop test. an impaci test is done on all
equipment excepl hand-held units, The
test involves hitting the instrument with
a steet ball weighing 1.2 pounds. For
the top. the ball is dropped from what-
ever height is needed to produce an Im-
pact of 2 newton-meters (1.5 fool-
pounds). For the sides. the ball is
suspended on a cable, and swung down
like a pendulum to give the same im-
pact.force on each side.

The meter-face doesn’t get away.
cither. It must be subjected to an im-
pact-force of 0.226 newton-meters. A
special ball is used and it is dropped
anto the meter face from whalever
height is required to give the specified
impacl.

In addition to the drop and impact
tests done on their cases, oscilloscope
CRT's are also checked. For CRT's
with a diameter of 6 inches or less, a
special device called an impact-hammer
is used. That has a spring-loaded cyl-
inder with a ball-shaped end. The de-
vice is cocked. then tnpped so that the

end of the cylinder delivers an impact
of 0.5 newton-melers (0.37 fooi-pounds)
to the CRT's screen. For larger scopes,

FIG. 2—A MECE OF EQUIPMENT wlll not meet the UL Siandard if sy part that could give an eleciric
shock is accessible to Ihe user, Here, s UL techniclan is axsmining an oscliloscops for a potentiai

shock hazard.

RADIO-ELECTRONICS

-3
- -]

117
VAC

=== TORFILTER CAPACITORS

o -‘-‘___'_‘_' [WY\-_-__I - +117V

WTH A "HOT' CHASSIS. the chassis ground |s aiways abodl 60 voils sbova or below true
ground, depending on which side of the AC line ia "hol.”

S ARG M

CHASSIS
GROVND

SHOCK PREVENTION

HERE'S SOMETHING THAT THE UL STANDARD
does not cover—and it's nol intended
to—but that | though | should mention
bacause we Bre talking about satety. A
great many of the newer TV sets use a
full-wave bridge recrifier connecled
direcily across the AC line {see above)
for the pnmary DC supply. That means
thal the Chass:s ground 18 ALWAYS at
least at 60 volts above or below true
ground! If your test equipment uses
the line ground as a Common, you can
Cause damage Just by hooking up the
ground lead ol the instrument. (You
do not have to ask me how i found

outl) Reversing Lhe llne plug does no
good at atl.

| recommend using a 1:1 Isolation
transformer at &l Umes. The trans-
former should have a high enough
rating to handle the highesl 10ad you
might expect; usually something like
200 watts is ampte, I've had one of
those on my own bench for years: it
feeds a separate AC receptabie that
i've labeled SOLATED. {On my bench #t
also goes through a true wattmeter,
which Ive lound helpful In dealing
with power-supply problems, but such
a set-up is not required.) R-E
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the screen must withstand an impact of
2 newton-meters {1.5 fool-pounds). To
perform the test. lhe scope is tumed
screen up, and a steel ball Is dropped on
it from Lhe required height,

Implosion protection

CRT's. of course, should provide
adequate protection from the effects of
an implosion. To test that, UL breaks
the CRT and looks closely at the results.

The implosion is caused in one of two
ways. The “*thermal-shock™ method in-
volves scratching the neck or funnel of
the tube with a glass cutter in one of
three prescribed patterns. The scraiched
areas are then either heated by applying
repealedly a glass rod that has been
warmed almaost to its melling point. or
cooled by applying liquid nitrogen re-
peatedly.

The ather way is called the “"impact™
method: A hole is made in the top of the
case, and the end of a 1-inch metal rod
is rested at the junclion of the funnel
and the screen. An |1-pound weight is
then dropped through a five-foor guide
tebe and hits the 1op end of the rod. {If
the CRT doesn’t break. they add more
weight!)

The scattering of glass from the im-
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LEAD

INSULATING

/HANULE

SMIELD DA
PROTECTIVE
COLLAR

_REMOTE
TERMINAL

FIG. 3—T0O PREVENT YOUR fingers from mcck
dantly aliPBing down |o the uninaulated part of
the probe, the handle should have a collar such
as the one shown here.

LEAD

FLEXIBLE
INSULATING

ALLIGATDRCLIP anov

{REMOTE
TERMINAL}

FIG. 4—A FLEXIBLE INSULATING BOOT located
over an alligator clip will nol make the clip any
harder 1o use, but will protect against accidents!
shocka.

plosion is observed. The equipment un-
der test is placed in its normal operating
position. on a support that is about 30
inches high (equipment that normally
stands on the floor is 1ested standing on
the floor). Two hamers. each 94 inches
high. are placed on the floor at 1% and
6 feet from the front of the CRT. The
floor is covered with non-skid material.
The Standard requires that no piece of
glass heavier than 0.007 ounces pass
the first barrier. and no glass at all pass
the second. The 1otal mass of all glass
particles between the two barmers must
not weigh more than 1.5 ounces. Two
samples of each piece of equipment are
tested.

X-ray emisslons

All devices are lested for excessive
X-ray emissions. That is done by setting
up the equipment for normal use and
adjusting the line voltage to the highest
permissible value {for a device rated at
10S- 130 volts AC. the line-voltage is set
at 130 volts AC). For the test. the unit
is st up in such 3 way so thal the maxi-
mum possible amount of X-rays are
produced. In the case of oscitloscopes,
the beam pattern must not exceed
1316 x 1%1s inches. or the smallest pos-
sible display. whichever is larger. In
addition. for dual-track scopes. both

CONTACT TIP
{REMOTE TERMINAL)
RETRALTED

CONTALT TIP
{REMOTE TERMINAL}
EXPDSED

COLLARS
UNACTUATED

LEAD

COLLARS PUSHED
TOGETHER

FIG. 5—THE REMOTE TERMIN AL i completely insulated in Lhe probe (8) until Ihe handia's collars

are pushed together a3 shown In (B).

beams must be on. and they must be
positioned so that they generate the
maximum amount of X-rays.

After the equipment is sel up as
described, X-ray levels are checked al a
distance of 2 inches from the surface of
the unit. The X-ray levels are averuged
over an area of 1.55 square inches and
must not exceed 0.5 millircentgens-per-
hour. The test is performed with any
doors or covers that would be open
during normal use open or removed; 4
second test is performed with any
doors or covers that would be open or
removed when servicing the instrument
open or removed.

Test probes

One thing that is common lo many
types and brands of test equipment is
test probes. The UL Standard calls for
insulating all types of probes to minimize
any possibility of shock. In addition. all
connectors and terminals should be de-
signed so that no area thal could give an
electrical shock is exposed when they
are fully mated. That is one standard
that has been met in most instruments
for quite some time. Instead of the old-
style banana jacks, most instruments
use recessed jucks. The plugs on the
test leads are insulated with soft rubber
or plastic. (Remember the old banana
plugs with & set-screw on the side to
hold the wire? Those could. and did.
“bite’” you if you touched the end of
the screw!) No metal is exposed when
the leads are plugged into the device.
One [ringe-benefit from 1hat setup is
that the rubber or plastic acts as a
strain-relief for the test leads, making it
considerubly harder to break them right
al the plug.

The test-probes have always been in-
sulated. at least 1o some extent. The
Standard requires. however. that the
construction of the probe minimize the
possibility of accidently touching the
remote terminal {the panl of 1the probe
that touches the circuit). That means
using a protective *collar’ at the lower
end of & probe as shown jn Fig. 3. The
collar is there so that your fingers can’t

www americanradiohistorv com

accidently slip down to the remole
terminal. with rather nasty conse-
quences. While. sirictly speaking. the
collar is required only on probes used
to measure peak voltages of 1000 volts
or more, il is a good thing to have on
any probe—even a few hundred voils
can smart! Alligator clips must also be
properly insulated: one method for that
is shown in Fig. 4.

Another type of probe that meeis the
UL Standard is the spring-loaded type
shown in Fig. 5. In thal 1ype of probe.
the remoie 1erminal is not exposed until
the two collars on the handle are pushed
together. The remole terminal can either
be beni. as shown. or straight

All probes and test leads. of course.
must be adequately insulated. The
lead's insulation must have a rating at
least as high as any voltage that it might
be connecied to. That is checked by in-
spection. In addition. a high vollage is
applicd to the probe assembly 10 sec if
the insulation might break down under
those conditions.

The mechanical strength of the probes
15 also tested. That is done with a
machine. The probe is hung by the end,
and an arm on the machine pulls it up
and then releases it. The probe hits a
hardwood surface at the end of the
drop. which simulates what happens
when you drop a probe against a bench-
leg or the floor. The test is repeated 50
times!

There you have some of the things
that the UL does to make sure our test
equipment is not just useful. but safe,
Of course, there is a lol more o it {the
Standard itself is a 60-page document).
but that should give you some idea of
whal a piece of equipment must go
through before the manufaciurer has
the right 1o use the UL label, Incidentally
there is a difference between the stale-
ments UL listed.”” and “"meets UL
specifications.” Only equipment that
has been tested by UL. can be calied
UL listed. The statement “meets UL
specifications™ does not necessarily
mean that UL has tested a piece of
equipment. R-E
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HOBBY CORNER

A new "contest,” and notes from the mailbag
EARL “DOC" SAVAGE, K45DS, HOBBY EDITOR

THE OTHER DAY. | WAS ASKED HOw TO
build the smallest possible audio oscil-
lator. It seems that my neighbor was
Irying o squeeze an oscillater inlo a
case that was already overcrowded,

My first thought was that 2 transistor
is smaller than an IC. so the oscillator
should use one. Well. 1he smallest cir-
cuit I could come up with is the simple
device shown in Fig. 1. Of course, il
turned oul that the oulpul transformer
is larger than the rest of the compo-
nents. Perhaps using an IC would not
be such a bad idea after all.

That brought me to the ciccuit shown
in Fig. 2. Excluding the speaker, the
circuit still requires four components.
In its favor, however. is the fact thal no
oulpul transformer is required.

2N>904,
2N2222,
RS 2004

a1
+V
Y
4F4.‘IK _[
AP AL
IMEZ

}__ SPKR,
R,
x4
| +

P = -p i

FIG. 2

| fooled around a bil with the design
and managed to come up with a circuit
that used just three parts. but the results
were not satisfactory.

We have not given up. Sooner or
later we’'ll stuff a liny oscillalor into
that case. In the meantime, let's have a
contest—we’ll see who can come up
with a design that 1akes up the least
amount of space. In a later column, 7]
publish the smallest that | receive

{schematic only, pleasc) before mid-
night June 1. 1982.

When writing

Certainly. | want to do nothing to
make it more difficult for you 1o wrilte

to me aboul problems, answers. or
whatever. Your letiers are appreciated,
especially when you come up with a
solution [0 another reader’s problem.
There are a couple of things, how-
ever. that will make things better for
both of us. Send your lelters 10 me at
the New York office. Use this address:
Radio-Elecironics
200 Park Avenue South
New York. NY 10003
If you mail anything except subscrip-
ton information 10 the Subscription
Department in Colorado. it is not only
delayed but it may be misdirected. In
addition. please take special care to
identify each sheet of your correspon-
dence. Perhaps the casiest way (o do
that is to stick a retuern address label on
each page. Unless the pages ane marked
in some way. they may become sepa-
rated. never to be rejoined. There are
two reasons why that may happen:
First. your letter may go tofthrough
scveral people before it gets to me. In
spite of our best efforts, things some-
times gel scparaled—especially en-
velopes from their contents. Second.
and perhaps more important. is the fact
that my filing system leaves a greal deal
1o be desired. Well. the system itself is
not so bad—it’s just that 1 forget 1o use
it until things begin to fall off 1he stacks
that | toss them onto. Repeated New

~ Years' resolutions have not resulted in
. any lasting improvement.

The litile problem was brought to

' mind by a pachkuge I received recent-

ly—without envelope, of course. Some-
one named Bob sent me three issues of
a magazine from the 1930°s. The ac-
companying note thanked me for
sending him something {What?). indi-
cated that the unwanted magazines
could be returned (Where?), and thal
those | kept would be deducted from
the amount(???7),

Well, [ am completely in the dark.
It's like starting 10 read a book in the
middie. So, Bob. write again and let me
know whal 10 do with the magazines.
They must have some special value,
and it would be a shame for tThem 10
hang around here until they gel lost.

Universal language

The most interesting things tum up in
the mail. Noel Nyman of Seattle. WA
works for a company that receives

itcms from Thailand. Just as we do, the
Thais use newspapers as packing ma-
terial. Noel senl along a couple of pages
from a Thai newspaper.

Now. | don’t read a word of Thai. In
fact. it might as well be written in
Greek. To be accurate, Greek would be
beiter—] might be able 10 recognize
something. In this case. | couid only
read occasional things like 30K,
“BACK E.M.F..”" and some digits.

Nevertheless. | was fascinated by the
Thai newspaper because when | turned
the page. 1 found that | could read pan
of it! There at the bottom of the page
was a schemalic with the same symbols
and numbers that we all know.

That Thai writer was communicating
with me halfway around the world. and
in his own language. As Noel pointed
Qul. the schemaltic was unmistakably a
capacilance-operaled switch. Any of us
could have built that circuit from the
article.

Adjustable LED indicator
In the December Hobby Comer.
[.eonard Eisner asked for help in de-
SIEnINg a circuit that would turn on an
LED at selectable vollage levels.
Leonard Dennis of Atchison. KS sent

| a very good circuit that uses one-fourth

i
&

of an LM3900. 1t can be adjusted over a
very wide range and turns on an LED
when the voltage exceeds the selected
level.

FIG. 3

| want to show you a circuit{Fig. 3}
that was sent to me by Ronald Holder
of Bridgman. MI. I is unusual because

the voltage that is measured is also

www americanradiohistorv com
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Introducing incredible tuning accuracy at an incredibly
affordable price: The Command Senes RF-3100
31-band AM/FM/SW receiver” No

communications accurately with BFO Pitch Control.

Want to bring in your tavorite programs without lifting
a finger? Then consider the Panasonic

other shortwave receiver brings in
PLL quartz synthesized tuning and
all-band digital readout for as low a
price.' The tuner tracks and “locks’
onto your signal, and the 5-digit dis-
play shows exaclly what frequency
you're on.

There are other ways the RF-3100
commands the airways: It can travel
the full length of the shortwave band
(that's 1.6 to 30 MHz). It eliminates interference when
statlons overlap by narrowing the broadcast band.

It improves reception in strong signal areas with RF
Gain Control. And the RF-3100 catches Morse

AF-6300 B-band AM FM SW

RF-6300 8-band AM/FM/SW receiver
(1.6 to 30 MHz) has microcomputerized
preset pushbutton tuning, for program-
ming 12 different broadcasts, or the
same broadcast 12 days in a row. Auto-
matically. it even has a quartz alarm
clock that turns the radio on and off to
play your favorite broadcasts.

The Command Series RF-3100 and"
RF-6300. Two more ways to roam the

globe at the speed of sound. Only from Panasonic.
* Shortwave recephion will vary with amenna, weather condiions, Operators

geoqraphic location and ather lactors. An oulside antenna may be required lor
MU m S$hortwa eCophon,

Based on a comparison of suggested reétail phoas.

This Panasonic Command Series
shortwave receiverbrings the state of the art
closerto the state of your pocketbook.
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Panasonic.

just slightly ahead of our time.
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used 10 power the ¢circuit

The measured voltage {from 5 to 36
volts) is applied 10 the point marked
TEST. The LED is wrned on if the volt-
age exceeds the level sel by adjusting
the 50.000-ohm pol. Of course. the cir-
cuit will also drive a small relay or
audio buzzer. if desired

Mare on the rain gauge

Kent McSwain of Albemarie. NC.
sent a great improvement on the riin
gauge discussed in the November issuc.
He did not like the idea of having the
weight of the waler turm i potenlksmerer.

Kenl SURgesis using i regular water-
alarm ¢ircuit 1o measure the amount of

rain 10 the gange. Several sensors are
attached 10 the inside of the gauge’s
tube. al appropriate levels. and the
leads from them are run inlo the house
using & multi-<conductor  telephone
cable. Inside the house. each sensor
{one at i time) is connecied by a switch
to the alarm €ircuil. Mark the switch so
that you know which scnsor is ¢on-
nected by ecach position: when the
alarm spunds you will know the waler
level in the gauge. Thanks for shanng
that idea with us. Kenl.

It is “tirne’’ again

L.v. Clilford of New Port Richey.
FL wrote in to say that he is tired of re-

Sometimes It Pays
To Have Nosey Friends

friends that give you a firm grp on fine work in
trght places That make il eaky to reach the hard to
reach. Long nose phers by CHANNELLOCK Siender,
perfectly mated |aws with no side wobble Sharp.
hand honed cutters. Beautiul high polahed hnish
Blue dipped plastic comfon grips CQuality in eve
detal (at no premium 0 pace). CHANMNELL
Be sure thal name is on the pliers YOU buy.

JCHAN WL LOCK]

CHANMELLOCK, INC. - Mexiville. Pennayivanis 16338

Mot The Rest Of The Famity. Send For Free Catalog.
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selling his digital clocks. He wanis o,
battery ¢ifCuit that will 1ake over. at
least for a short period of time. when
the AC power fails.

I ugree thal the silualion is annoying.
especially when the power is off for just
a second or so. After all. even lhe old
eteciric clocks had 1o be reset after they
were off for a few minutes. Bul to have
to reset it after a few flickers?—that is
exasperating!

Let’s help Clifford out. What kind of
a batlery ¢ircuit can you come up with
10 run your cleck for short periods of
time? Remember. thal Your ¢ircuit has
to be small enough 1o fil into the clock’s
case A-E

o 4\%‘!&“‘-, o’ o
" e W ‘j &Y o
QeGSR oy o 16 DFage, D o0
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PEOPLE WHO OWN A

FOX SCANNER...

TURN ON TO ADVENTURE

The FOX BMP 10/60 is packed with professional
features—SKip, Action and pPause capabilities,
two full watts of audio, complete 10 channel
programmability and lots more. Scanning
has never been easier, or more fun.

LOVE ITS SIZE

The Fox BMP 10/60Q is the smallest,
lightest base station on the
market today.

GET A FREE >15
SPEAKER

Buy the BMP 10/60 now, s
and we'll send you a

4 watt Mini-Speaker free. t)
Offer expires June 30,1982,

Ask your dealer for full details.

Call 800-543-7892 for the dealer
nearest you, or ask about

ordering directly from
our factory.

The Fox BMP 10/60 is the
most versatile scanner in the
world. With cur optional

Porta-Pac, It can be easily Car-
ried over your shoulder.* with our
optional Mobile Mounting Bracket, it's - Fox Marketmg, Inc.
a snap to attach it to your car. 4518 Taviorsville Road » Dayton, Ohi0 45424

“Some States may Dron iDIL USE of sSCanners i mobike oF
ROr tanie aDDhCations Chedk YOUr kcal taws
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Shortwave listening on a budget

HERB FRIEDMAN, COMMUNICATIONS EDITOR

THE wAY IT LOOKS THESE DAYS. WE ARE
living in the age of two computers in
every garage and a microprocessor in
everything else. Communications de-
vices are nol any different. Just brows-
ing through any of the magazines de-
voted 1© our hobby would lead one to
believe that nearly all communications
receivers use at least some digital cir-
cuitry. if not a Microprocessor.

In fact, that is just about right. But
there are still some of us around that
don’t have the means. or the desire, to
spend the equivalent of a couple of
months salary for the lalest “break-
through.” There are still some hams
who haven't traded in their odd Eear just
so they can listen to the new amateur
bands. And there ar¢ many newcomers
10 our country who might like to listen
10 a shortwave broadcast from their old
homeland. but can’t afford ¢ven the
least expensive non-digital receiver.

For those hobbyists. Ihere’s listle
value in the new—and expensive—
“*computerized” receivers. In fact.
they would probably get more out of an
old but reliable device called a crystal-
controlled converter. To bring it up to
date. we’'ll simply substitute solid-state
technology for the old tube-design.

A crystal-controlied converter is a
rather unsophisticated, low-cosl device
that converts SW signals 1o the tuning
range of any available receiver. Figure
1 shows how il works. Assume thal the
desired signal is on 7.05 Mz, and all
thats available to the listener is a broad-
cast-band radio with a tuning mange of
550 to 1600 kHz. The signal from the
antenna is fed inlo the mixer through a
tank circuit that is resonant at 7.05
MHz. The output of an 8.05-MHz
crystal oscillator is also fed imo the
mixer. The output of the mixer consists
of the original 7.05-MHz signal. the
sum of the signal and the output of the
crysial oscillator (7.05 MHz + B8.08
MHz = 5.1 MH2). and the difference
between the signal and output of the
crystal oscillator (8.05 MHz - 7.05 MHz
= [ MH2); the outpul of the mixer is
fed to the broadcast-band radio. If the
radio is tuned 1o | MHz (1000 kH2) it
will actually receive the 1-MHz compo-
nent of the mixer's output—the 7.05-
MHz signal. The other components of
the mixer's output will be attenuated by

the radio’s tuned anténna-input circuit.

Unfortunately. frequency converters
are subject to image-frequency inter-
ference. The best way 1o explain image-
frequency interference is with an ex-
ample. In Fig. 1, we beat the desired
7.05-MHz signal against an 8.05-MHz
osciliator to get the desired 1-MH2 out-
put. But if there is a signal at 9.05 Mhz.
{the image frequency). it will also beat
against the oscillator. producing a 1-
MHz output from the mixer. That is
image-frequency interference. The only
way 10 eliminale the problem is 1o
select an oscillator frequency so that
there is no signal on the image fre-
quency. (Keep in mind that the output
can be anywhere in the broadcast band.)

Vanmm TO RECEIVER
| e
7.05 MHz
MIXER L M"‘l—l
Is,os um@
XTAL DSC
FIG. 1

Let’s take a closer look at how a con-
verter works. For this example, assume
you've reworked u surplus Navy re.
ceiver that has a tuning range of 1.5-12
MHz. but you want 1o monitor 15 MHz
with a minimum of image interference.
We’'ll use a 25-MHz crystal oscillator in
our converter. The 15-MHz signal is
beal against the oscillator to produce a
mixer oulput of 10 MHz. That output is
fed into the receiver. letling you hear
the 15-MHz signal when you tne t0 10
MHz. As for the image. it’s at 38 Mhz.
a little-used frequency that's sharply at-
tenuated by the converter's tuned in-
put-circuit.

Whiie this is essentially a fixed-fre-
quency device that is tuned by changing
the oscillator's frequency. depending
on the “Q" of the convernter's [uned
circuits. you should be able 1o 1une
through a nammow range of approXi-
mately 500 kHz by simply adjusting the
receiver’'s twning control. For example.
if the receiver is wned to 10.0 MHz it
will receive a 15-MHz signal: but if it
were tuned 1o 10.[ MHz. it would re-

FAOM T0
RECEIVER

SHORT FOR i
COAX FEEDER OR o
LONG WIRE
XTALHD @
munl 0
3
LH/C1 = DESIRED £RED 9.12
L2/C2= COMVERTER Voo
OUTMUT FAED Pr =
L3/€3 = XTAL FAEQ mns 0
2708
FG. 2

ceive a 14.9-MHz signal. Are you con-
fused about why tuning the receiver [0
a higher frequency would let you re-
ceive signals that are lower in fre-
quency? It is because the frequency of
the converter’s crystal oscillator is
higher than the frequency of the desired
signal. Thus. the output of the mixer is
25 MHz -14.9 MHz. or 10.] MHz. If
the oscillator’s frequency were below
the SW-signal’s frequency. tuning the
receiver to a higher frequency would let
you receive signals that were also higher
in frequency.

The preceding examples are the
primary uses for crystal-controlled con-
verters. While it’s difficult to locate a
shortwave converter these day. if you
have had any experience with winding
your own coils. and you own or can
borrow some form of dip meter (that de-
vice is used to determine the resenant
frequency of a tuned circuit). you can
probably use "junk-boX parts (0
throw together a converter for the fre-
quencies below 30 MHz, such as the
one shown in Fig. 2.

That circuit has not been optimized
for performance. it’s strictly an experi-
mental project whose values have been
selected to provide some level of opera-
tion using. within reason. almost any
componenis. For instance. you can
trim the performance for the specific
transistors you use. Don’t hesilate to
make changes: it’s almost impossible to

www americanradiohistorv com
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the as tenna specialists co. presents the latest advance in

high-pe ance antennas for professional CB communications
%

A formula race car and A/S's new Model M-710 Formuia-1 are more alike

than you'd guess. The engineering sirategy is idenbcal. continually refine

a proven basic design, within a set of strict operating parameters such as
| electromagnetic Propagation and transmitter power, with one objective:
\ MAXIMUM POSSIBL.E PERFORMANCE

That's Formisia=1, the direct descendant of A/S's ornginal classic bage-
Ioaded kow-band mobile police antennas, and the culmination of over 25
years of Continuous design develoPment. Born for performanice. built lo
last Formuia-1 is today's new state- of-the-art in mobile B antennas.

» Precision-wound, water-proof “Beg Momma type coll Cool funming
%100 reserve power tactor. Ldebme Burmout guaraniee

+ Faciory tuned tor general use set-screw ulira-hne tuning
» Langer whip for more “reach

+ 17-7 PH stainless sleel whip Taper-ground (o mimimize range-robbing
vind datiection at highway speeds

» Anti-static whiD bali-ip tor less nose, belier salety:
* New guarter-lum guick-disconnect. Lite tested over 2.500 times

« 17' pre assembied cable. miniature in-kne connector tar
easy nslallabon.

» Contour larmng prolechive mountng gaskel tor insshed appearance
» Compiete hardware for both roof-1op or trunk-bp Mounbrg
* 5-yoar imited waffanty

Formisda-1 pertorms kke a formula should. .. ang overiakes anything else
on the roads Avatable now trom your CB gealer,

the antenna specialists co.

- (S,
“‘.( N SuPpord youl jocal REACT Team... We dof E
A )16,

E ~Swensn of Co-adty’™
# mgmbar 0 The Allen Group
12435 Euciid Avanus. Cleveiand, Do 44108
CIRCLE 34 ON FREE INFORMATION CARD Eaport 2200 Shamet Drive

Wgstoufy Ll New York 11590
Carads .G Simenconcts & S0 Lia
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High Quality Qacilloscopes
Backed by
A One-Year Warranty

“blow™” anything.

Transistor QI is a diode-protecied
dual-gate FET. A 4060 is suggested be-
cause it's specificaily intended for use
in a mixer cwrcunt. But if all you have
around is an RF amplificr such as a
40673, give il a try. Transistor Q2 is a
small-signal  high-frequency  NPN
Iransistor.  Any general-replacement
type (such as a 2N2222, etc.) shouid
worh

The tank circuit made up of Cl and
L1 s tuned to be resonant al 1he de-
sired frequency: Cl can be a variable
unit as shown: or. if you wish. a slug.
tuned unit can be used for L1. (As we
satd nothing is critical: that also holds

irue for the other tank circuits.) A
second tank circuit, made up of C2 and
L2. is tuned 1o be resonant al the con
verter's outpul frequency (for example.
1000 kHz). A third tank circuil. made
up of C3 and L3. is tuned to be resonant
at lhe crystal’s frequency: tune that
tank circuit that the oscillator
“starts” reliably euch time power is
applied 10 the converter. The adjust-
meni of C3 (or L3. if you chose 10 make
it adjustable) will have a slight affect on
the cryslal’s opernting frequency: you
can “‘zero’’ the crystal frequency to
within a few hundred Hz by fudging the
adjustment of C3 (or L3).

The crysial can be either a funda.

ADMANCE 1S PROUD
_ TO INTRODUCE

q Non-Linear Systems

wom  Meowom ety “a

D= oiEe et
wIs 150 ""'fi‘;_’:’- “,‘:‘l::"‘
[re Tl ey el b Y Lo b

THE TEST EQUIPMENT
SPECIALISTS

TOLL FREE HOT LINE
@l 800-223-0474 mgm

b B4 WEST 15 ATREET, SN
HEW yORE N Y. 10038 212 8722202

"Anrpbon model M5-210 § deghify devper 2l 1", and e 8l M In)

Non-linear Systems’ trio of mini-
scopes areé accurale, affordable,
portable. And there’s one to match
nearly every budgel and need.
Standard fealures on all maodels
inClude an input impedance of 1
rmegehm with 50 pF; maximumn in-
put voltage of 350 V; trigger modes
in auto, internal, external and line;
slope that’s + or = selectable;
gratcule {4x5 division of 0.25”
each); dual power sources operat:
ing either internally from recharge-
able lead acid batteries or exteérnal-
ty frorn 115 VAC or 230 VAC {50-60
Hz2} via plug-in transformer; handy
size {29"H x 6.4"W x 8.0°D) and
weighs just 3 Ibs.*

Check the chart below for de-
tails of model features and specifi-
cations.

The remackable Touch Test 20 DM, With
the Touch Ted 20 Kon- ear Systems intro-
duces the 2 5. 4 oz ted Lab Mow, with 20

key ey tunctions #t (s 1he
abihty L0 Messre slectrcai parameters
and 44 ranges). you can take one b to the
field westead of 2 cumbersome collecton of
iradividual restens
The rirwr Towach Teu 20 D M M {eatures
& Bualt oy Eernpers ature marasur ement inchucing probe;

E" and €}

A HANCE mudavement

+DC ve

oHage {200 MV — 1000V)
« AC vollage (200 pq¥ — 1000%)

& DiC Current BA = H0A)
o AL Mmt&g)ﬂ— WIA)
s Rewtance 10— 20MCl)
« Deode Tes
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mental or overione type. If it is anover-
tone type. the outpul frequency will be
slightly differeni from the marked or
calculated value: agiin. you can com-
pensate for that by adjusting either C3
or L3.

Pleasc keep in mind that the con-
verter we ' ve described is intended a5 a
"junk box™ or “experimental’’ project.
Even so. while il won't perform mir-
acles. il will do a crediable job. R-E

“We're compatible on reiigion, love,
and politics, but not on important is-
sues—such as videotape versus video-

INTEANATIONAL FM-2400CH

FREQUENCY METER
FOR MOBILE
TRANSMITTERS/RECEIVERS

Portatse - Soid Siate - Aechargeabls Banengs

The FM.2400CH provides an scCurate fre.

Quanty siandard for adjustment of mobile

fransmitters &Nd recervers al Predetermned

irequencies

The FM.2400CH with its exiended range cov-

o8 25 0 1000 MHz.

Tha trequencies CBN be those of the rada e

quency channals of operation and/or the intar-

medckale frequencies of 1he receiver between 5

MMz and L0MH2

Frog:e;l:y stabity: & .0005% irom +50° to
A

Frequency stabity with buitdn thérmometer

and temperaure corrected charts: » 0)25%

from 425" to +125" ((000125% special 450

MHz crysiais available).

* Teals Predetermined Frequencies 25 to
1000 MHz

+ Pin Diode Atsenuator 1ot Full Range Cover-
age &8 Signsl Generator

* Measures FM Deviation

FU-J400CH (Mt Dnly) . 590.49
RF crystain (with lpemp.
cormeclion:

1 12359 aa

AF cryaiss (e wmp
correCion) 32152 an.
IF crystale | catslog prick
Write kv caiaiog

Eim

BTERNATIONAL CRYSTAL MEQ CO., WG
18 Nl e Chiphermg Cly Ohdw 73107
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28K
PERSONAL
COMPUTER

$299°¢

Special Sale Price

WHAT A SMART INVESTMENT!!!

® For Students and Schools

® Laarn to program a computer
® Learn to operatd a computer
® For Programmers & Teachers
#® For Labs, Engineers, Etc.

® For Small Businesses

® For The Home Owner

PLUG IN EXPANSION

GREATEST BUY IN AMERICA

It has color, sound and musit wih a
powerful 6502 mlcroprocessor (Like Ap-
ple). 20,000 Bytes ROM wlth a 18K
microsoft extended Level Hl Basle bull in,
8,000 Bytes RAM plug in expandable to
32K RAM, Cursor, Real time, Full size easy
to use 66 key Professional typewriier
keyboard, 62 keys with graphics symbols,
4 programmable funclion keys. High
resolutlon graphics. 512 disDlayable
characters, Text display is 23 lines 22
characters, 18 colors. Will accept Tape,
Disk-Plug In Cartridges. Has low priced
plug in peripherals, Connects {0 any TV or
monlior, Includes AC adapter, RF
modujator, Switch box, Cables and self
teachlng instruction book - all in a
beautiful Creme Colored Conscle Case.
This is a powerful-tull sized-extra featured
computer for only $299.00

WHY SUCH A LOW PRICE
Selling on a direct 10 Gustomer basis, we
save you the profit margin normally made
by compuler Stores and dislribulors. We
are willing to take a small margin to
dievelop volume o cul our cost of opera-
lion.

COMPETITIVE LiST PRICES
APPLE $1125 T, 1. 3525 ATARI $399.95,
RADIO SHACK TRS B0 color wilth only 12K
meémory sells for $399.50.

LOW COST PLUG IN EXPANSION
Expansion accessories plug directly into
thls compuler, exira RAM memory, Coni-
trollers, a Casselle, A Telephone Modem
for only $105.00, an 80 Column Prinler for
$375.00, even the 170K Disk Drive plugs in
direct. You do not have |0 buy an éxpen:
slve expansion interface.

GET JOB DPPORTUNITIES NOW
Every newspaper has several pages of
want ads for computer people. ¥You can
learn to operate and program a compuler
for these opporlunilies available 10 those
who prepare for lhe computer revolution.
This computer has extended Level Il Baslc
with floating point decimal, Integer and
String Arrays, Trig functions, Direcl State-
menl Executlon, Multl-statement Lines,
Cursor, Full screen edhing, Color Com-
mand Keys, Graphics, Scrolling, File
Management, Upper-Lower Case, Direct
Memory Access, Peek and Poke and much

morel Assembly machine language is
we are
!7 commodore VIC
L experts!!
¥iC 20 =

owners Meginier with
us lor new Product
and program information.

{We have some o

avallable, We have easy lo follow self
teachlng books and programs.

INVEST IN YOUR CHILOREN
Educale your chlidren whlle they play.
Evéry kid wants to rlay electronlc games.

the besl). The pexi
ratural s1ep for their curiosily is to Iry
simple programming. They can do this in
20 minutes with our simple self 1eaching
Instruction book. High schools are
teaching compuler math, sclence and pro-
Prammlng - some start in grammar school.
f you provide this compuler as a Teacher
and Tutor al home, before you know it
your child will be writing compul&r pro-
grams. You can use your T.V. to EDUCATE
not fruslrate your family and eliminate
T.¥V. boredom wlth programs (hat
challénge, slimulate and enlertaih lhe
whole family. We have a wide variety of
games, recreational, home flnance and
educational programs o choose frém.
Why pay $140.00 to $295.00 for an elec-
tronic game when you can buy this power-
ful computer for only $298.00.

COMMUNICATE WITH THE wWORLD

Piug in your VIC lelephong modem. Now
you can get a world of information through
your telephone, Plus electronle mall, Jusi
dial up the information Kou want. UP| wire
service, stock markel, historical informa-
tion by topilc from ovar 60 magazines. in-
cluding New York times. Airline Informa.
Idn, order tickets, get weather informa.
10O anywhere in lhe world, reslaurant and
hotel Informatlon, thousands of
categorles are on line for you, business,
finange, educalion, enlertainmenlt, games
elc, YOU'LL BE THE TALK OF YOUR
NEIGHBORHOOD. Our telephone modem
price is by far tha lowest available.

IMMEDIATE REPLACEMENT WARRANTY
If your computer falls because of warranly
dafect within 90 days from dale of pur-
chase, you simply send your computer |0
us via United Parcel Servlce prepaid. We
will "immedlately” send you a replace-
ment compuler al no charge via_United
Parcel Service prepald. No ona wa know

lves you this kind of warranty service:

ost compuler warranty service takes 30
to 90 days to handle - this fantastic "im-
mediale replacemgnt warranty” is backed
by COMMOQDORE COMPUTER, a MAJOR
naticnal brand electronics manufaciurer.

SPECIAL SALE PRICE $299.00

For only $299.00 you get the powerful 28K
COMMODORE VIC with 20K ROM, BK
RAM and Exiended Level Il Basle, The pro-
fessional 66 keyboard, cojor., sound,
music, self leaching Indtruction book, AC
adapter, RF modulator, TV swilch box,
owners manual, plus all of the other extra
fealures listed. In a beautiful Creme Col-
ored Console Case.

SPECIAL SALE PRICE $379.00
For only $379.00 You gel lhe mare power-
ful 41K COMMODORE VIC with 20K ROM,
21K RAM and Extended Level Il BASIC,
plus all of Ihe extra features shown for the
28K COMMODORE VIC1
15-DAY FREE TRIAL

JUTTTEsRsuTssAsLIL SRR TR add At

DON'Y MISS THIS SALE -ORDER NOW

D Please send me tha 28K
Commodore VIC Computer for
$299.00

Please send me lhe 41K

Commodore VIC Computer for
$379.00

We shi

Master

Special Data Cassetle $69.00
C.0.0. and honor Visa and

ard.
Name

Address

City __

State_ _ ZipCode_ =
O visa [ MASTERCARD [ C.0.D.

Credit Card No.

Expiralion Date. .

Add £10.00 for shipping, handling and In-
surance. lllinols residents please add
6% tax. Add $20.00 tor CANADA, PUER.
TO RICO, HAWAII orders. WE DO NO EX-
PORT TG OTHER COUNTRIES.

Enclose Cashiers Check, Money Order or
Personal Check. Aliow 14 days for
delivery (21 days for Personal Check
orders,) 2 to 7 days for phone orders,
Canada orders must be in U.S. dollars.

L ]
L R Py TP P T,

PROTECTO

ENTERPRIZE S (FACTORY-DIRECT)

BOX 550, BARRINGTON, ILLINOIS 60010
Phone 312/382-5244 to order
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Microcomputer memory devices

LES SPINDLE®

AN  IMPORTANT CONSIDERATION IN
planning Yyour computer system is
making sure thai it has enough memory
capacily 10 meet your needs—present
and future. The amount of data that can
be stored. and the speed with which it
can be accessed. will play an important
role in the efficiency of the system in
handling your home or business appli-
cations. You should not only have
enough memory 1o take care of your im-
mediate requirements. but also have
provision for expanding 1hal memory as
youf use of the computer increases.
Memory comes in lwo basic forms.
The first is resident memory—the
memory that is usually located inside
the computer and that is used o hold
programs and vanables when they are
in use. The other form. external
memory. is used for storing programs
and data. Those programs and data.
however. cannot be used by the com-
puter until they are loaded into the
resident {or working) memory.

Resident memory

Let’s take a look at the memory
options available to you. beginning
with the internal memory capacities of
your computer. All microcompulers
have a certain amount of resident
memory in the form of integrated cir-
cuits. ¢€lassified either as ROM (Read-
Only Memory) or RAM (Random
Access. or Read-And-wnite. Afemory).
Both allow the microprocessor virtually
instantaneous access to the duta they
conlain.

ROM can be compared o a phono-
graph record—the data is fixed. and
cannot be added to or subltracted from.

|

It is used to store such things as the '

compuler's operating system or a
language {like BASIC) that will be used
over and over. and which should be
availabie 10 the user as soon as the
computer is turned on.

The ROM’s that are supplied with a
compuler are usually designed from the
ground up to contain specific data: it is.
literalty. built in. There are several
types of ROM. though. that a computer
user—with the appropriate equipment
—~can program himself. The first is
called PROM (Programmuable Read-
Only Memory). It can be programmed

*Managing Editor, interface Age magazing

only one time and. if a programming
error is made. 2 new PROM has 10 be
“*burned.”” An EPROM (Erasable Pro-
grammuable Read-Only AMemory). how-
ever. can be erased if an ervor is made,
and the program reloaded. Even more
valuable is the fact that. if the program
contained by an EPROM is no longer
needed. the IC can be erased and re-

used for a completely different purpose. |

RAM. on the other hand. is designed
for temporary data storage. [ts contents
can be changed or read aL any time and
without it a computer would be useless.
RAM is used to hold programs and data.

It is important to know that there are |

two Lypes of RAM—ssaric and dynarmie.
Dynamic RAM’s are easier to design
and manufacture. and new large-Capac-
ity RAM IC"s first appear in dynamic
form: the static versions follow later,

Among the advantages of dynamic |

RAM is its low power-consumption and
lower price. when compared 10 static
memory. The disadvantage of dynamic
RAM is that it is “’leaky.”” and quickly
loses its contents unless il is frequently
refreshed. In the eady days. refiresh cir-
Cuilry was quile complicated. and
dynamic-memory systems wene re-

to refresh them have been considerably
improved ynd simplified: those are now
widely used.

Static RAM's, on the other hand. re-
quire no refreshing. They will keep
their contents intact until the computer
15 shut off. Static memories are more
complex and expensive than their
dynamic counterparts. and—generally
—consume more power. Stll. many
computenisis feel more comfortable
with them than with dynamic memones.

Adding memory

There are several things o bear in
mind when selecting add-on memory 1o
extend your compuier’s capabilities.
The first. of course. is whether it is
compatible with the computer. If the
computer uses memory buards or
cartridges. they must fit. That sounds
obvious. but is still something to watch.
Also. if your memory is expandable
simply by adding more RAM IC's.
make sure that they are the proper
type. Finally. make sure that the new
memory dees not lake up physical
space that may be needed for peripheral
boards that may be added later. and that
your compuler’s power supply can han-

garded as somewhat unreliable. Cur- | dle the memory plits whatever else it
may be calted upen 1o run.

rent dynamic RAM’s and the IC’s used |

7
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Gould Oscilloscope
Factory Sale.

The 20 MHz, dual trace oscllloscope
that would normally cost $1,000 from
someone elsa, now costs jusl $695
from Gould. S0 it’s like getting part
of it free.

How can we do it? With a special
factory sale from us direct to you,

No catches either. The 0S300
provides everything you need In a
qualily oscllloscope.

Check these features

* 20 MHz bandwldth * 2 mV sensl-
tivity o Active TV trigger + DC
trigger s Channel sum or difference
» 12 Ibs. overall welght = X.¥Y Mode
s Z axis input  » Color grouped con-
trols e« Triggers on frequencles up
to 50 MHz

The Gould OS300 18 a compact,
portable 20 MHz dual trace oscillo-
scope weighing only 12 Ibs. The
scope Is enclosed in a rugged metal
housing that has a convenlent carry-
ing handle. The case slze is only
5% "x 12"x 187, yet the display area
is a large, bright 8 x 10 cm rectan-
gular CRT.

This Iinstrument offers features
usually found in more expensive
oscilloscopes including channel Sum
and ditference, switched X-Y and
2mVicm senslllvltr across the *ull
tandwidth. A 2-volt DC coupled
Z-mod input facllltates use with logic
analyzer outputs.

Tr Fgering facllities include AC, DC
coupling plus an active TV synch
separator which automatically se-

lects lnel/field triggering as tHe time-
base speed is adjusted,

Service and warranty

The OS300 Is covered by Gould's one
year warranty on parts and labor ex-
clusive of fuses, mindor maintenance
and calibration. And can be serviced
at any of Gould's more than 20 ser-
vice centers across the country.
Order before June 30, 1982 and
get two sets of x10 probes at no
extra cost

What could be better? Order 10 or
more OS300's and you can get an
even lower price of $643 per unit.
How to order

To order, simply call our toll free
number, and use your MasterCard,
VISA or Amerlcan Express card.

To order by mail, please use the
coupon. And send your check, money
order or purchase order. We regret
that we cannot accept C.0.D.'s.

Cail 800-321-3035 and ask for
operator #300

Phones open Monday through Friday,
8:30 am. to 430 p.m., EST. Have your
MasterCard, VISA or Amerlcan
Express card ready. This number Is
tor orders only. For informatlon, you
must write to Gould Inc., instruments
Division, 35129 Curtls Bivd., Eastlake,
OH 44094,

=s GOULD

Electrovucs & Electrical Products
CIRCLE 20 ON FREE INFORMATION CARD
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FREE TRIAL. Return in 15 days
for a complete refund if not
entirely satistied.

0S300 OSCILLOSCOPE
PRICE $695.00 ea.”
QTY

AMOUNT
add applicable
sales lax
INSURANCE
SHIPPING
$6.95ea."

*US. Dollsrs

TOTAL

Marme

Address

City

State

Zip

MAIL TO: Gould in¢.,
Instruments Dlvision
35129 Cunrtis Bivd.
Eastlake, OH 44094
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External storage-devices

Once you ve decided aboul memory.
it's ttme 19 decide whal external storage
device you're Eoing to use Lo hold your
languages. programs. and dala when
they are not residenl in the computer.

Audio-cassette 1ype is the medium
lhat seems 10 be most popular (and
affordable) for home and hobby appli-
cations. Its storuge capacity is high.
and its Cost is low. A reasonably priced
($50-S100) cassetie recorder and severul
casscltes will start you on your way.
Problems will quickly arise. however.
when you start trying [0 use casselles
for larger-scale applications.

The major disadvaniage of casacites

ts thut all the data on them is recorded
seriully. Jusi as onc byte follows another
onto the tape. so do whole files. Just
Irying to locate a particular file can be a
tlime-consuming task. and updating il
can be a nighimare. Casselles ure also
slow—it can lake several minutes to
load in a file affer you've managed to
find it!

In u business environment. you can’l
afford 1o spend time searching through
casseltes and waiting for them to load
their €onlents inlo the compuler's

memory: you need something faster.

The answer is a disk system. There
are 1wo lypes of disk systems: floppy
and hard. Let’s look at 1the Noppy disk

Take agood
look at \_@_‘\CO.

]
! THE SUPER CASE
L] 70260

The world lamaus Super

Case. Complete wilh 48 of the mast popular

and professional problem-solving lools. From

acrewdrivers and nutdrivers to pllers, wrenchea,

crimping tools and more. A super variely and super value. All
uncandRionally warranted from Yaco, of course. The Super Case
and all the other fine Vaco tools can b® seen IN cur new 1982
calalog. i"a free, just wrile. Say you wanttOlake a good look st vACO.

Vaco Products Company, 1510 Skokle Blvd.
Narthbrook, L 60062 U.5.A.

VAt

CIACLE 35S ON FREE INFORMATION CARD
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first. since il is more widely used.

Floppy disks are a son of cross be-
tween phonograph records and magnetic
recording-tape. They come in two
diamelers: 534 inches and 8 inches and
are enclosed in a square cardboard or
plastic jackel to protect them (the disk
surfaces are very delicate). Data is
recorded as magnetic pulses on the sur-
face of the disk.

The beautiful thing about disks. as
compared to casseties. is that il is pos-
sible to find and load #nything that’s on
adisk in a matler of seconds. A direciory
is automatically maimntained on each
disk. indicating wherc everything is
stored. and the disk drive’s read/write
head can position itself anywhere on
the disk in milliseconds. The speed.
plus the conveniences offered by the
software—known as the DOS (Disk
Operating System)—1ihat conirols the
comings and goings of data 1o and from
the disk. make Noppy disks ideal for the
kind of situations encountéred in small
and medium-sized business—or even in
seérious personal Compuling.

It is possible 10 increase Ihe storage
capacity of a disk system. [nivially. it
will probahly be “"single-sided. single-
density.”” which mcans that a 3Vi.inch
disk will be able to hold approximately
90 kilobytes (1he figure will vary de-
pending on the design of the ¢ircuit that

countinued on puge 99

These filters protect sny enstive electronic
equipment from power line tranwent damage
and racip fréquency nterference Both
moders offer COmMon Mmode snd dif ferential
mode surge suppresaon for power lire
Spikas”. R intecference 1B suPPressed using
DOoth inductive and CAPaCitre COMPOnents.
Ideal for computers, test equipment or TV,

LFT 2 dupien outter, 120¥. 8 amps max $39.95

LF6 three separaitty fhored duphea outlets,
120 ¥, 10la) fused capachy 15 amps,
pawer Switch and ndecaior lamp . $59.95

Aca 5250 sheppeng and handiing pew oroer.

Send chech with ordey and provide street 3ddrmss
1o UPS shuprment Ohac ressients add Saws Tax.
Charge card buyws may (adl todl fres:

1-800-543-5612

G2 orake IEECHRER,

Information call:
R.L.DRAKE COMPANY

1.513-B66-2421
540 Richard Street, Miamishurg Ohio 35342

INSTITUNIONLL AND DEALEN IMGUIRIES INVITED
CIRCLE 50 ON FREE INFORMATION CARD


www.americanradiohistory.com

STATE OF SOLID STATE

One IC voltage conversion

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

wHILE EXPERIMENTING WITM SOLiD-
stale circuils. have you ever wished
that you c¢ould power analog circuils
from the supply you are using for digital
circuils? Well. it’s nol impossible. In
fact. it’s simpleé when you use the In-
tersil CMOS ICL7660 vollage converter
connected as shown in Fig, 1. Apply a
positive voliage between pins 8 and 3
and you'll get a negalive voltage of the
same value between pins 5 and 3. Both
voltages are measured with respect 0
pin 3. which is ground or the negative
terminal of the baitery or driving power
supply.

1
IN
AR IB -5v out
=0F IcL7660  f2
3 lopur > 40maA
JETY
i +*
=
FIG. §
BV IN
1
2 r3_“
t0uF ?' 3 ICL 1660
+ 4
1 1/4 CO4DY?
1K
2 8 |
AR L] L Eay
2 M0wF 3| ICL7880 - o0y
7 »
2l 200F

FIG. 2

Thus. in the 7660. we have a unique
device thal converls a posilive-input
voltage 10 a negative-output voltage
with a conversion efficiency of 98%
when R, = = . Power-conversion ef-
ficiency is 98% when Ry is 5000 ohms.
Oulput current is greater than 40 mA
into a 35-ohm load.

If you need a higher supply voliage
for a portion of your Circuitry. simply
cascade two or more T7660’s. Need
more current? Conpect two 7660's in
parallel as shown in Fig. 2. That circuit

PO I o Y

L AT ';t

LCO OHSPLAY DISPLAY A
LINES

o

Ic3 {31 IMEG

30 oo

u] !
-y

Vi

1126

I?B

FIG. 3

is usefut when the load on a single 7660 | 5 is four times the baltery voltage. or 6

Calises an excessive vollage drop.

Nomally, simple power supplies
cannol be paralleled with any degree of
efficiency because the outpul voltages
and internal impedances of the in-
dividual sources are never precisely
equal. Thus. when wo such supplics
are paralleled. the ene with the higher
oulput will carry most of the load. In
Fig. 2. each device sees the same input
voltage and. since conversion efficiency
is nearly ideul. the devices share the
load equally

Each device has a separate ~“pump’™
capacitor (10 »F in this application).
The CDLOTT exclusive NOR gale come
pares the device outputs al pin 2 and
clocks one (0 miuntain syne with the
oscillator in the other. The scheme can
be extended Lo deliver around 160 mA
by paralleling four devices and using an
extra logic gate.

In an interesting circuit innovation
described by Intersil. a 1.5-velt cell and
a pair of 7660°s were used as cascaded
voltage doublers to deliver 6-volts DC
to a 7126 3-digit micropower analog/
digital converter driving a liquid-crystal
display. The circuit is shown in Fig. 3.

With 1.5 volts applied 10 the inpul of
ICI. the first voltage converier. a negii-
tive 1.5 vohs is developed wm pin 5,
Conventer 1C2 sces a otal of 3 volts at
its input {1.5 volls from the battery and
1.3 volts from ICI) and produces -3
volts with respect to the output of ICI.
The total voltage across 1C2 pins 8 and

volls. That is high €nough 1o supply the
7176 A/D converigr and the 8068 volt-
age reference. The exiernal voltage ref-
erence is necded because the A/D con-
verter's internal reference works best
with a power supply of over 6.5 volts.
The 1.2-volt exicrnal reference insures
that the A/D converter will work cor-
rectly even when the batllery voliage is
low.

Total battery drain is lypically only
750 uA. Battery voitages up 1o 3.5 may
be used. Diode DI should be wused
whenever baticry voltage can be ex-
pected to exceed 3 volls.

The ICL7660 is an inexpensive solu-
tion 10 many volluge-conversion prob-
lems. 1t"s only $1.93 in lois of 100. Your
Intersil distributor or favorite mail-
order supply house should have it in
stock.

VMOS power devices

Field-effect transistors (FET s) have
been around as practical devices since
about 1952. But for the next twenty
years or so. they were strictly ow-
power devices capable of hundling only
loads of less than | watt. Thus. they
were not able 10 compete with bipolar
transisiors apd SCR's in power-han-
dling applications. The reason for that
is thal in a typical FET. the current
travels horizontally . just below the sur-
face of the chip. ank the muximum cur-
rent density is much lower than that of

continued on page 97
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® RADIO-ELECTRONICS

S

AND |

RESERVE
YOUR SPACE

6 « rate §$550 per each nsertion
Reaches 220.500 reacers.

Fast reader serviCe eycie

Short 1ead hime for the placement ol
ads

s We typeset and layout the ad at no
additionat charge

Call 212-7T77-6400 to re58rve Space
Ask for Arline Fishman. Limited num-
ber ot pages availlable Mail materials
to: minm-ADS. RADIO-ELECTRONICS.
200 Park Ave. South. New York NY
10003

AMATEUR MICROWAYE RECEIVER 5YS-
TEM (pictured) provides wide-band, high
gain reception of amateur televiSiOn trans-
missions from 2.1 GHz to 2.6 GHz. View
on your television. Order MA1; $169.95,
MICROWAVE TELEVISION EDUCATION |
MANUAL includes detalled microwave
downconverter, power-supply, and anten-
0z plans: $16.25. SUBSCRIPTION TELE-
VISION EDUCATION MANUAL: $14.95.
Add 5% shipping and handling. Informa-
tive catalog: $2.00. ABEX, P.O. Box 26601~
RE, San Francisco, CA 94126-6601.
CIRCLE 5 ON FREE INFORMATION CARD

ONE MAM CRT FACTORY, easy operalion
Process new or rebuitd ofd CRT a for tv's.
bus. machines. monitors, SCOPes. efC,
Color, bAw, 20mm, foreign or domestic.
Ax 6 . space required. Prohits??? Average
CRT rebuilding cost — $5. Sell for $100 =
$95 profit: X 5 CRT's = $475 daily; x 5
days = $2375 weekly profit. Higher profits
outside US A Investigate this opportunity
today. Wa service the entire wortd, Write
or call
CRT Factory, 190% Louise 5t.,

Crystat Lake, il. 60014, (815} 458-0666.

CIRCLE 7 ON FREE INFORMATION CARO

AT LAST! COMPLETELY REPAIRABLE
TEST PROBES. MICROPROBES from
Huntron Instruments featur® a needle-
sharp stainless steel point on a tele-
scoping, length adjustable electrode in-
sulated to withstand 1KV right down to
the ground tip. Super-Slim vaiox probe
bodies and 5 foot Superflex leads. AN
parts are replaceablel $9.95 + %3 50 han-
dhng. Add CALIF. or WASH. tax Visa/
Mastercharge accepted. Huntron insiru
ments, 15123 Hwy. 99 North-Lynnwood,
WA 98037 (800) 426-9265.
CIRCLE 3 ON FREE INFORMATION CARD

AUDIO DELAY LINE, Make your listening
room sound [lke a concert hall. The ARS-
917 adds (he effect of spacial dimension
to your sounds; that big real lite fesling.
Featured in R.E. (Sept./Oct 81) ARS-917
KIt onty $149.95. VISA, M/C welcome.—
Advanced Analog Systems Inc, 790
Lucerne Dr., Sunnyvale, CA 94086, (408)
730-9786,

CIRCLE 11 ON FREE INFORMATION CARD
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This DYNAMIC NOISE REDUCTION SYS- |
TEM i5 a signlficantly improved version of |
the NR-2 (featured 10 R.E. Aug./Sept. 79)
employing the most advanced IC's lo re-
duce Iha noiss In your siereo system by up |
to 140B. Works with all program sources
{including Dolby® tapes) to make your
sounds virtually noise free AA4S5-450,
$189.00, VISA. M/C welcome Advanced |
Analog Systems: inc.,, 790 Lucerne Dr.,
Sunnyvale, CA 94086, (408) 730-9785.
Dolby ® is T.m. of Dolby Licensing. S.F. CA
CIRCLE 10 DN FREE INFORMATION CARD

2300 MHz DOWNCONVERTER kit

for Amateur microwave reception. $35.00
postpald. Highest quality components.
Send SASE for information filled cataiog
of other converter ks, preamps, acces-
sories and parts. VISA and MASTERCARD
accepted.

SMP - Superior Microwave Products, Inc.
PO Box 1241 Vienna, VA 22180
1-800-368-3026 1-703-255-2918

CIRCLE 2 ON FREE INFORMATION CARD

Heartdisease
andstroke
will cause half
of alldeaths
thisyear.

American Heart
Association

WERE FGHTING FOR YOUR LIFE
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II=ADS

CALL NOW
AND

RESERVE
YOUR SPACE

6x rate $550 per ®ach insertion.
Reaches 220,500 readers.

Fast reader service cycle

Short lead time for the placement of
ads.

We typeset and layout the ad at no
additional charge.

Cail 212-777-6400 10 reserve space.
Ask lor Arline Fishman. Limited num-
ber of pages available. Mail materials
to: minkADS. RADIQ-ELECTRONICS,
200 Park Ave. South. New YOrk. NY
10003,

WAKE UP 1o a sunrise every morning. The
new Blarm®™® sunrise 18 a révolutionary
alarm that wakes you Siowty and gently
wilh a special sequence of lights and
sound. Several models are available
starting at Only $89.95. Write for more in-
formation: Lour Seles Group, Dept. 12,
P.O. Box 94728, Schaumburg, IL. 60194,

CIRCLE & ON FREE INFORMATION CARO

YES. 300 watts RMS. . build this "BRUTE"
amp easily with our special HEATSINK
and PCB kit ,,, compiete with Insiructions

only $24.95 US/PPD. For tast delivery,
send a cashwer's check Or money Order only
NO COD PLEASE, t0: DACOR LIMITED,
P.0. Box 683, Station Q, Toronto. CANADA
M4T 2N5.

CIRCLE 12 ON FREE INFORMATION CARD

UNGAR HEAT GUN weighs 13 ounces, in-
¢luding 6° tull length 3 wire cord. Positive
control where précise hot air direction is
required. Ideai For... ®» Solder Preforms
* Shrink Tubing = Reflow soidering
o Epoxy curing » Expanding lrozen fas-
tenars. UL Listed. 250 W, 120v AC. Sug-
gesled Resale: $70.00 Esch. Avasilable
through your LUngar Distribulor or con-
tacl... UNGAR, Division of Eldon Indus-
tries, Inc., P.O. Box 6005, Compton, CA
90220, {213) 774-5950, {800) 421-1538.
CIRCLE 4 ON FREE INFORMATION CARD

NOVEL QUALITY KITS RDU-1: Alternately
flashes 2 {or more) LEDS $3.95. RDU-1A:
Alternately flashes 2 (or morg) [amps
specify 6 or 12 VOC $3.95. RDU-2: 10-LED
chaser $6.95. RDU-2A: 10-lamp chaser
specity 6 or 12 VDC $9.95. RDU-3: 16-LED

back & forth chaser $11.95. RDU-3A: 14-
lamp back & forth chaser Specify 6 or 12
VDC $14.95. RD Unlimited, GPQ Box 1879,
New York City, N.Y. 10116. Min. order
$15.00 add $3.00 for Shipping NYC/NYS
resfdents add appropriate tax.

CIRCLE 82 ON FREE INFORMATION CARO

VERSATILE LABDRATORY POWER SUP-
PLY delivers a fully regulated output from
0 1o 30 VDC at 0 to 2A. Ripple and noise Is
less than 250 uV RMS. Model 3002A fea-
tures continuously adjustable current
limiting and precision constant voltage/
constant current operation with ~auto-
matic ¢rossover.” Unit can also be used
as a current regulated power source. Onty
$119.95. Electro Industries, 4201 W. Irving

Park Rd.. Chicago. IL 60641, (312) 736-0959.
CIRCLE B ON FAEE INFORMATION CAROD
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| Digital logic probe DLP-50 15 one of the
most sophisticated lagic probe. it's fea-
tures are: 50 MHZ frequency range. high
Input impedance ol 10 MSL. wide range
of power supply 4.5 to 30 VDC. Hi. Lo,
Open/Bad, and pulse LED indicators
Audible warning. and much more at un-
| balievable price of $54.95, plus 2.95 ship-
|ping and handling, Calif. add tax. Send
lor your free catalogue on our other prod-
ucts. Masco Electronics, P.O. Box 45922,
|Los Angeles, Calif. 30045, (Check. M/D.
VISA. and M/C are accepted.)
CIRCLE 9 ON FREE INFORMATION CARD

Digital sound from your anatog recordings?
The ASRU improves Ihe dynamic range of
records and tapes by 1808, See R-E cover
siory 3-4/81 or send for tree catalog. Kit:
£110 postpaid. M/C, VISA. Orders only
800-227-1817, Oper. 191. Symmatric
Sound Sysiems, Inc., 912B Knobcone PI.,
Loveland, CO B0537.

CIRCLE 93 ON FREE INFORMATION CARC

e

AMATEUR MICROWAVE RECEIVER SYS-
TEM 36" Parabolic antenna. receives 2.1-
2.5 GHz with over 55 db system gain.
$199.95. REFPAIR, we repair all makes of
communications equlpment., including
amateur microwave. Large line ol elec-
tronic kils and parts. Send $2 .00 for cata-
log. refundable on first purchase VISA &
MASTERCARD ACCEPTED, SRS PO BOX
50, East Detroil, MI 48021 (313) 791-5551.

CIRCLE 13 ON FREE INFORMATION CARC
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Troubleshooting IC circuits

JACK DARR, SERVICE EDITOR

INTEGRATED CIRCUITS ARE STRANGE
and mysterious things 10 many of us.
However. as times ¢hange. 50 must we;
and because IC's appear 10 be with us
1o stay. we're going 10 have to learn to
troubleshoot the circuits they appear
in. The question is: How do you trouble-
shoot something that logks like a black
bug with 24 legs?

The answer is t0 determine whal the
function of the IC is supposed 0 be.
and then to see whether it is doing whal
it’s supposed 10, Check the inputs and
the outputs. If it's a demodulator. is il
demodulating? If it’s an amplifier. is i
amplifying? And so on...

Taking a comparatively simple de-
vice., an audio-preamp driver IC. we
should see low-level audip signals at
the input. and the same signals. at a
much higher level. at the output. The
output drives the base of the audio-out-
put transistor. {Some IC's have the out-
put transistor built in. in which case
they drive the speaker directly.) To test
the IC. feed a low-level—about one-
volt peak-to-peak—audio signal to the
input. Then. check for the normal
signal-level at the output. That can be
as simple as listening for it. If you don't
hear anything. scope the output of the
IC. If there’s a signal there. the output
transistor i15n’'t working: check it. Input
and output pins of an [C. a5 well as
normal signal-levels. can usually be
found on the schematic of the device
giving you trouble.

If there’s no output from the IC.
check the DC voltages around it starting
with the DC-supply pin. It is connected
o the DC power-supply. usually through
a dropping resistor. if the voltage is off.
check the resistor, and any bypass
capacitors Lthat may be connected Lo the
power-supply pin. If the resistor shows
signs of overhealing. you may have
found the problem. The chances are
that the IC is internally shorted. or a
bypass capacitor is bad. If the supply
voltage is present but incorect. check
all the other pins of the 1C. Some may
have no connection. or go directly to
another IC, but others may have small
resistors to ground. or capacitors, on
them: check them out. and make sure
that the DC voltages are correct. They
are produced by the IC and. if onec or
more is not there. the IC is probably
bad. Be sure to chech all the external

|
I
|

components before condemning the IC.
though! Some sets use the audic-
preamp driver IC as a volume control—
its output level is determined by a
varable controlvoltage. Make sure
that the control voltage is normal. and
varies as it should when the volume
control is turned.

FIG. 1

results and the trouble is still present.
look for pins with oniy a bypass capaci-
tor. or something.else. on them. If you
see a signal on any pin with a bypass
capacilor, the capacitor is very likely
open. Also. the 3.58-MHz reference-
oscillator signal is often brought out 1o
an external tint-control: ¢heck all the
components in that circuit. 100. Open
or leaky capacitors can cause feedback
and some very sirange symploms!

Troubieshooting circuits containing
1Cs is really very simple: Any circuit
has an input and an outpul. If signal is
OK on the input. but not on the ocutput.
and all the external parts are good. then
there’s nothing left between those two
points but the IC,

e

PULSE
]

FI1G. 2

We can still use the same basic tests
with a much more complex but basicaily
similar type of IC. such as a coior de-
modulator, Feed a known input-signal
to the IC and check its three outputs (in
this case) 10 see whether or not there’s
a signal present at each. The input signal
can be the video output of a color-bar
generator. and will show a “comb™
pattern {see Fig. 1}. Use your scope to
set the input level indicated on the
schematic. The three outputs should
bear the familiar *"lazy-§'", or *rocker™”
shape shown in Fig. 2. Each output
feeds the input of one of the three color-
amplifier (ransistors. Your schematic
should indicate the correct peak-to-
peak voltage for each IC output.
Normully. the red and blue outputs will
be stronger than the green one.

If you see an input but no output.
read all of the DC voliuges developed
on the IC pins. If one pin is supposed to
have +3.6-volts DC, for example. with
a small resistor to ground. and the re-
gistor is OK but the voltage is missing.
the IC may be bad. Check DC voltages
at other pins; you may find more of
them off. and if that's the case. it's a
good sign that the 1C is bad.

If the DC-voliage tests don’t produce

[ ]

[4

!f 1he problem is intermittent. don’t
ignore the IC's when you're hunting for
it! IC’s can develop thermal intermittents
just like other components. In one
situation that came up some Lime ago
{and has gropped up several tmes since)
the 3.58-MHz reference signal of a well
known mike of receiver dropped out
intermitténtly. The oscillator was made
up of a dlihple op-amp and a crystal.
The IC would get hot. and the signal
would disappear. (By the way. the best
cure we found for that was to use an IC
of a différent make from the onginal'
Sylvanid. GE. and RCA all had exact
substitutes for it.)

Audio distoriion showed up in a
small blatk-and-white set that had an
audio 1C with a built-in cutput transis-
tor. Cooling the IC cleared up the dis
tortion. so the [C was replaced. Unfor-
tunately. the sam¢ symptoms showed
up with the new one! The finul “hHix™
was 10 cement & small heat sink. made
of a shallow U-shaped piece of thin
aluminum. to the IC case. That kept it
cool encugh so that it didn’t act up.

Replacements for some “unknown™™
IC’s are hard to find. especially in the
case of some of the imports. Sometimes
we have been able to find a substitute

www americanradiohistorv com
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Economy. Accuracy. Portability. Versatility.

Whatever’s important to you,
count onus.

When it comes to frequency counters,
we've cut the industry giants down to size. Whatever
and wherever you're counting, we offer you far more
performance for far less money
Start with our portable handheld MAX-50 count-
er. At just $77°, it delivers precision six-digil frequency
readings to S0 MHz It features easy, instant operation,
ideal for audio, VHF and UHF applications and is
availabte with a complete ling of accessories and
input cables

For a larger (0.43") display, greater accuracy or
TTL compatibility, our portable eight-digit MAX-100 is
the natural choice. With a range of SHz 1o 100MHz, it's
perfect for audio, video, microprocessor and RF
applications. in lab, production line ar freld. Especially
when you consider its £4ppm accuracy, versalility and
complete line of accessories at a low $149 price.

For more demanding challenges in process
control, audio applications and low frequency count-
ing, our remarkable Model S0 Universal Counter-
Timer, priced at only $360", offers a range of DC
through 10MHz. Measuring frequency (selectable gate

GLOBAL
snmecowng s SPECIALTIES

CORPORAITION

70 Fuiton Terr Mew Haven CT 0650 (203) 624- 3003, Twit 710-465-1227
QTHER OFFICES San Francisco (415} € TWX 910 372 7992

Carada Len Finkier Lio . Downswiew Datsr o

times .01, .1, 1.0, 10 sec), frequency ratio, period,
multiple penod average, time intérval, time interval
average and event count—on a bnght, 0.43" eight-digit
LED display. All, with full input signal conditioning on
two input channels, and variable display sampling rate.

For the ultimate in mgh-precision. our Mode! 6001
is your best value, It covers a range of SHz to 650MHz
with a unigue NBS-traceable 10MHz TCXO with
0.5ppm accuracy. And boasts selectable gate times,
switchable low-pass filter, external timebase input,
buffered timebase output and a bright 0.43" eight-digit
LED display. Priced at just $489", its performance is
unequalled by counters at twice the prnce!

When you cansider that all our Counters are
quaranteed (o meet or surpass published specifica-
tions. isn't it time you had a Global Specialties’ counter
on your bench?

Call toll-free for details

1-800-243-6077

During business hours

*Supgested U S, resaie Prices. spECIicalions Subject to Change without nohce © Copyright 1981 Glodal Speciaities Corpotano

See us at EDS booth nos. K26, 28; L25, 27

D il P SR G T v S

www americanradiohictorvy com
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The “AA" cell with ADAPTER'S will power most products that require “C" or "D" batteries.

Rechargeable over and over again, indefinitely. One size fits all. SAVE MONEY 2 WAYS. End repeated

purchases of costly throwaways. Eliminates need to buy rechargeable “C” & D" cells. Complete

System $19.95¢ NEED MORE? "AA" batteries $2.10 each Adapter sleeves $1.50 “C" & "D sete

9 ¥ rechargeable $8.49 each *Additional chargers $6.95 (will charge 2 or 4 “AA™ or one 9 volf)
MC/VISA Accepted. Give card number and expiration date.

Postage and Handling $2.50 N.Y. State add 7%%. Send check/Money Qrder

BURTON PRODUCTS Corp. Dept. Ra-5 P.D. DRAWER E. CORAM, N.Y. 11727

NEVER BUY BATTERIES AGAIN!

wiri ous rarented “SLEEVE ADAPTER”
RECHARGEABLE BATTERY SYSTEM

COMPLETE WITH 4 SANYO "AA" SIZE
RECHARGEABLE BATTERIES, 4 SETSOF "C" &
"D”” ADAPTERS AND THE CHARGER.
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Oewgn uf Digitai S"Ioms - gix volumes

Designing
Digital Systems

Two programmed learning Courses:
hardware and software; theory
and application,
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part by determining the function of the
IC and then looking through the list of
IC drawings in the front pages of
replacement part guides. They show
functions. pinouts (a description of
what each pin of ihe IC does) and so
on. There’s no guarantee that that
method will work in all cases. but its a
good place o start. [f there are any
numbers on the IC, check them against
those in the guides. and also take into
account the letters at the start of the
number—they can be important. R-E

' SERVICE

QUESTIONS

HELPFUL HINTS

Douglius Hoff of Vacaville. CA sends
these hints for the GE AC-B chassis:
The set was dead. with no voltage on
horizontal driver Q55!. I ran a jumper
wire from the junction of C551/RSS51 to
the cathodde of Q980. the start-up SCR.
After that. vertical deflection was
poor. with jagged edges on the raster,
Resistor R6S0 was burning up. | added
more jumpers through cyélets W4lA
and B and soldered them together. then
did the same for eyelets W42A and B.
(You'll find the eyelets clearly marked
on the bottom of the board.} With the
| jumpers. normal operation was re-
stored.
Thanks very much Douglas! That's
the kind of field feedback a fo1 of us

need.

NO HIGH-VOLTAGE

This RCA CTC-81 has no raster and
noise in the sound. I've got DC voftage on
T402 (the driver transformer for the trace
switch) and there (s a gate puise on the
retrace switch, but no waveforms on the
transformer! Sometimes Lthe setl will kick
on and play; when that happens, every-
thing tests out normall I need advice!—
G.K., Massitlion, OH

| From the reaction when tbe fuult is

present. it sounds as if the retruce
switch isn’t doing anything—it could be
open. and also apparently intermittemt!
Try checking it. or changing it. If it
were shorting. it would blow the fuse:
but if it's open. you'd get exactly what
you see.

(Feedback: You were righi—the re-
trace switch was open, Thanks.)

NO HORIZONTAL SWEEP

A Sony TV-740 came in with just a vertl.
cal line in the center ol the screen. The
sofution seemed sasy-—{find the bieak Iin
the yoke circuit, it turns out that C810,
3.5 uF, was open. Since | didnt have an
exact replacement, | used & 3.0 uF, 500
volt-DC capacitor and & 0.47 uF, 100-
aittinired on page 98
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15MHz DUAL TRACE
PORTABLE OSCILLOSCOPE

PORTABLE

Soar Corp's new Model MS-3015

small scope (4% x 8% x 11%) comes

complete with FOUR operating power

choices bult-in!

1. Intemal NICad batteries and auto
re-charge syslem.

2. AC 90 10 130V,

3. AC 180V to 260V all at 48 to
440 Hz and

4. external DC 11V to 30V {tuns on
your car/boat battery).

MODEL 2013

VERSATILE

Dual Trace DC to 15MHz with sen-
sitivity of 2mV to 1OV/Div on 12
ranges. your choice of 5 operating
modes, plus X-Y, add, subtract. 19
sweep ranges from Q.5 pu sec thru
0.5 sec. with X5 mag. choice of four
trigger modes plus Autoe Free run
and preset TV/H. 3.7” rect. CRT
with internal graticle. Comes com-
plete with twe 10:1 probes. detach-
able 3 conductor AC cord. FULL
ONE YEAR LTD. WARRANTY.

AFFORDABLE

Quantities of:
1-9
10 & up

$749.00 each
675.00 each

Available at selected distributors or
write/phone;

NORTH SOAR
AMERICAN [“dficorporation|
1126 Cornell Avenue, Cherry Hill, NJ 08002
Tel. {603} 4886-1060
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STATE OF SOLID STATE

continued from page 91

| drain and provides

a bipolar device that uses vertical cur-
rent flow.

Around § years ago. a new FET tech-
nology was developed to increase the
current density of the devites. That in
turn. led to the development of high-
power FET's that feature both high-
voliage and highcurrént capability.
The technelogical improvement on the
basic MOSFET. Vertical MOS or
VMOS {also called V-groove MOS)
owes i1s greaily improved charactenistics

| and high-power capability to a "'V"

groove channel thal promoles vertical
curren! flow.

. SOURCE GATE
e {

FiG. 4

Figure 4 shows a cross section of a
VMOS channel. The device is fabricated
on an n+ substrate that becomes the
4 low-resistance
current path. An n— cpitaxial layer is
added to increase the drain-to-source
breakdown veoltage and to reduce feed-
back capacitance.

Lightly doped p— bodies are diffused
into the epitaxial layer to form channel
regions. Smaller n+ regions are dif-
fused into the p— island 1o form source
regions. The n— epitaxial layer and
substrate now become drain regions.,

The V-shaped groove is ciched
through the source and channel regions
inie the epitaxial {aver. A silicon oxide
layer is then grown on the surface and in
the groove and then aluminum metalliza-
tion is added to form source and gate
conneciions. Finally. the entire chip is
passivated {coated with an inert protec-
tive matenal) © keep contaminants
from entering the gale material.

The wertical design of the vMOS
technology gives it the following ad-
vantuges over the convenlional MOS
structure:

1. The length of the current channel
is determined by the depth of the
diffusion—a much more easily
controfled  factor  than  mask
spacings used to define channel
tengths In conventianal MOS.
That makes it possible 1o obtain &
better wldth/tength ratio and al-

www americanradiohistorv com

] Add local sales tAn whare apfncable §

GETTO THE
CORE OF
YOUR APPLE®

Sams wants to introduce

you to the syntax and
programming techniques of
Applesoft with APPLESOFT
LANGUAGE, a complete,
easy-to-understand handbook
written in a self-teaching
format. Several ready-to-use
programs are included which
demonstrate most of the
concepts covered.

APPLE® INTERFACING from the
Eor:ular Blacksburg group

elps you understand the
important task of successfully
interfacing your Apple to a
variety of peripheral devices.
Experiments are included to
illustrate Apple interfacing
fundamentals.

Order both from Sams today
and save more than 15%!1

— ——

|
SAMS '
BOOKS :
APPLESOFT LANGUAGE, |

APPLEY INTERFACING,
Set of beth books.

No. 2111,
No. Z1BE2,

$10.95 .
$10.95 ——
No. 21962 $17.4%

Amount of Order §

Add Hendiing Costs $2.00
Tolal Amcunt of Order §

Chirck Monay Ovder Visa
0 MasteeCard (Interbank N}
Account No Enpiration Date

Full payment by chetk. mondy arder, 8¢ Lharga card
mutt ACOMPEnY your Grder

I Hame (prin)) .

I A;drﬂl
l(.rly State Tlp

]Call BOO-42%- 3696 roli-free. or 317 198-5%64 tor th!l
name of your local 5ams Book outlgt or 1o order by

}phonc {give Sami Gperstor 1The code number v the

Ibo: below). Ofier good Iin USA ealy and pruul
B/31782, Prics subject 1o chang® without notige.

| AD 134 |
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Electronic Troubleshooting

WINNER

Hickoks MX333 with
VARI-PITCH® and LOGI-TRAK®

Instantaneous VARI-PITCH speeds:

® Voltage tracing

* Troubleshooting in hard-to-
reach locations

* Tuning type adjustments
* Resistance checks

» Digital logic troubleshooting

And . . . Detects signal charac-
teristics and abnormalities not pos-
sible with digital or analog meters.

LOGI-TRAK replaces the best
100MHz logic probes and offers:

* Eyes on the probe tip, HI/LO
indicatlon

* Instant identification of margi-
nal states and fault conditions

u 100MHZ response

* &n se¢ pulse detection

LISTEN to what the MX333 can
do for you. Ask about our NO
RISK 30 day Free Trial.

HICKOK

tha v-luI Iﬂnuvitor

THE HICKDK ELECTRICAL INSTRUMENT CO.
10514 Dupont Avanus + Cleveisnd. Ome 44108
[216] 541-B0E0
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lows higher current densities 1o
be obtained.

2. Each groove creates two parallel
channels 50 the current density is
inherently doubled.

3. The substrate forms the drain
contact so lhat there Is no need
to Provide space tor 2 metal drain
contact on tep of the chip. Thal
reduces chip ared and thus keeps
saturation resistance low.

4. The high-current density results
in low gate-to-drain (teedback)
capacitance because the porteon
of the gate nearest the drain
{calied the overlap) is in the bot-
tom of lhe ¥V groove. In a conven-
tional MOSFET. extra drain-gate
overlap must be provided lo
allow for possible mask misalign-
ment. Tht increases the gate-to-
draln and gate-to-source capaci-
tances.

5. The epitaxial layer of the VFET is
hghlly doped s0 it absorbs the
depletion area from the reverse-
biased draln-to-body PN diode.
That greatly increases the break-
down voltage while hawing littie
of no effect on other device
Parameters.

Various designs of VMOS iransistors
have been deveioped by different
manufaciurers o increase such param-
eters as speed. power-handling capacity.
and voltage and current ratings. Names
given those technologies  include
DMOS. VDMOS. TMOS. zZMOS.
HEXFET and SuperFel. we’ll get to
them in a future ¢olummn. R-E

SERVICE QUESTIONS

continned from page 96

vou-DC one In paraliel. That caused
maore problems! Now the sweep stops
about Vs inches from the right. with bad
toidover. Everything around the yoke
checks out OK. Any ideas?—G.H.,
Alplaus. NY

You had the right idea. but the wrong
part! Since that capacitor is in the hori-
zonlal gircuit. the original must have
been a special type. with a special
dielectric made to withstand the high-
frequency pulses {like the familiar 4-
legged capacilors).

You’ill probably have 10 get an exact
duplicate. Sony’s address is Sony
Corp. of Amenca. 8281 N.W. 107th
Terrace. Kansas City. MO 64195, Look
up the New York Siate distributor and
try him. too.

HIGH-VOLTAGE PROBLEM

I wrote you recently about a HV
problem in an RCA CTC-68. One of the
things you suggesied was the HV-regu-
lator transformer. Thal was it' The
solder joints were bad. Thanks.

Thanks to Jim L. Webb, Fox, OK. for
the feedback. R-E
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A $2.00 VALUE

You can now receive ten pime T-13% or
T-1red LEDs absdutely free. It i our way of
introducing you to the quality parts we of-
fer.

E 14803 NE 40th Dept REOSZ
Redmond, Wih 98052

Yes, Please send me 10 Free LEDs. plus
your brochures on additional products
available. lpreter [1T-1 O T-13

WAME

ADDRESS .

ciry 5T 2P.

Pleese Include $1.00t0 help cover postage mnd
handling,
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~ Put Professional Knowiedge and a

COLLEGE DEGREE

in your Electronics Career through

HOME
STUDY

iy
=l

Earn Your

DEGREE

Ne commuting 1o class. Swudy at your
own pace, while continuing your presemt
job. Learn from casy-to-understand Jes-
sons, with help from your home-study
instructors whenever you need it.

in the Grantham electronics program,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ae-
credited by the Accrediling Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-82.

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

contimied from page %0

controls the disk drive} and an eight-
inch ane about 250 kilobytes.

Changing the disk-controller board
can allow you 1o have twice the capacity
on the same disk and drive you have
heen using by going to a double densiry
format. In that format. the amount of
data that can be stored on one side of a
singie disk is doubled.

The latest in floppy-disk technology
is quad density. or double-sided,
double-density. There. two read/write
heads are used. one lor each side of the
disk, and a single eighi-inch disk can
hold up to & megabyic of data.

Mosi disk systems can be expanded
by adding extra drives. They usually
come set for single-sided. single density
operation. but many can be reconfigured
to take advantage of the more advanced
recording techniques.

Beyond floppy disks are hard disks.
They are usually aluminum platters
coated with a metallic oxide and they
rotate at very high speeds. Because of
the high speeds involved. the read/write
head. unlihe that of floppy-disk sys-
tems. does not touch the disk. but floats
very close to its surface on 2 cushion of
air. Hard-disk capacities start at §
megabytes and go on from there. Hard

disks are usually found in elaborate
business Systems.

A recent—and more affordable—
hard-disk system appeared several
years 220 and is rapidly finding popu-
larity in the microcomputer market.
The Winchester-technology  disk
{""Winchester”™ was its code name
when it was under development) typi-
cally uses B- or 5%4-inch plaiters to give
capacities starting with several mega-
bytes and going vup. Winchester drives
are now available that can fit in the
same space previously occupied by a
standard 5%-inch floppy-disk drive. but
provide many times more storage ca-
pacity. {A representative Winchester-
technology system with floppy-disk
backup is shown 10 the left of the com-
puter in Fig. 1.) Prices start out around
$3000.00. but. when all the factors are
considered. that is not a big price 1o pay
if you are going 10 make exiensive use
of the system.

The memory market—both resident
and external—offers a staggening vanety
of choices. Those choices involve not
only the medium. bui also the quality of
the product. It's & good idea 1o consult
other computer users and 1o search
through the ads. catalogs. and com-
puter siores before making a decision.
A computer cannot perform efliciently
if it doesn’t have sufficient memory.
what it doesn’t need, though, is pre-
mature senility. R-E

|
|

Hameg introduces high perlonmance at low cost in the HM 203, a (ull feanaed, highly relable, dual race
For only 1580, the 14 101 has specilicatiom normally associated wih bhor pisced
wopes  Bandwwith - DG 20 MHr & Risecme 17.5 15 % Overshool 1% max. 8 Y amg range 5 mv/om ta

0 w/om B Max mput vollage 500V & Timehase S ps/om ta 23 /oM @ Sweep mag x5 & Thgger § He (o

| 20 MH: oscilloscope

30 MHz ® X:¥ pior @ Buillt-in probe calbrator and more. [eg sturdy construclon and light weight (13,2 1Bs.)

HIRDMNMELDS s

DUAL TRACE OSCILLOSCOPE Hm 201

make the HM 203 equally 82 home in the Deld and an Ihe 1est bench.

CIRCLE 38 ON FREE INFORMATION CARD

wwWw americanradiohistorv com

'Get A GNOME

the original micro-synthesizer

Evary day more people discover that PAIA's
GNOME i the most vervatile. coet effective
spacial elleces device on the market Loaday.
John Simonton's time-proven design
provides two envelope generators. VCA. ¥CO
ankl VCF in @ low cost, sasy to use package.
Use alone with it's built b nbbon eontroller or
modify 1o use with puitar, ebctironde pano,
nic keyboards. ete.
perfect iDtroduction o slectronic music
and bqu ol all, the Gnome i only #9.96 in
" mbh kit form. 1a it eny wonder

CHARGE TO VlSAmMC TOLL-FREE
1-800-654-8657 9aM 10 57w CST MON £RI

DIRECT WyOURIES TD

PAA Electronics, Inc.

Byl SR, HZ0 W Wity Bs Selobwna Coy BT 13110 14051 3439628

| Send GNOME MICHD- SYNTHESIZER

Kit -+« <1569 95 plua 53100 postage)
| Send FREE CATALOG I
| name |
l address I
[

THE
NEW
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HM 203

High performance
ar
low cost.

$580

(PROBES INCLUDED)

A quality scope,
made in the USA,,
by a company with
over 23 years
experience. ‘

HAMEILS

88-90 Harbor Rd. ‘
Port Washington, N.¥. 11050

Tek (518) 8833837

2 zesL AVYW
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Digital
Multimeter

The Drake DMZ350 Dwgrtal Multimarter 5 8
convenint. smail handheid liquid crystal
display meter weal for the serviceman or
hobbyist This 3% digrt meter I auto-ranging.
Futo-tetong, his polermty indication. and an
over-FAnge warning sgnil Battery Iife 5
Qreater than 300 hours with & “low battery”
indicator A continuity test sounds a Signal
whe ghrult resintance i3 Wss than 20 ohms,
De accuracy 13 2 333K 0 A%

Batterws. probes, 20 amo currend shunt. SPare
fuse and soft carrying tase ab nciyded Al $95.95
Aod 52,50 shipping and handling paF of der

Send check with oroer and Provdde Strset address
for UPS shipsment (rug resadenty aod Sales Tax
Charge Card buyers may cafl toll ree

1-800-543-5612

E DRAKE - In OFg, or tor

Inlprmalion call
R.L. DRAKE COMPANY

1-513-886-2421
540 Fachara Street. Mamisburg, Otig 45342
MATITUTIONAL anD OFaLEN mbUIRIES WvITED.
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In general, Spring r@verbs don't have the
best reputation wn the worid Thelr bassy
twang' 13 only & rough sporoximanon of
natural room acoustics That's a pity becauyse
fl means |hal many peopie will dismiss this
exceptional producl as “just another Spring
reverb”. And t's nol. In this extraordinary
design Craig Anderton uses double 3prings.
but Much more iMportantly hotrod &  the
transducers so that the muddy sound typical
of most sPrings is replaced with the bright
clarity associated with expensive studio
Clate systems

Kit consists of circut board. instructions
all electroniC parts and two reverb sprin.
unlls  User must Brovide power{+910 15 v
and mounling Ireverb units are typically

mounted away trom the consolel

CHARGE ‘TO VISA ORMC TOLL- FREE

1-B00-654-8657 9Am 10 8P CST MON-FR)
DIRECT INQUIRIES TO

BAA Electronics, Inc.

Bepl 3ao I W wonerr 8 Dhlanoms DOy 00 73018 (4051 34 - 626
I'u | Send \he 6740 REVEAB KIT $59.95 plus —I
l shipping {33) enciosed ar Charged. l

[ 1 Send Fres Calalog
I name = I

address s

state_______zp____

L _stale_—_h_____ |
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NEW PRODUCTS

For more details use the free information card
inside the back cover.

DESKTOP COMPUTER, the Advantage, is
the firsl completely integrated desktop
stand-along system to offer minicomputer-
grade graphics capabilities. It inciudes a
12-inch displey. two 5%-inch high-capacity
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floppy-disk drives, an 87-key Selectric-
style keyboard. and a choice of optional
broad-ranging operations and applica-
tions software.

The Advantage ts built around a 4-MH2
Z80A and Includes 64 kilobytes of random-
access memory (RAM). It features a 12-
inCh bit-mapped CRT display to produce
bar charts. pie diagrems, piotted graphics.
and J-dimensional visuals. driven by an
additional 20 kilobytes of FAM tha! sup-
port the bit-mapping feature. With the Ad-
vanltage, small-business compuler owners
wiil be able to integrate graphics into
their everyday business without paying a
premium. The Advanfage s priced at
$£3999,00.—~North Star Computers, Inc.,
14440 Catalina Street, San Leandro, CA
94577,

PHONO CARTRIDGE, mode; MV3OHE, is
designed excusively for mode! SME 3009
Saries I/l and modei SME 3009 Senes 1S
tone arms. It is a high-performance, minia-
ture cartridge that is integrated with an
SME carrigr-arm. The integrated design
results §n significantly reduced effective
mass; It virtuatly eliminates headshell
resonances. and provides easy-to-mount
convenience.

The modei MV3IOHE features a distor-
tion-reducing hyperellipticat stylus. the
tip of which provides as much as a 25%
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reduction of distortion over a conven-
tional bi-radlal {elliptical) stylus. Its low
mass allows the stylus assembly to follow
the record groove not Only up to. bud
beyond. the theoretical cutting velocities
of today's recordings The ""HE" stylus as-
sembly also inCOrporates a telescoped
stylus-shank structure for reduced eftec-
tive mass, without sacrificing stiffness.
Inslallation of the modet MV3IOHE simply
requires ptugging the carrier arm into the
tone-arm pivot ol a turntable. The inte-
grated design eliminates the nuts. SCrews,
and terminal-pin wires usuatly needed to
mount phono cartridges The model
MV3OHE has a suggested retail price of
$230.00.—Shure Brothers Incorporated,
222 Hartrey Avenue, Evanston. IL 60624.

MICROPHONE, modei PL8S, is a dynamic
cardivid vocal microphone. featuring
| woice-tailored frequency-response char-

P
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acteristics: It is resistant to handting-
noise. Designed for the vocalist on a tight
budgat who is unwilling to compromise
his or her standards of quallty, the mode/
PLA8 features an on/off switch and, for
additionai llexlbility, is available in both
high- and low-impedance models. The
mode! PL33 Is priced at under $70.00—
Electro-Voice, Inc, 600 Cecil Street
Buchanan, Ml ag107.

STEREQO CASSETTE DECK, modaf KX-70,
uses metal tape and has an exclusive
computerized memory that provides fast,
automatic program access, as well as re-
peat operation.

Called the Direct Program Search Sys-
tem (DPSS). the microprocessor-con-
trolled memory expands the deck's nor-
ma! functions to include fast-forward and
rewind search of up to 15 music selec-
tions on each side, as well as single-selec-
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tion and full-side repeat and re-record/
standby. The DPSS is easy to operate and
features a multicolored LED display and
lighted arrows as mode indicators

Electronmic full-logic controls give in-
stant response al the touch of a bution
and allow the listener 10 change modes
without an intervening “'stop™ action, and
without tape stretch. Operation is simpll-
fied further by smooth-action pocket
loading, and the pocket !5 removable for
easy head-cleaning and demagnetfing. A
dual-motor system insures minimal wow
and fluttér. and provides fast handling of
the tape.

Other features incluge Dolby noise-re-
duction; a newly developed amorphous-
alloy magnetic head for optimum metal-
tape performance: three tape-seiector
positions with automatic equatizahion and
blas-matching. seven-LED peak-level
meters; a timer/standby Switch; single-
operation recording; MIC Mixmg; 8uto-
matic jacks, and a headphone jack The
mode! KX-70 has a suggested retall price
of $349.00.—Kenwood Electronics, Dept
P.. 1315 E. Watscncenter Road. Carson.
CA 90745,

SPEAKERS, mode! Micro 10, are 13V x
9% x 9% inches. and have cablnets made
from American black walnul. They fealure
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new 6¥inch modified polypropylens
woofers with t¥-inch high-termperature
aluminum vorce-coils; leaf tweeters, cases
lined with jead, and hand-rubbed oiled
walnut cabnets. The model Micro 10 is
priced at $500.00 a pair.—Soundmates,
796 29th Avenue S.E.. Minneapolis. MN
55414

AMBIENCE ACCESS SYSTEM, modei
ARU, offers a uniQue time-delay system
that adds nothing of its Own 10 sound re-
production. The listener receéves the am-
bience that is present in the recording;
there is no extra reverberation. and the
effect is that of being in the concert hall.
The original signal 1s transmitted without
modification to the front speakers. while
the same signal s fed to the side speakers.
with a time delay of 03 seconds. In addi-
tion. a pair of rear speakers receives an
uncorrelated signal that consists of the
difference between lett and right front

channels, also delayed by 03 seconds.
In most recordings. the exirerme low-
frequency signais are cul in mono: thus
the difference signal lends 10 be bass-shy.
To fill in the missing bass. 8 mono signal
made up of the sum of the left and right
front channeisis added 10 the rear speaker
at frequencies below 60 Hz. High fre-
quencies are contoured for the side and
redr speakers as they would be in the con-
cert hall. A remote-control unlt with a 25-
foot cord pe:mits 30ound levels for the
front, side. and rear speakers to be ad-

justed from a distance
-
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The mode! ARU allows the user to take
charge of his total music system far more
easily than any Other system of s kind
because all key funchons$ are avajiable
through the remote-control section. 1t wilt
function with any stereo Systeém the user
now has. and with any kind of music. as
well as interface with virtually anything the
user might acquire in the {future. The
modei ARL is priced at $829.00.—Bench-
mark Acoustics. 201 West 89th Street.
New York. NY 10024

CORDLESS TELEPHONE, mode! FF-4000,
is microprocessor-based: the user can

. CB
CB standarg
*« 2meter
' Scanners
Arnateur Bands
» General Communication
(}' » Industry
Marine VvKF
- MiIcro processor crystals

Send 10° for our latest catalog Write or
pRONE for more getalls

eas\r
cere

P.Q. 8ox 0607
Ft. Myers, Fioriga 33906
all phones {813 935-2397
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Memaotech 64K Memopak
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choose rotary pulse or pure tone-activated
dialing. making this the first cordless tele-
phone capable of full central-telephone-
equipment interface. Features offered by
the phone company such as call waiting.
call forwarding, three-way calling. and
speed calling can be used. via a special
"hook™ key.

The model FF4000 has automatic dial-
ing capability. which means that the user
can store up to three numbers in memory
and dial any one of them Dy jusi pushing
a button. The auto-dial teature is protect-
ed against power outages by an easily
changeable 9-voit battery. There 18 also &
secunty system. programmable by the
owner, to prevent unauthorized use of the
system.

Very tow power-level operation allows
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longer performance from a single charge
than possible with any other cordless tele-
phone. Speciai circuitry permits the hand-
set to be recharged fully In under lour

If you're looking for frouble,
you came to the right place.

F‘
i 74 [T
ﬂ

When you're testing circultry,
you need the best trouble-
shooter around: The AP

Test Clip. Lakbhih]

It's made with @ narrow
nose shape that allows
for eqsy attachment on
high density boards.
Nailhead pins that

keep probe hooks

from sliding otf ends.
Open nose design that
permlts probe tip access
ta DIP leads. And a contact
comb that fits between DIP
leads, eliminattng any possi-
billty of shorts. All these lHtile
deslgn dlfferences add up to the
ulira-religble, safe, qulck DIP
froubleshooting you need.

You can buy AP Test Clips in
22 standard or connector-

X

T

compattble models in 11 slzes.
(They're also avallable with
long, headless test lead pins for
attachment to AP
jumper cable
assembilies)
And every one s
made with highest
quality engineer-
Ing-ond industrial-
rade materlals
or long lite and
rellability.

So don't go looking for frouble
until you've contacted your AP
PRODUCTS distributor and
ordered AP Test Clips—the best
little troubleshooters around.

Cali TOLL FREE, 800-321-9648,
for the name of the distributor
nearest you. (in Ohlo, call col-
iect: (216) 354-21041.)

=%

L AP PRODUCTS
INCORPDRATED
9450 Pneneedie Drive
P.O. Box 603
L ‘ Mentor, Ohe 44060
== ¥ . (216} 354-21D1

In Europe. contact A P PRODUCTS GmbH ¢ Bacumlesweg 21 » D-2031 Weil T e W Germany
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hours. There Is also a re-dial button, which
permits one-button re-dialing of the last
number called; a “battery-low” [ight.
which indicates when the handset is In
need of recharging; a “charge” light on
the base. which indicates that the hand-
set's batteries are belng recharged. and a

power” ight on the base to indicate that
power to the base Station 18 on. Othar fea-
tures include volume control on the hand-
sét and double modular extérnal jacks on
the base station (one or regular phone-
ifne hookup. the other 1or any telephone
accessofies. such as phone-answering
devices. etc.}

The modei FF-4000 has a Suggested re-
tail price of $349.95 —Electra Company,
300 E. Country Line Road, Cumberland,
IN 46229,

mode! 800T and model BOST,
are ruggedly constructed Injection mold-
ed cases. made of high-impact polypropyl-
ene, combined with moided polyurethana
pallets
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Model 800T (Shown) measures 18 x
13% x 6 inches, and has two Dallets; it [s
priced at $107.00. The slightly smaller
model 805T measures 18 x 13% X §
inches. and has one pallet; |13 price is
$87.00.—Plaft Luggage. Inc.. 2301 S.
Prairie Avenue. Chicago, IL 60616.

The P/C Desk Console. has
been Introduced for the Sharp PC-1211
and the Radio Shack TRS-80 pocket com:-
puters with printer. Constructed of black
plastic and measuring 85 x 16 x 2.75
inches. it has room for three caSsette
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boxes. a full set of 3 x S«inch cards. two
paper rolls, a spare print ribbon. and the
Interface cable. The P/C Desk Console is
priced al $19.95, plus $2 50 ahipping, and
6% tax for CA residents.—Fox/Walker,
4650 Arrow Hwy.. Bidg. G-17. Montcialr,
CA 91763 R-E
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Typewriter word counter

HERE'S A PROJECT THAT CAN SAYE YoU
some time when you need a manuscript
of a specific length. such as for a school
project. a classified advertisement. ct<.
It will keep truck of how many words
you've typed. and display the total. The
circuit uses Hall-effect switches (Sprugue
UGN-30X0T. or ecquivalent) 10 detect
keystrokes and spaces.

The Halt-effect switches are sensiive
to the presence of a magnetic field. In
this project. permanent mugnets are
used to turn the switches on and off.
When the magnet s near the switch,
the output from the switch is logic §;
when the magnel moves away. the
switch opens and, because of the
10.000-0hm pull-up resistor, the output
goes 1o logic 1.

The switches are connected to % of
a 4043 RS flip-flop. After the circuit has
been reset. the output from that flip-
flop is at logic 1. At the first keysiroke.
the output from the Hall-effect switch
goes 10 logic 9, pulling the flip-Nop’s
oulput to logic 9. The output from Lhe
flip-flop drives the MCi4553 threc-
decade counter. That counter is nega-
tive-edge triggered. so the transition of
the flip-flop’s output from logic | 1o
logic ¢ increments the counter. The
counter's BCD output is then fed 1o the
4511. a BCD-to-7-scgment display de-
coder{driver. which in turn controls the
3e-digit LED display.

Each subsequent key stroke is ignored
until the space bar is hit. Hilling the
space bar opens the space-bar Hall-

PERMaANERDT MAGMETS

TE
{se€e TExT) ey

HALL-EFFECTY
SWITCHES

{sPRAGUE UGN-2020T)

effect switch. which in turn resets the
RS flip-flop. Subsequeni spaces are
ignored until the next keysiroke is
entered, and the entire cycle is repeated.
If the space bar and 2 key are siruck at
the same time. the flip-flop’s output is
logic 1. and the next keystroke incre-
menis the counter.

When the count reaches 999, the next
negative transition will ¢lear the counter
bul set its overflow high. That overflow
outpul is latched by a second fip-flop.
Y4 of the 4043. driving the display’s
most significant digit (the | on the dis-
play) on. The procedure then repeats.
for . maximum count of 1999 words.

For this ¢ircuil t0 work, the Hull-
effect switches and the magnets must
be mounited inside the typewriter jiself.

One switch and magnet shouid be
mounted so that they are close together
normally. but move apart when any key
is struck. The second switch and mag-
net should be mounied so that they
move apart when the space bar is hit.
The swilches and magneis dre mounted

using epoxy glue. Both sets of swilches |

and magnets shouid be positioned so
that the thick side of the switch (the
side opposite the dot) is normally near
the mugnet’s south pole.

You ean power the circuit any way
you wish. One good wiy would be 1o
use a wall-plug transformer with a 9-
voli output. You could also use a 9-volt
battery. If you do thal, you may want
1o devise a display blanking circuit (o
extend batiery life.—=Larry Dighera
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NEW IDEAS

This column i devoled 10 new deas.
circuits, device applications, construc-
tion techmgues. halpful hints, etc.

All published entrirs. WPOn  pubhice-
ton, will earn $25 In acdition. Pana..se
wlll donate therr moded 3133—The Rapid
Assembly Clrcuit Board Holder, having a
ratall Price 0f $39 95. It features an esght:
position rolating adjustment. Moexing st
45-degree increments, and ux positive
lock POsitions I the vertical plane, giving
you a full ten-inch heignt adjusiment for
comiortable working (Sed pholo below.)

| agree 1o the above terms and grant
Aadic-Electronics Magaiine the righl
1o publish my d#a and 10 subsequently
repubhsh my dea in collections or com-
pilations ol reprints of similar articles 1
declare thal the aNached dea W my
own onginal matenal and that s publi-
cation does nol violate sy other copy-
right, | aiso oeclare that this matarial
had not been previously published

Title of Idea

Signature J
Print Name “Date
Srreet + "

City State Zip

Mail your idea aicng with thls coupon
to: Mew ideas Radio-Electronics,
200 Park Ave. South.
New York, NY 100023
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11 Ranges. Auto Fix Triggering
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1mV /Dby 10 24/ Div.
11 Ranges. Aute Fix Triggering
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20MHz. Dual Trace.
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11 Ranges. Auto Fix Triggering

w/probes 30MMz, Dual Trace,
1m¥ /Div 1o 2V /Dy

11 Ranges. Aute Fix Triggering
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Toll Free: 1-800-423-2334
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SATELLITE TV RECHVER

continied from page 53

(At the uplink transmitter. the video is
pre-emphasized to reduce degradation
in quality during transmission and is
dithered—or dispersed—at a 30-Hz rate
to prevent interference to ground-based
microwave links. The two processes
must be “undone’” to recover the
origina! video information.)

A de-emphasis network after Q4
made yp of R22. R23 and C45 removes
the pre-emphasis that was added at the
uplink source. Transister Q7 isolates
the de-emphasis nctwork from the
video low-pass filter formed by Cd6-
C48 and L8. That filter is needed to re-
move the audio-subcamer components
from the video: sometimes they can
wreak havoc with devices like external
RF-modulators. It should be noted that
all stages so far have been direct-
coupled to allow frequency response
down 0 DC—an importam factor for
good video. Transistors Q8 and Q9
form a x2-gain amplifier/buffer stage
that drives C49 and D3, a simpie clamp-
stage that removes the 30-Hz dither
that would otherwise cause the picture
to flicker. Following the clamp stage.
emitter-followers Q10 and Q1! provide
enough gain to produce a one-volt
peak-to-peak video signal into a 75-chm
load.

Audic demodulator

FM audio from the sateflites is trans-
mitted on subcartiers in the §.5-7.5-
MHz range {with 6.8 MHz being typi-
cal). making a tunable audio-demodula-
tor a must. A high-pass filter consisting
of C54, C55. and L9 couples the audic
subcarrier to a second PLL stage. IC7.
similar to that used in the video section
with the eéxception that it operates only
over a 58-MHz runge. Its center fre-
quency is determined by the capacitance
across pins 12 and 13. That capacitance
is formed by a varactor diode (D6) and
C67. The bias on the varactor is ad-
justed by the front-pancl AUDIO potenti-
ometer; increasing the voltage increases
the frequency of the PLL. The PLL fol-
lows the FM subcarrier and outputs de-
modulated audio at pin 14. That audio
is low-pass filtered by R43 and Ced.
and applied to a %20 gain stage made up
of half of 1C6. a dual op-amp. The oul-
put of 1C6 is 1-volt peak-t0-peak and is
capable of driving a 600-ohm load.

AFC

The AFC (Automatic Frequency
Control) stage performs the important
function of keeping the 4-GHz signal
centered in the 25-MHz wide 70-MHz
[F. Although thar task sounds compli-
cated, the AFC circuit is really quite
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simple. Its heart is the TUNING potenti-
ometer. R47. and a constani-curren
source. IC8. That IC provides a current
to the poientiometer. where a voltage
drop takes place. The oulput of the
constant-current source is modified by
a current mirror formed by D7 (a
2N4123 transistor with its base and col-
lector leads tied together) and Q12. By
varying the current applied to that cur-
rent Mirror, we can vary the current
through the froni-panel tuning potenti-
ometer. and thus the voltuge drop
across it.

In effect. we *’steal’” some of IC8's
constant current. that tends to lineanze
the 1uning characteristics of the first
local-oscillator. Integrated circuit 1C6-a
15 used 1o drive the current mirror and
the circuit performs a voltage-lo-cur-
rent translation,

The oulput voltage from the demodu-
lator {(taken from the emitter of Q4) is
filtered by R33 and C52 t0 remove any
trace of video signal. so that all that's
left is a control voltage representing a
frequency. That voliage is applied 10
the non-inverting input of 1C6-a and
controls the wvoltage 1o the current
translator. causing an AFC action o
take place. If the signal drifis higher.
the AFC circuit steals more current

from IC8. causing the voliage drop
across the tuning potentiomeler to de-
crease and pulling the receiver back on
frequency.

Power supply

A simple full-wave bridge rectifier-
type power supply, shown in Fig. 8.
provides unrcgulated |8vohs DC for
the receiver. and IC11, IC12, and IC13
provide regulated 15, 12, and 5-volts,
respectively. The 18-voll, l-amp.
power (ransformer is housed in a
separate enclosure 10 reduce heat drift
in the receiver.

In the next part of this anticle we'll
present foil patterns and parts-place-
ment Jdiagrams for the receiver. along
with assembly instructions. R-E
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1C
RECIPES

Author Don Lancaster takes a
unigque and innovative aﬂproach
to CMOS and TTL with these two
great books from Sams!

In CMOS COOKBOOK, he
oullines the differences between
ChOS and other MOS designs
and describes CMOS” many
advantages. An actual mini-
catalog fists pinouts and
applications for more than
100different devices

In TTL COOKBOOK. Don takes
a look at TTL logic circuits and
demonstrates many kinds of
practical applications for this
most inexpensive and most
widely apphcable form of
electronic ogic,

Help satisty your basic elegtronics
appetite with these easy-reading.
information-packed Sams
cookbooks| Order both of them
today and save over 15%|

T CMOS
COOKBOOK  COOKBOOK

™
SAMS BOOKS

CMOS5 COOKBOOK, No 21398
TTL COOKBOOR, No 11035 1
Set of both boolks Ko 21958 1139
Aoy of Order S
Add local sales L whire 200catie b

$32.95

[ S s |

Adg Hardeng Coviy T — 1
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1

1

1

1

1

1

1

1

1

]
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1 MasterCard  InTerDdnk N _ .
1 Account No. L

1 Expwanion Date T
: ull payment by check, money Order, OF Charge cafd must
1 ACCOMPBNY your Order

: Name (Prl

1 Signature L.

1

1

1

1

1

1

1

|

1

A chdress

oy — . State. _nip .

Call 80X 313 566 1O the name
of your! 0CH 5 Book outiet OF to orde (gwe
Soms Operator the code Puber [ the bos & e
good m USA only and express $/31782 Prices subpet to
Change without note
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YOUR

TOOLS FOR
TOMORROW'S
TECHNOLOGY

SLANT
EDGECUTTERS

N

DIAGONAL
EDGECUTTERS

CURVED
ROUND NOSE

ANGLE
CUTTERS

AVAILABLE AT YOUR DISTRIBUTOR

NEW BOOKS

For more details use free

information card inside back cover.

INSIDE BASIC GAMES, by Richard Mateosian. Sybex, 2344 Sixth
Sireet. Berkeley, CA 94710, 325 pp including appendix and in-
dex; 7 x 9 Inches; soficover; $13.95.

Assuming that the reader has some knowledge of BASIC pro-
gramming, this book teaches him or her how 10 design afror-
free interactive BASIC programs, including games and other
“real time"" situations. Eight ditferent kinds of computer games
{(a total of 14 games) are described in detail, then completety
analyzed to illustrate how the games were designed and de-
veloped In BASIC. All aspects of game-program design, nclud-
ing program structuring, cursor positioning. randomization,
and other concepts are discussed Programs for games such as
Hangman, Ten-Key Flicker, and Taxman are coded In Microsoft
BASIC. and versions are provided for the PET/CBM, APPLE |i,
and TRS-80.

CIRCLE 121 ON FREE iNFORMATION CARD

EXPERIMENTS IN TELECOMMUNICATIONS, by Morris Tischler.
Gregg Division, McGraw-Hill Book Company, 1221 Avenue of the
Americas; New York, NY 10020; 186 pp; 8% X 11 inches; soft-
cover; $7.95 EXPERIMENTS IN GENERAL AND BIOMEDICAL
INSTRUMENTATION. by Morris Tischier; same publisher and
format; 201 pp; $8.95.

These two bOOks are part of a senes presenting linear IC's in a
variety of circuit apphications. and are written for use by elec-
tronics technic:ans who have a basic knowledge of transistors
and test instruments. Each vOlume covers theory and applica-
tion through |aboratory experiments and tracks with standard
electronics-course coverage. Step-by-step lab procedurés re-
inforce learning with hands-on activiies using commaon lab
equipment and devices presently used In industry.

CIRCLE 122 ON FREE INFORMATION CARD

HANDBOOK OF OSCILLOSCOPES: Theory and Application, by
John D. Lenk. Prentice-Hall, Inc.. Englewood Cilifs. NJ 07632
340 pp including index; 6% x 9% inches: cioth; $19.95.

This new and revised edition carries through all the features of
the first edition, bridging the gap between oscilloscope theary
and practical applications It s designed as a basic textbook for
student technicians, hobbyists, and expenmenters. and as a
guldebook for expenienced working technicians and englineers.
Each chapter has been expanded 10 include new materal, and
existing information has been updated to refieci present-day
trends. especially in the extensive use of curve tracers. The re-
vision also simplifies much ol the material in the first edition.

Assuming that readers are not famibar with the operating
principles of oscilloscopes. the Opening chaptens present sim-
plitied detalis. Chapter one through four cover oacilloscope
basics—typlcai operating conlrols and characternsncs, specifica-
tions and performance—as well as a brief description of oscll-
toscopa accessories. Throughout, the descriptions are kept to
the block-diagram or simplified level; unnecessary and elaborate
circuit descriptions are avoided.

CIRCLE 123 ON FREE INFORMATION CARD

HANDBOOK OF MICROPRQCESSOR APPLICATIONS, by John
A. Kuecken. TAB Books, Inc, Blue Ridge Summit. PA 17214,
308 pp including index; 5% X 8W inches; soficover; 8 95,
‘What can a microprocessor not be used lor? It will no1 mend a
broken heart. It will not ensure pustice among all men. It wlil not
bring happiness 1o the lonely. It will not perlorm its functions

8

Z

8 ADVANCED™ instantanecusly. Qutside of those constraints, there is very [ittle
5 TOO0L that 1t cannot do or assist in doing.".

o TECHNOLOGY So starts this book. whose object is 1o show the principles of
U ' microcomputers and 1o demanstrate some of the nearly infinite
Q numbers of ways in which the microcompressor can be applied
9 18217 PARTHENIA ST o NOR"&gIDGE' £ R to measurement, process sequenging, “smart" instruments, and
o (213) 99342 [ some of the more traditional computer applications.

106

CIRCLE 39 ON FREE INFORMATION CARD

www americanradiohistorv com


www.americanradiohistory.com

The book is written with the assumption that the reader has no
familiarity with binary arithrmetic. BCD, hexadecimal or octal
notation: because of that, those subjects are 3l treated early in
the discussion.

Emphasis is placed upon the use of the microprocessor in the
control, $8guencing. and measurement tunctions and the mani
pulations of bits and bytes at the machine or assembly-language
level in which most of the simple evaluation kits operate. It is not
assurned that any of the extensive "development systems™ are
available to the reader.

The basic aim of the text is to render the use of microproces-
sors are simpl@ as possible in the widest span of applications The
same subjects have been trealed in ditferent locationa In tha text
from ditferent viewpeinits, so that a second and perhaps third
encounter with the same topic will generate greater familiarity
and understanding of the less-familiar concepts.

CIRCLE 124 ON FREE INFORMATION CARD

HANDBOOK OF SIMPLIFIED RADIO, PHONO, AND TAPE RE-
CORDER REPAIRS, An |llustrated Troubleshooting Guide, by
James Edward Keogh and Ben Suntag. Parker Publishing Com-
pany, InC., West Nyack, New York 10994. 236 pp including
appendices and index; 6 X 9 Inches; 50Htcover, Spiral binding;
$16.95.

The car radio keeps lading n and out...the tape-recorder play-
back Is on the blink. _the pickup arm on the stareo refuses to lift.
For most people, repars On three items like those would come
10 considerabie expense at a repatr shop.

This book is a simplified, time-saving guide that shows you
how to troubleshoot radlos. phonographs, and tepe recorders
quickly. Through step-by-step troubleshooting ¢harts, you will
find the scurce of the problem. Locate the symptom in the
appropriate chapter and SImply follow the troubleéshooting
chart. The malfunctions are listed according to the most likely
occurrences. Not only are you told what eomponent to check.
but also how to make the necessary tasts so that you can narrow
the problem down to its primary cause. Succeeding steps are
then outlined.

Once you know what the trouble 18, it's a matter either of re-
palring or replacing the component. This book Shows you how
to make simplée repalrs, when that is possible, as well as indicat-
ing at what point a replacement is the only solution to the prob-
lern.
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TELECOMMURNICATION TRANSMISSION HANDBOOK, 2nd Edi-
tion, by Roger L. Freeman. John Wiley & Sons, Inc., One Wiley
Drive, Somerset, NJ 08873. 707 pp including appendices and
index; 6% % 9% inches; hardcover; $49.50.

For practicing telecommunications englneers and advanced
students. this standard handbook—now fully revised and up-
dated—provides the practical and real-world information needed
for telecommunication design for single links or for complete
networks. It treats the technical expertise of 14 transmission
disciplines with a unified telecommunications.system approach

Because many engineers are unfamiliar with some aspec!s ot
transmission technology, each chapter begins with an examina-
tion of key concepts. which are then applied to the specific en-
gineering situations. That Integrative approach makes available
a wealth of on-the-job techmques that can be used in any area of
transmission-problem solving, whatever the engineer's speciaity.
Many tables, nomograms, and curves lllustrate basic principles
and sugges! addltional applications.

CIRCLE 126 ON FREE INFORMATICN CARD

INTERFERENCE HANDBOOK, by William R. Nelson, WAGFQG.
Radio Publications, Inc., Box 149, Witton CT 06897, 247 pp in-
cluding index and data on other recommended handbooks; 5%
x 8% inches; softcover; $8.95 plus $1.00 for postage and handiing.
This bogk tells how to Iocate and cure RFI (Radio Frequency
Interference) relating to TV, stereq. radio, power lines, and tele-
phones. Problems in all of those areas are analyzed and solved.
There are many photos. diagrams. and charts. Suppression cir-
cuits for interfering devices are discussed in detail. as well as
protaction techniques for home-entertainment equipment.
Interference is a tast-growing probilem, and there will be more
tomorrow than there Is today. This handbook is designed to be
of service to those confronting that world-wide obstacle lo clear,
reliable electronic COmMmMunication. R-E
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MARKET CENTER

WANTED COMPUTERS

RECEIVING Iubes, obsclete lypes, unused and SAVE 90%. Build your own computer. CRT, and
boxed. But. no brokers VAN DATA SYSTEM interfaces. Free details. DIGATEK CORPORA.
C0.. 1-12-8 Kyomachibon. Nishi-ku, Osaka 550. TION. Suite E, 2723 Wesi Butler Drive. Phoenix.

JAPAN AZ B5021
BUSINESS OPPORTUNITIES CORDLESS TELEPHONES

MECHANICALLY inclingd individuals desifing LOw prices. all major brands, Inquiries or Visa/
ownership ol Smalt Electronics Manutacturing MasterCard orders—(206) 743-3977, TRINETICS,
Business - wiihout investment. Write: BUSINES- Box 6005, Lynnwood. WA 98036

SES, 92-R. Brighton 11th, Brookiyn. NY 11235

INTERESTED In Home Salellite Television -

Dan t buy anything until you ve read the HOME-
SAT HANDBOOK & BUYERS GUIDE. Our book
tells everything about home satellite TV and may
aave you hundreds, even Ihousands of dotlers in
z'our selection and installation of a system! $7.50.

&G HOMESAT SERVICES, Box 422, Seaford.

NY 11873

SATELLITE super-mixer; DBM-4150A Clean up
your TVRO receivar! Mear-theoretical perfor-
manca, (lat response, DC-1500iF, SMA connec-
tors: $69.50 — CK/MO/COD. RIGEL SYSTEMS.
2974R Scott Biva.. Santa Clara. CA 95050 |408)
7274231,

LAWYER Business [tigation. patents. appeals
JEROME FIELD, B 292, Braoklyn 11230, Phone SATELLITE TELEVISION

> st 1025 - SATELLITE TV antenna. 10 1t. fiberglass com-
PROJECTION TV ... Maka $200.00+ per evening piata. polar mount. $1950.00. electronics al cost
assembling protectars ... Easy ... Results equal W also. TAESTAR COMMUNICATIONS, Box 843,
$2.500 projectors . Your fotal cost less than Erie. M1 48133 (419) 726-1095

SATELLITE television feed hom {brass). fiis
Standard CPR229 jlange for parabohc dish
1/d.3-.45 Frequency 3 30-4.90GHE. $30.00 Post-
paid USA MasierCard—money order—cashier
check. FRIEDSAM TV HARDWARE. 112 Wesi
Main. Marshallville. GA 31057 (912) 967-2828

$15.00. ... Plans. lens. & ceaier's intormation
514 00 . lllustrated information free. .. MACRO- FREE $200 value TYRO P.C. board set. when You
COMGIIX, Washington Crossing, PA 18977 1017 our developmen group. Compiete sysiems
Credit card orders 24 haur. [215) BB as Jow a5 $700 Newes! 10w cost designs. anten-
nas group purchasing. more. Info $1.00. mem-

T bership $50 509-534- 6-9 PM PST. COMPU-
B E ONE-MAN ;ggé:;r&kne S?Enwces' 1604 N. Smith St.
ELECTRO N lc FACTORY SATELLITE TV. Books. parts, [OW-nOISE micig-
Investmenl unnecessary. knowledge mol re- wave lransistors. Specs and catalog $2.00. ELITE
Quired. saies handled by professionals. ideal ELECTRONICS. RR3, St George. Ontano.
home business Write today for facts! Canada NOE 1NO
Postcard whl do, Barta-RE-X, Box 248, GEOSTATIONARY satellite TV antenns siming
Watnut Creek, CA 94597, anqlas. AZ¥muih and elevalion true and mag-
natic) coordinates calculated by digial compu-
ELECTRONIC TOOLS ter fOr your localion, 23 satellites. Send name,

address, your jocation's lalitude and longitude
NOW you can bend light to reach areas never {deq. min. sac.); or distance and direction from
before possible. A new and totally unigue davice. nearby town; or explicit gtml;ghiul location in

Send for lree Info. today. H AND M PRODUCTS. our city; plus $6.50 lo: M INDUSTRIES,
P.O. Box 3483. Quincy. iL £2301 NC.. P.0O. Box 155, Scooha, MS 39358

To run yout own clessified ad, ful ane word on sach of the lines balow snd send 1his lorm along wilh YOur check

tar $1.65 per word (mintmum 15 words) te:

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

ORDER FORM

PLEASE INDICATE in which category of classified advertising you wish your ad to

appear. For special headings, there ia a aurcharge of $10.

{ Plans/Kits { ) Business Opportunities { )}ForSale

Educatlon/Instruction { )} Wanted { e =
Special Category: $10
{PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)
1 2 ¥ 4 5
1 o 8 9 10
" 12 13 1 15
16 T 18 BT 20

& 21 22 23 24 25
4
]
7 L
5 26 27 28 29 30
w
]
e s N = i
% 31 32 33 34 35
é PLEASE INCLUDE FOROQUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.
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SATELLITE, complete [ ams hsongs 12
monthly 13sues $65.00. SATELLITE TV GUIDE.
Box 53, Aydan. NC 28513

SATELLITE Telew:sion: Now buy direclly from
national manufaciurer, complate recever kil
$595 00—aenlire system (or under $1.000.00. For-
ward 54.95 for Information and Satellta atudy
package to: NATIONAL TELECOMMUNICATION
SY MS CORP,, 1048 M. Gallan Ad. Rock
Hill. SC 29730 (Visa-Master Chargel.

SATELLITE TV

FANTASTIC 80 & CHANNELS

1

T New anlennd Construthon pians dhus tig 8 14

J Pio 000k oaoed wlh ang o its (kS 8 -
corvers i whosithe DNCS Far e B cadie
TW! oy crystal ciear recepton Send B.95 to-
iy, A 57 00 tor 191 class Lan mad) or call o
24 COD oroer g (3051 862- 50088 Now

Giona! Ty Ewctrorect PO Box 119 F nm.nazm,-

SATELLITE TV WEEK

The most complete weekly Bitings We cover more than
lust SATCOM 3. Semd $1 ror sample copy.

Satellite TV Week

PO, Bom 308, fortuna. Calfcrnis 93540
Calitoll free: {800} 358-9997 » Callinenla {707) 725-2476

Satellite TV,

FOR THE HOME 3

Sick of Nelwork T¥?

Qur rec®ver 18la you Get
aver T8 chennals of tale-
wigion durectly from earth-
orbiting cetie TV satel-
18 HBO. Showlime. su-
par slatione, BPOME Bnd
movies worldwnds.

*,
We don't ]l.lll Ftam oitshore o ngs.

sell information! d:;;‘-;u 1o nolels
[l KYBrd instsl
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book Comslantly up-
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( TTL 7400 SERIES MICRO COMPUTER THE SIMPLE SOLUTION )
AN D Tae e SO S ST T R 1 TO I.C. SELECTION
Tam M oriow A rhaaw  monasm  Bome m SUPPORT CENTRE 1982 IC MASTER
Taan B e Rt e Eoam a
2N S O R B UNBEATABLE!
e 1 1
= nmw Bum RaE 2 2] MEMORY RAM SPECIALS |7
i - % 1 R BEN 'R > .u‘?‘ » Detuxe 3500 Page 2-Volume Sel
aoh o & oam W e 4o gnode e 12114-30 4K STATIC 8/17.95 e %gmm Del:::
o 4uR EEE SEm BER i |e116-30 16k DYNAMIC 8/14.95 * 3400 Comprets Data Sheets
;m = ;lnm ‘# ;:;m J.z :::m g ; ‘{: ’ troim 62 Manutaciurers
Mme B o M e R U T onam TR WITH SHUNTS AND PSTAUCTION FOR TRS 80 UPGRAGE. %nulv.l‘n Updaies
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MICAOWAVE HORN ANTENNA KIT
YOU LISTEN! KEYBOARD Ly S b gl el s T
KITS Pt K] g ot 595" ihstena o Bard SN

m overal rmance, 1o commer- MICAOTENNA ASSOCIATES
ialiy g:lrfm ltrgn'mr'-ts ] fardff; K 2335 South 2300 Weet, Salt Lake City, Man 84719
rice. Bast of al DU save [ Chuck o U0 paly — ABow 24 Warcs Deiteery (Coct ichodes Silpguing
GROYE ENTERPRISES INC  Oeot J Brasaiewn KRG 78902 st with cur e to buitd kits. (Also “Wad Resab) P M4 Sl T

PLANS & KITS

FREE cataiog 9% cent kits. Buy 2 get 1 free. Parts.
bargains gajore. ALLKIT, 434 West 4th St., West
Iship, NY 11795

OSCILLOSCOPE performance from your un-
modiliad talevision for ess than $25. Super sim-
le. accurate, practical. Order Teie-Scope ciruit
arg and plans $8.50, Ge! two for dual trace
515 MICROGRID, Box 613. Ithaca. NY 14850

SATELLITE TVRO parabolic aluminum dish.
tocal matenals $500 Plans. formulas $10.00.
WARD MICROWAVE, Box 100, Conway. NC
27820

DECODE Morsa, RTTY, and ASCI signais from
Birwaves wilh new Code"Siar. LED readout or
connect with your computer/printér, Keyboard,
other [lems alse available Kits or assembled.
MICROCRAFT, Box 513R. Thiensville, Wi 53092
{414} 241-8144

MUSICAL car harn 64 tunes. No chips to buy. Kit
with case |ess hom. $31,95, Factory assembled
with horm, $41.95. Add $2 50 shipping. ELEC.
TRONIC SOUND, P.O. Box 401951, Garland, TX
75040

PRINTED circuit boards from sketch or artwork,
Kit pronects. Free detalls. DANOCINTHS INC.,
Box 261 Weslland. M1 48185

CABLE TV canveriers ang equipment. Plans and
parts Buid or buy. For informatton send $2 00,
C & D ELECTRONICS, PO Box 21. Janison, Mi
459423

ELECTRONIC catalog. Over 4,500 items Paris &
components. Everything needed by the hobbyist
or t&chnician. $2.00 postag e&nandlmgotumtea
States onlyl. retundabie wilh first $15.00 grder.
T & M ELECTRONICS. 474 East Main Streel,
Patchogue. NY 11772 (516) 289-2520

WERSI Or an are demonst SUPerioT
g infv pe

CtOl“f asemble
And now — after 2 years l.|:‘l research,
the totally unprecedented “Pian tar
electronic plano land much more
t\:_een unvalled t?‘ m:)erlnatnonri
ou have to hear it to believe it
Explorc the .;(ocltm world of WERSH,

it AR R

Iease specify Piano or Organ

mws?

MN) FM MIC

Compact 3 oy Foan vl Trarerrs
0 P a0 104 WMz Excophons
s Guidly Trasderelty by mgrw up
W P00 R Compapy ur Rl cone iy
i reroceors Ordy 573 B3 Asesmbied
1490 Ay 81 5% BAM s Send 18¢
nimwng K briochure

5.L Carp,, Bom 148440

Temes Ternica, F1 1107

R ————

FREE KIT Catalog

FUNCTION GENERATOR KIT 559 95
Aulo.Ranglag Cag-

3 contains
niny it &7 TEST &

Phone 415- 447-3433 i:ém::‘s
Wrils or Plienn iic FREE CATALOG,

A:-ls::. 1 mbssts Saturday satl 1n 21¢, WASALES

1 1C INSTRUMENTY
DAGE 20x 10548 LIVERMOR!

CANT SpAbuCord
ANC REFLECTAD QLARE
AR Tial JON Mhkd RABL A SOT
WHTH BERDA LN, A MIOH Iy TERTY
LIGHT BOURCL WTH & FLl Bkl GRTL
MY It T THE SRLAL LEST WO Srho L TObar

L 3w M ERADENTE ADD YAX TO

ol ENTARFAYELY P,

Congirtr Package chetwes Baxt & Parts K S90S

SUBSCRIPTION TV PLANS: 2300 MHz Micro-
wave Downconverter plus BONUS UHF system.
both for 515.00! Bast systems availshle. na In-
tarmal connections to TY. Parts, PCB'S, Kits
avallabie. MC/VISA accepled. Other plans:
Negalive lon Generator, Telsphone Memory
Dilaler, UHF/VHF Antanna Ampifier. Wireless
FM Intercom, 54 00 each. Send SASE for more
Inlormation. COLLINS ELECTRONICS, Box
5424, San Bernardine, CA 92412

AMATEUR microwave downconvert@r new 4
stage des»:n oyt performs all the othars. Oown-
convaerter kit $59.95. assembled $89 95, 6 month
warcanty. 52,00 for details. Send check or money
order 10 MINIATURE COMMUNICATION, PO
Box 114, Cudahy. W153110

BROADCASTINGI Start your own station! AM,
FM. cable, licensad. unlicensad. Low COSt trans-
mitters. plans, instruction books Free informa-
3?35 BROADCASTNG. Box 130F5, Paradise, CA

PEAK expander and CX decoder kit model S5X-80
$T6.00 plus $200 shipping Complete plans
$1.00. See AAdio Elecironics Dec '81. SOUND
CONCEPTS, Box 135R, Brookling. MA 02146

PCE'S five day service! Kil prajects or artwork.
na drilling charge. guaranteed Quality. DITEK
CORPORATION. 6244 Colby. Lincoin, NE 68505,

PROJECTION TV ... Convert Your TV fo profect 7
toat picture. Resul's equal to $2.500 projecior.
Total cost 1ess than $20.00. Plans & lens $16.00.
lllustrated intormation free. Credit card orders—
24 hours (2150 736-3979. MACROCOMGIL
washingtor Crossing. PA 18977

CONVERTERS. nexpensive satallite TV, com-
lete TV dascramblers, and instruction manuais
tereo revarDs, power supples. burglar alarm

systems. VCR'S. synch stabilizers. glectrome
ames. and more. Send $1.00, refundabla J.D's

Q;EO%TRONICS. Box 2728 San Bernardino, CA
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Radio Shack Parts Bring Your Ideas to Life!

No Waiting! - No Minimum Order! « Low Prices!

Solar Power Demo Kit

Q95

v Ready to Use
¢ Ideal lor Models

A top-quality solar calt pra-wired 1o 8 preciscn DC motor—
ro.oylorymrcmalmimalawlnrmmdqmmoool

3 00 MO, Includes Mwnle-
ture Droptllar color whesl®, illustrated bookist.
arram .95

Now That It's Working Fo=

NEW! E H695

Droas up thal special projectt Both of 1heds daluxe sncio-
SunEs teslure venied 3106l 0P, Sasy.t0-wOrk Aluminum
Chasgo, Temovable rubber ieet and Qreal

"TRS-B0 grey™ styling.

g l SiTe I Cat Mo Each
A [36=7hnasw | 270229 9 85
B | 2% Shax 4%’ 270228 695

TV Horizontal
Output Transistor
NEW!

2 755

28C1108, Top-Qu: NPEN repiaces
ECG-239. GE-38.

Color sals. WiTh insull 0
ply midcaT 276-2094 795

>
115 In many 19°

” includes

Groat Iowlﬂﬂo;pmﬂ comparters. radic
ol ped more] Twon 1
ear powm, 1 "-ong contml 271 l?ns

Here's a Fast, Easy Way
To Design and Build!

Design and Debug Your Circuit On a
Socket, Transfar it 1o the PC Board

[@

PC Board. Holes miich

]hmynmﬁlﬂ?hnSMum..u-rh03
DlPunh- S50 connechon pointy 776170
@ Meduter IC Broaciroard Socket Dlpw
Thubwmswwh
wupt % 22 gauge sold wire

INOILIG SONARCTON Doty 'y u 6 Hl-l‘h IOH
i Modu|ar I Browotoard Socket A.m t
wiih 270 desed conrechnn pomis. 2« P
ITETS . . o )
@A&cﬂm Fonal. Snaps nic inleocs qrmd'
B. Alirory you 30 mOUNT controle, Swiathes and M-
outs 5w ox 2w M1 1.

Joystick Pot

495

Mounting F

Tempiate

100.000-0

nen B
495 | 27218

Engineer's Notebook 11

NEW! “

Oniy *;t
JII
F :

Grray d\:unsl‘or moat analog and digial

By Forrest Mime III
you
G, A wealth of information, Pressnied in an sasy-1o-raad
formad 128 pages Punched lor thres-nng binde:

a78-5002 249

SPDT DIP Fielay

Contacts Rated
| 1 Amp et 125vAC

0C, 56-Ohm Coll. Seratve Sub-
mand Bze and sl tor PC board or
DIP sociel mnmg t-wxllh'

Computer Connectors
Salderiess, Reusable Type

F-g Cascrphon Cat No [ Each

0.5ub Mate tor AS 232 | 2761555 459
B 25.F7in D-Sub Female 2761565 4959

C 40-Postion Card-Edge 2761558 4.9%
| D {34-Position Card-Eage | 2761564 | 495

Photo Bargalns!

Mercury Switch

89°

Thes submin: grevily.ectumied switch i e al \t
lor lamper alarma, PASHON detacting and &

13| mglt.l Lewgie Proba. Simplihes digial trouble-

xlcum of pulsed JOQIC siates
i under test

mome. Aated 100 milliamps yi 24V
278025 a9e

Micro Test Clips
—{r 149
S,

Insuisted

i}
wih LE
22.301

millames,

fll 27-Rengs VOM. Meatures AC/DC volis. ohms, DC

ohms per vol DC sengidivtg With leads, manual Re-
gquwres “AAT and 9V batieries. 22-203

Micronta® Test Equipment Values

3495

19.95
Big 4° mrroced scale 30,000
L3495

W

&) Xenon Strobe Flashtubs Brght, lonq-
irte. Groat for ProJecTs or replacemenl use
TrgOer volage: 4y Amode: 00V mext-
M. 2007 min Wih specy

b SETTY i 1%
W 4x¥ Tragger Codl. Use o Rashiude
{atwvw) Faquicss 200-300VDC primary
0urce Wi snng diBgrams,

2748 1.4
] LASCR Photo Detector, Fas! responss
maked 1 Senl for* sieve pholofash rits

" 5.Volt Reed'ﬁaay

DPST contacts raled 0.5 amp at 125\MC |
5-voll, 180-ohm Coll. PC board mouniabiy.

o — il bor 1 on F-cen-
ity bolrds. T i, ype
One rexd, pne biace
7370 . Pkyg. of 2/1.49

Binding Post Set

Securs COMACT wih PUsh [0 release A

c-utmtt)llqm?.wﬁl Inciudies one

Pid- of 3139 278-2400

IC Protector Mat

55" conducine foaMm Mal FOWCIS 3an-
rve K08 Irom siahe charges. Pays for
itsert! woih 1he first chip i saves!

NEW!

Cnly

89¢

m jacka 274387

'Phone Adapters

[#] %" Stersc Phons Jeck to " ==

Siwreo Phons Plug. Use standard 95
stered Madohones wih the new rnk

portables 2T4-366 . 2.59

'i]'h Shrwduhto‘h Slarwo
“mini" headphoned with

2TB-220 9o

TO-2 case. 2?0-1005 . 1.9

DC Microammeter
Cut 33%

Reg. 8.95

Q to 50 Microamer DC. Pracision jewelsd
maovemaent and easy-10-read fsce

1.39 01159 Sale 5.95

Radio fhaek

A DIVISION OF TANDY CORPORATION * OVER 8200 LOCATIONS IN 76 COUNTRIES

Aetail prices may vary At individual stores and deskars
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RADIO-ELECTRONICS

C/MOS - TRANSISTOR SPECIALS
CPU'S & SUPPORT CHIPS o e B
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— ;: g :: - - o - = = ﬂ = ALTRE Ry T il Sl n
pre-g o - = 12 IR Sa 2R OE] ST
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&l a an | we % am = % mw H o I e e +
[l IR T [y in i - PR % mw n --u--u:g- n
i L el U= - - = : : ﬁ MEM 1w e L e 1
e YA Eee e b= = = e A o In o=t f g4 i
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o n wn - el o . - - 1R g bl -‘-—ﬂt'ﬂ- L1
-] A M L1 -t - L IR n M . TR i
= = g=a BlS- IS I f ER | amede ]
RAM's ADM's = 3 - B owm p Eia e | Areilee H
- f—] - e = e »u bm-.a;. »
Dhaul - Wm B EL N a e "oy P owmwm w re M b +
fa v WS 4 - a2 - MW E I T L T UM pag .
gn el wle 28 TE 2 TR P
Taas ‘: :‘ u:: o - . A - " e
k]
ey KH TTLIC SERIES 4w =
RSB gk v wn o iR
LT} "
i # wiwn L g (L] MY » MW R
St sl i =l s Rmr ey
¥ um . I um ~ B
el M e o = I =) ] A N Wm ow MM oW
st - A Mt m - ] L] - v I M L] “ i ]
o cimpaee SRRl § 0 B E 58 | Eheaismse R
i o el T = 4 BB B - P w4 Hw-on
yaRT i RE =R\ =i sralans
Ay in e e Bk | ] B w1l - w MK W
t— N i | L] —— - _w im fH = o) » LU LC R, |
L] (] o T 11 o i - L1 »
M4 W oME - oW MmN
INTERFACE SHIFT DOUBLE SIDED DIP AIBAON e e i
& DRIYERS REGISTERS CABLE JUMPER ASSEMBLIES er vomgr W i ow
w wm e in B oweinatlONG . sz00 W'E 5 N5C% aw A
v HE D b5 T
&E —— E T4PINIZTLONG . 250 k. = :::: 2 =2
—— 1}
2= o RS 232 CABLE e wE- R Am &
= e 10 Conthctor, # 22 colar coded ware, ey i ks S
= e gray PVC outer cOver, 47 dameier e T mn ow mM_an
L3 AQ per 1. — 100° /634 00 u": i :3 = D .: y
- Add 20% postage 106 o/dera wnder 100° T LT T
© Add 10% postage for ordens over 1007 ey e e ey i Y
5 (o L LM e L L ) ]
118 -.GPU 1% TR - S A el 5 T
e S CRTCONTROLLIN (1]
;E M a1 g man ETLCAT LONTROLLER PFULL WAYE BRIOGE | 11v 0€ Rt
e L1 Y A W A
50 Py AKGHT AHGLE CONMN in I 1 RO HWE M M . el L
20 MM AIGHT ANGLE CONN. 115 B e N ne wmlwoowox I, oyl
- i [ L Bl BEE
pferge. eI ! SPECIALS GOGOD THRU MAY 1982 B pas ey 1
20 Py g O Cadms R L8 ) m—
PN RO CARLUL Ee (]

MLATLRE MULT TuAR TRIMWNG FOTS
B0 WA X0 1R Ok Eok . a7 eeeh 30z 0o

FReyTAD ohewd BONAD
%0t (HORARLE £40H 5 AT JEARG 1, * THICK
LT 12

EPOXY GLASS YECTOR BOARD DIP SWITCHES
MO 2% WIRE pyuar Yk CTR2O8 & APCrAsTioM L M

1118” thick with 117 mpiing BNGLESTRAMD 100 1148 | cram »  reofcon @
A" x B L $1.95 cazm oy sronconw oL a 3 5
Ciard: Mo inll a2 R w mm o=
8;‘;’3‘:8‘5_?:95 TOGGLE SWITCHES mm oot vm = o :;E . EE &
I LY E ] -y - -
g T e v | SCR's - - =i
e An ARC | el | s | 30E S IECR
nln-cn::bmm:mun-; ihdad 3 " .il" | mo miimiie fors ™ e
MO0 TR e 280 12 00 gt X 1l -
';.go%m“l"‘.’! w  limpehim] welimlinien e e e e
265 mapt? by P Py L5165 2008 Suiv b e e Rt B e R I =
A e e .
Lo e w1 TIOW Gl e Avtd AN I T SRR S e e
;'g‘l'nc;:l.‘:lo e :: - » L - wmgm »
WADI4 PRDTD Dany KTON ] i e W, A e i
T 1 TROF 1O LAY OR . - i * e 8 wum -
e bk 0 3| fEm s e o
|z&ﬂ:‘ﬁvll‘ [IEINTREN 3 i = AT el e
Ty — b - -~ - i -
ot SFC 3301 — 50 PRV 304 Wl AR oA
: 'Wmmua_$=m'-=m-
NV IND1A) .. ADIODE. . .. G e S R = asnmn
o E ] LY Tl L] LT ]
T T L LIGOGT g SILICON POWER RECTIFIERS e e :
OFEBYIND ey 4w | P 1A e s usa e |2 & ms e :
‘-J'Fmri-l:: 15UF WY D000 W 4 W W 4B R - : :
i e suw| T e % o % im sm : H -
IWEIN LU e | e B & 10 e W C
LT LD ey L Wi 91 30 0 200 A% 1500
BRI Y100 e o mg 14 W 00 250 1080 18R
_Houav an ] 00 X % W IW 120 X
SANKEN ks | S O-HERS
AUDIO POWER AMPS i i A
Si 1020 G20 WATTS .$12.50 =
$1 1060 G 5O WATTS $27.60 } .5V at 800ma SOLARCELLS |: H
ZR PRV 14 LASUR .55 3" diameter $4.35 - g
RS232 7 SEGMENT DISPLAYS w2
FSCBEM4 dot OLMICA S &%
CONNECTORS CC 9 oscay 588 DLTICA B M |, FIE?IU_LAJSRS .
FNDSACEC B & 85 FhOM10 47CA %5 [ qw .
g:g".:‘m 'i: FHDBIOCA, 5T 0 S5 FNDMD #TCC  H95 | MOAcwmmim S e A
; i Groen & T8 e
HODDS ... A L R e e o Taue R aavunn
POSTAQE ADD Y% rOR DADEAS UNCER 272500 “Wwﬂm&wﬂmm ;,‘:° N rolﬁMclAalu:

RATES  ADD 5% FOR OACERS AETWEEN 0Z8.00 AND 15000 S0 n sttt oAl O Cramcs s MUCToabe b maMPsing
ADD I% FOM ORDERS ABOVE #50 00 e ] T Camuool uath WM

SOLID STATE SALES B s DvenTosk:

OF ODUR ORDERS WITHIN
B AROX 730 24 HOURS OF RECEIPT

TOLL FREE 1-800-343-5230
FOR ORDERS ONLY

SOMERVILLE, MASS. 02143
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CECHHHHHHHHH
MICROWAVE KIT
$8995 MICROWAVE TO

VHF TELEVISION

COMPLETE INSTRUCTIONS,
HARDWARE, POWER SUPPLY
& YAGI ANTENNA.

CLEAR-VUE ELECTRONICS

%’. 0. Box 600, Rochester, M1 4805
313-375-9730

MICROWAVE 1slevision “downconverters'
under $50.00 Highest Quality, easily assembled.
Catalogue: $2.00 (refundabie). NDS, Box 12652-
R, Dallas. TX 75225

HOW to build data splitter. wye cable, lin® driver.
ASCIl characier generator, and their power sup-
plies Schematics. ASCIl waveform chart. EIA
Specs $14.95. JOHN MUIR, P.O. Box 1274. Vic-
torville, CA 92362,

SUBSCRIPTION Television Microwave Down-
converters: UHF Sinewave Systema using Ad-
vanced Clrcuitr‘xlnd Technology. External TV

connections. Fifty other complete kita availabie

Send $10.00 for All Plans And Prices to: BETA
ELECTRONICS, 2081-G 3rd Street, Riverside,
CA 92507,

ELECTRONIC leme and kits. lor free catalog
wrile: DAC INDUSTRIES, 6005 Musket Road,
Fort Washington. PA 19034,

HUNDREDS ot telephone. surveillance, transmil-
ter. raceves and olher products. kits. and Plans.
Cataicg $1 00. INTER H, P.O. Box 54B53 At-
lanta. GA 30308,

PRINTEC circuil handbook. Sixty pages Nine
diy methods. Send $12.00 pius $1.75 shipping
Zé’g‘}‘lsn(. 750 Littte Matterhorn, Salt Lake City.
7] 107.

SUBSCRIPTION talevision education manual
Complete theory and cwCuits $9.95. Parts and
kits avallable D & S ENTERPRISES. P.O. Box
110901 RE. Nashville. TN 37211.

REPAIRS

ATARI games repaired wilhin 48 hours. Mail in
with your check tor $34.95. Return mage in-
cluded. V.GM. REPAIRS, 2558 pstasd
Tpke., East Meadow, NY 11554

FOR SALE

MICROWAVE receiver system. Write: “Dealers
Wanted.” Dept. RE, POB 4181, Scottsdale, AZ
85258 (602) 941-9335

SCANMNER/monitor accessories—kilts and fac-
% assembDled Free calalog. CAPRI ELEC-
NICS, Route 1R, Canon, 30520

POLICE/tire scanners, 5canner crystals. anten-
nas, radar detectors HPR, Box 19224, Denver.
CO 80219

TEST equi néw Erd used. Catiog $1.00.
PT). Box 8756 White Bear Lake. MN 55110.{612)
429-2975

THE Intelligence Library. Restricted technical
secrets—books on electronic surveillance, bock-
glcking, demolitions. investigation. etc. Free

rochures: MENTOR, Dept Z, 135-53 No. Blva.
Flushing. NY 11354

MICROWAVE 2 GHz Best in the Wostt Down-
converter xits $39.00. Complete with antenna
and control box $9%.00. Factory assembled —
90-day warranty $159.00. G ELECTRON-
ICS, 6007 N. 615t Ave . Giendaie AZ 85301 (602)
247-1151

CHEMICALS. apparaius. pProject books. wiode
selection. Caralog $1.00 send to; PIDNEER LTD,
IND, 14a Hughey 5t., Nashua. NH 03060

RESISTORS Vaw. YaW 5% carDon fiims Jc ea NO
MINIMUMS, Cabinet assortmemis. 1% metal
films. Requast detaiis. Bulk pncing avaiiable. JR
IP;DU‘STR ES 5834-C Swancreek. Toledo. OH
4361
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One-Stop Component Center

This is a partial listing of over 600 items available
from 600 authorized Jim-pak Distributors:

e T

374 Want @ AFC
2 Want & 0°C 15 Tuin Pot.
O Slotrad Shalt Linsar TOpar

Linsar Tapar W0 Ohm. S0 Ohm,

1K. 5K. W, 25K. GOK. 1K, BK. 10K. BOK,

100K. 1 Mag 100K, S00K. TMag

-8

DIP JUMPERS AND CABLE ASSEMBLIES
-1
0181
bJ-14-1
0J-40-1
0J-14-1-14
BJ-18-1.18
2124
0J-40-1-M
ARTRSH
BJ18-3-18
DB25P-4.P
0B23P4.S
DRSS -4-3

14-P 15l Bingin-Ead (Dip Jomger)
16-Pin 1 -Fom Sangls-Endt (Dag Jumpad|
24-Fm 1 Fo Smgis £l Oy Jomger)
BP0 1-Fon Smgie-End [Dig Jupw}
18-Fin 1ol Dewbie-End (Dl Jumgar]
15-Fa 1-Feut Dowblo-End (Dip Jumpur)
24-Fa 1ol Destin £ng (Dip Jotigar}
AP 1-Fol Oosbin-Endt (W Jutger}
T4-Fa 3-Font Duubin-End (Dip Jumpar|
18-Fn 3-Foml Doubin-End (Cay Juinpu}
DAZSP - 4 Fem - DEZSP (Cabn Assambly)
DAZSP « f Fosl - DAZSY {Cobly Auspwidy) 1.8
DA25S - 4 Fast - 08255 (Cabie Assembly) 18.95

e
in
i
.
4.5
4.9
5

ne
4
(X o]

1695

#o» LS Schottky #m

TALSO0. . MLSI . .. ..

BSkisii

R Er PR

RimeRara s bRk

DATA BOOKS Jm.
JPCHL
JPAPD
30001

Jin-Pak 7400/ 7ALE TTL $3.95
Jim-Pak CMOS/ Linast
Jum-Pak Micry /Displey
NaDgny! CMOS

Nattenal Linowr

B mmu
SREREBS

I ot et

—

75
e
)
95
.15
)
89
58
5
&9
J3
B
B
.19
5

——

JE215 Adjustable
Dual Power Supply

Genwral Description: The JE215 & & Dual Power
Supply with Indapandent adjustabla positive snd nega-
tiva outpul vollages. A reparste sdjustment for each
of the supphes provdes the user unlimited spplications
for IC current voltage requirements. The supply can
also be used s @ genersl all-purpose varisble power
supply.

FEATURES:

* Adjustabie rdgulatec powar supplles,
POk end neg 1.2vDC 1o 14VDC

* Power Ousput lesch supply):
SVOC ® E00mA, 1GvDC® 750m 4,
12VOC® S00m A, and
1SVOC® 175ma

* Two, J-terminal od}. 1C cagulators
with tharmdl ovarlO8d DroTec on.

* Hast tink r89u 18197 cooiing

* LED "on'' Indicatar

* Printed Board Conatrutilion

= 120V AC input

* Size: 3.1/ x B-1116"L x 2H

JE215 Adj. Dual Power Supply Kit lasshown) . . §24.95

BlLS37
SOCKETS W
ot 3o e

24 Pin WW goid |

& pin WW gola 2,%

W p. plugftoverl.

16 P. Plug/caverl. %

24 p. Plug/toverl.ss
Also. The Malex LIne

VoV o0

BRREREESE
5
c
o

o
a
=
i)

DIODES ?}JRANSISTORS

2NRBA . . 1.19

4

JEND

MRl LA B T e

D-Subminjature iug
E-Subminialure Socket
Covar for DBXSP/S
P.C, Edge
BHC Plu
BNC Jac
UHF Adapter
UKF Panal Recp.
UHF Adasptar

PL2SY UHF Plug

UGS/ BNGC Plug

UGI0M/U BENG Bulkhead Recp.

et NN e
SRRER

BRRSSLE

<= JIM-PAK

KITS

¥ 1 Amp Reguisted Pewer Supphy KR, .

Mult. Vatage Based IE | Acapts 1 JEZOO) .
55K 7 1.0 Amp Poguivind Puwwr $u000 KN .
Neg 17¥0C Adapter Bamrd K (N JEET0)
Adprstziin Power Sopply I | Fretursd sbovi contar)
Digital Tharmmater KR

Suinr Col Pl KR

Hazadacimal Encode KE .

ASCYI Encoded Keyheerd KR .

S-Dirgit | 300°") Cmeh W [Mictmred abavn right} .
£:Cign | 357" ) Camek KR {Pctured sbovn nlt) .
#-Digh | 53" Clock KRt

Funcia Gamraior KN {Pciured beleer rigi| .

JETY

CAPACITORS

Dipped Tlntllﬂn ELECTROLYTIC
Jdmfa @ Xy 3 Imfdesov V.
/.89 4. Imfd 850V /.59
3{39 1omfc @50V A
s/ .09 Zmid asiVv 24N

119  4Imfoeshy /.89
/LB 100mtd 850V 59

1.19 20mtd 850 65
lamfd @25V 1.8
ZX0midelsvV LB

S50v CERAMIC
10pt-082miad 459
MTImfd 4
dmifg 4.

2.2mtd e SV
Limtaesdv
1.Tmfd 825V
lwnitd @25

IImidesvV 3.95

v MYLAR
.ml-(?lm fa .7
Jzzmid '
DdTmtd

Amtd
22mfa

- LlsLuEAR -

RPN

AR ERRANARE BT AN

PpaRIL RO NI
Lt

Bh Rt MR Rbis SR G A E

AR
[ L X1
5

e

GRAB BAGS

Diss. Capacionry . .

B

172 Wit Rarirator Ay tartemast
Minaalyry Shie Switches . .

Hapt Sk Assorimes |

Transistars Pustic /Pomrer

Cheires. Cols il Indoctors . .,

3 Tarmingl Soldes /Sctom 1w
SPUETE, Sundefh, insulnien
Wathers 308 Spaces

Lugs. [ ]

Hodware B — Huts. Serew. 6. .
182 wetl Resston Assortment .

;- maet Digplay ... . .

U fusl & Sart 0 .
143 Amp SBean Ractifins | Dty
Shrink Tubing — Agzorted 1" plecas .

kO D AR G P G R G R A U e e e

ARARARAARRRRARRAR AR ZRRARR
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MICROPROCESSORS
A CPU (aMHZ)
X Tune Musical MPU Chip

EPU

Bit (/0 Port
al-Olractionsl Bus Driver
Char4cter Generator
Tri-State Hex Buffer

X Baud WART

M-Key Kayboard Entoder 1
4K Statlc RAM (20002

16K OYnamic RAM [(Z0ns)
SK EPROM

K EPROM {+5V}

Z0
L73AN-1

-

Brwonel
B AT ERRE RS RB

1044 1 = 00

Function Generator Kit

Provides 3 basie

f Hne,
triangles and squars
wava. Freq. range
tram 1 Hz o0 100K
He, Qutput ampik
tude from O wolts
o over § wolt
{peah 10 peak).
Uz 8 12V mpply
or & 8V spiig mp-
ply. Includes ehip,
P.C. Board, gom-
Ponents & instrue-

JE2206B . $19.95

861 AVI

-
[~
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SUBSCRIPTION TV KITS
UHF Gated Pulse Kit.$39.00
UHF Sinewave Kit...$37.00
Kits include parts, manual
and etched pc board.

Informative Cataleg.. .$2.00

J &W ELECTRONICS
P.O. BOX 61—-B
CUMBERLAND, RI, 02864

WRITE FOR

—— -MCcGEE'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel: 1 (316) 842 5072
904 MCGEE STREET KANSAS CITY. MO. 44108

—
VW=

REVERBERATION lor crgans and keyboards —

imply connected to any electronic organ. even
hose with multiple outle! channels ROOm Size
and reverberation time adjustable Nothing com-
parable in this price range is offered on the
market Send foriree brochure. DEVTRONIX OR-
GANS, INC. Dept B0, 6101 Warehouse Way, Sac-
ramentc, CA 95826

SATELLITE Bulfs: used 6. 10.and 16 (1 parabolic
antennas for sale. Muchmisc Calt days: (216)
871-555z2; evenungs (216} 779-8539

MICROWAVE and other TV equipment. Catal
20c, manuil $1. TROJAN ENTERPRISES. 29
Shelby. indlanaPoiis. IN 46202

RADDS W
VIEWPOINT

SUPER SALE

EPROM

1-7 8 up 54 up
2716 4.15 3.90 CALL
2732 9.70 8.85 CALL

16K RAM EXPANSION KIT
For TRS-80 Modal 1l
Set of 8 places UPD418-2 {200nS)

Das umahad Wih purchide 80 requesl 51 3.95

WRITE FOR FREE CATALOG
= SUNTRONICS CO. .

— 12621 CRENSHAW BOULEVARD

e HAWTHORNE, CALIFORNLA 90250

_‘.;- 4CEAPN DT M) FCAAL T SRATIDIL
BIGeE HOURS. b o0 TD0m 8 Xows
14 CALIORNLL

s
OUTHOH Al ORwLy TOLL SELE

1-800-421-5775

{213} 644- 1148
Wd Ovdar _ drarasm Onlir 310 Sans Moy Drtiee g Ol 1o
#0 R0X 1957 Dol R HAWTHOANE, CA 30250 Vs Yo
WISA 0 Mgalartaed | Pasas Wt 4aPTeon date) Add §200
T 2 P Ag B M CpioiooTd ranuchints Salel % 4200 aa

FREE Fiyer! E lectronic components. IC s, LED's.
etC. Send SASE 10 SYSTECH. Box 18305 San
Jose, CA 95158

MICROWAVE TV units complete— 1 year warran-
ty. $150.00. MEC. Box 3123. Tempe, AZ BS261.
alers Wanled.

FOLICE scanner owners anenliOn'_ Ptﬂe 10
coda. fire dapartment code Send $4.00. ROBERT
TURRIN, P.C. Box 1562. Cithon. NJ 07011 .

FOR sale—TV-VCR shop test equipment and In-
ventory, RCA. Zenlth. GE. Phlico modules and
pans Bargain pnce Send SASE for complete
lisL QON DEMARCOQ 5687 Bilimyer, Tecumseh.
MI 45286,

OMPUTERS
ATARI® 800™
COMPUTER SYSTE

A00w/ 16K *350 00
B800W/ 18K 189300
*,

| - 800 Computer w/48K
|- i Sa2s00
ATAR| PERIPHERALS:

Printer "RI5 - 85000 *

DISKETTE
« SALE»

Wabash:
5% —~10
$24.90

Binch—
$S!50: Mare Avait.
LTY. PRICE AVAI

Hmar

Temn Ghirvih Ouis Soar §
Copr 3F Wik
e Cmapnind
i Dwia
i Aalirons
P e T

ol

ZEMITH ZVM-121
finm Wats ! Graen H
17w
15

$ 11850
8255 —="5.95

s746-8 —*3L00

to buy Min.
pulse widih
Wrrawc.

$1895

QUV-T8/2 LoaicaL pev
“EPEOM-Eraser”

*Erase up to 1S EPROM'S
in 30min $49.95

REAL-TIME CLOCK
CALENDAR {M5M 5832}

e Mono Meie Gade CHOS 1 C

‘7.45

LI (49

ATAL
"M Pelmay ial Covrw $ 285

GLOBAUT .Y B

Dvahy, D 0907 ABRCS °

Racord ‘490 B208

Pt b et e Asyen Edit - 4900
Junldlwl) " Star Mmainey- 45°0
A2k MAM- 17298 . Bamhatiwd- 2800
Basle Cart= 4990 Cham =~ 3200

* MONITORS*

ZENI‘I"HE |
12in WMHE

JCS
12in

G Phoy.

H-fas, — $118.80 X
e = 316080 ¢
Non glaie

CONCORD

COMPUTER
PRODUCTS

1971 50 STATE COLLEGE
ANAHEIM,CALIF D280D6  af@°

1714)937-0637 ot
_“':I‘c;o_w \g"\a\ +

"IOmm:'n.II: €4 13 ADD W
AR Ky
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Bare Bones
w0 Keyboard
w/O Pwr. Supply

Govt. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!

,,‘RE' UPON REQUEST!
Send today for FREE copy of

NEW CATALOG WS-82 Address; Dept. RE

FAIR RADIO SALES
1016 £ EUREKA - Bos 1105 - LIMA, OHIO - 45802

LDNG-PLAY cassetto recorder, 1% pounds. with
twO Sl0w speeds for r@Cording up to 15 hours on
& single standard C.180 taps! Unbelievabls san-
sitvity and vauce fidenty. Takes telephone ra-
cording and vaice Activator accessories. Perfect
for professionals. stuoents. $ecurity personnel
Excellent tor radit and TV, secunty moniteri
home surveiianca. lectures. Free brochure. EX-
TENDO-TAPE SYSTEMS. Box 16000LC. Temple
Terrace, FL 336587

ADVAMNCED technclogicsl devices. Camputer lo
human bran interfaces. alking waiChes. satel.
lite home earth stations. lasers and many mare
amazing products Send $2.00 lor catel to:
TECHN CNICS, PO Box 2643. Winter Park
FL 32790

CAR stered graphic equalzer amplifier. 110
watt. 7-band equalizer. with LED pOwer meters
Factory {resh and pretesied. $350C. Free ac-
knowledgment of delivary. Send money order to
J. COOKg, 1381 North Sereno Circla, gount ful.
UT B4010. Plus §2.70 shipping.

BOB'S TV doss il againl Six hour ¥YHS taps only
$130 for a box of len BOB'S TV, 93-15 86 Drivi,
Woodhaven. NY 11421

COMPONENTS

BEERIRRATT I ZIZZARS

SOPP I A PR -

25IIREERCREIZNRRINEELLE

201 s 3 80w U 1008
e il

fig;ig

T
H
ssExegalEe

-

Eggggiiiig
lzigiggll!ilillli
HEH
sXYSBasx="

Ay

BES LS aNRNeEERR e ERREERARIRRRIRRERES
E!ﬂ
8

LS 1411 M4 1434 $ e

g MO

PPLE |
$450

tgs
9 g

E
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riams2y  the first name in Counters !
9 DIGITS 600 MHz $129%

SPECIFICATIONS

Range
Sentitivity:

WIRED

z 1o 800 MHr
Lem than 10 MY w 150 MHz
Lets thas 50 MY o 500 MHe
0.1 Hz (10 MHz rangod
1.0 Hz {80 MH: range
10.0 Hx (800 MH1 runge)
9 digiv 0.4” LED
Standard 10,000 mHz, 1.0 ppm 24-407C.
Opliona) Micto power oven0 | ppm 20-40"C
515 VAC @ 250 ma

The CT-90 1 the mor vertatile. fearws pcked counder svaslable fof ke
than 330000 Advanced design festuren include threw 1eleciable gate limes,
nime d:gity, gate tndic sl and 3 unsgue dirpiay okl fasction whech bolds the
Jupiayed cound after thr iaprut Ligral i remened Aba 8 l0mH: TCXO ume
base i ured witkch ensbler ediy tero beal catitwinon checks againat WwYy.
Optonally. an meernal nicad hatery Pach, ¢ starnal ime bae ingut and Micro-
power bigh sabality crystal owen lume base are availsble. The CT-50.
performance you can count onf

7 DIGITS 525 MHz $993>

SEECIFICATIONE
20 Hzrwo 525 MH:

Resclution

Crivplay:

Power:

WIRED

Tiw CT.70 breaks Ow price bamer on b qualiy frequency counlers PRICES

CT.M0 wired, | yearwarranty  $99,93

Lets than 30 MY 10 150 MH:z
Lese than 130 MY 1o 300 M1z

10 He{$ MHE range)

10.0 He{50 MHe range)
100.0 Hx {500 MH: rangt)

7 dipa 04" LED

Deetuta fesiures mch as, Uwee frequency rengen - each with pre amphﬁg.uon,
dual selectable pats Lmes, and gale ctiviy maks

smap Tha wade frequency renge enabler y9oW Lo Mccurately mestne ﬂlnllo
from sudso thru UHF with 1.0 ppm accurscy - that's D001 %' The CT-70 in
ihe anawer 10 4}l yout medturemenl peedy, i the firkd |ab of ham shack

CT-70 Kit, 50 day pans war-

ranly

AC-1 AC adapier

BE.| Nicad pack + AC
adnpeer/charger

8495
398

1195

1.0 ppm TCXO 20-40"C
12 YAC @ 250 ma

E 7 DIGITS 500 MHz $799

WIRED

SPECIFICATIONS

Range 1 MHzr to 300 MH:

Semustivity  Less than 25 MY

Resohstion: 100 Hz (slow sate)
1.0 KHe {fma1 gate)

Drisplay T digita, 0.4 LED

Time base 10 ppm 0-4"C

S ¥YDC @ 200 ma

Here's 3 handy, proersl purpoie cousler Ui provedes mosl counter
functions ot Al wnbebevabie praca The MIN} 100 dosen 1 have The Rill
froqrasny 1 anlt or ipat uipedanc ¢ qualiiurs founst i Bigher price sests et
fox banic IUF vignal messuremesia, It cis’] be beal Acourmte messuremends
el ber emvade froew § M Hi al) Use vy 1o 500 MH 1wl eacelirnc weaiitivity
thrcmagivonet the racge. il thr two gate Dmes et you sebect the resolutson
denred Add the mcad puck opteon ssd tae MINT- | 00 mukes 88 v a) nddition
o your tool bot for “is-tee Bald” frequeracy clachs mid repars

8 DIGITS 600 MHz $159%

WIRED
SPECIFICATIONS:

Range 20 Hz 1o 600 MBz The CT.50 18 2 versatile lab beack counter that will meaiure up 600 MH:

Sensiumty  Less vwn 23 mv 10 150 MHZ  wih § dighh precision, And, one oF s teest features i Lhe Racerre Froquency

Leus than 130 mv 0600 MHr o0 Cpich ums the CT-50 wto 3 digptal resdout bt any receiver The

L0 Hz (60 MHz cange) s U

10.0 Hz (600 Mz range) adapier i sanly prog d bt ey acd 3 umple comrcton Lo U

3 digis 0.4° LED receiver’s YFO i nl) Ussd v requered fov wie Addaig thr recerver adapier i no
way limis U operslion of the CT. 50, 1he sdapsrr cam b convessenly

2.0 ppm 20-40°C
LID YAC or 12 ¥DC switchesd am or off The CT.30, o counter that can work double duty!

MIN‘ 100 wired, 1 year
wATANLY

AC-Z Ac adapter Tor MINI
100

BP-Z Micad pack and AC
adapier/ charger

3.98
1293

CT.50 wired, | yewrwarsary  $159.93
CT.50 K, %0 day parts
warranly

R L. receiver sdapler kit
WA | wnred ard prs program
med {3end copy of recerver
schematicy

Reenohution 119.9%

14,95

Display
Time basc

Power: 29.9%

DIGITAL MULTIMETER $992

The D -70C offers prof | qualny peth B bbby it price.
Fesrures imchade 18 differert rangey anad 3 dusctions. ol srrasged in 3
conveniene tmy 10 et lormm. Mrsremenn sre Baplsred on o e 344
dign. ¥ inch LED frmiomu woth susomanc decimal placement. gutoumat ic
peolar iy, cwerrasge v smon sl cver lond protecrion up e | 250 vl on sl
ranges m‘"hvlﬂ\ulv good-proent® e D 7000 houslie grear. s handsorme,
et black. rumeed ARS cie wih convenarnt treractabily ot bl makes ot an
redea] wddditionn 10 any shop.

SPECIFICATIONS

DC/AC vohie 100wV w0 | KY. 5 ranges
DCAC
curment
Resunane
Input
impedance
Accursey.
Power

DM- 200 wwed, | year wamanty  $99.95
D700 Kik 90 day parts
wATAntY

AC-1, AC adaploe

BP-3, Nicad pack +AC
adapier; charger

MP-1. Frobe bt

0.luk 10 2.0 Ampas, 3 ranges

%95 0.1 obms 10 10 Megohma, 6 ranpet

395
10 Megohmy, DE/AC volts
0 1'% basic DC volts

4'C cells

COUNTER PREAMP

19.95
195

AUDIO SCALER

awho

ACCESSORIES

Tekicopad = hp amenna - ANC plug

High impadance probe, Ight losding

Low pant probe, bt sudio meaterements -

Direct probe, general Purpos uisge

T bail for CT 70, 90, MINE100.

Color ettt cabibration uns, calihsies counter

againtl color TV cigaal

Forhgh rrcl
UPR Fequencs,

& Greg bou PL Loner
& Munplies by 1D or 100
& 001 Hz reschution
529.9% Kn

(IS, AR vias, 113,
2575 BAIRD RD. » PENFIELD, NY 14526

MHL Small sue. powered by plug transformer-included.
& Fa123 &b gain
& BNC Connecion
# Gread for sniffing RF with pck.up loop

£39.9 $34 95 Kii 54495 Wired

can @@

PHONE ORDERS i

VERMSY  Sabbariie grtrpntord o om dur |0 d7ra o A pemad
derm an Swngeiepd tora bor 1edend d 3N bp yhogpnay

m ot 310 Ororvea. sl | (00 agd

wbed B0 50 My cotdasn B dd an

TR L TR

1 Ordlert =i ¥

CALL 716-586-3950
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FUJITECH aupio xits

LATEST AUDIO TECHNOLOGY
FROM JAPAN

Model A1033 Integrated Tube Ampiitier
* Latest Japanese Design
* Distortioniess Cutput Transtarmer using
spacial wirding technques
* Most Clrcuiiry on Pc.e for easy assembty
and humiree
* Qulput 30W = 2 Unra Llnaar
Swilchable to Tnode)
15W x 2 Triode Output
inoar ctss A parformance)
* THD under 0.4%
* Frequancy Aesponse A ~30.000 He {-1d8)
* Saparate Pre-Out and Main-In KIT ONLY
£499.00

$499.00

Send $5.00 for each assembly manual,
raefundable with order.

Monarchy Engineering, Inc.

380 Switt Avenue, Unit 21

South San Francisco. CA 34080
visa or Mastercharge acceptable.

* Bujii-i Heasdphone amplilier
° Reisy Outpul Muting

Model A501 Powset Amp
* Purs Class A 25W « Z5W

Switchable 1o Class AB 100W + 100w
Switchable 1o Bridge Ciass A 100W mono

* Switchable to Bridge Class AR J00W mono
5 Froquonc“oﬁnponse £ 200KHZ {+108)
* Signal-1o-

e Ratio 12008

' Non-magnic Chassis

‘Out-board” comprehensiva protection
circunry

* DC circuntry with limited use of NFB

. Hm:r; Etficiency Fluid Conveclicn Cooling
3 under 0.007%

* Dirsc1 OC coupling from knput to Qutput
* DC servo Circuitry
* Cascada FET Inpul in all stages

" Saparste Moving Cod RIAA smplifier
* Ohstonion batow 0.005% (3V)

Mu Cutpul 15v
nq.uoncy Aesponse 20HZ-20KHz 20.2 0B
mum Fhono Input
MC = 16mv RMS [1KHz)
MM = 270my RMS [1KH2)}

$345.00

KIT ONLY
$299.00

$299.00

Model AS02 DC Stereo Controt Center

KIT ONLY

SAVE up 10 50% on name brand test equipment,
Free catalog and Price lisl, SALEN ELECTRON-
ICS. Box 82’_-2, Skokie IL 60077

TELEVISION cable converters—video acces-
sores. discolnt electtonic Producls ang pans.
$1.00 ELECTRONICS ETCETERA, P O. Box 826,
Solvang. CA 93163

POWER supply —12v (@ 1 amp - 12¢ @ 2 amps
G5y @ 1.5 ampPs «24v (@ 3 armps. AN fused. Used
16 < § ~ 5% encased, molded plug. $21.95 ppd.
Perfect for disc drives F.G. STEYPENS CO.. P.O.
Box 781, Norwalk. CT 06556

TEKTRONIX 5 585, three plugdns. cart, 105 gen-
erator, $695.00 1ol {813) 494-3118, PO B, 1823,
Arcadia. FL 33821

BOOTLEGGERS Bibls for CB modincations
$12.95. CB Radio Repair Manua). $8 35, Linear
Planbook $11.9%. Aiso kits. complete units, and
morel Catalog $1.00 at: A P. SYSTEMS. POB 263
RE. Newport, Rl 02840

SYNTHESIZER module, PLL, 100 confinuous di-
rect binary coded channels at 10 KHz steps 38
MHZ out; wilh $chemanc specs. apphication
nates. Send $3.98 ppus to PRESTON. 7 Dons
Place. East Islip. NY 11730

SPEAKERS by Elecim-Volce and Others. Bujid
your Own sPeaker Systom and save. AlSO mMiCno-
hones. mixers, amps. elg Free 1§t SONIX CO.,
ox 58-AE, Indian Head. MO 20640 Phone {301)
753-6432,

ENJOY commercial free teievision Experl-
mental ireQuency control module 15 the finest
avaitable loday. Sine wave cor gated puise in kilor
factory Duilt. Information package $2.00, retund-
able on first arder. LEE-TROMCS. P.O, Box 253.
Taylor. M1 48180

ATARL CommodOre computers. accessores,
software, lowest 1pnces. nformation $1.00. (T14)
783-0556. SPORT "N’ SOUND. 21999 Van Buren.
Grand Terrace CA92324

UHF sinewave converfers complete Kits
$175 00, etched/drilled PCB $25.00, UHF varac-
tor tuner $40.00. lorocd kit $7.50. MC/VISA
acceoted Information $1.00. (714} 783-0556
SPORT "N’ SOUNO, 21959 Yan Buren, Grand Ter

$349.00 race. CA 92324
y ~ w SATELLITE system. $1950 00 Complete receiver

wits  avalable. wESTCDM. 715 Washington.
BULLET ELECTRONICS cininis. i st f| s icuidsiiortce
p o
= < THE Tranny Caddv—tOugh roomy hightweight
Kit S18.50 | See SpeCIAL WinTER [214) B8-3553 SRR fo;“:go& Rogri gfésdaspi ﬂi
Sound Effects Kit - ete,—1ull details: oom i
T B & lnmu— ”‘;2f5 BELOW g ' g 3 ! g’ Avenu®, New York. NY ‘m'?
T el T | Super Musle &4 P.0. Board Materal. Free tnfo. BOYD ELEC-
Pt i Teren St Maker i TRAONICS, 1998 Southgale way. Gramts Pass,
S s i arvision 3 ! i) OR 97526
2:.-"::;':'.:-?::.:-: $24.95 ' 2 e 3 ¥ §
(Beaic KN) . [ O« @
B | o s gl ¢ FRR R 30 CHANNEL
Bap K = vad 18 g Frose e b &9 g a w
s Pue Seoert, | Mo you can puay hundres gt songs ung e Busec Super LT 5 K
Dty OV 1o pogn | WV Maker The urnd 1eatier 3 single Inclery H su
vaistasy The B. w8 | BARERMGS micropocmaor G 1N COMME Wi 20 pre- 5 = E
i § 0 it o zmwnm By tng soddonm PACUS T O a3
.?-'vvl-* ||!Mmmﬂ‘\mnnmlnﬂﬂwla|m g . =z OROER No. i71AEDF
g e e e e R Y 2 ) ouzs on
e | el = =il 0 4 i 38 PLATTEBURGH, N,Y, 12901
el 2 m.:.‘.‘.‘.u.......-c'.":'..'r.::% 3-'-'::2 0 2nzg3e Tal.: (518) 8418700,
o (i tnaedaty o ¢ ereniee W L
'y sl Wetiveml TMRAFT (el £ woe Fl
ik L e e L 2338 EDUCATION & INSTRUCTION
Corwmmil B rour P S er i el e Fou i e KD pa t E,aryihing s o 1P aiac "'“'"'"""“" F{ & L
B e e e e D B S e e D = UNIVERSITY degrees by maill Bachelors. Mas-
morwvnmmnous:wm:;o?mm I [ tars, Ph O's .. Free revealing detals. COUNSEL-
7 Watt Audio Amp Kit $b.95 :.‘:.g.‘::l'.‘!:‘i'.. rn;:':::‘.u'é:b:mm‘m: [ Sk 5 58 1NG. Box 317-RES. Tustin. CA 92680
BALALL. SINGLE MTBRO IC AND GOMP OWENTS FIT ONAY™ | "8 atima & o nal oo s 00w 10 Slay chord) oF 4 Melody 23U0zau
£ PC BOARD {MCLUBED) RUNS DN 17VOC. GREAT POR | %47 sty somatasecui s | ; c*3s
SIVE asp, LERy | © Enveope tossol SR oachy e rois g 8
MRS EIT SRR | e e W : §_ Eer an E_CE LlCENSED
SOUND RIT. D Jukehen tON“':‘ D 4 o R UL i 0! ectronic echnicion =
Can «ﬁ_ tBPCII ‘ml Tt = ﬁ
rheps 5 pacapalicn E to 3600 R 3 o
Doomsday Alarm Kit $9.95 ..‘.Tl::;-nu 10 PG B W BCor Faran e -4 g i S 3 ? § i St rgg'r:’..,
1 pout Pl 17/ DI SHAMCNY BOLT FOU WOLKS |10 Wan reat @ | Sordtiive Tom Plastic ©ase =
g el o0 V3 ghare O, iy e e Kbt e oI ey e P g Izt """‘“‘1
will Do far POUL Thard (3 NO-WBY 10 BCCUABMIY S i thy SPECIAL WINTER PRICES 3 £ sreas tesied gk We aclusl FOC Gl guamt
Ungarthiy Apaby, sCroamd Bl 1000 [ hat Lot ool 8 Pl |1 S A Mad® il Cioly P taa B-pemdias o b No“mmw .lr“.fm lﬂ_u poal- ‘:m.
1 oy ona: CQuprantss
W ::d:?:mn.umrm TBwares or Crary LOUNGS A |3 haper v 082746 TH 4 b IO et wis f).ont, E vo Hox 28348, Son Francisce, CA 04120
o Qrwmt b kit or & Oaclicat Burgier slarm Compats wen | :""":‘;‘:W‘;::l 1900 il 433 00 =
F Mbo&ﬂ:g?c;';rmwnwmnu For = b i ;Es 5
&12 ROER DA =4
8 it ] OAGERING INFONMATION: Eggt N
5 yl.ﬂ‘ 3TZ Time Zone Clock Klt Caa W Writw For Frow Colalog ; =a§ ig thm':'mtm Home :ruar BSEE Degres Pio-
v
W § Mowmoesinoucoc i\ sonietmetit o |13 oo smmen s gmparotene, e | Ed Moy St dcvoncea rocemancoiom et
w 8~ ORAMGE ressdouty 10 min 10 timar % HAMS Comes | . &".“:mm Ot QnOTAT Lavat 1R § &8 2 , parence Acronce nupud'ou« i Yeor
Q COMPUAL i SrACld PIOSIE a0 And wellplug XFMA | = g:cp::m T i“i 8 ¥ ] FREE DESCRIPTIVE LITERATUREN
— n ok Dogr (. e ez b = Ohdrtr XTAL Tinalane o I w - B}
@ fnmmimte cwma L. | RUSESISGATS S CEL R N P A ATt 1
1 [iubbeiiy U e o EhLh EIAAL 378 3011 7O PLLCH TREETT CARD ON €00 égg&' g - J
LR o L ] “44‘ n L]
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(602) 266-9758 {602) 266-9758 HIiEGH KITS Cicimemn smse

FUll T DVILD AND V3E

EL LCD Meitimeinr 0357 1.5 Suality
1’0““ Ecrko The wParsunle VO MuRvmeter, n §" Free. Pawer Sepply CB_RADIO
oo bl i e ST O T GET more CB channels and rangel Frequency
?Q. SURPLUS % gl =" ok gl Al e Sl Sl Expanders. boosters. speech processors. FM
Mudel TR sty boermbied BB 4 oo, 00 it converiars, 1gnition noise blankers, how-to
6835 North 16th Street T e KA books. Plans. modifications Catalog $2. CB
Phoenix, Arizona 85016 0-50¥ 34 Regulated M AR SRS i A
Adjuslable Fower Supply
**TV BOX BUILDERS"* e S i b | __COMPUTER ACCESSORIES
MRIT. :
LM 7812 ... 5135 LM301.......890 30W Single Chanel Py "lﬂ:l- LEMON-AID Loader P(Isug in. Enassto;t:ggy cas.
no w sette 10ading TR5-80. Guaranteed. $12.99 post-
LM7815 ... $1.15 LM 1458 ... $1.00 Comewe plmt e i v, b aid. WAYNE LEMONS TECH_SERVICES. PO
7BLIS...... $1.05  (M380..... $1.90 o o o e e e ox 429, Buitalo. MO 65622 (417} 345.7643
LM1800 . ... $2.45 NE 565 $1.90 ~
LM1889 ... $2.75 MC1330.... 5240 ::m‘m" i |
MC1350. ... $190 | | Pragrammabie Music Ooor-ben CABLE =
W O . .L ﬂ ‘
74123, $1.80 MC1358.... $210 i eio v e ncmmglirr::\:m%smmaemn:;l\n. . 34 h,
TR o B1a M RGSIAL stranded MIL-SPEC . 13/,
RGUY 544 snieid MIL SPEC | A,
CH3/CHAa Modulator e 'iorﬁkﬁg“l:om CIELECTRIC
RGEX (minla witeld rem,
1795 s fucion oo o maen | | | st Ly
femcienn LD wmch Comes an fensahad RGSOU 95% anieid . . 102 T
e e L
RGA9 . !
Rolor Cabie 3 1998 322 R Ty R Iecst,
Unlrc:sfl I:]I.llllﬂ" E,.t" WJ"EEL“ SUHE:I:: C:bl; I;‘t:;iﬁo ;: |uu|‘w M., ﬂ m wach add’) l’é 1t
Uharrigs Coumti Epents yp DPOT a:o-;ﬁ 1 .80 e CoOMMACToRI o
Sou et | Gror  Conon i 53“:;}'( us interne. o
Crarat tmp e rhgh g L.25% ta BNC) . 0w
L 18
32768 MMz Klel....... £2.50 Connactors—sh DO 10% st $1.50 minimum
i iy FREE CATALOG
. Feaction Gamerslar We Blug specuine b Nagh draisiery COD 360 $1.50 = FLA. Res. aid % Sales Tan
P Garerravgl rEgla, e ™ WA ) cuatom MOR A
9 V. BATTERY CLIPS ST TREILT IALI | iEMAL BLECTRONICS
: MR mxemte] 1t i 5655 SW 80th Stiee!. s
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[ ELECTRONICS |

1355 SHOREWAY ROAD. BELMONT, CA 94002
PHONE ORDERS WELCOME —

J‘w

rices Subject lo Change

JEGOO
Hexadeclmal

19-KEY KEYBOARD

Tha JESO] | ncpom ¥ "
it ke el o b Trpm LE R I
W som dfifect progemming 1or §HoR MiCroprooIaon
o B-ah mamoty CUtuRe Thine sodMiensd By o o0
videl fgr umer WPMMIEM
o 1A T svallaiie. The outpwel] se Letchad gnd maeniiored
whh S LED rosdeuls st Inchoced iy o k oy By tirobe
Parturi. Full BBl iptched Jutput 100 mroprocemo:
wim, Thres umrcagharing pgyir with SRS baing bHusbds
oode niban. Dobsunes oo poovigl ter o) 1§ Fevn
B LOO readouts T veriTy sntriss Ewwy interfaciog winh
fanascd 15aM IC sonastier. Only +BYDC recwie
fae operatipn Bire INTH 2 BN 2 #%CD

whn sre heving 3 Shabie

JEGDO/DTE-HK JATylientd §99.95
JEGDO Kit #c Baures Cmpnis (e wase) . . $59.95
K19 1-ray reyvosrs (raybesrd onivl ... 514,95

DTE-HK icam onir — 1w nanwaw-ol 544,

{413) 5928097

CIRCLE 62 ON FREE INFORMATION CARD

WWW americanrad

iohistorv com

BBl AV

[~
ey


www.americanradiohistory.com

QuUalLlTY parts at
DISCOUNT PRICES!

4 CHANNEL 8 TRACK
" HOME UNIT

BRAHD MEW UM TS,
ASSEMOLY IWCLLDES)
TAPE HEAD, MOTOR S£LT,
1HOVAC MOTOR, PRE-AMP,
L1GHTS, SWITCHES,
SOLEHCID AND OTHER
USEFUL PagTs ., |

AN EXCEPTICHAL BT

$r.3% MER Ao

DEVICES
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i 8 DEP™M t" BULILT-
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PAMELS MOT IHCLUCED. -
55.25 PER CASE
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120 volt
‘ primsrins -

T MLGH aY 1AW DA

§1.25 LAH

10 FOR $11.00 & VOLTS ul 180 .28
12 ¥.C 7.1 S500mA  $2.50
MY a3 AN 5850
18 VOLTS ot 350 MA  $2.00
1P VOLTE mt 1 AP 3430
252 ¥CT s 2.8 A §5.50

*MRF 901
L4 MICROWAVE
TRANSIETON
$2.50EA.

IILL ELECTROMICS CORP.

805 . Vermont Ave.
P.O BOx 20406
Los Angeles, Callf. 90006
[213) 380-8000

Moan. . Frl. Saturday
BAM.5PM 10 AM.3PM

7 TR LENGTH
1 5/aM TRAVTY

RADIO-ELECTRONICS
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Elecironic Door-Tunes

These uhits are '1 8
i
t

COMpPietE with sil { |
parts Inchuding
MR O e Ba0r

Gencribed $bove t

Minor ploblems
raqutte proubie-

shootlng
s
Schemalic includad, as is. onty $14.895
Shipping & Handling. s 3.00
S00%. Lin. Pots: 85%en. or 4/32.00
6FL Coan with ACA plugs: v$2.00
Ca. PR3 Adid 8% Tax PFosisge SO0
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ELECTRONEC KITS FROM HAL-TRONIX

2304 MHZ bowx CONVERTERS. TUNES IN ON
CHANSELS 2 TO 7 ON YOOR OWK HOME T.V.
BAS FREGQUENCY RANGE FROM 2000 WHZ TO
2500 MHZ. EASY TO CONSTRUCT AND COMES
COMPLETE WITH ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS,
REQUIRE 4 VARIABLE POWER SUPPLY AND
ANTENNA {intsonos can be & dish type
or cafferr can type depending oo the
sigual Wtrencth ip your area.)

$49.95

2304 MOD 1 (Basic Kit)
2302‘Mu6[3-§'t’385ic { Pre-amp)  $59.95
230%5 ‘3m(-:|.i'-6nln Pre-amp)  $69.95
POWER SUPPLY FOR EITHER MODEL ABOVE IS

AVAILABLE, COMES COMPLETE WITH ALL PARTS.
CASE. TRANSFORMER, ANTENKA SWITCH AHD

COHNECTORS {Kity 22& .55
Assembled..

Siolted Microwsva Anlenna For Above
DOWNYEIAES i BB B e ere s $39.95

PREAMPLIFIERS

HAL PA-19-—1 5 mht 10 1 50 mhy. 1900 gan operates
on 8 to 18 voits ar 10Mma. Comphets ynn $8 95
HAL PA-] =1 mheta ]l 4 gha 1010 12 d gen oped
ates on B ta 18 volts ot 1Oma. CompMir uni l1295

g ol RN
16 LINE ToutH TONE DECODER K[I E ag
P.C. BOARD AND PARTS suisvuunn .

;2 LINE ToucH TONWE DECODER KI mag
.C. BOARD AND PARTS :.:au...333.

16 LERE EwcoDER KIT. COMPLETE gw
CASE, PAD AND COMPOKERTS ...:.3$34,95

KIT, COMPLETE WIT
ﬁsléfusagﬂiagegwrousms ! g .szﬁ 55

MANY, MANY OTHER KITS  AVAILABLE

Nt 3 i ey v A b It g o am dheit
ML TR priebun. To vy oy paeen 1 i 2 11

% cé, HAL-TRONLX

.0, Box 1101
- -I::‘( e SOUthGOe, M1 AB195

AL L 0 LG ] bearey & FCRTR Ly LIERFT
1 ] T THRE AN M T0MAL Chune b 2t LG
O Gy inh b Ao il W Py Eacd SO T A TIOR.
PEORGATION. Al W PO R P (S0 T
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Burglar/Fire Alarms
Security Products

ok Oy

Alarm Controls * Remole Stations
Infrared * Motlon Detectors ¢ Sirens
Microwave ¢ CCTV * Fire Detectors
Vehicle Alarms * Phone Dlalers
Key Locks » Wireless Components
Magnetic Contacts * Glass Protection
Lights » System Parts * Tools * Books
Bells = lomzatlon Smoke Detectors

%ountain west

4215 N. 16th Street Dept. RE-5
Phaenix. AZ 85016
1-800-528-6169
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WARNING! , |

gg:lutm
kes,
Interference
& Lightni
H ROOUS to 13
HIGH TECH EQUIPMENT!!

MicroComputers. VTR, HiFl, Lasers,
Spectrometers are often damaged or dis-
rupted due to Power Poliution.

Our patented ISCLATCRS ellminate
equlpment Interaction, curb damaging

& clean up interference.

Isolated 3prong sockets, Inegral Spikel
Ughtnlnﬂ%uppressor. 125V, 15 A, 1875 W
Total, 1 per sockat,

I1ISO-1 ISOLATOR, 3 Isolated Sockets;
Quallty Splke Suppression: Basic
Protection $69.95

1S0-3 SUPERISOLATOR 3 DUAL Iscr
lated Sockets: Suppressor, Com-
merciai Protection $104.95

ISO-17MAGNUM ISOLATOR. 4 QUAD
1solated Skt Suppressof, Laboia-
tory Grade Protection .. .. $181.95

MesieeChErgs, Visa, American Express

TOLL FREE ORDER DESK 1-800-225-4876

HL WA, PR B Canacl)

femcepl AK,
SATISFACTION GUARANTEED!

Electronic Specialists. Inc.
171 South Man Street, NahCh, A 01760

High Tech components may Interact! I

Power Line Spikes, Tame Lightnlng bursts [

Techmc 4l & Non 800 1617.6551532
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1982
DISCOUNT
ELECTRONICS
CATALCG

JOIN THE PAK!

Send los our Fres calMog and become a
mamber ol our exclushve Pak. Our
members receive Poly Pake”

exciting calsiog seversl

times & yebi. We olier:

Penny Sales. Free

Premiums snd Low.

Low Prices on a wide varlely al

Eleciranic Produets such as Camputer Perlph-
erals. Integraled CHcults. Speakers, Audio
Equipment. Rechargeable Batterles. Sclar Prod.
ucts. Semicanductors, and much. much marel

Toke advantage ol our 25 years as America's

foremost Supplisr ol disepunt electionics.
RUSH ME YOUR FREE DISCOUNTCATALOGI
WaAME:
ADDRESS:
CITY:
STATE:

S { |

CLIF AND MAIL COUPON TODAY TO:
POLY PAKS, INC.

P.D. Box 942, RA-S

c. LYRNFIELD, MA. 01940
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is17) 248 nnj

B. 6. MICRO

STATIC RAM

"HLOZ-1KX1 330 .
Law Power %
2113L-3 1KX4 100 n.s.
Low POws 2.75 Bi17.95
HMETI8F 4 20K - 5v-200 RS
CMOS Low Power 2718

14 Pin
16 Pin

Style P Qui 1350
enS.00 18 Pin
TMM018. IKXR - Sr.NMOS
200 na. - 3718 51yl Pin
Out 1250 8.9500 [

M 4104 256N5S
4K x 1 $TATIC 10 PIN CERAMIC
Compuiee Mig Su.piss PRIME, Fully
Static E0sy 10 Usg. Has Sama Pin Gul
as TMSMO44 bui 3ughHy ditecen

liming Witn Sgwcs. {Mosins}
Slor 1208 2ot 3395
VEAY LOw POWER!

DYNAMIC RAM

24 Pin

40 Pin

Buy 510 Get $1.00
FREE CHOICE

P. 0. Box 280298 Dallag, Taxas ?522?
{214} 271-5546

= Ameriean Expoess

Yia ¢ ManueCard

SOCKETS

Low Profile
Solder Tall

LS50S 24 L5181 MW LSiST M
LA LS04 2% L1579 LSIEE Y
8/1.00 LS10 20 WS4 1S LSIm W
L514 A L515T T Lilm W
(AN 1520 24 L3151 99 (820 175
L8271 24 L318 " 5r L)
7/1.00 [EEST) M LB W Sur 19
L532 M o 2% L53aa e ]
6/1.00 [EXT3 4% LS141 #1537 W
LS4 A% LS19T W LSITE 149
1.00
! L585 F BN TERE BEELL IR
L35 I OLEIH e LAITT 149

MISCELLANEOUS

ELECTRONICS CO. NG

\\SEND OR CALL
\ for your FREE 1982
PG Electronics
A
48 page
Handbook with
48 SUPER exciting,
low cost, electronic
projects. (Some projects
as low as $2.50),
EACH PROJECT
i shown with:

- Complete schematic
~ Compiets parts Iist
- Projmct description
- Kit prices

calalog.

OL AVMILYO

RECEIVE

full informallon
on prolects
such as:

TELEPNENE NOLD BUTTON

BUAL SURBLAN ALARM

I
sTRONE Lisurt .A”
(®

exciting

low cost
kits

MERYE TESTER

NREOT SLIMNER J-CHANNLL calon OpGAN

QIGITAL SLOT mACKINE COMNINETYER LOCK

rJ_Mso available, conﬁplafe ]
LBasic Electronics Cou rsi]

DEALERS
Cash m on 1he eeclronits revoluton now
PG has 50k hundreds of thousanas of [hese
eectron WIS [p. schools and trdining
I Wi }

Lontat
Fret
Lan ! 1]

mmechd [efy

CALL THIS TOLL-FREE HUMBER FOR
YOUR FREE HANDBOOK AND THE NAME
OF THE DEALER NEAREST YOU

Tolt-Free 1 (800) 453-1708

Utah residents 1 (8011 62B-3627

PPG Electronics Co., Inc.
791 Red Rock Road.
St George, Utah, 84770
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RADIO-ELECTRONICS

i
ha

LOW TIM DC STEREQ
PRE-AMP KIT TA-10 2D
Incorpefates brand.new I C designtha gives afrequency
response trom OHE JDOKM: £ D548 Added leatuies
ithe mone deteat and udnew contral [¢f you rackar yaur
own heq v supphes to ok ot fhac |

dhcationg' ® THD less rthan QD5% ¢ TIM less
than ODA% 8 Frequency tesporwe DC 0 1DDKH: 2
0548 ¢ RIAA desanon 2 0248 ¢ 5/N ruic beter
than 70dB ¢ Senumaty Phano MV 47 K/Aux. 100MV
100K ® Output lavel 1 3V ® Max ourput 15V ¢ Tone
control bess 2 104B @ 50H:/tseble 2 10dB @ 15H): @
Power wupply 2 24 DC, @ 05A
Kit comes with requlated powsr supply, all you need s |
4BV ECT rramiormer @ 05A

NEW MARK I1I
9 Steps 4 Colom
- LED VU

Stareo level indicakor Wt wih arc-shab display panel™
This Mk {11 LED beve! indicasor is a new design PC board
with #n art -shapw # colors LED displey (change colot [rom
1od. yelbow, gtewwn and the Peak oulinl indicated by rose}
The powar range i very large from — 304 1o + 548, The
Mark )l ndicator m spplxcabie to 1 wa - 200 wam
amphlier operatng voltage i V.9V DC ot man 400 MA_
The crrcunl wwn 10 LEDs par channel It 0 very easy 1o
connect ko the amphilier Just hook up with the speake?

ourput!
IN KIT FORM $18.50

PROFESSIONAL REGULATED VARIABLE
D.C. POWER SUPPLY KIT
Allsolid stareesreuitry with high sfickency power ransistor
250388 and 1T voliage twpuliior MC1TIY. Cutput
voltage can be sdusted om 0-30V &t | amp cument
kmued or D15V 0 2 amp curment kmaed  Internal
tesntance i ks than 0 005 alwn, rpple and noise rw
than 1 MV, dual on panel meter bor vollsge and amp
reading, also with on board LED and sudibie on ot load
trvcheanor KR covmers with predded PIC hoard,
all necessary 4 0 k and @
Prolessuonal look metsl cabinet. The best project for
schoal and the mou usrful inutument lor repairman
Build one wodey
MODEL TR R4A 0 ~ 15V 0.C. 2 amp

T

ONLY $44.50
Xormar
$4.50 ea.

MARK IV 15 STEPS LED
POWER LEVEL INDICATOR KIT

Thil new steteo jevel indicator ke consstl of 36 4-color

| LEDLS per channed) o indicate the sound kvl oatpat ol

1.4

LO00W CLASS A POWER AMP KIT
Dymamic Blas Class *A™ circul design makes thi unie
uniqua o irs class Crysral chear. 100 walts powss output
wall natrsfy tha most packy fans A perect combenanion wath
the TA 1020 low TIM. sterao pre-amp
$riccducasons
® Outpuil powsr: 100W HMS into 8-chm 1

125W RMS im0 d-ohm
* Frequency resporse 10Hz- 100K H:
® THD: lew than §00A%
® 5/N ratwa bettet than ROdB
® [nput seamsey [V mas
® Pouwet supply £ 80V @ 5 anvp
# One channel, needs two fof siereo

your amp from =36dB 4348 Comes with & well-
designed sk wreen printed platix panel and ha o
selectorn wewch to allow foanng of gradual outped indicating
Power wpply 86 12V D.C wih THG on board input

sensalvity control This unkt can work with sty amplifie:
from W m 200W?

Kt includes 70 pes diver tramsisions. 38 pob. maiched 4 |
color LED. all i her « lectronkc comporienis. PC board and
front paned

MARK IV KIT
$31.50

MODEL TR BAR 0~ 30V DC. 1 amp

$59.50 PER KIT

REGULATED DUAL VOLTAGE
SUPPLY KIT
T 4~ 30V DC 800 MA adjustable. fully requlated by
| Fatrchild 78MG and 79MG voltage regulaion LC. Kit

includes all Hectronie pats
filter capacion. LC, heat
sinks and P.C. board

TA.LOOCKIT

$51.95

Power

50 WATTS AUTO STEREQ BOOSTER
BY VERTRONIX
Specifications' ® S0 wets RMStolal (25W 4
25w

® Frequency Response 2
0 5dB. 20H: ~ 20KHz

¢ THD 02% at full raled
ot put

ranalormer |

$24 Q00 each |

MARK V 15 STEPS LED
POWER QUTPUT INDICATORKIT
All functions same a5 Mark IV bur this 5 with

heavy duty sluminum front Plate and case,
Can be casthy slot into the tront panel of your
euto truck or boal Operms on 124 DC

$41.50 EACH KIT

! $12.50 PER KIT

POWER SUPPLY KIT
0-30V DIC. REGULATED
Jres UAT23 end ZNID55 Power TR -
output can be adjusted rom 0.30V. 2
AMP, Complete with PC boerd and all L .ﬂ
slectronic parts Teankoemer for Power
Supph). 2 AMP 24V & 2 $9. 50
030 Powver Supply
$10.50 each
TA-323 6 WATTS TOTAL
JOW + 30w STEREOD AMP KIT
Thn m a sobd wasw 2 wanswior cecunry wih on board

S

# Input irpwdencs 208 chms
& Crovtadk Petterthan $0dB

Model V- Amp 500

® Senumviy 1 5V for Iull

REG. PRICE rated outpul
$119.00 EACH # 5/N Raco Geeater tho 95¢B
OURSPECIALPRICE ¢ Spesher Load. 2 ~8 chms
$55.00EACH ® Vokage Supply 9~ 18YDC

SOLID STATE STEREOQ GRAPHIC
EQUALIZER PRE AMP KIT TA-2500
Speciilesiiony .
® Total Harmonie Distortion Less than O 05%
® |ntermodulation Distomion (T0H: 7XHe = 4:1 SMPTE
Method} Lass 1han DO3%
* Fraqy v Rmporse  Owvernl [0H: ~ 100KMEe

“FISHER" 30 WATT STEREQ AMP
MAIN AMF [15W x 2

K mcludes 2 pes Pahar PA 301

Hybrd KC all wleciromic parts with PC

Boatd Power supply £ 16V DC {not

ncluded) Power band wiih {(KF 1T +

3dB} Viedrae gam 334B. 20HE-20H H:

Super Buy
Only $18.5¢

5W AUDIO AMP KIT
2 LM 380 with Volume Control

i e Powsr Supply & 18V DC
il ONLY
P $6.00 EACH

2 WATT AUDIO AMF
Pre srsembled uns Al you need i to hook up the
spraker and the volume control Supply vohage trom 3
15V DC mvasures only 27 x AW, making 1t good for
porable or dncrete
apphc ahors Comes
with hook up data

BUY 2 FOR

+0 548 —14B
# RlAA Curve Dwvanon (Phonot +0 24B. -0.248
130H = 1 5KHel
* Channe! wporabon W7 raed cutput TKH#
® Phong. Tuner. Aux and Tape Monitor bette: than 7048
® |nput seraitivity and impedance [1 KHz {or rated output)
Phono 2MV 87H ohm Aux 130MV 50K ochms
Tuner 13%0MY 50K ohwrs  Tape 130MV S0K ohms
Geaphic Equahize: contal 1D Band Shde Control
Frequency Bands 31 SHe. GlHz. 125Hz 2500, 500Hz.
1KHI ZKHiz. aKHz. 8KHe, 16KH: oo wah on panel
selector lor Phono Tuner. Aus 1 and Aus 2
Power Supph 117 VAC
Kt zomes with all elecirenic components iramiormer.
mTuctions and & 17 rack moun rppe metal cabine.

Merto P aTD ko most mecaphoce of phove vt
Powr outpur smphoys 2 pass. maiching Darkesgion Trarshs.
1o Drivam By the Popular PNI05Y Denwr Tramitors
Four bull on bowrd conroh ke, valufme, balerce. by
and bews Poser swpples equires 48 VET 25 amp nans
former. TH.D of sy than 0 1% between 100 Hz and
OBz ar full power (30 Warts « 30 Watts katederd by Snc.

+ SPECIAL

EXCF1IENT
PRICE!
MODEL 001 0034
Transformer {Optonal)
$29.50 PER KIT
$10.50 EACH

200 WATTS CLASS ‘A’ STERED POWER
AMP KIT TA-2600 iWITH LED POWER
LEVEL DISPLAY AND RACK MOUNT
TYPE CABINET}

T 2600 W @ kA thal combines o seis of TA- 1000 cLyw A
powet am thar cani give you 100 warty of tur pwer
prt channel The e abo han e latea W shaper LED
power vyl with memeory Prab Lol ‘on (he oot

pangl For spe -] 8 ddwrt by WP iy whetron

$4.99

1 WATT AUDIO AMP ﬂ
All parts are pre.osembled on & mun
Board Supply Volege 6 9V DC

PC
SPECIAL PRICE $1.95 ea.@

|
[
|

MODEL TA-2500 speahey proderton cevuds Re oo wah the 19° jack
$119.00 PERKIT | mount vpe metal cabuwi with a prolessonal gueley biack
—— dard ot penel all rleroont punty and componey
ELECTRONIC DUAL PC I:nuith Tl ¢t ors and @ heravy duty wandorme
KE CT Speciicainny o

S P-ROTE an * Powvr Lrwrl Dapley Electinn LED type, 12 LED per

’ Cutt ofl when ¢irtun is shorled channel I8 4B o 0 A8 wah Peak Hokl
! i o a ‘ g hatl frowen - (] with Faak A Y
or over load to prolect you ¢ Power Ampllier Output power 100 Waits per fewed

amplitier 88 well as your speak.
¥ e A mus for OCL curcuns

KIT FoRM $8.75 EA.

ww

AV FORMULA INTERNATIONAL INC.

Sand $1.00
For Delailed
1 Catsiodue

-

12603 CRERSHAW BLATD. HAWTHORME. CA 0250

PHONE. 213} 573.1921 # {213} 679.5162

www americanradiohistorv

1ites 8 Ot lioad: 1 zs\ﬁ\hluml;: Ohvm Joad. Toual
Mugic poswr output Werts Max
# rnm\f Response 10 Hz 1o 100 KH:
d Harmons Dnaortion Lew than 00K o ull
+ Signal/None Rano hetier than K 0B
* loput Seautnaty. 1Y Max

pows

MODEL TA-2600
$225.00 KITFORM

$285.00 FuaLY
ASSEMBLED

com
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FOR COMMERCIAL FREE
TV BOX BUILDERS

MC 1358 $250 L™ 7815 5120
MC 1350 $200 NE 565 $2.00
MC 1330 5300 Conmmvectoes Set $1.00
1M 1458 $1.00 |G Socker Set $2 00
L& 380 $200 Machow Traradormer $1.40
Sammo UHF Tuner $3500 Tolnod Coks
Capecitons St~ $1250  (Sei ol 3) $3.00
Resnlors Set $200 Spesher Cabmet $1295
Trim Pots, Transformer

Trm Caps Set 51350 1BV BOOMA $3.00
Pous and Knobs 5200

We sell you all the above components In 8 package for
$125.00 and you wil recene airee predrlied PC board
and imatructions st no charge!

SANYO UHF VARACTOR TUNER
For UHFCH 134 B3

Tuning velsge + 1V~ 428V DC. Input impedance 75
OHM LF band width 7~ 16 MHz Nolse fiqure 11 54B
MAX Size ZW" x 1" x W" Suppl voltage 15V DC
Sound 1F = 580 MHz
P ————— T Video LF = 625 MHz

.r-"""' —_—
wean @

| == s

Tuner s the most smportant part far the cireull Don't bet
thow $19.00 1uners fool you'

TV GAME BOARD
PLAYS 4 GAMES TENNIS. HOCKEY: HANDBALL
AND JAL-ALAL
All boards complete wah all part ready to play Requires
6C size battenes and a small spraker for sound tfftctl
The boards were surpha from a i gamne f;

Adl urllu are brand new
fom S .
MODEL 1]5 B.4U54

$35.00 EACH

DIGITAL TIMER/CLOCK
® 24 Hour Prevet time o fum on or 2l
& 12 Hour grewn 0.5 duplay for ume
a operated on 12~ 16V AC
The whole lmer I sl
contaned i & compact
plaatc cass (i sean Bn
photo) Desgned lor VIR
with push button switch
for eawy vetting Limged
Guantin svaldable
 NOW ONLY $12.94
—

| SANYO ANTENNA SIGNAL BOOSTER
This Bomert m for UJHF Channely
{14.831 Ahe Mm:nl‘llnanm mput
coble aned tha UHF tungt) will fave & miremum of 1048
galn. thar s 2 By btier than whist YouU are
mm ieal for thome who bve I sparments 1hat ean.
t up an culdods antenng. Sue b 4o o
Pu ? small, onky 2° =
wollage g 15 VDC

* NEW ITEM %
MODEL 001-0076

MODEL VEQ 0143

CRYSTAL
N I
o CONTROLLED
OlrEinE WIRELESS
$49 50 H MICROPHONE
ADDITIONAL SYSTEM
MICROPHONE Transmitter FET mic for flat 30
{TRANSMITTER! ~ 18 KHe resporme extra con-
ATAS\;.:H;;BEIAECH trotied 42MH: AM Eand for drir-

tree performance 100 MW
oAt g sppim. Wy mide)
fo1 relable long range
rransmnson Poweted by
& W rado barrery (ine
duded)

Rwcervar Extra conmtrolled
lochs on 49MHz trans.
mitter wignal,
With on panel
MURA WMS-49 VU meier
moniton the bgnal stiengh from the mcrophane Stan-
dard phone Mckoutlet connaction te a P& or other phone
Input 9V battery Included Ths prolesscnal sei i deal (o
on sage. In hald, chusch, I house or outdoor L.

$12.50 EACH

13 FUNCTIONS LCD TIME MODULE
thth lunmh date and
Dnohw hour
wecond

* AM, PM Inchcator

* Alarm | and Alasm 2 (Inde.
pendent!

* 10 Houn Stop Warch

* 12 Hours preverable count
down time

* Hour Charm Indxstor J

| 97.94 EACH  * Back ighi by touch of the

E‘m modulin ate trand new and made by LITRONIX

msmm and

MODEL 001-0062

ruter Thay will play on all US siandard black and white or
eclor TV sets (Ragular prce for thete games were 335 50
wach) QUR PRICE ONLY $6.50 EACH

PART «57456

JAl-ALAI
iTe -'r
N

HOCKEY HANDBALL

gred lor a man’s wakh Car ba used lor mamy apphca
tonk. Comes with 2 sheer batienss gnd the caramic round
| araducer

MATCHED PAIR POWER TRANSISTORS
BY MOTOROLA
| Q Q MJ2955 PNPI50 WansBU=E0V  $3.50
2N3055 NPN IC=15A perpar
> MJF2955 m?w Wans BY=60 U
| LC=10A per pan

$3.00
lQ Q MI15003 NPNZ50 Wars BY=140 V $12.00
ML) 5004 PNP 1 =20 A per pair

| All above parts guarsitesd %o be prime and come with
| dats sheels

ELECTRONIC PIN BALL MACHINE

That vounds and plays like the
real thing. All units 8¢ brand
i Bl w sthonat th case Func-
nons of the geme include
doubls fhpper control, kicker
coevrol 14 players. 3 speed
ball contral 1 swiich, aulo.
Madic KoM, exira bonus cave
wnd mary more. Al solid stiele
with LED pandl. no moving
patts Requires 9V bantery 10
operate. speaker nolinc huded

A perlect gift for yourself or friends
SPECIAL $8.99 EACH $SPEAKER $1.25 EACH

ELECTRONIC MUSICAL TELEPHONE
REST KIT

audible indicaine and for many other sound prowcts The
specidl tusiom rmade L s pre programmed wih 4
musical tures KM comes with 8 nice looking care.
pre-diilled P board, volume contral, special sound 16
peabers and all vlectionk componanis and i ruchons
Ildval for home or whool progeces

BUY
NOW!

SPECIAL
PRICE!
ONLY
$15.50 PER KIT

|
This telephone rest can bt used &y a doot chatm, an

I

| MUFFIN FANS FOR EQUIPMENT COOLING
These {ans ate pulled ot from

used comput ers. But carefully

cleanad by ultyamonk deaner

Al n like-rers” condiwon,

Se 4 11167 x 10727 x

—— =

SUPER FM WIRELESS MIC KIT—

MARK i1l
This new designed aircui uses high
FEQ. FET tramistors with 2 siages
pee amp Transmin FM Range (85
120 MH1) uP o 2 blocks sway snd
with the ultra straitse condensot
rmucraphon® that (Omes wih the

.

=T 1. alkmws YOU 10 peR up 8y sound
withun 18 ft sway' Kot mehaces all
dectron parts. O5C cols. and
PL. Board Powsr wpphy 9V DC.
FMC-105 $11.50 PER KIT

WEM-36 FM WIRELESS MICROPHONE
TEET MODEL WEM-36 5 & {ariory assembled FM
witglews microphone powsted by heo AM uie battaries.
Tranwmuts In the range of B8.108 Mhr with 3 mansistor
circum %0 meat with FICC. pan 15 regulstions Elsmant is
built 3 a plastic tubs By cave wiTh an amn-deectional
electr &t condenser mcrophone unt By uing a standard
FM radio. signal can be heard 8w here on a one-acte ine.
Sound quality was ludged “very good ™

MODEL WEM-36

WHISTLE ACTIVATED SWITCH BOARD
All bosrds o e pee.asimbled and rested Your wiwstle 10
s FET conderer mrophone from a distance, o far as
0 e vt puemy (namataaty can be easily adnaseed) il lurm
thir swiich on. than match your whidle to it sgen then it
tums off, ldesl For remnore conerol rova, elecincal spplance
such #3 Ughtt, colfes pots. TV. L mdo & other
projects. Unit works on 9V D&

| 411716 o
MODEL MF%05 = m MODEL 968
$9 50 EacH 'ﬁ gl $4.50 EAC}i

~ FLUORESCENT LIGHT DRIVER KIT ULTRASONIC
12¥ DC POWERED SWITCH KIT

Lighis up B 15 Watr Fluo-
tescent Light Tubes ldeal
for camper, outdoor. aulo
of bost Ka includes tugh

wONAgE Col. POST bp gl OF
hest sink. sl other electtong
parts andt PC Board. iigh
$6.50 Pez Kil tube ot inchuded!
PRESS-A-LIGHT SELF l

GENERATED FLASHLIGHT

Nevet worry about battery. EXCLUSIVE'$3.95 ea.
because i has none’ Eawy 1o -
carry i pochet and handy to ¥ é |
use kdeal for emergency [ght

| it generetes B oan Shecirginy

by squessing gop et Pul

one i your car, boat. camper |
ot home You msy need o

wome fime! — Model 179

1;-*'?& &
)

Kit inciudes the Litra Sonk Transducers. 2 PC Boatds for
tranumiter and recerear. All decionic part and insruc-
nont Eaw 10 build and & kot of uses such #s remote control
lor TV. garage door alarm $alem o1 counter Unn
opersies by 9-12 DC.

ELECTRONIC SWITCH KIT

. FORMULA INTERNATIONAL INC.

Uy |

| ‘ l!&m CRENSHAW BLVD. HA

PHONE: 213 9731921

CIFCLE 64 ON FREE INFOFMATION CARD

www americanradiohictorvy com

CONDENSER TYPE
Touch On Touch O
uies T4T3 1T and
L2V rrlay
$5.50 each 4;
Send $1.00
For Detuied

WTHORNE. CA 90250
a2} 3 H79-5162

$16.50 EACH

y

$15.50

cB6l AV

L
o
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pne © GAPACITANGE METER 1pF 10 999NuF @ THE SYSTEM 20 @
H'“ © FREQUENCY COUNTER 35MM2 MICROWAVE TV RECEPTION

Mt o SOUARE WAVE GEN. 1Hz 10 99KHZ = AT (TS BEST'[
© CHMMEYER = 3.538MHz Xial — Regulaled PS- Flva RX- Asparibinge Domen Comwms
8" Ruadoult=Low cosl TYL Clrculia= Automanic : Fowe: # Antgnng Swach
Dacimal Placemant AMAZED =Buitd {1 for :ﬁ':pm: Antareg \ Trmrd b YU R ~orsya
S50 & |aas | Purchass 1he Plans, drlled P.C o Full Yoar Wartinty - or ALL OF U8 Wa
board #=3fa" by £-3/8' and {ronl Panel decal 3 3500 oeng b 5 United Y
for $2° 79| BAGNALL ELECTRONICS. mroumin *u,‘?m- ¥ Y] s ot vt 8 T Mgt 5 Ti SN Curen
179 May Slreel. Fairliald. Conn, 06430 sbir T[M et i e A

BOUT
. 'l'. o )

S-100 computers are the next logical step up alter ‘personal’ computers, whether for
business, professional, or scientific appiications. Thesc three books are a must for
technicians, studenis, systems integrators, or anyone who wants to know more abcut S-100
computers.

‘Interfacing to 3- 100/ [EEE 696 Microcomputers’, by Sol Libes and Mark Garetz. Spells out operating requirements and characteristica
with clarity and precision. 17 chapters cover busing technigues, parallel and serial interiacing, handshaking, bus signals and iming
relationships, 14O ports, interrupts, A/D and D/A converaion, much more. Osborne/McGraw-hili; soticover; 321 pages. $15.00

‘Product User Manaals 1975-1980, Volums 1/, by CompuPro. With schematics, test routines, operating information for 29
CompuPro products (RAM and AOM memories, motherboards, CPU BO85/8088 dual processor board, CPU-Z, intertacers, ete.). Also defines and
explains the S-100 bus. Excellent relerence on memories and CPU boards. Softcover; 8.5in x ) lin. format: 256 pages; $20.

"Product User Nanuals, Volume 2°, by CompuPro. Similar to above, but covers System Support 1, Disk 1, RAM 17 CMOS memory,

Interfacer 3, STD RAM, STD CPU. STD motherboard, and
T @@@@@@E and more, Softcover: 8.5in. x 11in. format; 307 pages; $25.
om u Pro e ELECTROMNICS TERMS: Cal rvs tochel Lox. Allcwr 109 b excam retunded. VISA® ard M "
oy (525 mrmmum]) al) ka15) 5632-0835. 24 bww. Include atrew: actrom kot UPS. Prom
QAKLAND AIRPORT, CA 94614-0355  (415)562-04636 bt b8 chasrsds withont nahos.

CIRCLE 77 ON FREE INFOAMATION CARD

r-----—--—----_------:'-:------------q
Electronics Paperback Books

Quality Books on Computers and Other Subjects
Check Off The Ones You Want!

W
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S [ ELECTROMIC TECHNGLOGY TODAY INC.
ﬁ@‘ﬂ’ " s a) PO Bor 83, Massapequa Park. NY 11782
8 " ‘G’vﬁ‘ﬁ ) ; M B Bote s OrHeea
Zz - ?Q:.f;:’\';.i‘.“ ¥ Tors R w B
o] 0 ‘wao".:,p.’::* St T2 INT Strte Atcumry ot
E »"':\'-“"" SRpeeng 4T Manding
'] " st F00C 1 0v 7 ot s 25 aach 430 GiesE
w TOTAL ENGLOSED
~
L
é Aallimnn_
g PRICES GCOD UNTIL JULY 30, 1982 [
126
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“MICROWAVE EQUIPMENT and KITS

ANTENNA '-n)nltc fivarglar
bl

prres. 104k
MANTERT II hl.‘
H -+ 1

Hobbyists. "Users”
Small System Houses...

We ofier lop iine. pro quality olf jease, used
& refurblshed cquiPment tormerty avallabla
only 1o glant Corporations.

OSCILLOSCOPE

ia
h § tracslitar T.1-1.4 5
YEF I¥ ch. 1-4, dawa i
Conyerinr w/watal © . EIT 35,93
AS 2 XMILE TEETED 3¢.93%

f rourt 11 pracioiea 8-13¥DC Fovary supply
for #ovh coWyarbaers.. xir I4.935
ABSEMBLED & TEavpp JP.93%

HICEOWAYE RECLITIAG STITIR - ALL

TRRAEX - ASSRMBDLED AWD TEATED 114.93%

.-m.........-‘..u...---m------..........n.
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RESTSTOR SALE $
J25W 5% carbon fitm-  $1.50 pes 100 [ome volee) 3

rawha

eHigh Speed Chawn. Drum. Band & Mairix Line
Printers & Termunals

» Quairty Mim-Qiskette. Diskette, Disk &
Srorage Module Drives 174 1o 300 mbytes

«CRT Termunals. Prinling Terminals, CRT
Monilors

«Smatl & Mediwm Sixe Minicompuler. Word
Processors & Peripherals

THIS MONTH'S SPECIALS!

.".-.l\--on..

alt stendard values from  § 12 per 1000 150m2/ 1m¥ s
2.7 to 4.TM obms g . Haritiod 3% Complete WANG PCS-IIA
20MHE/ Tmy ST
. EPrz CTALD 30MH 1/ TmV —F MINICOMPUTER SYSTEM!
okl WEC CXRaAM1C 40 PIN CFU CHIP H4.3%3 D . ivase  relcrbahed &
KN3IF0T WEC 14x/1 pymaNic RAMCAILEY 2,93 Iy eigibie for Wir 4 miinten.
nirsa INTEL Tpaom LK/ 0.9 loos aAnce Many masy exEding P
TRIAC BA-S00Y 10230 NCA .73 fealurgs snd capabililies
. YoI- NICRCPEONE, ANF, 1A 0L, PC DD .4 g i '
BLIAT C.7. OPTO TSOLATOE ¢ PIN DIP l: R ok +80124 UL Dby « e
5101 15624 CHMOT Raw 22 Pim BIF 495 Duol  18MH2/ tm Col #37 Spacial Functimn Keps v
TAIAC 254NP 400¥ O IX6™ wear mgwr 2.9% © 208/ v Codl +48K Basic i oy (5K lam " p
7401 ITL QUAR © 1w mOR cATE  DIP o J0MAHLS 1wV Coll ofunr Shugad Misl Flapprs
7630 TTL 4 IB NAND carz b TR LEADER sCamgact Setl Contuined aBri Ay wwe Kaybnacd
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TO=$2  PEP THANSIETOM PAK 100 pRINE 3.00 LBO-S14  Duol  10MH2/ Imv Con _n"l‘“’,l ; 118 ¥4 80 b7
™y BUAL 741 OF=ANF 14 FIN pBIP .30 LBO-508A  Dwol  20MHL 10MY Cak MI“
LNOBX1  NgC § AP OP-ANP & PIN TO-) 5.00 LBO-520A Dol ISMHI/SmY Col ! Adl
I3cat IDl4 BIT DTN, EmisT REG.TO-S |.00 LBO-53158 Dyal  I0MHL/Smv 1580 Codl WANG PCS A $2790 on. ¥
] a4 INTEL 256X64 CCD SERLAL WINM. 2.3%0 H dad £20 80 dor Sh Craie Pay Smpoing on Detroy
LY INTIL c¢D DRIvIR 300 & FREE FREIGHT bor o1 der ok v un conhiery chaxh
OF MONY ordet A Dorvs PR ora for preposd order
x 4]778 -o—-m-ni-u‘lrln::—'n b ; only. VISAMAC accepied, ARcw 2wk 10 chear WANG/D|ABLO "WP"
BO L R e P onol chechs Colihornin revdents. add 8% 1ale
- ’ c e -..H:-ll-:-:':h:.“-:u:‘am ax. Prices onad ipacihcohan tubec? 1 change DA |SY PRINTER
Socramen of\.a, W thout notke Feaiunng the DhGio 1755 WP mertl wheet dady phries
4RI MYRTLE AVE woth WANG bl power SuOPIY B interiace Fully Wang
%éh’mt O s testek ... o By B e
: % bereg Wnih the ADOYE mum 10 COmPiSte S.cpieni
: [T TESTER CORPORATION WP 1ystem 15 lrame, dusl piicn {10 & 171 20 onar.

i ELECTRONICS E=cu || 6910 Hopremnurs Ave. i Mo CA 91408 iacorl palics aRa/wy aiedlh avmg
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) rLrafe Pay ng o Denver
CIRCLE 83 ON FREE iNFORMATION CARD Adjustable Forms Traclor (D:a000) loe abowe § § :5 -
Mot Shipoing
Acouitc "Hood ™
tos 281 Wang/Deabio Printet . 590 na.
Manutatiured by Gales Plug Shppung

M lCROWAVE Tv General Electric

“TERMINET 1200"

DON'T CONVERTERS e 0 0 sy

cumns UFPER & LOWER

¢l 18 characiers per

wecond 0 LPM) man print

DOWH COMVERTER/ANTE WA rat  Fast, fullydormed

COMBI A THN thécaclérs combnudus

ChatBlle: DEng mpc hphmm
Swrnce & suppon i thoat
o 3 MCADWAVE PREAMS STAGES lar mesomum Major C:lies in USA Mighly

* ONE PIECE CONSTAUCTION prigsidam sutalisbon reLICM. Currand a1 prece

Agg 520 W Fag & Netg

& ALUMINUSM AND ZING PLATED STEEL lar duriity near S600C Fly Sy of SRR
& BUILT 14 A/H SWETCH smth more ian il adpvuon & Coeranona; $303 en.

o 31-18 Owy Covwrs 2l o, carmnarcal ITl
Bt o IS WHILE THEY LASTH

GE *'TERMINET 340"

Che' 730 LPM band PMmter. 137 00lumas 84 chanaciees
Vary relaohs’ Paraliel inle R L8 ing luoed oThET interilces
avlabie rom GE Sei-tes) fealure atand nided
110 VAC 80 HE GE tervicc naton-wde
[ r——— 1 iy mith et OCV—1 -5 Th e Tested & prrl:ma;. 5895 an.
= oo - - G . S .
-un.ﬂm:' g ’dﬂ;““— Add 530 for Pig & HAIG - Pay Shipping oA Delrvely
MP] Model 52

51/4" MINI-FLOPRY

00 g, Aty 1 grator e

e ] $149.95

| iy TErTRn Ulﬁ.l RO0d DhyseCal APDEArdncE removid ' uaed
| VAT - ATTEES Fully SA-400 g '0r b (ompatitie—
| YOU GIT. 7% sawenianl !lnluru D500 ror 152 mbvie pes dive'™

| R ONLY Used Uintesfed welata $199 as.
| Pias Sk o

|

} b Qgr Latans AARGRIR-PACKID ALYEN

INTRODUCTORY PRECT

USE
WE CARBY A COMPLETE Lind 18CLUDING pdAABOLKE
YOUR o
DEALER INQUIRIES INVITED 18 e S e UE B ol 1
READER LTI
Bat F Newion Il y MpINTE 03‘50
SERCE R = 125315004 e oy B
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16K Memory oo 3115.95

ALL MERCHANDISE 10% GUARANTEED! CALL US FOR VOLUME QUOTES

-

CRYSTALS
e ax e fweee 2 FENIAY GPECIALS
B S o oo N : b 16K APPLE* RAM CARD

204828 (5V] (450n0)
2045 x 8 {5V) {450nw) Upgrade your 48K Apple || te fuli
84K,

2048 x 8 {5¥) (350nw)

2048 x 8 {450n8)

4096 x 8 (5V) (450n3) Fully soltware and hardware com-
patible with Apple lanQuage card

and microsoft 260 card.

409 x B 15V} {450n3) (200nm)
B9zl 15} {450 na)
DYNAMIC RAMS Ellminates the need for Applesolt Z80
or Integer Basic ROL card when
used In conjunction with DOS 3.3
280A.CPY

A6 R 1 1250ns)
4110-120 16,384 2 1 {120ns8)

Allows you 1o run Appie Fortran or Z80.P10
Pascal. Z80A.P10

4118150 18,384 x 1 {150n3)
« Avallable as bare board. KIt. or com- 280-CTC

4118200 16.384 x 1 {20031
4116-300 16354 x 1 1300n13)
pleied and tested board. gﬁ’;ﬁ';?

4184 64,536 x 1 200y
STATIC RAMS a0 pART
BARE BOARD S Z80-DMA

133
CrRorvmaiia
REBERERSS

W
L08R

%%

L0 43 L 0D [ G 1>
ERRERSAR
REELEE

210 256 kA {450n3)
21020321_‘ 1024 %1 . usOns: g ZAOA.DMA
210 1024 x 1 .P1{450n3

211.02-2 1024 x 1 {LP] {350ns) ) J ASSEMBLED & 533}3'3;0
2111 Py {450n8) 1 ; ' TEST EDIS TN 5 f 28651041

2112 {450n1) L — AS]
2114 1 d ¢ 65883 SaM " gggs-?wgﬁ

211aL.2 -
211:L-3 {LP) (300n3) RS232 FEMALE i ggg%%lgg
;:I;L—t {LHtT:gn:; RS232 RIGHT ANGLE Z80A S10/9
n
THMS4044-4 450n8) FEMALE 4.95 Z80B-CPU
RS232 MALE 2.99 Z80B-CTC

TMS4044-3 300Ny}
RS232 HOOD .99 [ 2808-P10

TMS40L44-2 (LP) (200ns)
TMM2018 {200na) {150na}

SPacinls end May 31, 1982 Planse state
“"May Spacinld" when ofdeiing.

7.95
9.00
195
4.30
.50
995
12.9%
395
395
T.99
1.50

CALL
HME118 {200ns) {150n3){120ns) CALL
LP = LOW POWER

74LS00 DISC CON- 35 NCIT4 45
gl 74L5166 1.85 TROLLERS 35 74C901 5
7ALS00 28 740585 115 TALS169 105 1771 24,95 35 acs0z 5
J4LS01 .25 74886 40 4Lsi169 120 1791 2895 3B Taco0a 115
TALS02 28 7aLS0 65 FaLSi170 175 M 1793 4495 35 35
J4LS03 25 74LS91 @y TALSIT 1550 oy 5498 1,50 75
7ALS04 25 aLS892 70 7ALSITM 155 ppres 19,95 b g
7ALS0S5 .25 741593 88 TaLSITS 135 35 : 95
T4LS0B 35 74LS95 A5 74U518 195 UARTS ~ 85 85
FaLs10 25 TALS9E B85 MLS189 9 95 1.7% 80 ]
7aLS1t 35 F4LS107 40 TALS190 1. 95 AY31014 695 210 b ] 95
TALS1Z 35 L5109 40 7aLS191 100 7ol Av3-1013 39S 65 A5 "
FALS13 A4S TaLS112 a5 74LS192 85 7ol TA1802 495 A5 2.95 g
740514 100 74ES113 45 L5193 9% 99 [l 'M6402 195 20 85 1.28%
74515 35 74LS114 50 74LS154 100 1.75 195 95 22
741820 25 74L5122 45 7aLSW9A 6% 145 INTERFACE 1.95 2 155
74LS21 35 T4LS1Z3 95 2415198 85 118 95 75 1
7ALSZ2 28 7:USI24 299 24L5197 8% 135 [l 8726 1.6 430 85 128
740826 35 7ALS1Z5 95 74L5221 1.20 150 [l 8728 2.49 175 A5 128
?aL827 35 F4LS126  BS  T4LS2a0 99 65 8185 99 1.75 9% 1%5
740828 35 TaLS132 75 MLS241 99 150 [ 8196 99 1.75 9 i
74LS) 26 TALS136 55 TALSZ42 185 7405393 1.90 [ 8797 99 740107 1.00 55 1.95
740532 35 74US137 99 TALSZ43 185  7aLsigs 165 [ 2798 9 T4C130 575 55 125
TLSIT 55 7405138 7aL$244 99 7405399 170 [ OMB:dt 295 naciy 228 95 =5
Jusy 58 isim JALSHS 150 74i842¢ 296 2o 129 Jacise 12 o b+
4L538 E AL 5145 4LS247 TG TALSA4T 37 = 5 i
JaLS10 35 7aLS1A? 249  74US248 125  TALS490 155 CLOCK nuCI10 200 75 10
7ALS42 55  74LS148 1 745249 99 74,5668 169 CIRCUITS 74C16: 200 40
TalSeT 75 FaLS15 TALS251 130  TALSEE9 189 74C162 200 35 o
MLS4E 15 T4L5153 7aLs250 85 racsero 220 W mmsase 395 200 35 )
7ALS4AZ TS 74LSIS4 FALS257  BS 965 MM5375 3595 200 30 195
74LS51 25 74LS158 138 FalS258 A8 220 M msmsasz 200 ] 195
TALSSE X5 L3136 . 7ALS259 2.85 230 2.00 X 35
74L855 35 F4LS157 . TALSZE0 85 240 @ 7208 225 30 bl
74L563 128 7aL5158 TALS26E 58 240 gg 9,3 f%
74L572 TALS160 | TAL5273 165 ;
TALS74 TALS161 | 74L5275 335 CONVERTERS % 3 :‘-’;
TALS7S 1 T4LS162 TALS2T) 5%
74LS76 74LS183 9% 7405280 1.8 Ciaod Lo ‘-g: 575 95 *®
TALS 76 74LS184 74L5283 100 Perte S 1 225 <] o
40583 p 74L5185 74L5290 125 DHC-0804 275 95 120
W
(Z'r) MOURS: Mon. -Fri. 8 to 5 Sal.. 11 10 9 viSIT OUR RETAIL STORE!
o
= JDR MICRODEVICES, INC. JERMS: For shipping Include $200 for UPS S0 800
T UPS Blye Labal air MMM OF . Area
8 1224 So. Bascom Ave. res.denls a0d 8 ve % ssies . Caliornid rewidenty add 8%
= San Jose, CA 95128 salen tax. We ressrve the HgnI 10 w4t Quantises and sub-
: B800-538.5000 « BO0-662-6279 (CA) atilule manutscturer. Pricea subject to change wiihoul
(o} notice. Send SASE for complate Lt
fa) {408) 995-5430 » Telex 171110
<
o
128
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2716 EPrOMS 450NS (5v) 8/4.95 ea.

ALL MERCHANDISE 100% GUARANTEED CALL US FOR VOLUME QUOTES
™v APPLE* FAN  $69.00 IC SOCKETS
CIRCUITS + EXTRA PLUG.IN CARDS CAN
MC1230 CAUSE YOUR APPRLE TO 4 pin BT
MC1350 OVERHEAT 14 pin ST
MG 1358 ULTAA-QUIET APPLE FAN 16 pin 8T
DRAWS COGL AIR THROUGH 18 pin 5T
YOUR COMPUTER 2 gﬂ g;
ELIMINATES DOWN TIME Sepm ST
SAVES REPAIR CHARGES 2 pin 5T .
INCREASES RELIABILITY 40 pin ST : -
CLIPS ON — NO HOLES OR ST = SOLOERTAIL
SCRAEWS 8 pin WW 43
COLOA MATCHES APPLE :; zﬂ m ;gg 3
L1 .
EPROM ERASERS o AL oW Ol SE Bonww w0
pln 1. E
PE-14 78.50 BDponww 1.¥ 128
PE-14T (with timen) 108.50 / b 18 18
PE-24T (with timer) 154.50 L WpnWW 199 180
ALL ARE HIGH QUALITY UNITS ENCLOSED TN * APPLE 1S A TRADEMARK e el
A BLACK ANGDIZED ALUMINUM ENCLOSURE. o0 A L COMPLIN R IhE CONNECTORS
RS222 MALE 125
800-538-5 000 AS232 FEMALE s
TRANSISTORS b 4
800-662-6279 e o ' mnolpw:wwcusga
N ,
ICALWFORMIA RELOENTS) g“% 53 R
CALL JOA BEFORE YOU BUY) N i ST
" 2N2904 1001.00 5 POSITION
WE WILL BEAT Ay COMPETITORS ' PRIKCES SNI906 101,00 i & POSITION
::wumw A 7 POSITION
VOLTAGE REG's LINEAR S o
05T 79 Uhoolv 08 -
78047 ] 89 LM30SK 149 T400 SERIES
78127 9 . LM311 B4
o % 9 CMNTT 195 faxw S0
7024 99 LM317K 398 2414; A% ,
7605 139 g o o B oran 10 ;
7812k 13% 192K . LM324 = 35 74t 298 !
7815« 139 TLOS . e o M 7as 80 £
78L05 69 7912 ) 4 M m rs 88
78012 8 79018 239 35 Taus 20 ™
Jumto Red 1,00 78L15 0 129 9 74150 138
Jumbo Green  &1.00 LMITK 395 150 T 7a% 3%
Jumbo Yellcw  &1.00 LMI0ZK 149  LM3IZ3K 495 S ' ‘% 74152 :3 1,38
LWMIIT 195 LMIITK 395 59 _'g 10 ;413 5% 1.35
k] ¥ -3 41 140 1.3%
TwTO220 KaTO3 LaTOR2 149 a5 0 rass % 1.25
1229 55 B85 Ta156 85 185
] g ] ;415? 55 1.9%
o 95 74159 188 s
74500 SERIES N = * nw  m 2%
A s £9 745183 1§ e e o , 4 by
48 7a585 239 148188 16 i% g ﬁ The 'g e
48 7a336  la4 145169 183 100 ] &5 a4 8 78
29 748112 159 748174 1995 29 2 55 1188 a5 2%
79 745113 1598 MS1s 19.95 179 29 70 laiss 00 378
A8 748114 150 745131 290 159 a5 275 74167 ;‘95 3;5
98 745124 277 745182 475 % 3 00 74170 95
89 745132 124 TS188 4.45 99 _;g 1'30 74172 ;“5 78
88 745133 98 MS199 6.98 ot e A e gg p
7O 748134 89 745194 895 299 % - 11 89 2
B8 745135 148 745195 3.45 249 2% s 74175 ] b+
98 748113 108 745196 345 = - | o
48 745109 126 748197 795 % y 2 : 74177 '33
98 748140 145 745201 575 A5 ;5 = r:na 1':2 L
187 735151 119 745225 298 2 d BB e 1 A
188 745183 119 745240 9.95 395 - & ri‘ bt =
A4 745157 109 748201 16 65 19 e & ot e g+
T8 748156 145 745244 17.85 ] 2 4 ;:131 a.gs ot
T9 745181 285 nsgg; 1560 39 ’:g g n:ﬁ 2,’@? 3_;%
128 ras62 30 S L ;:g 18 A5 Tat85 200 255
HOUAS: Mon.-Frl.,9105: Sat. 11103 VISIT OUR RETAIL STORE!
DR TEfMS For shipping inciude $2 00 tor UPS Ground. $3.00
J 1};{;0&{%})[2\’1(:55. INC. for UPS Biue Label Air. $1000 mirumum Order  Bay Arsa
4 5. Bascom Ave. resi0ents 500 6¥2% saies tan Cahtomia esicents aod 5%
San Jose, CA 95128 salus L& We reserve the gt 10 1M Guantifes 300 sub- z
- . 4 atitule manutaciurer. PYices subjsct to change without 3n
800-538.5000 » 800-662-6279 (CA) notice. Send SASE for Complete st ~<
{408) 9955430 » Telex 171.110 c&;
L% ]
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Q RADIO-ELECTRONICS

CABLE TV
CONVERTERS

AND OTHER
OOD STUFFI

ALL ol
”CHMNEL CMLE v cmvnﬂ.m

HOTNEW IMPORTI REMOTE CONTROL [ =~
J0CHANNEL CABLE tv CONVERTERI £y

ETCOMKIl WIRELESS
THE UL TMATE CABLE TV CONVERTE RS

:"..'.‘.'.'.'.:'.:‘ '8 00

WIDCOR 2000 CONVERTER ELIMINATES FROBLEMS
WHEN VIDEOTAPNG FROM CABLE T

899 : e Ir:ocgn

UNUSUAL FACTORY SURPLUS
MID BAND - SUFER BANG CABLE TV TUN!R

[3awvame Ty
FACTORY SURPLLUS UHF TUNE RS
95 Wil fobm o st taiet et Pl
oy L
sl poen iy < TY

i ]
wIW reeree st Me HEILOTW

MINIATURE FM WIRE LESS MICROPHONE

2

QUARATER MILE WIRELESS MICROFHONE
& RECEVWER SYSTEM

buthivs, bt i i i
. R tet dot oy 11
it Pl raen o risiirwie
Mo Jadvm b}

FACTORY SUAPLUS V%
‘TWIN” VARACTOR

"id
P mhunn

W AR A g
e
T PR ANDT A
g P 5 e

LI
DUMPINGI NORELCO ENDLESS LOOF CAMSETTES!

95 s

Tmmswien = B IVALE
B N i e W arvasee “9\19'

IN STOCK = THE MURA
CORDLESS ‘I'EI.EP‘HDNE S\'STEMI

SALE OF QUARTZ BATTERY.
OPERMATED CLOCK MOVEMENTEL

20 AMP REGULATED 12vDC POWER SU"I..YI

I——.-.-l
-- LA R I-
BYAL Ma MK AN

] M g . A “ﬂM

. Ouh LATEST 88 FAGE *"
W FASCINATING CATALOD
- 9

g ETCO ELRCTROMICE
NORTH MIY;HMNG CINTIR

Ol wrw it el Vi b Bl iel 0K oy m COD » Mlh
0 P S gy [T oottt BT Flane vttt i P8 e
Dbt & Lagpart muppray sy h#ﬂwﬂ'ﬁﬂ-ﬂ

CIRCLE 79 DN FREE INFORMATION CARD

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear In the index below.

Free Information Number Page
55 AMC Sabes . 82
3 AP Products, Inc. 102
- Aaron Gavin | .26
5 Abex . .. .92
70 Actbve Flectrones . 1]
10.11 Advance Analog . 92
- Advance

Elecironios .. . .. 13.24-25.32_43.47.86
75 All Flrctronkcs . 122
M Antenna Speciakists 83
k) Arirpns Flrctronics ..118
- B.G. Micre , ., 123
26 BEK Pru'mon Dyn-u:a.n Corp.
83 Babylon Electroaics 127
- Hagnatl Electronics 126
- Karel Rarts .. 108
33 Beckmpn [nstruments . Cty
28 Blonder Tongve 1
= Ruller Elrctromnics At
62 Burton Products G
= CLE. Uleseinnd Instliute of

Electroaics . 1821
40 Cambridyge |.carning . ]
76 Chaney Electronics LI
» Channetlork .82
- Chear-Voe mrﬂl a2
= ommand Pmlluﬂhm 0 Bl
iz Communications Elecironics )
= Componenty Expres | % .33
80 ( ompuler Peripberals Lnllmkﬁl A7
73 Concord Elrctronics A4
- Ceok's Institute 116
T Jan Crystal -
12 Dacor Limbed . .93
= Dage Scheniific 11D
: Data Services Ca. 126
67 [ Key Corp. .07
50,51 RL [ruke Company 90,100
8 Electro Industries . .93
88 Electronic Specialists, e, i
‘o Electronic Technology Today . 126
=il Etco Electrombcs 116,130
54 Etronix | R
- Fuir Radiwo Sabrs 114
P11 Fluke Mig. Ca., Inc. S
= Fuordham Radio H-35.37
&l Formula Iniernaivonsl 124- 128
18 Fou | 83
59,60 L ladvione Elrctronics 10
» Global Specialiies Corp. 95
= Global TV Electronics 108
7 Urodbout Electrosics A26
] Could. 1ne, d
=2 Graniham College Of Enghsecring | 958
- Grove Enterpeises, Inc. 110
L] Hal-Trom: . c 122
R ] Harveg. Inc. . . .9
=.=.14  Vleath L2 73-78
48 Hickoh Electrical tnstrumenits 9%
-] Hiteeh Flectronica 118
3 Huatron Instruments . .92
” Informaton Unlimlited . 12
6] Inlernational Crystal . . &
&5 JOR, Microdevices . A28-129
= J&W Elecironics 114
&3 Jurpeco Electronics | 120-121
71 Jimil'ak 113
7 Lakeside Indmsirics 92
[} Lour Saks . 93
- McGee's Radin 114
9 Masco Elrctronics . .93
= Marsalles Horan g
- Microlenns Assoristes A1g
i} Miden .43
- Monarchy Emgiarering. inc. 11&
59 Mountals West . oAl
= NRI Schooks &1
- NTS Schwouils . 840
- Nabih's, (. “ag2- 104
= Nemal Electronics . 118
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41 MNéironies ... 07
pi} MNon Linear Systems . 17
45 North American Soar .97
» ORA Eleciromies . 106
Bl P.F.G. Electronics . B ol EE
43 Pac-Tec Carp. . .}
52,53 Pais Electromles . 9. 100
2 Panmsonic Bl
49 Panaviee . 195
19 N.A. Philips AS
» Poly Paks 12}
2 Priority One Ekrlmnks 7
7 Protecta Enterprises . .87
58 Uit roke 104
- RCA . . 36
92 R.D. Unl.lm.ltd n
(73 Radic Khack, .
69 Ramws Flecironks | A15
84 SCR Electronics. Inc. 130
2 SMP, Inc. .2
&6 SRJ Internatwonast . A2
3 SRS . )
- Sahadia Faports . )
6,47 H.W. Sarm B N i
- Satcllite TV | 108
- Sencore B30
-17 Shure Bros. | l-i»tS
- Simple Simon I-_hvdrouk! ¥

- Sineware Miig. Corp. _["‘?
T4 Sintee Co. L
n Solid Stair Sales . ke
L) Soltee | .| (04
- Spacecnast Revearch .08
= Som ronscs Ca.. e, s
o8 Surpin Ebctrosics A9
3 Symmetric Sound Systems -2
L Tekironiv .27
= Tentek . A7
33 Tripiett Corp. ChH
4 LUngar . "N
kL Yoo | 90
42 ¥ector Electronics C.. 32

Wersi Flectronies . i

SCR SUPER-BUYS

* UHF-¥HF CONVERBION KIT.
Complets wirt PG Do, ol MRQuined . Our

porenty. coblret win 1080ker GNd (OETY FO*-‘
NI Drochars N0 SCAWTORC. BODRS 1Y e
] 0 NG hook S Sogrom, party

i ond Jwembly ond set-up oo, 5141 G, 00

Al DO org Indusivial DIV ity

* MEWZENITH ZVvM-121 HIGH
LEGIBSLITY CRT NOWTOR Facoomt 12" grean ,.‘;;‘;w
prosptrcs T, wioh |0 Mz Boncan 40 oy pgct

or B3 Chanese warrs S oparaton palich- Prica
wiecie Fully cOmMEaiEie wi B0 - COWTA 3117.‘”
Appls corh, S

* MITSUMI - woDEL WES-AS3F
YARMCTOR UMF TUMER mea pasict

0. osowy 9250
ANTENUA vPUT 100 5220.00
300 OHMS
& SPECIAL-
2300 WEC 40 YT CAP o 5130
e I.C. SPECIAL M 585 wwS16.0
& H.D. TRANSISTURS
SPECIALS 2 K 3055 10w 310,
25A 745 4400 e
BATAIE 0w
BmCING BN s
2501403 R0

QUTSIDE CAL BOO-854-8660
INSIDE CAL (7i4) 527-2554
En of (213) 603.9388
ELECTRONICS INC.
¥ISIT OUR NEW SUPER CENTER
5303 Lincoln Ave_ Cyprass, CA 80830
Pay by CHECK, M 0. VISA M/C

1000 Min OROBR HAHDUMQ SHIMMWG $2.50
UPS AWewHERE M CONTTMENTAL U S
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HEATH/ZENITH &YOU, INC.
ONE STRONG PARTNERSHIP

A computer purchase is the beginning of a long-term partner-
ship between you and the people you buy from. Your ongoing
need for software, peripherals and accessories requires a
pariner who will stand by you with a growing line of preducts
to meet your needs. Heath/Zenith will be that strong partner
for you. Look what we have to offer.

THE ALL-IN-ONE COMPUTER - The heart of the Heath,
Zenith line is the stand-alone 89 Computer. 11's a complete
system with built-in 5 25-inch floppy disk drive, professional
keyboard and keypad, smart video terminal, two Z-80 micro-
processors and three RS-232C Serial (/O Ports. It comes
with 48K bytes of RAM, expandabie to 84K.

PERIPHERALS AND ACCESSORIES - These include the
popular HeathiZenith 19 Smart Video
Terminal, loaded with protessional features.
We aiso offer color and black and white
monitors, modems, computer [an-
guage courses, and high-speed
typewriter-quality

printers,
¥

|

SOFTWARE — New software, in-
cludes the SuperCalc Spread-
sheet and Condor Data Base
Management System. Word processing, including
three different programs. Smaif Business Programs, teature
Peachtree’s Series 5, Softslutf's General Ledger and Inven-
tory Control. HUG, Heath Users’ Group, offers members a
library of over 500 low-cost programs for home. viork or play.

PROGRAMMING LANGUAGES-
For your own custom programs.
Microsoft languages are available in
BASIC (compiler and interpreter),
FORTRAN and COBOL.

APPLICATIONS SOFTWARE -- Expand the performance
range of your computer with a broad selection of sottware,
Including the best of Digital Research and Micropro — as
well as the complete line of Sofrstulf™ products.

OPERATING SYSTEMS - Three versatile systems give you
the capability to perform your specific tasks. CPIM by Digital
Research makes your system compatible with thousands of
popular CP/M programs. UCSD P-System with Pascalis a
complete program development and execution environment.
HDOS, Heath Disk Operating System gives you a sophisti-
caled flexible environmenl for program construction, storage.
and editing. =

DISK SYSTEMS - The new Heathi
Zenith 67 Winc hester Disk System.
tor commercial use, adds nearly
11 megabytes of storage to your 89
computer. It inciudes an 8-inch
floppy disk drive for data portability. The
new 5.25-Inch 37 disk system, available
with 1 or 2 drives, adds up to 1.28 mega-
bytes of slorage. Both plug-In systems
have writé protection.

SERVICE AND SUPPORT- Prompt and professional serv-
ice and assistance is available nationalty through Heathkit
Electronics Centers. Zenith Data Systems for commercial
users or through Health factory servicing and phone-In tech-
nical assistance,

Complete, Integrated computer hardware and software, de-
signed to serve and grow with you — that’s what to look for in
a strong partner. And with Heath/Zenith you get it all.

Heath/Zenith computer products are
sold nationwide through Heathkit
Electronic Centers® (check your white
pages for locations). For a FREE
catalog and mail order Service, write:
Heath Co., Dept. 020-894,

Benton Harbor, MI 49022.

HEATH/ZENITH

Your strong partner

Product spacihcalions are subyect 1o change without nolice.
*Healhkit Ekeclromc Centers are Qperated by Vorachnol
Carporation, a whelly-owned subsdiary of Zenth Radio

¥ Eleclroncs
rROralon
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Now there's a
hand-held DMM

tough enough to withstand acciden-

tal drops, destructive environments,

and input overloads — and still give

you superior Beckman performance.
The HD-100 from Beckman

is drop- proof, sealed against contam-

Overload-proof J
E

P s X

ination. and packed with overload
protection. You won't find a more
rugged meter inside or out.

Dro &:-proof

mstructed of double-thick
thermoplastics, the HD-100 resists
damage even after repeated falls.
All components are heavy duty and
shock mounted.
Water- and

contamination-proof

The HD-100 is designed to keep
working even around dirt, heavy
grime and moisture.

The special o-ring seals,
ultrasonically-welded display window
and sealed input jacks protect the
internal electronics of the HD-100
from any source of contamination.
The HD-100 is sealed so tightly, it's
even waterproof.

Accidental overload
protection

All voltage inputs are protected
up to 1500 Vdc or 1000 Vrms. Cur-
rent ranges are protected to 2A4/250V
with resistance ranges protected
to 600 Vdc. Transient protection
extends up to 6KV for 10 micro-
seconds.

www americanradiohistorv com

More meter for

the money

For starters you get 2000 hours
of continuous use off a common 9V
transistor batiery. You can run
in-circuit diode tests and check oon-
tinuity. You even get a one year
warranty.

The 0.25% basic volt dc accu-
racy HD-100 serves you with 7 func-
tions and 29 ranges. With one simple
tumn of the single selector switch,
you can go directly to the function and
range you need. Theres less chance
of error.

Feature for feature you can't
find a more dﬁpendable meter priced
atjust $169 (US. only).

To locate your nearest distrib-
utor write Beckman Instruments, Inc.,
Instrumentation Products, 2500
Harbor Boulevard, Fullerton, CA
92634 or call (714) 993-8803.

BECKMAN
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