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THE%MIS’.U\HHER RADIO

Starting today, we're standing the
scanner radio on its ear. Because
we've forged ahead—way ahead—
in radio frequency and digital
technology.

| Introducing the _
Bearcat® CompuScan™ 2100.

It's the first scanner radio
designed to put the power of a
personal computer to work for you.
Now you can scan up to two hundred
channels. Stack levels of pricrity so
you'll hear vital calls in order of
importance. Automatically search,
store and ¢count transmissions for
accurate "pictures” of activity
within frequency limits you select.

And with automatic video memos
you'll know more than you've ever
known before. The channel user,
special codes, jurisdictions, phone
numbers, alternate frequencies—
any information you've pro-
grammed is automatically
displayed when the channel
is active.

With ten bands including 70-
centimeter, 2, 6 and 10 meter
FM Amateur, Military Land Mobile,
AM Aircraft, plus Low, High,

UHF and UHF-T bands.

For a real earful—and eyeful—
see your Bearcat scanner dealer. For
the name of the dealer nearest you,
just call 1-800-S-C-A-N-N-E-R.
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Proficient, profitable servicing demands accurate, complete, and

timely service information! That’'s why you

should subscribe to ... E R R %_ Iz
= T e | = P

RGA ETE

e
SERVICE LITERATURE — * & %E —

e e |
\/ Accurate, because it's prepared by service-experienced editors who work closely with
RCA Consumer Electronics @ngineers
\/ Compiete, because It gives you all of the essential information you need to proficiently
service RCA Consumer Electronic products . . . including schematics, circuit board
views, disassembly/reassembly Instructions, service adjustments procedures, parts lists
. plus service bulletins that keep you abreast of the latest factory-recommended
servicing procedures and repairs.
\/ Timely, because it's prompily shipped directly to you when each new model is
infroduced, so that you have it when you need it.
BINDERS INCLUDED | mea | 10-YEAR INDEX ALSO
TV, VCR, and VideoDisc service | ‘BE=——— | INCLUDED!
literature SUbSCfiDl‘On includes E_ . | References RCA service literature by
dyrable, three-ring, 2Ve-inch B T model, and Includes Warranty
vinyi-covered bir!ders. (See order :"' R Obligation Codes and a separate
form below for binder quantity =% - = | listing of service bulletins.
included with each subscription.) ! -

FREE CATALOG ...

Check the “RCA Service Literature Catalog” box in the order form belowtoreceive afree
copy of the 1884 edition of RCA's Service Literature Catalog.

| L e AP e R e A L R P Al e T L = 1
| 1984 RCA SERVICE LITERATURE SUBSCRIPT!ON ORDER FORM [
| CHECK APPROPRIATE BOX. INDICATE QUANTITIES AND PRICE TOTALS, AND ENCLOSE CHECK [
MAIL TO: RCA CONSUMER ELECTRONICS 1-450 |
I P.O. BOX 1976
| INDIANAPOLIS, IN 46206 I
| I
| 1984 SERVICE LITERATURE SUBSCRIPTIONS: PRICE QUANTITY PRICE TOTAL :
| O TELEVISION {with 2 binders) $71.85 ea $
| 0 VCR (with 2 binders) 74.85 ea f
| 0 VideoDisc Player {with 1 binder) 44.85 ea I
| O Video Camera 34.85 ea I
| {1 FREE 1984 Service Literature Catalog I
| TOTAL (AMOUNT OF YOUR CHECK®) § I
: NAME :
| STREET ADDRESS |
| ity STATE _zIp |
| *Make check payable to “RCA Consumer Electronics” i
L _____________ REB4

Wwww americanradiohictory comm
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Scanners

Communications Electronics)
the world's largest distributor of radio
scanners, introduces new models
with special savings on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow's paper are
coming through on a scanner today.

We give you excelient service be-
cause CE distributes more scanners
worldwide than &nyone else. Ourware-
house facllities are equipped to pro-
cess thousands of scanner ordess
every week We also export scanners
to over 300 countries and military
installations. Almost all items are in
stock forquick shipment, soif you're
a person who prefers fact to fantasy
and who needs to know what's really
happening around you, order your
radio today from CE.

NEW! Regency; MX3000

Lisl price $298.95/CE price $31949.00
&-Band, 30 Channaf & No-aryalai Scannar
Basrch » Lockout ® Priority 8 AG/DC
Bands: 30-50, 144-174, 440-512 MHZ
Tha Asgency Touch MX3000 providesthe ease
of computer Controlled. touch-entry Program-
ming ina compact-sizedscannerioruse athome
or an tha road. Entar your favorite public servica
frequencies by simply touching the numbered
pressure pads. You'll even hear a "beep” tone
thal lets you know you've made contact

In addilon to scannlng the programmed
channels, the MX3000 has the abllity to search
through as much as an entlre band foran aclive
frequency. The MX3000C includes channel 1
priority, dual scan speeds, scan or search delay
and a brightness switch fac day or night operalion

NEW! Regency® HX650

List price $119.95/CE price $84.00

5-Band, 8 Channel 8 Handhaid crystalacannar
Bands. 30-50 148-174, 450-512 MHz

Now you cén tun® In any emergency around
lown, from wherever you are, the second it
happens. Advanced circuitry gives you the
worltls smallest scanner. Qur low CE price In-
cludes battery charger/AC. adapter.

NEW! Regency® MX7000

Altow 120-240 days for delivery arter receipt of
order due lg the high demand for this Product
List price $599.95/CE price $449.00
10-Band, 20 Channai® Crystatfass » AC/DC
Frequency range: 26-27, 10-108, 108-138 AM,
144-174, 440-512, 806-881 MH2, 10 GHL, 1.1 OHz
in addition to normal scanner listéning, the
MX7000 affere CB, VHF, and UHF TV audio, FM
Broadcast, all alrcraft bands (clvil and military),
800 M Hz communications, cellular telaphone.,
andvrhen connecledtoa printar or CRT, satellite
weather Pictures.

Regency
MX3000

NEW! JIL SX-200

CE price $288.00/NEW LOW PRICE
8-Band, 18 Channal 8 No-cryatal acannar
Quartx Clock a AM/FM ® AC/DC

Bands: 28-88. 108-180. I80-514 MHz

Tune Military, F.B.l.. Space Satellltes. Police &
Fire, D.E A, Defénse Dapartment, Aeronautical
AM band, Aero Navigation Band. Fish & Game.
immigralion, Paramedics. Amateur Radlo, Jus-
lice Department. Slate Department. Olus thou-
sands of other restricted radio frequencles no
other scanner IS programmed to pick up.

NEW! JIL SX-100

CE prica $134.00/NEW LOW PRICE
&-Band, 18 Channai » Crystaliasa » AC/DC
Freque. renge 30-54, T40-T74, 410-514 MHz
The JIL 8X-100 scanner |s a mobile keyboard
programmable scannerthal puts youlnthe seal
of the actlon at home or ln Your car. Compact
and good looking, the SX-100 even gives you
the time and date. I1t's Small slze will easlty fit in
most domestic or foreign cars and 's AC/DC
adaptable for homa use.

Regency® HX1000

Allow 20-180 days for delivery atter receipt of
arder due o the high demand for this product
List price $329.95/CE price $208,00
8-Band, 20 Channel % No tal acanner
Baarch ® Lockout ® Priority 8 Bocan daley
Sidaiit liquid crystal diaplay

Frequency range: 30-50, 144-174 440512 MHL
The new handheld fAegency HX1 acanner s tul
keyboard Programmable lor the uitimaie In veraati
ity. You can acan up 10 20 channels at the same time.
When youactivate the priority control, you automat-
icalty override all Mher calls tolistan to your tavorite
frequency. The LCD display is even sidalit for night
use. 4 die-cast aluminum chasis makes this the
most rugged and durabie hand-heid scannear avaik
able. There ia even a backuP [Mhium battery 1O main-
tain memory lor two yeara Includes wall charger.
carrying case, belt clip, flexible antenna and nicad
baltery, Reserv® your Regency HX1000 now.

Regency® R106

List pnce $148.95/CE prlce $668.00
8-Band, 10 Channel a acanner 8 AC/DC
Frequancy range: 320-50, 6 174, 450-512 MHz
Aversatile scanner, The Regency R-106 Ia built
to provide maximum reception at home or on
the road. Rugged cabinel protectsthe advanced
dasign circuitry allowing you years of depend-
able listening.

NEW! Regency® D810

L | price $399.95/CE price $259.00

e, Channal @ talinna 8 AC only
Bands-ao-so. 88-108, 118-136, 144-1 74, 440-512 MHz
This scannar offers Public sarvice bands, Plus
Aircrait and FM broadcast statlons. You can
listen to Bach or a Boeing 747, the Rolling
Stones or the riot aquad, or any of 50 channels.
Plus special direct access keys let you lisien lo
police, fire. amergancy, or any of your favorile
channels just by pushing a button.

Regency® R1040

List price 5159 95/CE price $129.00
S-Band, 10 Channel ® Crysiaifass 8 AC only
Frauuency range: J0-50, 144-174, 440-512 Mh‘:.
Mow You can enjoy computerized scannar ver
satility at a price that's tess than some Crystal
units. The Regency R1040 letsyou inon all the
action of police, fire. waather, and emergency
calis. You'll even hear mobile telephones.
Programming the R1040 I8 easy. Merelytouch
tha keyboard and entar any of Over.15.000
frequancles on your choice of 10 channels.

TEST ANY SCANNER
Tasl any #canner purchased from Communicationa
Elnctronica™ for 31 cays bedors you decade 1o keel L It for
any raaton you are not Sompleialy satistied. retum it In
original CONSYON with all parts In 31 deys, for @ prompe
retund (s shipping/handling charges and rebate credits,

Ragency
HX1000

Regency
HX850

Ragancy
MEXTOO0

CIRCLE 35 ON FREE INFOAMATION CARQ

WWww americanradiohistory comm

OTHER RADIOB & ACCESBORIES
Ragency® CAOS SCann®f. .. ... ... ........... 5t
NEW! Panssonic RFBS0 Shortwave reCebar. ..
Panesonic AF-9 Shornweve receiver ..
Panesonie RF-T99 Shorlwive reCoires .,
Panascnbe RF-2000 Shorwave recones.
Panasonic AF-2900 w8 FECHNY 8. .
Panstonic AFE-3100 Shortwave mecsver. ...
Peaasonic ARG300 Shortwive tcav, . . 35

NEW! Bearcar®t 151 Scannar..
NEW! Basrcat® Flve-Sia Scannar. .
Besrcar® 300 Scanner .
Bearcer* 250 Scanner._.......
Besrcar® 200 Scannes.

Besrcar® 210XL Scannar .. ..
Besrcar® /20 Scanner. .. ..
Basrcat* 100 Scanner.

'@'ln.r:n‘ \::llh:‘r Adert. . s h 4800
rasdom Phone® £00G Cor Lesstehm - 29N
Eanon FCT.200 Cordisss talabhone i 1

Fanon B-HLU Scanner .
g:g: Fanon AC MIDI’II!BIII:‘IY Cn.r‘gcr -
Fanon cairying case wilh ban el ... 0
SPASCarryving cave for Bearcar Frve-Sin L
MA-S08 Caming case lor Regency HX850 . a
SCMA-8 Fanaon Moble Changer/Audh Amphfiar. .
ALC3 Fanon sula Igm er sdapterBatiery Charger.
FEB-E Frequancy Dieclory jor Exstern LIS A ...
FB-W quoncr ory for Weslem U.S.A L
TG Top Secrer” Pegistryof U & Government Frea ...

RAF Ruircad Frgquancy Ditectory.
ESD Energy s.m;"ﬁlmow

ABD Fragquency DIrectory jor Am:.uh B-lnd
SRF Survival Radio Frequency Direciory ..
TIC Techniques for | g Comm. M
CIE Covent Ebect E: d
B4 1.2 V AAA NeCad balierios (#et o(ﬁmﬁ
B8-6 3.2 ¥ AA N-Cad baiteries (32t of four]
A-135c Cryital canMoate. ... .ooououeiioinininans $3.00
ﬂmm!uﬂmmmwuhmm
Add $12.00 per shormwave recabar fof U P8 shipping
INCREASED PERFORMANCE ANTENNAS
If yOu want the utmost In pertormance from your
scanner, It is asaential that yOu use an extarnal
anternna. We have a base and a moblle antenna
spacifically designéd for receiving alt bands. Order
& AB0 is a magnel mount mobile anienna andg order
#AT0 ia an all band base station antenna Price ia
$35.00 each pPlus $3.00 for UPS shipping In the
continental United States

BUY WiITH CONFIDENCE

To get tha teatasf dalivary from CE of any
sCanner, send Or phone your order directly to our
Scanner Distribution Center” Be sure 1o caiculate
yOur price using the CE prices in this ad. Michigan
residents please add 49 sales tax or supply your
tax .D. numbser. Written purchase orders sre sccep-
ted from approved government sgencies and most
well rated firma at a 30% surcharge for nel 30
tillng. All saiea are subject to availability, accept-
ance and verfication, All 48165 On acCessc/ies are
final. Prices. tarmsa and specifications are subect
to change without notice. All prices are in U.S.
dollars. Out of atock items will be placed on back-
order automatically ynkess CE W instructed it
ferently. Minimum prepaid order $35.00. Minimum
Purchase order $200.00. Most products thal we
sell have a manufacturer's warranty. Free copies of
warranties on thesé products are available prior to
purchase by writing to CE International crders are
invited with a $20.00 surcharge for spacial handling
in addition to shipplng charges. All shipments are
F.0.B. Ann Arbar, Michigan. No COD's please. Non-
certitied and torelgn checks require bank clearance.

Mail ordars to: Communicalions Electron-
ics” Box 1002, Ann Arbar, MiChigan 48106
U.S A Add $7.00 per scannerfor U.P.5. ground
shipping and handling in the continental U.S.A.
If you have a Visa or Master Card, you may call
and place a credit card erder. Order toll-freein
the U.S. Dial 800-521-4414. In Canada, order
101Hree by calling 800-265-4828. Telex anytime
810-223:2422. H you are outside the U.S. orin
Michigan dial 313-8723-8888. Order loday.
Scanner Distribuition Ceater™ snd CE 10008 are trade-
marks ol Communicalions Electronics™
¢ Bourcal m afecsruly r |s1ered moomark of Elecirs
Company, & Dhislon of Corporation of Indiana
t Regency maiedelly mgistered trademark of Regency
Eimctronics Inc.

38
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OrderToll Free...call

1-800-521-4414

Al COMMUNICATIONS
ELECTRONICS™

Consumer Products Division

818 Phoanw O Box 1002 0O Ann Arbor, Michigan 48108 US A
Call ol frea BO0-321 4414 or putnida L) 5. A 31 3-973-8888
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Radio- _
Eleclronics

Electronics publishers since 1908

THE MAGAZINE FOR NEW
IDEAS IN ELECTRONICS

MARCH 1984 Vol. 55 No. 3

SPECIAL FEATURE 49 \NSTRUMENT LANDING SYSTEMS

Though many people ame afraid 1o fly, arplanes are the safes! way
to go—thanks to iNBtrument landing systems. Bill Sewell

BUILD THIS 43 viDED TEST GENERATOR

Thes test generator can be used not only for TV 5enacing You can
use {10 sernce Just about any video equipment. Gens Roseth

54 AUDIO-FREGUENCY GENERATOR

Use this AF generator with digial frequency readout 16 1851 your

audio system. Richard Schroeder
59 NO MORE WRONG NUMBERS

Build this telephong add-on and never be bothered by wrong
numbers of unwanted 1elephone saies calls aganl

Gary McClellan

TECHNOLOGY 4 vIDEO ELECTRONICS

Tomorrow's news and lechnology in 1his quickly changing industry

David Lachenbruch

B SATELLITE/TELETEXT NEWS

The latest happenings i commumcations technoiogy

Gary H. Arien

CIRCUITS AND a1 nNew IDEAS
COMPONENTS

An award-winning project frof ane of our readers
63 HOW TO USE DIGITAL PANEL METERS

Part 2. Wa'lt show you how 10 use digilal panel melers 10 measure

frequency and temperature, Hay Marston
67 HOW TO DESIGN POWER SUPPLIES

This month, our back-{0-Schoo| s8res shows you how to design
regulated and unreguiated DC power supphes Mannie Horowiltz

76 HOBBY CURNER

A look at a metal-sensing circwt, Earl "Doc™ Savage. K4505

78 DESIGNER'S NOTEBOOK

A new column Jull ol uselul ideas. Rober! Grossbilat

88 STATE OF SOLID STATE
A 1elephone-ringer iC. Rober F. Scott

90 DRAWING BOARD

Putting the 4018 to use Robert Grosshlatt

VIOEO 92 SERVICE GLINIC

Testing Integrated ftyback transtormers, Jack Drr

95 SERVICE QUESTHONS

Radwo-Electronics service aditor soives techrucians’ problems.

RADIO 80 COMMUNICATIONS CORNER

Whats 1o come In the future’? Herb Friedman

COMPUTERS 71 coOMmPATIBILITY

When you buy hardware O soflware, make sure [hat B will wark on

your sysiem. Abe ISaace
82 COMPUTER CORNER

A look a1 IBMs PCji. Lou Frenzel

EQUIPMENT 22 Heath EE-103 IC Timer Course

REPORTS 26 Tektronix Model 214 Storage Oscilloscope

OEPARTMENTS Advertising and Sales Otfices

128 Advertising Index
129 Free Intormation Card
10 Letters

Market Center
MNew Books
New Products
Whal's News

ON THE COVER

There are many manufacturers who
sell TV-test equipment such as dot-
pattern generators. But if you want
to service video equipment other
than TV's, then you need something
more. This month we'll describe how
1o build and how to use a full-feature
video test generator. You can use it
to test VCR's. monitors, video ampli-
fiers—just about any video eqguip-
mem. It not only generates standard
test patterns. It even has provision
for external inputs {from a computer,
for example) so that you can create
your own 1est paiterns for your own
specific purpose. The story begins
on page 43.

ANNUAL INDEX
JANUARY—DECEMBER

1983

To present the maximum number
of arficles ip our readers, we have
not published the Annual Index as
pant of this Issue. A 4-page bro-
chure contaming this index Is avail-
able for those who nead one. To get
your free copy. send a stamped seif-
addressed envelope (legal siza} to:

Radio-Electronlcs
Annual Index

45 East 17th Street
New York, NY 10003

Any requests postmarked on or
before Apnl 30 are free. After that
date there is a 50¢ fee. Questions
and comments about anything
other than the Index that are in-
cilded with your request cannol be
handied. Send them separately 1o
our Editorial Offices.

Radic-Electronice, (155N 0033-7882) Published mon|
by Gernsbace Pubscabions. inc . 300 Park Awrue South,

31;1‘? Other countres. $22 47 mgmw b in
curency| Sngle copes $1 75, € 1984 ernaback
Pubhkcatons I'I]!. All nghts reserved Prntad E‘yU SA

POSTMASTER Please sand addiess 10 RADIO-
%gzc;momcs. won Dept. Box 2520 Bouder, CO

A stamped solt-addrossec eREope must ACOMpany all
submitiad manuscHOs BNGOF artwork of phctographs if et
ettt W desred should they be reectad We dsclum any

f0¢ the loss OF dAMAGe of manuscnpts and or
Attwork O photographs whike iHUT POSSESSon o oharwise

A3 3 service 10 readers. Radio-Electronics pubiishes aallable (Hans or nlormation relaling 10 newswaithy products, 1echiques and scientific and tach W3l developments. Because Of POSsible
vanances in ihe Guality and condmion of matenais and workmansip used by readers, Radw-Electronics disclams any nesponmbiity for 1he sate and proper Tunctoning of teader-binlt promcts bated

upon Or from plans or inkormation pubishaed in e magazing.
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& HADIO-ELEG T HUNILS

VIDEO ELECTRONICS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

NEW PICTURE
TUBES

TV picture tubes will get bigger later this year, when American manutacturers adopt the next
generation of square-cornered designs. Unlike some Japanese manutacturers, who already
are substituting the so-called FST (Flat Square Tubes) in the smaller sizes (Radio-Elec-
tronics, October 1983), American TV makers have decided lo retain the same faceplate
curvature as at present in their new squansh models—at leasl for the time being. All four
American piclure-tube manutacturers have finalized their plans. Three of those manufac-
turers—General Electric, Philips and RCA—will offer new 26-inch tubes while the fourth
manufacturer, Zemith. has decided o adopt the 27-inch 8ize as olfering a noticeably larger
picture than the current 25-inch lube,

Zenith’s 27-inch tube will have & 340-square-Inch viewable picture, 7.9% larger than a 25-
inch {which measures 3t5 square inches) and 4.5% larger than the the 324 square inches of
the 26-inch version. All of the manufacturers will continue to offer 25-inch lubes, at least for a
time. for use in lower-priced big-screen modeis. In 1985 or 1986, RCA plans to add a premium
flat-faced tube of completely new design, which it calls the SP (for Square Planar). That new
tube Is expected lo measure 27-inches.

American manufacturers are expected to follow the Japanese later into new 20-inch and 14-
inch square-comered versions of the current 19- and 13-inch tubes, but it's doubtful that they'll
adopt the flat face, with which Japanese manufacturers are said to be having ditficulty in
praduction.

LASERVISION
GOES SOLID-
STATE

The first laser disc-player using a solid-state laser plckup has been Introduced in Japan by
Pioneer. By eliminating the complex power-supply system formerly required by the tube laser,
size and cost have been reduced. The random-access programmabie player with wiraless
remote control is priced in Japan at about $823, or $125 below the onginal model. Iis size also
has been sharply reduced—it's smaller lhan RCA'S random-access CED player. In another
innovation, the player Is simpier to use because it Is slot-loaded from the front, eliminating the
requirement of lifting the lid and placing the disc on a turntable. A similar model is expected in
the U.S. this winter.

JAPAN
ELECTRONICS
SHOW

The Japan Electronics Show i8 usuaily a preview of what Americans will see In the following
year. but the Fall 1983 show was lacking in any major excitemeni. The expected hit of the
show—the new 8-mm video format—was completely missing, in line with our report thalt it has
been shelved in Japan (Radio-Electronics, December 1983). In its place was the JVC-
developed VHS Video Movie, the compact camera-recorder using the small VHS-C cassette.
The show demonstrated that solid-State cameras aré well on the way—with CCD
(Charge-Coupled Device) models irom Sony (aiready Introduced In the U.S.), Mitsubishi, and
Sanyo, along with a new version of Hitachi's MOS camera. Sanyo demonstrated a pocket LCD
color set with three-inch screen, scheduied for the second half of 1984 at about $425 in Japan.
Prototype digital-TV sets were shown by Panasonic, NEC, Sharp. Sony, and Toshiba, but it
now seems unlikely that any of those will reach the American market in 1984,

VIDEODISC
GAMES

The coin-operated videodisc games, which have been nabbing quarters at a smart pace in
amusement arcades, may be coming into the home. And they may come in two different
versions—Laservision and CED. Although the first arcade videodisc games have involved the
use of laser optical discs. Bally Manufactunng Co. chose the new RCA interactive CED disc
system for its NFL football game. The game involves two players, repesenting offensive and
defensive teams, who choose plays that are enacted in actual film footage. RCA has been
talking with home-computer and wdecgame manufacturers about introducing home versions
combining the CED disc system wilh game hardware and software. The company is expected
to introduce a new version of its Interactive videodisc system later this year with spacific ports
for home computers and videogames. Also, RCA recently reduced the prices of its videodisc
ptayers and discs {0 enhance the sales rate. R-E

WWWW.americanradiohistorv.comm
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TEKGsiioscore

THE ANSWER
BY ANY MEASURE_

100 MHz scope, counter, timer,

multimeter: All one integrated system.

100 MHz dual

time base scope. | 9-digit fluores-
3.5 ns riselime; cent display.
sweeps from 05s Digitally accurate

to 5 ns/div; aher-
nateé sweep; +2%

readouts accom-
pany the CRT

vertical/horizonlal wavelorm, Emor
accuracy, vert- messages and
ical sensitivity to prompis alsg

2 mviidiv @ appear on the
90 MH2Z display.

Now make measurements
faster, easler, with greater

accuracy and user confidence.

The Tek 2236 makes gated coun-
ter measurements, temperature,
time, frequency, resistance and
voltage measurements push-
button easy. You see resuits con-
currently on the 3-digit numeric
readout and CRT display.

Its complete tngger system
in¢ludes pushbutton tngger view,
Flus 1p_)\tjak-to-peak auto,

field, single sweep and
normal modes.

D¢ volts and ac
coupled true
AMS volts. Mea-
sured through the
Ch1scope mpul.

Gated measure-
ments. Usa the
scope’s intensified
marker to measure
frequency, pencd,
width and to count
events within
specified portions
of the signal.

Auto-ranged
Auto-ranged. DMM. Use floating
auto-averaged DMM side inpuls
counter/timer. with up 10 5000
Frequency, period, | count resolution

width. delay time,
A-tme, plus total-
1Ze to MOre than

Get precise read-
outs of average dc
and true AMS volt-

8 million evenis age. Measure
—with 7 digits resistance from
plus exponent milliohms to
displayed gigohms.

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

Integrated measurement
system. 3-year warranty. 15-
day return policy. And expert
advice. One free call gets
it alll You can order, or obtain lit-
arature, through the Tek National
Marketing Center. Technical per-
sonnel, expert in scope applica-
tions, can answer your questions
and expedite delivery. Direct
orders include cperating and

fm g .
L F X
il .
. -

1-800-426-2200

service manuals and worldwide
service back-up.

Call toll-free:
1-800-426-2200,
Extension 144.

In Oregon, ¢all collect:
(503) 627-9000, Ext, 144.
Or write Tektronix, Inc.
PO. Box 1700
Beaverton, OR 97075
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@ RADIO-ELECTRONICS

I'S NEWS

New solid-state switch
handles 12,000 watts

A new semiconductor swilch
was described by scienflsls of
Generat Electne 10 the recent Inter-
national Eleciron Devices Meeting
in Washington, DC. it has fhe high-
est power-handling capacity so far
atained in power metal-oxide-
semiconductor {MOS) devices.

A second-generation insulated
gate transistor (IGT} switch, the
new device is rated at 25 amperes,
500 volts continuous, and can han-
dlg peak gate fumn-off cumenls as
high as 150 amperes.

IGT's combine in a single IC the
best leatures of power MOSFET'S
and bipolar transistors. Like power
MOSFETS, 1he IGT has low tumn-
on power requirements; and like bi-
polar transistors. the new device
can handle high cumenis.

The first-generation 1GT was
rated at 10 amperes and 500 volts.
Yo increase the power rating, ihe
GE researchers made #t larger and
more densely packed. The 25-am-
pere device measures 200 by 200
mils and contans 16,000 intercon-
nected cells, as agalnst the 140 by
140 mils and 6.500 cells of the
older unit. The research and de-
velopment team also inproved the
gdevice by reducing the gate tum-
off ime from four microseconds to
approximately one microsecond

Those improvements are ex-
pected o extend the devices ap-
plicattons considerably, making W
highly suitable, for instance, for the
drives of motors up to five borse-
power, whereas the older IGT was
limtted to enly balf-horsepower de-
VICES,

measures jess
than & quarter Inch square, It contalns 16000 Interconnected cells, and |s
rated at 25 amperes, 500 voIts.

Foreign “pirates” steal
US satellite programs

The American film industry is
becoming greatly concerned about
ihe interception by foreign con-
cemns of american satellite pro-
grams intended for UJ.5. cable TV.
Those programs are then being re-
broadcast lor their own clients—or
for the wewlng public—in their own
countries

Losses, the molion-picture in-
dusiry asserts, ane often sernous to
Amerlcan motion-picture com-
panies who depend on foreign im
sales lor a critical portion of ther
profits. In Jamaica, for example,
the government-owned broadcast
adminusiralion showed four impor-
tant films not yet released to Jamai-
can theaters. Coincidenlally, there
was a 50 percent drop in the reve-
nues of Jamacan movie theaters

{The Jamaican governmenl,
which says # 18 making arrange-
ments with Amencan interests o
purchase tha nghts 10 use Amer-
ican films, has since Stopped the
broadcasts.)

According to the Motion Picture
Association of Amenca, the pirat-
ing takes place in most of the Cen-
tral Amarican countries, in the
Bahamas. Haiti, and Dominica, as
well as in Jamaica "Pirates” range
from hote! ownears, who pick up the
signals to show for their roocm
guesis, to major tetevision com:
panmies that cover a whole country,
Most ol them Insisl that their ac-
tions are legal--thai copyright laws
covering such transmissions are
gither ambiguous or nonexistent in
thelr countries.

More than a quarter million
Amaernicans are also watching satel-
lite television programs picked up
from their own backyard antennas.
The legality of that action is In dis-
pute, though persons who use
such reception jor profit can be
prosecuted Immediately; and usu-
ally, that 15 what happens.

The problem 1s expecied to in-
crease greatly as France, Ger-
many, Brazil, Japan, and Saudi
Arabia launch satellites lor televi-
Sion programming. Those satel-
Ites will broadcast a tremendous
amount of copyrighted material
over practically the whoie popu-
lated earth. R-E
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1983 Jotn Fiuse Mg Ca.. inc. All ights resenved

The Digital
vs. Analog

battleis over.
$8 * buys you the new champion

The new Fluke 70 Series.

They combine digial and analog displays for
an unbeatable two-punch combnation.

Now, digital users get the extra resolution ol a
3200-count LCD display

While analog users get an analog bar graph for
quick wsual checks of continity, peaking, nulling
and trends.

Plus unparalleled operating ease. instant
autoranging, 2,000+ hour battery life and a
3-year warranty.

All in one metet

Choose from three new models. The Fluke
73, the utimate in simplicity. The feature-packed
Fluke 75. Or the deiuxe Fluke 77, with its own
multipurpose protective holster and unique
“Touch Hold™ function (patent pending) that cap-
tures and holds readings, then beeps lo alert you.

Each is Fluke-tough to take a beating.
American-made, 1o boot. And priced (o be, quite
simply. a knockout.

For your nearest distributor or a free brochure,
call toll-free anytime 1-800-227-3800,

Ext. 229. Fromoursite LS., call 1-402-486-1350, Ext. 229,

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Fluke 73 Fluke 75

8 39"

Yot ohra WA Gods Vo, i, SR, MA,
= St kL

oL L
T tawic de accurcy
2000+ e by e
}EE'_'! 2000 + Peowr L

iy

" Supgesied LS, el prics, efiecsve Ociober 1, 1983

FLUKE
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® RADIO-ELECTRONICS

SATELLITE/TELETEXT NEWS

GARY ARLEN
CONTRIBUTING EDITOR

CBS, COMSAT
TEAM UP

Two of the largast companies ready:ng direct-broadcast satellite services are consolidating
their plans—and it's possible that other major organizations will affiliate with this “joint effort.”
Comsat (through its Satellite TV Corp. DBS subsidiary) and CBS Inc., which are among the
eight DBS applicants, will work together on video-program deveiopment and acqulsition,
equipment and technical design, financing, and other factors. Its unclear what the new
teaming will do to the plans of each company: Comsat had intended to taunch its East Coast
direci-to-home service this fall (1984). CBS's proposal inciudes high-delinition TV features,
such as 1125-line video, wide-screen display, and stereo sound.

EQUIPMENT
HIGHLIGHTS

The Nova SS satellite-receiving dish—made of stainless steel—comes In 7.5- and 9-foot

sizes with pnme focus feed or subreflector feed. Stesl construction is said to have greater

tensile strength than atuminum. (Kaul-Tronics, PO Box 292, L.one Rock, Wl 63556.) °
Norsat 3000 satellite receiver Is a fifth-generation unit with dual downconversion, continu-

ous tuning, active limiting and clamping, ultra-linear low-noise oscillators, and digital meter-

igg. (Nor;;al International Inc., 205-19425 L.angley Bypass, Surrey, British Columbra V35 4N9
anada.

HBO STARTS
SCRAMBLING

Home Box Office has begun its large-scale testing of “VideoCipher,” the signal-scrambling
system it has developed with M/A-Com. Both the regular HBO and the Cinemax feeds are
belng scrambled on HBO East transponders aboard Hughes Galaxy Satellite. HBO says that
new refinements in the scrambling technology have greally reduced the price for cable-TV
headend equipment—suggesting that the timetabie for scrambling of all HBO service may be
speeded up.

DBS AROUND
THE WORLD

Another all-European direct-broadcasting-salellite plan has emerged from Luxembourg—
this one coordinated by the government of that small country. The new proposal envisions a
16-channel system, using a modified 50-watt satellite now under construction; service would
start by 1986, An earlier “Luxsat” plan using a high-powered 200-watt bird, proposed by Radio
Tele-Luxembourg. has run into pelitical problems because other countries fret about implica-
tons of programs being transmitted across national borders. Under the new plan, electronics
companies in @ach European country would buitd and install small-diameter DBS dishes—
costing the equivalent of about $500—to pick up the signais.

The Brltish Broadcasting Corp. has begun negotiations with U.S. programmers for
shows to be used on their proposed two-channel DBS systen that is expected to use the new
C-Mac technical format. Howevers, delays may push British DBS back from the targetted 1986
launch; by target date, there may not be enough homes equlpped with appropriate reception
equipment to pick up C-Mac signals.

China may develop a Ku-band DBS service for education and community information.
Since onty 30% of the Chinese population has access (o conventional TV signals, DBS is seen
as a way lo expand service nationwide; China has three orbital siots for domestic service, No
timetable has been established for the low-powered DBS service,

HYBRID
INTERACTIVE
SYSTEM

Cox Cable Communications, a leading cable-TV operator, will team up with Chase Manhattan
Bank, Jerrold Electronics {a major cable equipment firm), and other partners to develop an
innovative hybrid teletext/videotex service by 1985. The system will use cable TV as well as
telephone lings 1o deliver information, education, data processing, banking, and other Interac-
tive services through Jerrolds Communicom terminals. The Communicem cable-TV convert-
ers use a NAPLPS teletext-standard system for high-resolution graphics and will be nstalled
on new Cox cable systems. In non-cable homes the same device—slripped of its cable
channel-selector components and fitted with a phone modem—will be Installed, making it
possible to offer the information/banking/shopping service t0 homes that will connect to the
system through a conventional phone-TV setup. R-E
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JK's Hot Tip for Desoldering Problems

SA-6 DESOLDER IRON

levolutionary new electric desoidering iron combines the ease and
wrtability of a hand-held, manual, desolder pump, with performance bf.
n industnal desolder station, This unique AC powered compact oo/
eatures pertable, one-hand desoldering eliminating the need for
eparate soldering sron and desoider pump. No shop air required.
‘ssential for alf tool kits, field service technicians, and repairmen, as welf
is product:on applications. Vacuum chamber is easily removed for
‘leaning or replacement, Replacement tips available, Tool is supplied
vith SAT-6-059 tip,' diameter .059 inch (1, 5mm)

FEATURES:

¢ Self contained suction power and heating efement
® EFconomical

® Lightweght doz. (113gms).

® Compact size 104 inches (26cmy; T I ‘

Repilacement nozzles available. i1
iy I
MOODEL NO. __INPUT VOLTAG
SA-6-115 ~ 1ISVAC Sv60HZ
5A-6-230 230V AC 50/60H
NOZZLE NOZZLE HOLE Di

SAT-6-059 TR
SAT-6-070 '\ &b

' Y

__'h{';.'!“_ _

L oien 125091 QK NYK. iolex 232395 OK NY UR

Phona [212) 994 -5500. y,
CIRCLE 98 ON FREE INFORMATION CARD
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LETTERS

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

RADIO-ELECTRONICS

O0QOPS!

We'va noticed an error in the parts-
placemenr diagrams that appeared in
Januarys cover story “Buid This C-
QUAM AM Stereo Converter.” The
part labeled Q1 in Fiygs 7, 9. and 11
should be iabeled 1C2 (the LM317L2
voliage requialor), We'ne somy lor any
confusion thal oversigh! might have
caused.

We also neqlected o mention that
C-OUAM 1s a registered trademark of
Motorola, tnc. Qur apologies.—Editor

CORRECTION

This is in response to the brief tem in the
‘Whai's News™ department ol Radlo-Elec-
tronics for September 1983. The wrileup was
accurate except for one very important potnt:
Neither ATET nor Motorola Corporation have
posed any objections to Geostar's FCC filing.
In tact, Geostars liling has received over-
whelming support. The one objection regis-
tered was by a small Gult Coas! microwave-
communications firm, whose markets would
be placed in severe jeopardy by Geostars
-technoiogy.
| believe that the Motcrola and AT&T objec-
tions that you were refernng to were directed
at Mobulsat. which is a woice-communicabions
system aiso under review by the FCC. The
New York Times published an article in which
the author erroneously mixed public reaction
o Geostar with that of Mobilsat. Perhaps the
error in your wnteup was due o the misinfor-
mahon in that arbcle
I would appreciate it very much H you would
publish this correction, because such misin-
formation could be injurious to Geostar.
T. STEPHEN CHESTON.
Vice President for Administralion,
Geostar Cormp.

TRANSIENT SUPPRESSOR

| would like to comment on Hert Fried-
man's fine article, “Build This Powerline Tran-
sient Suppressor” in the Seplember 1983
Radio-Electronlcs. Last spring, | realized
my need for such a device and se! about
designing and building one. The design |
came up with was very similar to Mr. Fned-
man's. There are, however, a few differences
worth noting.

Fuse F1 In Mr. Friedman's circuit Is a
failsafe dewvice lor the vanstor, and is a good
ided; but it will ol act as a protective fuse for
the unit dsel, or lor any device plugged Into it

A prolective fuse musl be added to the hot
powerling entening the unit. Because the litter
used (Radio Shack 273-100) has & 5-amp
cufrent rating, that fuse must be rated for 5
amps or less. It your compuier system re-
quires more power, fillers with a h:gher rating
may be purchased from electronics supply
houses.

1 built my unt completely inside a power
sidp. A heavy-duty, six-outlet, metal cablnet
power sinp was purchased. By removing two
of the oullets (there are three slandard AC
househoid receptacles Inside) lhere was
enough room for all the components. t was a
tight i that required careful construction, but |
was abie 10 build it without any problems.
Another ditference in my design was that |
placed the fiter between the relay and the
power outlets o filter any possibie nose gen-
erated by the relay coil. The net result was a
compact. easy-to-mount power source that
protected up 0 four computer components
against all three powerline problems outlined
in the article.

The total cost for the unil was about $35—
quite a saving over the $100 to 5200 charged
for equivalent commercial Suppressors.
GARY E. WHITNEY ~
Portland, OR

WHICH 1S RIGHT?

In reference to page 45 of the November
1983 Radlo-Electronics, in the article, “Hi-Fi
Sound Converter for Your TV", refer to page
47, Fig 2. Resistor R18 is connected directly
to the emitters of Q1 and 02 and R19 wa C23.

However, the prnted-gircuit board shows
R18 and R18 {on page 48, Fig 4) boih directly
connected to Q1 and O2'% emitters.

Please tell me which is correct—the sche-
mati¢ or the board.

JAMES C, MORALL
Baidwin, NY

The parts-piacement diagram is cormeci—but
$0 is the schematic. To make both match,
simply raverse the positions of R19 and C23
on the schematic. {(For those of you whocan't
find R18, it’s the resistor labeled R13, nght on
top of R19.}—Editor.

STAY AS YOU ARE

Please add my name to the growing list of
those who have either canceled or refused o
renew their subscnptions to that electronics
magazine which converted itself Into ust an-
other trendy ali-computer publication in 1882,
Radio-Electronics is now the last remaining
magazine that authomatively ¢owers all as-
pects of electronics. | have benalited fmmea-
Surably for the past ihree decades from your
fine instructional and construction articles,

especially those on test instruments. Please,
please stay as you are now and have been In
the past Viva Radio-Electronics!
BERNARD J. FINNEGAN

Los Angeles. CA

NOT PROPRIETARY

| would like to point out an ermor mvolving
our isting in your receni computer buying-
guide issue (October 1983, Radio-Elec-
tronicsl

The 16-bit operating system listed (Z-00S)
15 not propnetary, as indicated. Rather. it is our
version of Microsofts MS-DOS, and thus is
compatitie with much of the software wntten
for IBM, Ti, and other system using MS-DOS
or a vapation.
ROBERT L. WINTER
Zenith Data Systems

THE SANDCASTLE PULSE

I Just received your September 1983 issue
of Radio-Elecironics, and read in the "“Ser-
vice Ouestions™ section on page 99 a “good
question.” {What is a sandcastle generator
and where did it get that name?) | think [ have
sort of an answer to i

The sandcastle pulse is & complex wave-
form with a repetition rate of the honzomal
trequency. It iooks like the wavetorm shown n
Fig. 1-a,

a
Min _;—]
n“f {{=18 Sus
140V PP -
2w t
g1 s Vour

FIG- 1

The displacement of the upper part allows
the separalion of the burst signal. Sandcasile
pulses are used In color-T sets for the follow-
ing purposes: (1) black-level ¢lamping of lumi-

coptinued on page 20
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THE POMONA PROMISE

We provide the design engineer with the best
“black boxes” made in this country.

Or anywhere.

That may seem like a tough
promise to deliver on. But if you
talk to the professionals of the
electronics industry, you'll learn

uickly and with great assurance
thit the *“black boxes” designed
and produced by ITT Pomona
Electronics are looked upon as
the best in the business. Bar none.

The reason goes back to
when we first introduced the idea
of providing convenient con-
tainers for special test circuits. We
promised then that ours would be
the best. And that's the way it’s

been.
Since then our line has ex-

panded to eleven different series
to accommodate just about any
component packaging require-
ment you'll ever need.

At ITT Pomona Electronics,
we know there is no such thing as

standing pat. We also know that
your needs change and your ex-
pectations become greater as the
demands become more severe. To
this end we will continue to create
a better way. A better product.

That’s a promise.

All of our products are
described and illustrated in our
General Catalog, and it's Iree. Just
call (714) 623-3463 or 623-6751.

CIRCLE 73 ON FREE INFORMATION CARD

Wwww americanradiohistorvy comm

TWX 910-581-3822. Write to us at
ITT Pomona Electronics, a Divi-
sion of ITT Corporation, 1500 E.
Ninth 8t., Pomona, CA 91766.

In Europe: ITT CANNON
BELGIUM S.A./N.V. Rue Colonel
Bourg Str. 105 Space A (B.3) 1140
Brussels, Belgium. Phone; 02-735-
6094,

Our products are available
through your favorite electronics
parts distributor.

ITT Pomona Electronics
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77 ® 0.3% Accuracy FLI |KE
* Manuali or
Autorange =
* 10A + mMA Range SERIES

« Beeper  MULTIMETERS
» “Touch-Hold
Function * Analog Display » Rotary Knob » Volts AC &
DC » Resistance to *» 32 MDY » 10 Amps » Diode
Test » 3200 Counts * Fast Autoranging * Function
Annunciators in Displa{ » Power-Up Self Test
» 2000 + Hour Battery Life w/ Power Down “Sileep
Mode“ » New Test Leads » VDE & UL Approval

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW

* 0.5% Accuracy * 0.7% Accurac
FLUKE p * Manual or . A:utoorange On?;

42 01GIT

MULTIMETERS Autorange * 10 Amp Only
. ;azquoncy messuementa to * 10A + 300 mA
KHz
334 g 00 * 8 measuremenls . Sggggr
* Basit d¢ accuracy 0.4%; IOMV, f
10 nA and 10 mnvunsiiivity P 100MHz Dual Time
* Relatlve messurements BASE SCUPE MODEL
wope. eI 0
e e
PRECISION
=K INOUSTRIAL
TRANSISTOR
) TESTER
PRECISION
a1 POWER SUPPLIES $19Q9s
' . MODEL
| 3= T
Now with HULO Drive N
MODEL ¥ 85 R : :
S 299 95 1601 3 2 g MODEL 1650 ® Works in-Circult when L":i\z'mvmon hatk
+ Isoletad 0-50¥DC 10 I * Functions as thres separste others won't v 500 4 Vidivision cascade
:‘:’1:::1.. O2A In l'of_,"‘r":.""":’ ¥ supplias ® |dentifies all three tran- sensilivity
L : noe * Extlusive trscking cirgult sistor jeads * Four-lnput operation provides
* Fully sutomstic shuldown, * Flzed Output 5VDC, 54 dvL trigger view on 4 separaie Inputs
] ;"]'r"‘“:':" :":I';"‘ """': e * Two 0 to 25vDC oulputs a1 8.54 ® ARandom lead connection  « Allernae time base operation
spesiloqsciicisiataisevicing * Fully sulomallc, curtent-limited ® Audibly and visually in- * Swilching power supply delivers
overload protection dicates GOOD transistor :?:Ie:t'tce:ieunhcl' and regulation at
FUNCTION GENERATORS e Ll
Mozo~  S319% $1999%  $159%
SWEEP FUNCTION MODEL 830 MODEL 820
* Sine, Square end trisngle cutput F_°‘:'w|:.':':f:::r:g: ‘l’:;cft’i?nhw [ ‘Automaticallg mea- ® Resolves to 0.1pF
* Variable snd lixed TTL outputs generator pulse generator, tone- A apact s Ce 8 4 digit easy-to-read
* 0.1 Hz 1o 1MMZ In 8ix ranges :l-"ﬂ 9';;;“0‘2 from 0.1pF 1o 200mF LED display
* Push bution range and tuncli * Covars 0.02H2-2ZMHZ 8 0.1pF resolutio
O:I.ctl:n O v * 1000:1 tuning range [ ] 02:- f ! . ‘ Fusr P{?:t:c“’gd
* Typical $ina wava dlstorllon * Law-distoriion high-acCuracy g kol 2qaine arg
under 0.5% from 1 Mz 1o 100kMz outpul$ accuracy capacitors
8 3% digit LCD display 8 Overrange indication
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BECKMAN'’S CIRCUITMATE ®~ — s
ALL UNDER $100

AVAILABLE NOW. ...

564 95

The DM73 (3 the smalles] digltal
multlmet&r on the market. its
Probe-styla design makes H ideal
or 1aklng measurements In hard-

ic-reach test areas

569 %°

Clreultmate DM-40 —
3va-dight mullimater;

63

579 95 0.5%

SN pocketais
5 t-size
mu!llmgeter?%?&i'f- vac
accuracy, diode test,
capacitance, continulty
beeper, conductance,
10 amps AC and DC
ranges, aulo-polarity,
aulo-zero, auto-

declmal
o € PRECISIN

70 MHz OQual Time
BASE SCOPE

MODEL 1590
« 1mV/dlvision sensitivity to 100MH2
* 500 Vidlvision cascade sensitlvity
* 2nsidlvision sweep rate wilh 10 x
magniflar

* Four-input operation provides trigger
views of four separate Inpuls

* Selectatie TMQor 50ftinputs

* Allernate timebase oparation

* 20MH2 bandwidth limiler for bast view of
low frequency signals PRUBES c Your Pr

* Lighted function pushbuttons emptoyin i
elecironle swltching with non-volatiley RRM - 4 IN 3 SpeCfaIfStS

memary
¢ Switching power supply dellvers best
efflclency and regulatlon at lowest welght

* Selectable frequancies for chop operation

Iva-dight mullimetar;

dioge test contlnullé
baeper. 16 amps A

and DC ranDes, auto-

zero, auto-polarity,

capabliity. You almrly
seleci the funclien
ou want, and the
odn automatically
sets the requlired
range.

d¢ accuracy.

auvto-decimal

5
FROM THE BEST SOURCE FOR O
PROBES AND DMM/VOM TEST

® Switchable X1 and X10
Attenuation Factor
® t00 MHz Bandwidth

s Low Cost

s High Quality

® Excellent
Performance

® Slender,
Flexible Cabie

8 Wide Range of
Choice

MCDEL SP100

Circle Reader Service 7 for more Intormation

Circuitmate DM 20— 0.8% Vdc accuracy, i

3% -digit, pockat-size dicde teat, sutc- 576 85 :gmalliSiza
multimeter; 0.8% Voc polarity, auto zero A";“P “el

#ccyuracy, diode teat, auto-decim The DM 77 gives you uioranging
hFE lest. c?{mduclance. the Wn,.‘,’,..‘;cg of *"Touch Hold”

10 amps AC and DC s 95 autoranging plus 10 * Audible

ranges, auto-polarity 89 aMps acide continuity

auto-2ero, auto- measurement k|
decimal checkling

TOLL FREE HOT LINE

800-223-0474

26 WEST 461h STREET. NEw YORK, N.Y. 10036
212-730-7030

THE TEST EQUIPMENT SPECIALIS

ADVANC
ELECTRONIC
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V-1050

1,249°

V-1050F

100 MHz Quad Trace
widelay sweep

v-ssm=$939 =

60 MHz Dual Trace
widelay sweep

HI-PERFORMANCE

@ HITACHI
PORTABLE
OSCILLOSCOPES

WHEN PURCHASED WITH SCOPE,

AW. SPERRY AUTO RANGING $15 SHIPPING WITHIN
8  oc Voltf—. MULTI-METERS.

[} T':_J‘ THE RELIABLE ONES.

PRICE DOES NOT INCLUDE

0V | 2107% rig + 40

P10 el 2 YEAR NO NONSENSE [AW'S

AC Voits
Aol EEURATY GUARANTEE [-t5i
40-500Hz |
v
20v 1% rog + Bk a
. | 200v 1 ]
i 5 [(800v_[2i{12% reg + 8y
e DC Current
e S | RANGE | ACCURACY
DM-6500 200ma |2 119% g0 + 4a RANGES DM-6590 =
10A 211 7% rdg +ad) DC VOLTS T
S
AC Cumrent RANGE ACCURACY
AANGE g(‘:g%‘&v 202: =+ 05% rdg =4 dgt
Iz | s |
| 200ma | x(2% rp + 8q) | R

"

t -

‘g

200V
e tar e 104 |2122% 00 o By 500V £ 1.0% rdg =4 dgt
RANGE!  ACCURACY c[sj:g:;ﬂncun : AC VOLTS RESISTANCE
mg TEEYTVY T RA;IVGE ACCURACY RANGE ACCURACY
K [2{08% rog « S0 Hi|  J00uA 150, A =i B ____!iﬂ} ] .
20K :(1% tdg + 10d) Lo Ik 15k g —{ £10% rag 2B dgl | _20K2 | £0.7% rdg +4 agt
|_£00K A 1 Sed 200K0 et
2000K | 212% rdg « 10d) O LA okﬂ‘ SO0V 2000%0 *1.2% rdg x4 dgt
on ¥ basterchargs & Visa shipfed withis 24 houns.
3 \\\00\\ We don’t l"_ls‘ take ® Benk checks or Money Orders shipped within 24 hours.
Qg‘v‘.‘\ orders, we Shlp them n u Pw d ky — ph sliow 3 wasks for chck to chiar.
OQ‘OQ** Advance Electronics w AN prices plus shipping charges. Please call for appropriste
<O endeavors to keep everything il T LS e
W we advertise in stock for ' e ek e g i 4 1
adverlise I s L A o B PRICES SUBJECT TO CHANGE WITHOUT HOTICE.

immediate delivery. Quantities ars (imAed
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EATURES

1mVidiv high sensitivity design. Effective for
measurement of weak slgnals.

Employs TV sync separator circultry with one
touch synchronization of both TV horizontal and
vertical signals.

Delayed sweep function with ong touch control
10 X magnification.

Trace rotation system for easily adjusting trace
Inclnation caused by terrestrial magnetism.
Fine ad uslln? click positioning function enhances
measuring efficlency.

Signal output: Vertical output terminal to
Frequency Counter, etc.

Z axls input provided — possible to use as CRT
display.

One touch shifting of waveform slopes for easy
observation of rise and fall of waves.

@HITACHI

HITACHI
30 MHz
SCOPE

DUAL TRACE
W/DELAY Price doas not include

probes. Probes $50. a pair
when purchased with
scope. $15. shippin

within continental U.S.

Aill HITACHI Dscilloscopes
feature 2 year parts & labor
warranty.

15 MHz
TRIGGERED SCOPE

QUANTITIES ARE LIMITED
SPECIFICATIONS

[ Vertid Deflection I el
Senaitivity Smvidie 10 5V dre 5, 10 colibraisd sixn
TenVidoe 10 1V idey 10%
IWhen using =5 ampifler|
Lincalibretad contviuous control betwesn
stepr 10 < 2.5 lprovided with cleck -positsoning.
tunction}

Bandwidth 0C tg 15MH, - 348 o1 & dred
DC 1o ThH:, —308 (a; 4 div
{When uviing x5 smplifier]
Ana Time 24ra. (tor x%) 7004 typ

Signal Dalsy Line -

Max. Ingu1 Vol tige p# or 300V 1DE + AC pear, o1 TRHZ]
GND, DC

17pul Coupl g | Az,
Input Impedance Diract 1M ohm, #pproa. I0pF
Opr aling Modes Single frece

X.¥ Opergtgn Exievnal trigoes INQU1: X auis,
Vercdl Input. ¥ axle

X mily approx 200MV iy,
¥ axit’ M s Vertical input
PC to 10kH2 within

Senuithviry

Phase Ot srance

X Baradwedth BC to 500k Mz, - MB
D¥namx Rarge 4 div or more
Verncal Oulput
Cuipul Voluspe 20myidie or more [lermingted Intc 5001
Bandwidth 50HI to SMHI. -8
_ Outpur = _ ¢ Approx S04
" Hovitonta Daflection |
Tragger Mocker AUTO, NOAM. TV (+). TV I~
Terger Source LINE, EXT
Trppts Couplmg AL
TV Symc TV sync saration cintuit
Intérnad 1 div o more (W Sy ac-agnall
Eaitornad 1VP-P or more I sYnc-agnalt
Triguac Senaitrity F requency Internad | External
20Hz 10 MKz | 050 | 200mV
| 210 15Hr | 1 5dre | BOBmMY
AUTO L ow Bxodwdth 30z

Teiger Slope ]

Externsl Trigger Input Ingu1 impadance: Mooz, 1M ohm,
0nF or wa

Whax_ gt vorege. 100V

(DT + AC pead. st 1kHz)

Swoeap Timd 02/ to 0 20/, +5%
19 caiibw dted steps
Lincalibs ot ¢ CONUo b
wrepn 10 € 25 (orowced with Click- g0 licning
tunction|
Sweasp Tirmnd Msgnimr 10 times (2 79%)
Max, Swisp Time 100m/div | 20na/die and S0mutdiv. not
- JF catibrated) i
Angbingde Cybisrption
Waretormm Approx TeHe rtO% (YD) xua® wave
Voltage 05y st L |
[ Fower Reuiemens | 100/ 120V 220/240V 1 100 S
b 50 10 BOME. 200V ox. 40W
_ Dimivwionn i Aoprax 2TSIWE x 19KHT x #0KOE mm
— | Approz 65k

Price does not include probe. Probe $20. when
purchased with oscilloscope.

Full 2 year parts & labor warranty.

WE CARRY A FULL LINE OF HITACHI
OSCILLOSCOPES

. L FREE HOT LINE
I 5057550474

i 26 WEST 46th STREET, NEW YORK, NY. 10036

ELECTRONIC

THE TEST EQUIPMENT SPECIALISTS

ADVANC

—

WwWww americanradiohistorvy comm



www.americanradiohistory.com

RADIG-ELECTRONICS
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Only NRI Gives You This Kind of Training
~ and Equipment.
Only NRI Gives You So Much Professiona
Preparation For a TV/Audio/Video
Servicing Career.

Build this 25" Heath/Zenith Color TV with 112 Getcomplete; thorourlRstUgEiivn
channel tuning gystem, infrared remote control,
advanced sound system, and in-set space phone.

in the theory, servicing, and repair of
TV, VCR, video disc players, audio
equipment, AM/FM receivers, an-
tenna systems, home video cameras,
projection TV,
and more with
65 easy-to-
digest, bite-
size lessons.

See servicing techniques demon-
strated in close-up detail. Graphic
presentations make theory and sys-
tems come alive on NRI Action Vid-

eotapes covering VCRs, disc players, Learn how to diagnose prob-
and TVs. lems using a professional
3ta-digit digital multimeter. Learn servicing an
Exclusive NRI Action Audioin- adjustment tech-
Perform challenging state-of- structions talk you through its niques with this
the-art electronic experiments complete operation and use. 6-hour, remote con-
and demonstrations using your trol videocassette
NRI Discovery Lab®. recorder you get as

part of your trainin

WWWW.americanradiohistorv.comm
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Only NRI gives you so much prac-
cal training with equipment you
»arn on and keep. You learn by do-
1g. That’s the way to make it inter-
sting, that’s the way to make it
njoyable, that's the way to get the
ands-on experience and know-how
ou need.

Hands-On Training For
Real Bench Experience
and Priceless
Confidence

You start with experiments and
emonstrations on the unique NRI
Yiscovery Lab. You learn basic cir-
uit wiring and soldering tech-
iiques, and then quickly move on to
nore advanced concepts as you come
o understand electronic theory,
olid-state devices, digital systems,
ind microprocessors. You learn by
ictually building and observing the
jction of circuitry you'll be working
vith in real-life situations.

Exciusive NRI Training
On Videotape

In addition to profusely illustrated
essons, you get NRI's Action Audio
:assette to "talk” you through the
1se and operation of the professional
ligital multimeter you receive as
sart of your equipment. Even more
xeciting are your NRI Action Video-
:assettes. . .videotaped lessona that
show you graphic presentations of
:lectronic systems, vivid closeups of
servicing techniques and profes-

sional “shortcuts” to study and
replay as often as you want.

You Get TV, VCR,
DMM and More
Equlpment
TO Keep
You also build your own

25" Heath/Zenith color

TV, a state-of-the-art unit

that includes infrared
rernote control, a Time Control Pro-
grammer, and the incredible Ad-
vanced Space Phone that lets you

telephone from your chair. Using the

videocassette recorder that’s in-
cluded as part of your training, you
learn how to adjust, service and re-

pair these fast-selling units. Your
front-loading VCR features up to
6-hour recording capacity, remote
control, and programmable touch-
button tuning.

The digital multimeter you re-
ceive is a truly professional instru-
ment. You use it in the experiments
throughout your course and as a key
servi€ing tool on the job. Using the
meter along with the NRI Discovery
Lab, you’ll learn how to measure
voltage, current and resistance and
how to diagnose all types of servic-
ing problems. -

Advanced ¢
Systems &
Demand
Advanced
Technicians
for Service
and Maintenance

The art of TV/Audio/Video servic-
ing has taken quantum leaps into
the future. Now, successful techni-
cians must understand advanced
concepts like digital control, elec-
tronic tuning, laser video dises,
microprocessors, and more. NRI
gives you the training you need for
success. . .state-of-the-art concepts
and practical, hands-on experience
working with the kind of
equipment you'll en-
counter on the job.

7 Decadles of
Teachlng
Electronics
skills
At Home
NRI is the oldest,
largest, and most
successful school
of its kind in
the world. It has pioneered and re-
fined the teaching techniques that

.

make learning at home the NRI way

one of the most economical and effec-
tive methods ever conceived. You
learn at your convenience as a class
of one, backed by skilled NRI in-
structors and carefully designed les-
sons that take you a step at a time
toward your goal. No time away
from your job, no night school grind,
no classroom pressures. Yet your
training is thorough and complete,
with a foundation of hands-on ex-
perience unequalled by any other
training organization.

send For Free
Catalog
Covering 12
Electronics
Courses

Our 104-page catalog gives you all
the details. In it, you'll find a sum-
mary description of every lesson,
and photos and specifications for
every itemn of equipment included in
your course. You'll also learn about
other fascinating career opportuni-
ties in the world of electronics. . .
Microcomputers, Industrial Elec-
tronics including robotics, Commu-
nicationg, and more.

Mail the postage-paid card today
for your free copy. See how comn-
pletely and how thoroughly NRI gets

you started on your
tomorrow
today.

NRI SCHOOL OF
ELECTRONICS

MeGraw-Hill Continuing
Education Center

3939 Wisconsin Avenue

‘Washington, DC 20016

N:’J \

e-

Hul |
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iy RADIQ-ELECTRONICS

LETTERS

continued from page 10

nance signals (2) burst keying (3} blanking
{horizontal and vertical) (4) chrominance
channel gating

The sandcastle pulse can be generated by
any of the following integrated circuits and
many others generatly used in the hevizontal
oscillator and’or sync section, such as: TDA
2573A ang TDA 25754 for 525-line systems,;
TDA 25764 for 625-line systems: TDA 2571,
TDA 2590, TDA 2591, TDA 2593, et al. The
sandcastie puise is required in several lumi-
nance and chromonance processoers, mostly

ong-chip systems, such as TA 10313 {by
RCA), TDA 3300 {by Motorola), TDA 3560
{PAL-decoder by Philips), TDA 3570 (NTSC
decoder, by Philps) 1o name Just a few of the
better-known types. There are many other
IC’s that use a sandcastle pulse or generate
one.

It you don't have a sandcaslle pulse, but
need one, you can generate it from a horizon-
tal flyback pulse by means of the circuil
snown i F1g. 1-b.

EGON STRAUSS
Buenos Aires, Argentina

ON TESLA'S PATENTS

It 15 quite refreshing to see the amount ol
Interest generated from your arlicles on

Scan the World.

R-2000

SSB, Cw, AM, FM, digital
VFO's, 10 memories, memory/
band scan, optional 118 -

174 MHz coverage...

The R-2000 1s an innovative all-mode
SSB. CW. AM,. FM receiver that covers
150 kHz =30 MHz, with an cptional
VC-10 VHF converter ynit to provide
coverage of the 118-174 MHz
frequency range.

R-2000 FEATURES:

s Covers 150 k1iz— 30 MHz In 30 bands. UP/
DOWN band switches. VFO's tune across 150
kHz~30 MHz.

* All mode: USB. LSB. CW, AM. FM

s Digilal VFO's 50 Hx. 500-Hz or 5-kHz siepa.
F. LOCK switeh.

* Ten memorics store frequeney. band. and
mode dati. Each memory muy be tuned as
a VFO. Onginal memory frequency may be
recalled.

* Lithlum bate, memory back.up. [Esl 5 yr. lifel.
* Memory scat. Scans all or selecied memorics.

s Programmabie band scan Scans within pro-
grammed bandwidih

* Fluorescent iube dijiral display of frequency
{100 Hz resolution) or time. DIM swiwch.

s Dual 24-hour quartz elocks. with umer.

s Three bullt-in IF Riters with NARROW/WIDE
selecior switch. [CW filter opUonal.l

* Squelch circuit, all mode, budit-Ln

* Noise blanker bullt-in.

* Tane conirol.

s Large front mounied speaker.

» RF step attenuator. 10.10-20-30 dB |

* AGC switch. (Slow-Fast)

* "5 meler. with SINPO "S8° scale.

* High and low Impedance anienna terminala.

« 100/120/220/240 VAC. or 13.8 VDC {Option)
opcration.

* RECORD output Jack

s Timer REMOTE output (not for AC powerl

* “Becper”

* Carrying handle.

R-1000 High performance recelver

* 200 kHz—30 MHz * dl%lnl display/clocks
timer* 3 IF filters - PLL UT conversion

* nodse blanker « KF aiep alenuator = 120.
240 VAC (Opuonal 13.8 YIXCI

R'GOO General covernage receiver * 150
kHz—30 Mtz « digital display * 2 1F filters
* PLL UP conversion * noise blanker * RF
atiehuator » front speaker « 100.240 VAC
Opiional 13.8 VD)

QOptionaf accessories:

* VC-10 118-17 4 MHz conventer.

* 1iS-4, 118-5. H5-6, HIS-7 headphones.
* DCK-1 DC cable kit.

s YG-455C 500-Hz CW filter.

* HC-10 World dighal quartz clock.

* AL-2 Surge Shunt

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 west Walnul/Complon. CA 90220
Talaphone [213) 63%-9000

CIRCLE 45 ON FREE INFORMATION CARD
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Nikola Tesla. All 10D often, we tend to take jor
granted the goods and senices that make
our lives comfortable, with iittle or no regard
{or the price paid by the onginators ¢of those
goods or services

In your recent aricle. the departure of Tesla
might induce a sense of Py in the reader,
because lor one to he penniless and at the
mercies of others after having contnbuled $o
much o the entire world 1s a sad epiiogua. On
the other hand. it seems that a great majority
of geniuses get a tremendous sense of satis-
facton jrom the work #self. and not neces-
sarity ithe financial rewards. Ye might ask
who determines what yardstick is used to
measure rewards.

Thai brings us 10 the importani mafter—the
subject of patents. The general assumplion 15
that as long as one Owns a patent, one is
guaranteed flnancial success; but Tesla
owned hundreds of them. That did not make
him rich, which says that the Ihventon itself
and the marketing ol the invention ane two
ditferenl and often unrelated subjects. Most
inventors are not able to handle or are even
concerned with ihe latier. Then the question
15. Why go through all the trouble and ex-
pense lo obtain lelters of patent in the first
place? It must be for the same reason that
peopie climb Pike's Peak. hang glide, watch
birds. eic: to obtain the rewards {herefrom,
using thelr own personal yardsticks

As a patent researcher, | have assembled a
list of Nikola Tesl&'s patents. It is available to
your readers trom the address below at $3.50
for mailng and handting.

A complete set of copies of all 113 patents
{lull disclosura). enclosed in & binder and fully
indexed, 15 250 available {rom the same ad-
dress: $79.95. (Patents may also be ordered
directly from the US Patent and Trademark
Office by sending each Individual paténi
number, along with $1 for each patenl. The
total. then, comes to $113.00 for the set, un-
bound and not indexed.}

DR. ETHAN KING
EODG Enterprises

Box 5155

Washington, OC 20019

LOTTO DEVICE

| am wnting in regard to *"Hobby Comer,” in
the November 1983 1ssue of Radlo-Elec-
tronics. That 1s the column in which a lotto
device was featured.

In 1he schematlc representation of Fig. 3,
I've noticed a tew rrors conceming the pin-
outs of the ICs= 7404 {hex Inverter) and the
74145 (BCD to decimal decoder). First, the
Ve for a 7404 is pin 14, not pin § as denoted
{pin 14 Is being used as a clock input here),
and pin 16, nol pin 6, lor the 74145 Pin 6 is
denoted twice here, so IS probably just &
typographical error.

Also. numerous input pins of the 7404 (11,
9,3, and V) are ed to the A, B, C, and Dinputs
ol the 74145. That'’s surely a no-no, consider
ing how some of those pins are belng used
here.

TOM STACEY
Frincelon, NJ

You re nght, there are errors. The 7404 in Fig.
3 is misiabeled—it shouid be & 7490. A 7404
shouid be used to invert the 4. 8, ¢, and ¢
outpuls of the 74145, Sorry for any inconve-
mence that error caused—Editor. R-E
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Regency

Scanners

When you need to hear the
action from wherever you
are, Regency delivers. Our
portable scanners keep you
in touch with the local news.
Whether it's bank hold ups,
three alarm fires, weather,
business, maring radio, or
aircraft calls, Regency
portables bring you the on
the scene action. While It's
happening from where

it's happening . . . in your
neighborhood.

MAXIMUM
VERSATILITY

The all new HX1000
keyboard programmable
hand held scanner

lets you cover your choice of

Hand Held

Bring you the excitement of
Police, Fire, Emergency

Radio, and more.

over 15,000 frequencies on
20 channels at the touch of
your finger. No crystals are
necessary. Six band
covearage, search and scan,
priority control, and a liquid
crystal display with spedial
programming messages and
clack are all part of the
package. And with the sealed
rubber keyboard and die-cast
aluminum chasis, the
HX1000 is the most rugged
and durable hand held on
the market.

WITH OR WITHOUT
AIRCRAFT

If you don't need all
the features of the
HX1C00, but you
want the
convenience

of portability,

we've got you

HX1000

ELECTRONICS, INC.
7707 Records Street, Indianapolis, Indiana 46226 L

CIRCLE 19 ON FREE INFORMATION CARD

covered. Our two new crystal
controlled hand held
scanners, the HX650 and
HX750, offer six channels,
individual channel lock outs,
LED channel Indicators, step
control, two antennas and an
adaptor/charger. Both cover
VHF high and low, UHF and
"T" public service bands, with
the HX750C offering the
additional coverage of VHF
aircraft band.

DECIDE FOR
YOURSELF

Your Regency Scanner
dealer would be happy to
give you a free demonstration
of these and other new
Regency Scanners. Stop in
today. Or, write Regency
Electronics, 7707 Records
St.. Indpls.. IN 46226.

WwWww americanradiohistory comm
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EQUIPMENT REPORTS

hasn't always been the ease: after all. the
1C timer has only been around for a litle

Heath EE-103 IC Timer

Course Heath EE103 more than 10 years. Previously, timer cir-

“ OVERALL T cuits had 10 be designed using discrete
PRICE Companens.

EASE Since its gpplication is so widespread.

. A a working knowledge of the inner work-

Ml 7 ings of the timer IC is valuable. That's

icE; true not oniy for the newcomer, but even

VALUE to the veteran service technician or ad-

112131818]c[7]e ] vanced hobbyist. After all. we can all use

o a refresher now and then to keep our skills

< / up to date. F

That's why we recommend Heath's
EE.103 1C timer course so highly. At
S44.95. that follow-up to Heath's
IC. lis use is so common that most of us | EE-3210A digital-techniques course
have come to take it for granied. Bur. that I provides an economical yet effective way

CIRCLE 101 ON FREE INFORMATION CARD

ONE OF THE MOST COMMONLY USED DE- I
vices in modem clectronics is the timer

Send SASE tor FREE Fiyer or s2na 51 00 pos1#9e

QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS™ and handling for FREE COMPLETE CATALOG

mhich inclvdes ¢dupon Ior 51 00 OFF purchase
MIC 50007 DG AL MU T i iR

ARIES ZERD ot e Lt 1 WiF LOW PROFILE
INSERTION ) ! e WRAP SOCKETS
FORCE : : 50 SOCKETS '\ Tin plate
SOCKETS - Tin plated | %
phosphor bronee sbe
cam sctuated, true zero contact =3 wiap
maartion - tn plated solder Wran e Lt g Bk 100-
1o M-kalmmedm e B G §10.00 We  we P 104 2500 999
o L ol g
R 0 s Yodo. 80140 AOS (N CORE SOLDER 30 sae .0l et
Amagrh ol

1
LU 1 K
e We D e er ) - y 11204
o &u““ (mmr.,l - SO0y o) J == 9 &
ol =2 Mormaly ap @ 3 a E L
mnnl!&.usnwmn k] - E
A

pins I
wiin gas tQmt seal i

o
14 1N W

wearce - % radub by 180 thah

Broch M 14 10 A Lip
LI ] L1 ]

EKI..KFTS come ELPAC POWER SUPPLIES - DC/DC CONVERTERS
s

recessaty to =) o i '.u.'..'.;.' 5
nasamble’ [T TRereeaay
#5lock o, 38844 [T TR T T Y
TV Jammar KR “wipes P e

™ your TY ApaBVu i
wcreen 5 T.7% oyt Irom 4 35V to 4.5V,

» Slock No. BAASH hadtalth T Controte:

+ Algrm KM 3+ poRltion swiich provides.
makds B Grodl Blarm 13el N LaalIR IRl - ) ranges 1.25 1.5V, 2730V,
orwen . $11.33 frasen ol T D 405 4.5V, Durable. POCKBE 3129,

PETR LR TR Y
MANY, MANY MORE Gt A -conuned Test leads ane

antsl B TF T4 ws "
KITS WLl 248 D A ity BT Pl
FULLLINE CATALOG "o SronNoars T 08/
]
st Nt
w-d'\“‘m frue roww 10 o

Ay Bab TP T4 80
-nnn hr’?'
——m-n:uu-m Lpacing Ong seie W .,

OaTs BENT n‘nm COMYERTIEE,.. n
m&lmry.luﬂw:lp Tool MINI- DRILL “_w__-_. PIN FORMING TOOL
S O .
ol R—lm
tor 300 centers, FIIOO! ovet 1of GevniCas

il o dr drg, Pt uls KO8 onihar
an 800 cenlem Pul oewce N fodd and

BATTERY TESTER
Tests all batienies ranging

OPTEL  0CO' wrth puns

”BBB Stock No. 47005

[ it aptom L

!
1 PR rn—- P ] TOueese NEW! ANTISTATIC MODEL

o L]
Pacty - 1) m& ¥ oun ol ONE TOOL DOES Stock No. 10200 814 .95

HALIL-ELE U HUNIL S

I
R

T3l HOOA et e R
K MACHINE AND TOOL
1C INSERTION/
EXTRACTION KiT

‘“ ‘f Foraae
| PR T

e e ga7re |

SINTEC . 72505230 00s2s

8 thru 40 PINS! Stock No. 11059 812,93
IC EXTRACTOR

Ou-pbwa wring sieel com
struction, Wl eateact sl LSL MSI
o SSL devices wih 8 to 24

Btock No.
1ty $2.10
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If you enjoy the challenge of creating your own circuits or have
the desire to leam...lhen. the new ET-1000 Analog/Digital Cir
cuit Design Experiment/Traner is lor you. Designed to be a
multi-purpose fab for experimental circuit design, the ET-1000
makes it easy to design, develop and experiment with circuits of
your own dasign.

Unit features large solderless plug-in breadboard. built-In po-
wer supplies, 1 Hz to 100 kHz signai generator, “no bounceiogic
switches, LED indicators, logic probe and much, much more,

And If you need to fea reuit design betore starting to
creale on your own, there are two sell-study courses in passive
and transistor ¢ircuits that will teach this exciting area to you
right on the ET-1000.

Find out more about the new ET-1000 Irainer and coursas
today. Complete specifications and details are in the new (ree
Heathkit Catalog. The calaiog also leatures more than 450 kit
and educational products for your home, hobby and business.
Circle reader service number beiow.

New Engineering Design Series

Educational Systems

ED-203AR1

CIRCLE 15 ON FREE INFORMATION CARO
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1o acquire or update knowledge about
those important devices.

What's covered

Although it isn't the longest course that
Heath (Benton Harbor, M1 49022} offers,
its six units are packed with information
whose aim is lo give you a working
knowledge of IC timers. their uses, and
the various types of those devices avail-
able. For example. Unit One explorcs
timer basics and goes into an explanation
of the monostable multivibrator and the
astable timer.

Unit Two introduces the types of timers

you will find. It first explores the 555
timer and presents you with a functional
diagram and schematic of that device; it
also discusses such things as pin functions
and the operating modes. Next, it moves
to the 556 dual-unit general-purpose
timer and then on to the 322 and 3905
timers.

Unit 1wo also takes you through some
timer-counters. such as the 2240 binary
programmable timer/counter. the 2250
BCD programmable timer/counter, and
the 8260 seconds-minutes-hours BCD
programmable timer/counter. The unit
also moves through a series of experi-

Where's Your ELECTRONICS CAREER Headed?

Put Professional Knowledge ond a

in your Electronics Career through

HOME

Earn Yor ,L_ F :
DEGREE L "

No commuting to class. Study at your
own pace, while you continue on
your present job. Learn from casy-1o-
understand lessons, with help from
your instructors when you need it.

Grantham has been (raining stu-
dents for clecironics degrees longer
than any other home-study, indepen-
dent-study, or correspondence insti-
tution. Grantham is the only school
in the Unired States offering an ac-
credired B. §. Degree in electronics
by home study, independent srudy, or
correspondence.

Our free bulletin gives full details
of the home-study program, the de-
grees awarded, and the requirements
for cach degree. Write for our free

Bulletin 2-54 .

COLLEGE DEGREE

Grantham College of Engineering is
a specialized institution catering to
matyre individuals who are employed
in clectronics and allied fields such as
computers. The field of electronics is
s0 enormous that opportunity for
advancement is always present. Pro-
motions and natural turnover make
desirable positions available to those
who are prepared to move up!

Advancement in electronics is made
easier and more certain by (1) superior
knowledge, and (2) documentation of
that knowledge. Grantham specializes
in making both | and 2 as listed above
available to you.

Grantham's home-study program
leading to the

B. S. DEGREE

may fill an important need for you.
This is a comprehensive correspond-
ence program in which you first review
some things you already know, in
preparation for the studies that come
later. Some previous knowledge in the
field is presumed, but is thoroughly
reviewed in depth, so as to give you
a thorough foundation for the level of
studies you have not previously under-
taken. Even though some students
hold associate degrees before enrol-
ling, an A. 8. Degree is awarded along
the way toward the B. S. Degree.

For full information, write for Bulletin 2-84.

Grantham College of Engineering
2500 So. La Cienega Blvd.

P. O. Box 35499
Los Angeles, CA 90035
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ments with those devices in order to give
you hands-on experience with them.

Unit Three covers operating procedures
and some precautions to take with timer
devices. Included in the discussion are
such topics as the selection of external
components that can be used with the
various devices.

Moving on to Unit Four. the knowledge
you have gained through the three pre-
vious units is expanded with a detailed
discussion of monostable multivibrator
{one-shot) circuits and some of their ap-
plications. For instance. it discusses the
355-based one-shot with an auxiliary out-
put. the inverted one-shot, and manually
triggered one-shot circuits. Other ap-
plications covered include pulse genera-
tors. programmable cne-shots, extended-
range one-shots. voltage-controlled one-
shots, and a ratiometric volage-lo-pulse
width converter. A series of experiments
rounds out the unil; each one is designed
to give you experience handling one-shot
circuits.

Unit Five is an in-depth discussion of
astable timer circuits. Included in that
chapter are circuits based on a variety of
1C timers. A series of experiments help
insure that the information presented will
be retained.

Unit Six tums i1s attention to practical
applications. Among the circuits covered
are the Schmitt trigger, inverting bi-stable
buffer. RS Aip-fop. voltage comparator,
zero-crossing detector. window detector,
differential line-driver, and opto-isolated
data link.

The unit also discusses output-drive
circuits and shows how LED's, as well as
incandescent lamps, refays, and booster
amplifiers can be driven. After that, the
unit moves on to time-delay relay circuits
and then on to function generators such as
a CMOS function-generator, a wide-
range tunable function-generator, a func-
tion generator with logarithmic-control
characteristics, voltage-controlled os-
cillators. and triangular wave-to-sinewave
converters. Other applications include
DC-DC converters, a precise clock
source. a universal appliance-timer. a
time-mark generator, phased-lock loops.,
a bipolar staircase generator, an A/D con-
verier, a speed alarm, a power-monitor
emror detector and a burglar alarm. Fi-
nally. Unit six closes with a presentation
of a series of experiments.

As you can sec, the IC timer course is a
thorough examination of timer circuits
and it should ecasily give you the basic
knowledge you need about them or re-
fresh and update the knowledge you have.
It will also serve as a good reference re-
source when you have finished the course,
because it contains an appendix with
manufacturer’s data sheets. a second-
source guide, and a list of timing-compo-
nent manufacturers.

Overall, it's a good investment in your
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The best 60MHz scope
costs only S1150.
It’s from Kikusui.

That's right. Only $1150 for Kikusui's top-of-the-line 5060 model oscilloscope. And we also have
four other scopes for as low as $600 in cur new 5000 Series.

Not only that, we're offering a two year waranity on each of them, compared to other big
name companies’ limited one year warmanties.

When it comes to performance, cur 5000 Series has the edge over the Tektronix 2200 Series
in fab quality, chop frequency. and trigger view. Ours also have more display modes. higher
acceleration for better brightness. and shamer focus for better resolution.

Each scope in our 5000 Series is crafted so that it can be used for production. field senice,
consurmer electronics senvicing. or even personal use. The 5060 is a 60MHz scope with 3 chan-
nels, eight traces, delayed sweep. deiay line and altemate sweep. and pri¢ed at $1150. Models
5040 and 5041 are 40MHz. dual channel scopes, featuring peak-to-peak autornatic tigger-
ing. automatic focus control and a delay line. If you're interested in a 20MHz scope. we have
our 5020 and 5021 modeis with feGtures similar to our 40MHz scopes. Both the 5041 and 5021
also have delayed sweep. Prices at $920 for the 5044, $795 for the 5040, $690 for the 5021
and $595 for the 5020. So, whatever model suits you best, you can't get a better scope for
the money.

Ot course, there’s a reason we're able to offer these bargains and quality. We're one of the
biggest manufacturers of scopes in the world, with over 30 years in the business. Another reason
is KIK's nationwide network of lab qualily malntenance facilities.

Write us and we'll send complete specifications back to you. Or just take a little time fo cail
us. It's a small price to pay to get big time quality and senvice.

For sales and technical information Order Toll Free

cal tolrec 800-4214-5334 800-421-5334

(in Calif, Alaska, Hawaii 213-515-6432).

L e l
e Kmus“i 17819 Figueroa Sheet {_! |

Gordena, Calf, 90248 %
TWX 910-3456-7648

¥ n Conada col: Interfax Systerns, Inc. §44-366-0392

Sutrtackary Of Kan s ENoctonecs Com, 3475 Sharrac i HOON NORONOR . KOwosoi e Janan (044) < Oy
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future. Like other Heath courses, it con-
tains all the parts needed to complete the
series of experiments and is a complete
unit. As with other Heath courses, you
will need the ET-33008 breadboard or an
equivalént to lay our the experiments. and
you will also need access o a good os-
cilloscope and a digital multimerer. If you
don’t have aceess to those items, buying
them can significantly increase the cost of
the course. Heath offers a package of the
ET-33008 breadboard and the EE-i03
course for $129.95. On the other hand,
those additional items should be pan of
any reasonably equipped workbench. R-E

Tektronix Model 214
Storage Oscilloscope

CIRCLE 102 ON FREE INFORMATION CARD

LEADER

Invirurants Corp

Tekkronix
@riTacH

BECKMARN

= Polaroid

e

a ARBOCLATID
RESARCH, INC
(B Mara ore o

Arglg gl dply

Fluke 77

Yols ohs Gk mA,
dad bt

HARMED

eOWER DEBIONE

Toulh Hold™ unhon

Auor heil

% burte OC MCCUrIEY
2000 = hins bllery e

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS

SOLTEC ™

CORPORATION

ety
IhAguipose boitte

FLUKE

The Prolessional Test Equipment Source

The Instrument Mart

295 Community Drive. Gireat Neck. New York 11021
[516) 487-7430 gusias wv. (800) 645-6535

=
#nd Pre-Owned Test Equipmeni alse Availabie & ﬂ Lci:]
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[ Tektranix_ 214

IF YOU DO MUCH WORK IN THE FIELD, YOU
know the importance of having compact
equipment that can stand up to the rigors
of ponable operation. We recently had a
chance 1o review an oscilloscope that fills
thos¢ requirements and adds some
bonuses. including dual-trace capability,
the ability to display one sweep at a time,
and the ability to store a display. The unit
is the model 2/4 storage oscilloscope
from Tektronix (PO Box 500, Beaverton,
OR. 97077).

To say that the unit is compact is an
understatement. [t would indeed be diffi-
cult to find an oscilloscope that was sig-
nificantly smallcr than this 3 X 5% X
Gl4-inch unit. The weight is a scant 3%
pounds. The graticule area is 6 divisions
(vertical) by 10 divisions (horizonal).
with each division being about %o inch.

The sturdy looking case is made from a
high-impact plastic. Atthe rearof the case
is a sct of permanently attached high-im-
pedance test probes. As you would expect
of a portable scope. the unit can be oper-
ated either from the AC power line or from
its built-in rechargable batteries.

Specifications

Tuming to what the scope ¢an do. it has
a bandwidth of DC to 500-kHz. The verii-
cal deflection can be set for anywhere
between onc-millivolt to 50-volis-per-di-
vision. The vertical deflection controls are
set up in the familiar 1-2-5 sequence and
the entire range is covered in IS steps

When the scope is in the dual-trace
mode, the display will either be chopped
or alternated. depending on the sweep rate
(time base) selected. The display is chop-
ped for sweep rates of S00-milliseconds-
per-division to 2-milliseconds-per-divi-
sion: the chopping rare is approximately
40 kHz. The display is altemnated for
sweep rates of [-millisecond-per-division
to 5-microseconds-per-division. A varia-
ble uncalibrated magnifier can increase
the sweep rate by at least five imes the
Sseting. giving a maximum sweep-rate of
l-micresecond-per-division (uncali-
brated). Either race can be wmed off by
usIng i1s POSITION control.

The scope may be internally miggered
{1wo modes) or exiernally triggered. In
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ioldingMeters are Better

Not all multimeters fold. There's &
reason. While other manutacturers were
busy copying each others designs, BBC
Iooked at where portable meters were
used and how they could be improved.

The result is a unique approach. Folding

méters with large displays (18 mm LCDs)

and adjustable viewing angles. Now you
¢an have high performance in a meter
that excels in the field and on the bench.

Hands Free vs Handheld

In multimeters "hands free” Is
significantly better than "handheld.” You
need three hands to operate the typical
"handheld” meter in the field. One for
the meter and two for the probes. 88C’s
folding design lets you use a neck strap
for the meter. This frees your hands for
the probes.

On the bench, the 1arge, adjustable
displays pay off. It’s a sensible design
that lets you make measuremenls faster
and more easily.

by dign

A Herltage of Precision

88C's track record of expertise in
precision engineering spans eight
decades. All our meters are built to
tough VDE and DIN salety standards.
The 32-digit DMM’s feature 0.1% basic
dc accuracy and externally accessible
fuses for overload protection.

CIACLE 72 ON FREE INFORMATION CARD

Compact, Rugged and Affordable

To design the impact resistant case that
protects these DMM’s, BBC relied on the
industrial design skills of the Porsche
Design Studios.

When open, the display angle is easily
adjustabie. When closed, the display
and the controls are protected, and the
meters turn off automaticaly,
Competitive pricing is another feature of
BBC meters. Prices start at $193.00

Available Locally

B8C meters are available throughout the
U.S. If your instrumentation supplier
doesn't carry B2C yet, we'll gladty tell
you who does. Call toll free:
1-800-821-6327
(InCO, 303-469-5231)
BBC - METRAWATT/GOERZ
6901 W. 117th Avenue
Eroomfield, CO 80020, Telex 45-4540

Enginesring Exceilence In T#at and Mesiursment

BB C I
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the coMP mode, the trigger signal is de-
rived from the unit’s venical-deflection
system after ventical swilching has oc-
curred. Note that when the comp mode
and dual-trace operation have both been
selected, triggering will 1ake place on the
venical chopping signal. and not at the
selected triggering level, In the CHANNEL:
Tw0 maode the trigger signal is again de-
rived from the venical -deflection systcm,
but before vertical switching has occurmed
and only from ithe channel-two signal
{hence the name). Triggering sensitivily is
0.2 divisions from DC to 500 kHz in the
comr mode and 0.2 divisions from 2 Hz

10 500 kHz in the CHANNEL TWO mode.
An external signal can also be used to
trigger the scope. The external trigger L.g-
nal must be lime-related to the inputs for
the display to be stable. The minimum
usable level for the external trigger signal
is | wolt: the maximum level is 16 volts.
In some applications it is more usefut 10
display one signal against another instead
of against time. The scope has an X-v
function that allows you to do that. In it,
the vertical (Y) signal is applied to chan-
nel |. while the horizontal (X) signal is
applied 1o channel 2. Note that in this
mode the bandwidth is limited to 50 kHz.

COMPARE

SEMICONDUCTORS

Consolidated Electronics is offering you a new
semiconductor line. ET (Electronic Technician
Replacement line) has quality semis that you need
at the lowest prices imaginable! The ET semicon:
ductor line also has an exclusive THREE YEAR
WARRANTY! FOR DETAILS CALL TOLL

FREE TODAY!

1-800-762-3412 Cel 1-800-543-3568

OHIO WATS

NATIONAL WATS

705 Watervliet Ave., Dayton, Ohlo 45420

In Dayton call 252-5662

CIACLE 18 ON FREE INFORMATION CARD.
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Special features

There are two features that are surpris-
ing for a scope this size; storage and sin-
gle swecp. The storage feature freezes the
display. That's panicularly handy in cases
were you wanl to carefully analyze a
waveform. [t's also handy in cases where
you need to take notes—the display stays
on the screen even after the probes have
been removed from the test points, allow-
ing you to take those notes at your icisure.

Sometimcs. the signal that you are in-
terested in does not repeat regularly, or
varies in amplitude, time, or shape. [n
those cases. using a conventional sweep
can cause an unstable display. That's
where the single-sweep function eames
in. When that function is activated, the
next trigger pulse imitiates the sweep and a
single trace will be displayed. At the end
of that race the sweep generator is locked
out uniil the scope is reset. The single
tracc feature, when used with storage
function. is especially handy for such
things as looking for random or intermit-
tent signals. When storing single sweeps.
an automatic enhance feature allaws the
scope 1o display traces that exceed the
device's normal writing speed. It is acti-
vated at sweep rates of 0.1-millisecond-
per-division and faster.

Manuals

The unit we reviewed was supplied with
two manuals. The smaller * operators
manual™ includes a rundown on the
scope’s inputs and controls. gives operat-
ing information. outlines some simplée ad-
justments that can be made by the
operator, and lists sample applications.

Far more impressive was the “service
manual.” [t covers much of the informa-
tion presenied in the operator's manual
but adds specifications and complete
maintenance. calibration, and trou-
bleshooting information. Also included
are circuit deseriptions. schematic and
parts-placement diagrams, and a parts
list.

We have one major safety-related com-
plaint about the device. As with the other
unils in this series from Tektronix. due to
its design. 8 possible shock hazard is pres-
ent at the AC-power plug when the scope
is battery-operated. Warning is given in
the manual, with instructions (o store the
plug in an insulated companment at the
rear Of the scope during batiery operation.
Still, accidents do happen and we feel that
that measure is inadequate.

When you come right down to it. what
sets this unit apart is its small size. If
you've ever had to lug a full-sized scope
around from place to place you know what
we mean. Also the siorage and single-
sweep functions are sure to come in
handy: once vou've had a scope with
those features, you'll wonder how you
ever got along without themy. The model
214 lists for $2410. RE
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Last night
Mark Davis started

over from scratch. -
Without wasting so much as a lead wire.

Somc day Mark will be working on bigger The ACE 109 is the newest, lowest { Every ACE breadboard makes circuitry
projects. But right now, he’s learning. priced All Circuil Evalualor in the = casy, fas!, flexible. Now A P PRODUCTS
Fortunately, the new ACE 109 soldcrless A P PRODUCTS line. 11 has a universal has made il cven more affordable. The
breadboard from A P PRODUCTS. just matrix of 840 solderless plug-in tic- ACE 109 is priced under $20°

made lcarning a lot more affordable. points. And is idcal for designing, testing Look for the complete line of ACE

and modifying small circuits. ACE 109 hreadboards and other A P PRODUCTS
<= o] has 1bree, standard 5-way binding posts al your favorite elecironics distributor.
for casy access 10 Power SOurces. For the name of the A PPRODUCTS

With an ACE 109, there's no wiring, :l;:)l{')':b;';;" ncarest you, call Toll-Free:
{In Ohio, call collect [216) 354-2101.)
Make the A P connection.

soldering or desoldering. Just plug in
your components and interconnect thent
with ordinary solid hook-up wire. If

ACE 109 SOLDERLESS BREADBOARD you wani 1o make a circult change, just
PRICED UNDER s20* unplug the components involved and
* SLGGESTEDLS. RESALE PRICE start over. It's jusi that easy.

A P PRODUCTS INCORPORATED = 8450 Preneedie Orve s P 0. Bax 540+ Mentor, Oho 44060+ (216) 354-2101. TWX. B10-425.2250
In Eurcpe, contact A P PRODUCTS GmbH « Baeumiesweg 21 = 0-7031 Wesl 1 » West Germany
CIRCLE 87 ON FREE INFORMATION CARD
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Now there's
a new breed of
Beckman hand-held
DMMs tough
encugh to withstand
accidental drops,
input overloads
and destructive environments.

The new HD100 and HD110
DMMs are drop-proof, packed
with overload protection and sealed
against contamination. You won't
find more rugged meters than the
Beckman HDs. Inside or out.

Overload-proof

Oop

Drop Proof

Constructed of double-thick
thermoplastics, the HD100 series
DM Ms resist damage even after
repeated falls. All components are
heavy-duty and shock mounted.

Contamination Proof

The HD series meters are
designed to keep working even
around dirt. heavy grime, water
and oil. The special o-ring seals,
ultrasonically-welded display
window and sealed input jacks pro-
tect the internal electronics of the
HD meters. The ocops-proof meters
are sealed so tightly, they even
float in water.
Accidental Overload
Protection

All DC voltage inputs are
protected up to 1500 Vde or 1000
Vrms. Current ranges are pro-
tected to 2A/600V with resistance
ranges protected to 600 Vdc. Tran-
sient protection extends up to 6KV
for 10 microseconds.
More Meter for
Your Money

For starters you can get 2000
hours of continuous use from &

CIRCLE 100 ON FREE INFOCRMATION CARD
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common 9V transis-

tor battery. You can

run in-circuit diode
. tests and check con-

tinuity. You even get
a one year warranty.

The 0.25% basic dc volt accu-
racy HD meters serve you with 7
functions and 27 ranges. The HD
110 also gives you 10 AMPS ac and
dc. With one simple turn of the
single selector switch, you can go
directly to the function and range
you need. There's less chance of
error.

Also available is the electrical
service kit. It includes the meter
of your choice. a current clamp,
deluxe test leads and a heavy-duty
case designed to carry both meter
and accessories, conveniently.

Feature for feature you can't
find a more dependable meter
with prices starting at just $169
(U.S. only).

To locate your nearest distrib-
utor, write Beckman Instruments,
Inc., Instrumentation Products,
2500 Harbor Blvd., Fullerton, CA
92634 or call {714) 993-8803.

BECKMAN
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NEW IDEAS

Use your scope as a capacitance meter

‘ |
14 } 1
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THIS MONTH WE'LL TAKE A LOOK AT A
handy littte circuit that allows your os-
cilloscope to be used as a precision capac-
itance meler. Basically, the device is an R-
C oscillator and a wave shaper. Figure |
shows the schematic for that circuit. As
you can see. il consists of three IC’s along
with some resistors and capacitors,

The circuit shown is powered by a 7- to
15-volt DC supply. (A 9-volt transistor
battery works just fine.) The supply con-
sists of ICI (a 78LOS voltage regulator)
und iwo filter capacitors. Next, look at the
oscillatot/shaper circuit: that circuit con-
sists of 1C2 {a MC14541 oscillator/timer)
and 1C3 (a 74L838 quad nanp buffer)
along with some resistors and capacitors.
There are several ICs that might have
been used but those were chosen because
of their availability.

To calibrate the device. first connect
your scope o Vg Then put the ALY
TEST switch to the calibrate position and
adjust the 5-kilohm potentiometer R un-
til a 1-millisecond cycle is generated.
That's it: casy, isn’t it? The next step is to
1ry it out using a known-valued Capucitor.

To find the value of the ¢apacitor. sim-
ply conncet the component leads to the
points labeled Cy in the schematic. With
the scope still connected © Vg set the
scope’s allenualion 1o (typicaﬁy) 2 volis.
Now. adjust the sweep of the scope until
you see 3 cycles or so on the screen. At

that point, measure the time between Iwo
identical points on the trace (one com-
plete ¢ycle} and multiply that value by
100. That calculated vatue is the €apaci-
tance value in microfarads. It should be
pretty close to the specified value of the
capacitor. If so, you can how find the
value of an unknown capacitor.

The precision of the device. as well as
the value of the smallest capacitor it can
measure, is limited by the scope and the
calibration capacitor C. Typically, the
device can be calibrated 10 2% or better
without difficulty by using a capacitor
good 10 1% or betier. Those capucilors are
generally more expensive, bat we're sure
you'll find that they'ré worth it.—Jeff C.
Verive

“First Ogg invented the wheel, then he
discovered fire. Now he’s trying to build a
receiving dish for sarellire TV.”

NEW IDEAS

This coiumn 8 devoled (o new deas. o
cuils. device apphcahons, construction tech-
nues. helptul hints, elc.

All published entrigs, Upon publicaton. will
aarm $25 In addton, for U S, residents only.
Panavise will donate their mode! 133—The
Rapwd Assembly Circuit Board Holder. having
a retail pnos of $39 95 (t teatures an eight-
pOSHioN rotatmg adjustment. ndaxing al 45-
degree ncrements, and Six postive ek pos-
bons A the veriical plane, gming you a full ten-
w heagM adiusimen for comibcriable work-

| agree t0 the above terms. and gfani
Aadio-Elecironics Magazin® the nght to
publigh my Whera and to Subsequently re-
publish my igea In collections or compilations
of reprints of wmilar articies | declam that the
atached Sea B My Gwn onginal materu and
that s publication does not violate any other
copyngit | also deciare 1hat this matenal has
not been previousty published

Tile of idea

Signatwe

Print Mame Dale

Street

City Stale Zip
Mail your idea along with this coupon
t0: New Ideas Radlo-Electronics.

200 Park Ave. Sollth.

Hew York, NY 10003
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NEW PRODUCTS

For more details use the free
information card inside the back cover

SIGNAL GENERATORS, model L5G-215,
model L5G-216, and mlel LSG-217 are pro-
grammable, and ail teature convenienl key-
board control of frequency and output level,
Semi-automatic operation is available by pre-
programming up 1o 100 ditferent test condi-
lions. A 2K memory stores frequency, outpul
level, and modulation {0 to 100% AM, 0 10 100
kHZ FM} data lor each lest condition.

The LSG-217 offers an oulpul irequency
range of 0 lo 70 MHz In two bands: 0.1 to
19.9999 MHz In 100-Hz steps and 20 to 70
MHz in 1-kHz sleps. Cutput-level range is 0o
120 dBuV in 1-dB steps.

The model LSG-215 and model LSG-216
ofier frequancy ranges of 0.1 to 30 MH2 in
100-Hz steps and 75 to 115 MHz in 1-KHz
steps. The model LS5G-216 also offers FM
stereq multiptex with L, R, MAIN and SUB
funchions.

The model LSG-217 Is designed par-
licularly for use In the communications Indus-
try but is an ideal general-purpose signal
generator as well. The model LSG-215 and
the model LSG-216 are designed for AM/FM
receiver design and produchon environ-

ments, and ere alsc suitable ior AM/FM
broadcast testing

The model L SG-215 Is pnced at $1,685.00;
the model LSG-216 is priced at $1,800.00,
and the model LSG-217 costs
$1,980.00.—Leader Instrumenis Corpora-
lion, 380 Oser Avenue, Hauppauge, LI, New
York 11788.

INDUCTANCE ANALYZER, model 3245,
combines in a single, highly ntelligent and
interactive benchtop unit, the capability lo
drive, blas, and measure induclances at a
wide range of frequencias. Associated senes
and parallel resistance and capacitances
may be measured simultaneously, and asso-
ciated "mnor terms™—Q, D, {dissipation fac-
tork and R—are aulomatically computed from
the measurement. Inductances o transfor

continued on page 39
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In GComputer Electronics...

NTS INTR0INL" HOME
TRAINING GIVES YOU

THE EDGE

The competition for
High-Technology
careers is strong,
and the rewards
are great. Give
vourself the edge
vou need by training
with NTS.

NTS WITROSWC ™ home training provides
you with a special kind of “Hands-On"
experience that prepares you better,
develops your skills faster. You advance
as quickly as you wish, working with
actual circuits, diagrams, schematics,
and state-of-the-art hardware. There are
a dozen different NTS programs in
electronics to help you develop and
reach your potential. They range from
basics to advanced areas in several
fields. And the ALL-NEW NTS course
catalog spells it all out. It's free, and
does not obligate you in any way. Send
for it today.

A GROWTH INDUSTRY

High-Technology is a growth industry. The
evidence is clear, and most observers predict a
steady expansion due to a relatively strong flow
of investment capital into computers, electronics
and precision instruments. Sales of computers
alone will reach an estimated ten million units
this year. This means challenges and new

employment opportunities, especially in
servicing and maintenance. Computer servicing
skills can best be learned by working directly on
field-type equipment. NTS electronic hardware is
setected and developed especially for the
training program with which it is associated. You
learn by doing, by assembling, by performing
tests and experiments, covering principles of
computer electronics, microprocessor trouble-
shooting, and circuitry.

MICROCOMPUTERS

NTS offers three programs in computer
electronics. You will receive training covering
solid-state devices, digital logic circuitry, and the
fundamentals of the computer itself. Instruction
includes micro-control technology and detailed
operation of microcomputers. These courses will
prepare you for @ntry-level in many facets of the
computer Industry such as field service and
customer engineering as well as programming.
In addition to written texts your course includes
the NTS/HEATH disc-drive computer which you
assemble as part of the training process. The
assembly and use of the computer will serve to
reinforce practical application of principles.

WWWwWwW americanradiohistorv comm
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MICROPROCESSOR TECHNOLOGY

The field of industrial and microprocessor
technology encompasses the application of
electronic microprocessor control principles.
Your course takes you from fundamentals of
digital electronics and associated circuitry
through the application of the microprocessor as
a control device. You will learn how to move and
manipulate instructions and information. The
microprocessor trainer included in your course is
a microcomputer system designed as a practical
tool for learning the use of software and
hardware techniques utilized in the linking of
microprocessors to various systems.

DIGITAL ELECTRONICS

o — ER— -
The NTS Compu-Trainer is a fascinating soltd-
state device which you will build in order to
perform over ninety logic circult @xperiments.
These experiments serve to @mphasize an area of
electronics which is essential to the under-
standing of state-of-the-art controf equipment;
they are also extremely important to those
wanting to pursue a career in computer
servicing. Separate courses involving the
Compu-Trainer are also available in
Microcomputer Servicing and Digital/Analog
Electronics.

ROBOTICS & VIDEO TECHNOLOGY

Other NTS courses cover a wide range of
specialization. In Robotics, the NTS/Heath Hero |
is included to train you in robotic applications in

NO OBLIGATION NO SALESMAN WILL CALL

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1305
Resident and Home-Study Schools

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

manufacturing processes,. In Video technology, a
néw course features the advanced NTS/Heath'Z
Chassis "Smart Set" cotor TV. with computer
space command remote control and space
phone. This is an excellent program for those
interested in a career in video servicing with
microcomputer basics.

EARN CEU CREDITS

America’s industrial giants are turning more and
more frequently to home study as an effective way
to upgrade employee skills. You benefit from the
experience NTS has gained in its 79 years as a
leader in technical training. The skills and
experience gained in the building of kits and test
equipment provide you with training that cannot
be duplicated. And,
depending on the
program you select,
you can earn up to
30 CEU credits for
successful
completion.
Complete details
included in the
catalog.

tae W Mail-in card or 1 Oul snd madl The coupon. Indicale the Nekd of your ehoice.
{One. onty pedse.] FREE [ul color cataiog wili be sent 10 you by relum mait

F----------—----------------—-------—-—-1

NATIONAL TECHNICAL SCHOOQLS Pee 20600
4000 South Figueroa Street, Los Angeles, CA 950037

Flease send FREE color catalog on course checked below.

O Robotics 0O Computer Electronics
O Digital Electronics 0O Video Technology
O Auto Mechanics O Home Appliances

O Air Conditloning / Solar Heating

Mame . Age
Address _ Apt
Ciry Stare

p4 p— w4 FPhone | ] -

0 Check il Interested ONLY in classroom iralning In Los Angeles
0 Check il Interested in G ). BIll Intormation.

e i £ e e S S e
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New protection—especially in stormy weather—
for the electronics you use, sell or service!

A brief, high voltage surge — or spike
— can occur in any AC line system
and, at amplitudes lower than 600V,
cause little or no damage.

But at greater amplitudes, a spike
can do real damage. And the greater
the high voltage surge — resulting
from nearby lightning, for exampie —
the greater the risk of harm,
especially to solid-state devices.

That's why Zenith now announ-
ces the availability of two Spike
Suppressors — one with a grounding
plug and the other without.

Both are designed to provide
susceptible TV receivers, household
appliances and other electronics
with two-way protection from high-
voltage surges.

First, a Zenith Spike Suppressor
absorbs a wide range of voltage
spikes so only a safe voltage level
reaches the protected equipment.

Second, heavy or prolonged
voltage surges cause a Zenith Spike
Suppressor to cut off power com-
pletely to protected equipment
thereby signaling the need for a
replacement Spike Suppressor.

That's double-duty protection
agalnst spikes for the electronics
you use, sell or service. And ample
reason for you to lay in a supply of
Zenith Spike Suppressors soon.

Chances are they're available
at your Zenith dealer’s now. Call
and pick up several before the next
storm hits!

WWWW americanradiohistory comm
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NEW PRODUCTS

continued from page 32

meys, wirg-round resistors, and even printed.
circut board traces, can be measured and
evaluated, without designing B test setup or
performing ofi-ine computations

Extensive output and remote-control fea-

CIRCLE 104 ON FREE INFORMATION CARD

lures (opticnal) allow the model 3245 1o be
networked as pan of an automalic pars-han-
dling station, remote-testing inslrumenl, or
parl of an ATE instaliation. Optional RS-232
or IEEE-488 ports are available. In addition to
those digtal-outpul oplions, analog outputs
may be generated {0-1-volt DC) proportional
to measured values.

The model 3245 Is priced at
$7995.00.—Wayne Kerr, Inc., 400 West
Cummings Park, Wobum, MA 01801.

TRANSFER DEVICE, the PORTAPAC, is a
portable data-retention and transfer device
with storage capacity of up to 64K byles of
data The PORTAPAC Ie line-iransparent,
using standard R8232C interface with RTS:
CTS handshake and 1s setectable from

CIRCLE 105 ON FREE INFORMATION CARO

50-19.200 baud. Intormation can be trans-
terred regardiess of software protocols or disk
format. Typacal baitery power retains memory
for 15 months to 5 years, depending upon
storage size. Power automatally switches 1o
an intemal battery source when the external
source 1s disconnected, That switching
causes neither 10ss nor altaration of dala
The PORTAPAC is particularly apt for
transternng data beiween Incompatible com-
puter systerms._ It can also be used as a pnner
butfer, extemal storage for portable comput-
ers, or for backup storage The PORTAPAC
comes in three capacity versions: 16K, pnced
at $345.00; 32K, pnced at $545.00 and the
64K version at $695 00 — Cryptonics. Inc.,

11711 Coley Rwer Circle, Suite 7, Fountain
valley. CA 92708.

OSCILLOSCOPE, model LBO-525L, 15 a 50-
MHz, two-channei osCitloscope thal ofters the
flexibility and advanced features required for
crtical applications while being easy 1o oper-
ate,

It has a true calibrated deiayed limebase
with both run-after-A and trigger.after-A
modes. There is 500 pV maumum sensiivity
and 20 ns maximum Sweep speed that per-
mits analysis of low-level and high-frequency
signals, while stil otfering a maximum inpud
rating of 500 V (OC pius AC peak). There is

CIRCLE 105 ON FREE INFOAMATION CARD

also an illummated Inlemal graticule for pre-
cise measurements and photography and 12
kV CRT accelerating potential for maxlmum
frace inlensity, even when observing Iran-
sients at high sweep speeds. In addition,

One source
for thousands
of VCR parts.

RCA VCR parts are available from more than 600
authorized RCA parts distributors. See your [ocal
RCA distributor for RCA's new VCR paris kits —
they're easy to use and reuse. Each package
has a handy slide top — and features detailed
cross-refarences to other manufacturers’
model numbers and stock numbers.
One more thing. Kit prices are lower than
the total cost of the individual pars. So see
your RCA distributor 10day. Also ask for a
copy of the VCR Pans Cross Reference of
more than 8000 VCR pans {Form

1F6627) and VCR Tool Catalog (Form

1F6857). Or write: RCA Distributor and
Special Products Division, 2000 Clements
Bridge Road, Deptford, N.J 08096.

VCR
Parts

- Service more than 93 RCA and other brand
models with these VCR Parts Kits:
195094 and 199095 Belt Kits. 199096 Lamp KN, 199097 Fuse K1, 199300 1C Kit
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Train at home Jes

in spare timel
Learn il all. ..a1 the office, or al

home. ..compuler operallons, applications

and pgrogramming!

Learn how and why a computer can help
¥Ou. Learn 10 writé your own compuler pro-
grams. How 10 program in BASIC. How to
undersiand and use more than 80 BASIC
commands and functions, How % use pra-
packaged sollware and change it to meet
your special needs. How to make sense of
Ihe overwheiming maze of books, informa-
tion and advice available at your local com-
putar store. See how easy il is o use
different programs aiready available. See
how they fit inlo your home or business
operations...budgeling, real eslate. book-
keeping. inventories. expensas, pricing,
prolit margins, Investrmeats, interest.
taxes...hundrads more including lo:elgn
languages, and graphics. Never again be ai
the marcy of & so-called “computer expert.”

EXPERTS SHOW YOLU
WHAT TO DO, HOW TO
DO 4T, .. TO MAKE YOUIR
LIFE EASIER

Evarything |5 éxpriained in

there is alternate triggering capability that al-
lows the simuttaneous dlsplay ol two
asynchronous signals.

The model LBO-525L is priced at $1195.00
—Leader Instruments Corporation, 380
Oser Avenue, Hauppauge. NY 11788,

PROTECTIVE COATING, Konform. Is an
aerosol-packaged. silicone/elastoplastic-
based conformal coating for protecting rigid
and flexible prnted-circuil boards, thick film
circuits. and electncal and electronics com-
ponents and assembiles. it guards aganst
moislure. fungus, thermal stress and me-
chanical abuse. Konform [s formulated to
withsiand the heat of densety-packed com-

CIRCLE 107 ON FREE INFORMATION CAROC

puter circunry. as well as the coig of aero-
space communications systems i subzero
temperatures. It meeis the MIL-1-46058C
Type SR and has been approved by Under-
writers Laboratones. Konform 8 priced at
$10.75 per 16-ounce container.—
Chemtronics, 681 Old Willets Path, Haup-
pauge, NY 11788,

WIRE STRIPPER, ihe Rush model 2. is de-
signed for removing PVC-type insulation rom
the ends of stranded or solid wires from size
17 to 24 AWG.

CIRCLE 108 ON FREE INFORMATION CARD

The aviomatic hand Stripper is seli-adjust-
ing lor different wire sizes, and cleanly cuts
the Insulation on both stranded and sold
wires,

Stripping a wire I8 accomplished by placing
the wire between two holding pads and clos-
ing the two handies The insulation is cut
automatically. and the unwanted insulahion
slug is rernoved from the end of the wire. The

FADIQ-ELECTRONICS
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easy-to-undarsiand -
i | || Radio- Eleclronies 55okst
1] : ] 5ie I =
E.:S?? ho..,".?‘; Pa,.ﬁ,’. BOOKSTORE
K. How 10 underst 3 Bund Your Own Salemte TV Receiver ... $7.00 [ Special Projects (Spring 1981} . $4.50
%‘l"sl“c’ 7:52-?%:#2:“;:2 [ 8-Ball Satellite TV Antenna $500 T Spechl Projects wd (Summer 1382) $4.50
tunctions, How to use pra- Build Your (hwn Robol . 51200 Special Projects #5 {(Winter 1933) $4 00
packaged software and TV Descrambier (January, February 1981) $3.00 Specia Projecis #6 {Spring 1983) . .. $3.50
change Il to meel your spe- Radio-Electronics back seues {1983) . 8£3.00 [ Specat Prolects #7 {Summer 83) NOT AVAILABLE
?3432"&":?\5 :x‘:gem“ {January. February 1983 not available) [ Special Projects #8 (Winter 83) S3.50
maze of books, |nIorrnr:3 Write i 15sues destred [] Special Projects #9 (Winter 34} $3.00
tion and advice available at Radic-Electromics back issves (1982) ... $3 50 [ Radw-Eiecironics Annual 1983 £3.50
"our local compular store. {January 1982 nol Jvaiatie} Ratie-Elecironics Annual 1984 52.50
‘ou learn everything you Writs i isSues deSired How to Make PC Boards $2 00
need to '“Jro‘", lo use the [7] Radio-Electronics baci issues (1981) . $4.00 All Abaut Kits $200
cogiC el colllibelatl ey (February, March, December 1981 not available) Modern Electronics (Vol. 1. #1 $2.25
understand <computer Tt
experts and 1alk their lan- __ Wintein issues April 1908)
guage... siorage. sys- | Etch your own PC boards . 53.00 Electzo Importing Co, Calslog . £4.95
tems. terminals and much, {1918) {176 pp}
" muchmaro. NOW... ALL To order any ol the fems incicaied sbowe, check ofl the ones
_ THIS I% OKE COURSEI you wanL COmpiete the Order form biow wciude youf pay-
« Computer Training » Computer Programming ment, check of money qrder {DO WOT SEND CASH) and mail  ARTICLE
+ Computer Applications 1o Radio-Electronics. Reptint Department 200 Pars Ava.
Frr:bgu: what ycl:.:: need fgm South, New York, NY 10003 Please sliow #-6 weeks for JONTH TR
know about computer operalions delivery
TIMEX SINCLAIR 1500 ¥ you need a copy of an arlicke hat S i A ISSue we indscale is
WITH BUILT IN 16K MEMDRY unavailable you can onder i direclly Irom us. We charge 506 BarEs
] {NCLUDED WITH per page Indicate the issue (month & vear). pages and arlicie
YOUR TRAINING oesired. Include paymend i full, plus shipgangand handiing @ S0¢ 2acn
Plugs into any TV] charge TOTAL PAGES TOTAL PRICE
SEND FOR Mall T0. Radio-Electronics 1-84
' FREE FACTS! Repnint Department. 200 Park Ave South, New York, NY 10003 All payments must be In |).S. funds
S # s Tax (hew York State Residents omy).
I SUMPUTER TRANINGAGRAGT Nz 5 S Stipping & Mandiing (U.S. & Carada only} (inchudes FIRST CLASS POSTAGE) $1.00 per e s
I teect | SCANLON. Pannsylvania 18515 I ANl other countries (52,00 pec item. sea mail s
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model 2 strippers are suttable both lor pro-
duction and ogcasional use and incorporate
an Inlegral wire cutter tor cutting wires to
length. The tool weighs 6 ounces and s 7 1/4
inches long.

The Aush model 2 is priced at
$22.70—The Eraser Company, inc., PO
Box 4961/Oliva Drive, Syracuse. NY 13221,

TVRO FILTER. model 3217U1 and model
321702 {shown) remove 4-GHz interference
by trapping fis downconversion at the re-
ceiver IF.

The modet 321701 has a notch depth of 25
dB with & 3-dB bandwadth of =1.5 MH2. Fil-
ters come with 50-0hm SMA connectors. It1s
priced at $165.00

CIRCLE 109 DN FREE INFORMATION CARD

The rmodel 321702 has a notch depth of 50
dB and a 3-dB bandwidth of 1.5 MHz. 1t s
priced al $340.00.—Mlcrowave Filter Co.,
inc., 6743 Kinne Sireel, East Syracuse, NY
13057

MULTIFUNCTION TESTER, model 105, con-
sists of two different type function generators,
a pulse generator. & frequency counier, and
an AC volimeter. Each of those pleces 18
hasically familiar test equipment and can be
used in the normal manner. In addition, when

CIRCLE 110 ON FREE INFORMATION CARD

the vanous secfions are properly connected
to each other ard to an X-Y plotter or scope.
the system will generale a frequency-re-
sponse plot When connected to a scope, it
will provide a response piot lor breadboard

woark on amps and lilters. When connected lo
a plotier. it provides hard-copy cerfification of
equipment response.

The first funclion generator 1s called the
lirnebase. tts pnmary task s to provide sweep
vollage for the sweep generator and tngger
woltage for the pulse generator. It generates a
ramp with Independentty controlled leading
and traming sides. The lirmebase also pro-
duces sinewaves and squarawaves. has am-
pilude and DC-olfsel controls, and has an
externally triggered FSK mode. There is a
decade frequency-range switch which se-
lects one ol seven ranges from .001 Hz 1o
1kHz. and vanable conirols which multiply
those ranges by a tacior of 1 to 100. Ouiput
impedance 18 600 ohms.

The second function generator is calied the
sweep generator. It can be swept intemally
with the timebase sechion. with an external
stgnal, or manually with coanse and Fine
froni-panei conirots. There are log- and fin-
ear-sweep modes. Maximum linear-sweep
range 1s 20 Hz 1o 20 kHz. Maxmum log-
sweep range is 10 Hz %0 1 MHz. The unit can
be sei to sweep any portion of those ranges.

The pulse generalor has a decade range
swilch and a vanable conirol to produce puise
widths from 30 nanoseconds to 3 seconds. It
can be tnggered by the timebase or the
sweep generalor.

The irequency counler is seven-digits and
updates every half second. il can be triggered
by eilhes the sweep generator or the voltme-
ter.

The AC voltmeter measures true AMS. has
linear and log modes, and has fast and siow
damping selecl. The meater will measure the
signat at the nmebase, sweep generator out-
puls, Or an external Quipul.

The model 195is pnced at $750.00 — FSI,
PO Box 1423, Victorville, CA 92392,

PROTECTION UNIT, the Protector 6000.
efiminales the damaging effects of translent
voltage surges lo expensive, sensiive elec-
tronecs equipment. It uses siicon PN juncticn
devices to provide jast response to surges.

CIRCLE 111 ON FREE INFORMATION CARD

belore they can reach the equipment. it also
provides full protection from electromagnetc
and radio-frequency interference. The unit
operates in both common and differential
modes, and 15 outfitted with & circuit breaker
to guard against currenl overloads higher
Ihan 15 amperes,

The Protector 6000 is priced at
$159.95. —New-Tone Electronlcs, inc.. 44
Farrand Street, Bloomfigld. NJ 07002, R-E

WwWww americanradiohistorv comm

FREQ COUNTERS
TO 1.3 GHZ

EXCLUSIVE NEW FEATURE:
SIGNAL STRENGTH LED BAR GRAPH

6 MODELS: $150.-5499.
ALL ALUMINUM CASES
FULL YEAR GUARANTEE
OPTIONAL PRECISION TIMEBASES
AC, DC OR BATTERY PORTABLE
CERTIFIED NBS CALIBRATION
MADE IN U.S.A—10TH YEAR
LARGE SELECTION ACCESSORIES

N/

DPTOelectronics inc

5821 N.E. 14th Avenue
Ft. Lauderdale, Florida 33334

1-800-327-5912
FLA(305)771-2050  TELEX514849
CIRCLE 62 ON FREE \NFORMATION CARD
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BECKMAN Circuitmate® DMM

MODEL DM73 S Q5 oreL ? 57995 Om2s - ‘(
$7295 ‘BE 640: e s 3 S ﬁﬁﬁéﬁ%ﬁ"ﬁ“

Oﬁwn'ocwctnw & 0o test b
-Smlmtuwmmmhm-m/ ‘est » Conductance » 10 amp AC ana
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LOW-COST TEST EQUII'MENT FOR TELEVI-
sion Servicing has been available for many
years, Today, it is possible to buy TV test
generators—with dot-pattern. cross-
hatch-pattern, and even color-bar out-
puts—for less than $100. If you add in
more features—such as a staircase-pat-
tern output. RF and baseband-video out-
puts. and horizontal- and verteal-sync
signals for oscilloscope miggering—the
price can easily triple. And if you need an
even more versatile instrument—and add
in a multiburst-signal output and the
means 10 interface the unit for gen-lock-
ing (we'll discuss that laler)—then you
can end up spending hundreds more.
The video test generator that we'll de-
scribe here will do ull the things we've
mentioned—and even more! Therefore, it

Build this low-cost, general-purpose
video test generator and service

TV receivers, video amplifiers,

monitors, VCRS, and other video

equipment.

can be used not only 10 service TV's and
moniters. but also o test and align
VCR's. video amplifiers, CATV sys-
lems—virtually all TV/video equipment.
We will not only discuss how to build the
generator, but also how to use it for testing
video equipment.

A look at the output signals

The test signals that the generator
provides include: multiburst, upidown
step. gray level. dots. hatch. and color
bars. Figure | shows those various test
signals, as well as what they look like on a
monitor or TV screen. Some typical uses
for each pattern are also listed, but we'll
discuss how to use the test signals in more
detail later.

Along with the test signals, sync-gen-

erator reference signals (LS-TTL com-
patible) are also available at a rear-pancl
card edge. They include: composite sync,
blanking. colorburst gate, horizontal
drive. und veniical drive. Front-panel ver-
tical-rate and horizontal-raie outputs ame
provided for convenient oscitloscope syn-
chronization.

Also al the card edge are provisions for
external digital inputs (three for each pri-
mary color. three for synchronizing the
generator from a exteral source, and ong
external-audio input). Although it is not
easy. il is possible. by interfacing the gen-
eralor with a computer. to generate any
real-time pattern or display desired.

The basle generator
A block diagram of the video test gen-

GENE ROSETH
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FIG, 1—THE TEST SIGNALS THAT THE generalor produces are shown here along wlith thelr-ap-
pearances on a TV screen, and some common 13t applications.

erator is shown in Fig. 2. We'll stant with
the 14.31818-MHz {well call it [4 MHz)
oscillator. whose output is divided by 7 1o
provide the proper clock for the sync gen-
erator. The oscillator’s output is also di-
vided by 4 o generate the 3.579545-MHz
color subcarrier. The divider. and thus the
color subcarrier {a1 what we'll hereafter
call 3.58 MHz) is synchronized wath the
sync gencrator by the field detector to
mainiain NTSC oompallblhly [t is then
waveshaped and shified in phase by 90° to
act as a guadrature reference for the RF
maexlulator section.

The four signal-generatur blocks {mul-
tiburst, step/gray. color bar and dot/
haich) receive (iming information from
the horizontal clock and the line counter.
The signals that they produce are fed to a
multiplexer that is controlled by switch
S1. The muliplexer routes the sclected
test signal {or the external digital video
signal}to a 1A converter and sync mixer.

The standard compesite-video signal
output from the sync mixer is buffered
and is then sent to the video-output jack.
It is also sent to an RF modulator (TV
channel 3) and then to the RF-output jack.
An audio signal is also modulated on the
RE That signal can be either a 1500 Hz
intemally generaied sinewave. or any ex-
ternally provided audio signal, Switch 83
selects between the internal and external
signal.

The power supply for the generater
provides + 12 volts, — 12 volts. and sepa-
rate + 5-volt rails for the digital and the
analog portions of the circuit. Having sep-
arate + 5-volt supplies minimizes
crosstalk and prevents the various analog
signals from being distorted by digital
switching spikes.

A look at the circuit

A schematie of the video test generator
is shown in Fig. 3. Since we sturted our

WWWW americanradiohistorv. comm

look at the block diagram with the oscilla-
tor. we'll do the same here. Transistor Q4
and its associaled components make Lp
the crystal-controlled 14.31818-MHz os-
ciliator that is the master clock for the test-
generator system. The frequency of the
oscillator can be fine-tuned by trimmer
capacitor C22. The oscillator output is
buffered by one of the AND gates in 1C4)
and is then fed to a countdown circuit
made up of IC34 (an up/down syn-
chronous counter) and 1C35 {a dual J-K
flip-flop).

Those IC’s divide the oscillater's out-
put by 7 to provide the 2.04545 MHz that
the syne generator (IC36) nceds. They are
also used 10 divide the oscillator’s fre-
quency by 4 o provide 3.58 MHz for the
color subcarrier. That 3.58-MHz signal is
fed w op-amp 1C40, which (along with its
associated components) triangulates the
signal. The output of the op-amp is fed to
IC19. The nonlinearity of that IC is used
to form a sinewave whose shape can be
adjusted by R52.

The sinewave is then sent to the RF
modulator. 1C3. The network made up of
C6. C7. R12. and R14 provide a quadra-
ture phase relationship between pins 1 and
I8 (the cHROMA-LEAD and -LAG pins) of
the RF moduiator.

Another countdown circuit is made up
of IC23 and 1C24. Its purpose is to “seg-
ment” each horizontal line to provide tim-
ing signals for the signal generators. The
four-bit binary counter. IC38. serves a
similar function. It provides timing sig-
nals by counting the individual horizontal
scan lines produced by IC36.

A shift register, IC25. controls the tim-
ing of each of the five frequencies of the
multiburst gencrator and its white ilag
{the beginning. white portion of the multi-
burst patiern). The multiburst frequencies
originale in separale oscillators made up
of 1C28. IC29. and IC30 and their associ-
ated R-C networks. One half of both IC22
and 1C26. and parts of IC2] and 1C27.
control the phasing and switching of the
muitiburst generator. The multiburst out-
put is buffered by IC37 and is then sent 10
the multiplexer.

The up/down-siep and gray-level gener-
ator consists of 1C20 (an up'down coun-
ter) and parts of IC21. 1C22. and IC]9. A
one-Hz oscillator is formed by R28. R29.
Cl13. and 1CI9: which. along with S2.
allows the user to select gne of eight gray
levels by momentarily pushing 52. You
can also step through cach of the eight
gray levels at 2 one-Hz rate by holding 52
clused. A prowision (jumper JU1) is made
for ehanging the source of the upidown
control signal to 1C20 (pin 5} frompin 9 to
pin 8 of IC22. That has thc folowing
effect: Instead of the TV sereen displaying
the maximum whitc level at center sereen
and black at the extreme edges, the op-
posite occurs. (That is. black is displayed
in the middle of the screen. stepping to
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FIG. 2—A BLOCK QIAGAAM of the video les! generator is shown here Mot that INE pOWer supply has
Iwo +5-volt outputa. Thal helps lo keep digital swilching spikes from distorting analog waveforms.

white at both edges.)

The dot- and hatch- pattern generator is
made up of IC17 and part of 1C5. Those
1C’s combinc the outputs of the line coun-
ter and the horizontal clock at the proper
times so that the hatch and do1 panerns are
produced. Those outputs are then sent to
the muliiplexer.

The colorbar generation is performed
by a counter. 1C16. [t simply provides
different binary states (which correspond
to three primary and the three complimen:
tary colors) to a multiplexer. which routes
them to the color inputs of IC4, a TV
video matrix D/A converter.

The multiplexer that we've memtioned
is made up of IC7-ICI1S. It selects one of
the signals from the signal generators (or
the extcrnally generated digital video sig-
nal at the edge connector) and then routes
that signal 1o 1C4.

The multiplexer is controlled by the
function-select switch (S1) through the

decoding network (D5-Dl4 and
R20-R25). The operation is straightfor.
ward. except in the multiburst mode. In
that mode. the decoding matrig changes
its output state (and therefore the multi-
plexer input address) during the short time
between each separate multiburst fre-
quency. That causes the muliiplexer to
momentarily route a gray level “4” to the
DiA video matrix which gives 8 more
pleasing appearance to the multiburst dis-
play. That is. the displayed paitern will be
bluck and gray insiead of black and white.
That function is performed by 1C22.
[C26. D4, and part of ICS.

Taking a closer look a1 1C4. we sec that
it encodes luminance and color-difference
signals from 3-bit RGB inputs. It also
mixes the various sync signals to form a
standard. sync-negative, compesite-vid-
eo signal. The composite-video outpul
signal goes 10 Q3 for output buffering and
also to IC3 where it is RF modulated.

WWwWw americanradiohietory comm

Transisior Q2 also reccives composite
video from pin 13 of IC3. but with the
chrominance information included. The
1wo signals are selecied by pant of [C2.
depending on the function selecied by S1.
The reason that there are two separate
paths for the video is because of band-
width limitations of 1C3. Either way, the
video signal passes through emirtter-fol-
lower Q1 and then is buffered for output
by IC1. an LHO002 cumrent amplifier.
That [C can drive long lengths of coax
without difficulty.

An audio oscillator (IC42 and associ-
ated componenis) produces about a 1500-
Hz sinewave. That signai goes to S3,
which is used to select between the inter-
nal audio snurce or an external signal
from 1he edge connector. The selected sig-
nal is applied 10 Q5 whose collector-base
capacitance acts as a varactor diode lo
modulatc the audio subcarrier at IC3. Coil
L2 can be used 1o adjust the frequency of
the subcarrier. which is nominally 4.5
Miz. The RF carrier’s frequency is ad-
iusted at L1

Building the generator

You must use printed-circuit boards for
this project because the placement of
many of the components is critical and
will affect the gencrator's operation. Foil
patterns are shown (half-size) for the 1wo
required double-sided boards in Figs. 4.
5. 6. and 7. Due to space resirictions.
Figs. 6 and 7 are not shown in this issue,
They will appear when the story continues
in a future issue. 1f you are not equipped
o erch boards. pre-giched. drilled. and
silk-screened boards are available from
the supplier indicated in the Parts List.

Instailing the parts on the board is pret-
ty much straightforward. but there are a
few peints that we’ll mention in the fol-
lowing paragraphs. First. make sure that
you follow proper soldering practices. In
other words. avoid cold splder joints—
make sure that the connection is properly
heated before you apply solder. (Of
course. when soldering iransistors and
other heat-sensitive components. try not
to use too much heat. If possible. use a
soldering heat sink.) Don’t use 50 much
solder that you form solder bridges be-
iween PC-board traces. Finally, it is a
good practice 1o use sockets for all [C's.

Now we can discuss the parts-place-
ment diagrams. There are three. even
though you might have expected two. Fig-
ure 8 shows the on-board component
placement for what we’lk call board A and
the inter-board jumpers to board B, Figure
9 shows the off-board components for
Board A and also 37 on-board jumpers.
That brings us to board B. whose parts-
placement diagram (both on- and off-
board compenents) is shown in Fig. 10.
(Note that Figs. 8, 9. and 10 will appearin
a future issue.)

Assembly consists mainly of inserting
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All resistors Yi-watt. 5%, unless noled
R1—-&8 ohms

R2.R5.R36.R38.R40,R42,R52—5000
ohms, trimmer potentometer

R3—200 chms. Inmmer potentiometer

R4 R12.A14.R38.R41 R53—1000 ohms

R6,R23,R37—3300 ohms

R7.R15.R18,R48—4700 ohms

RB8—75 obms

R9.R10—220 ohms

R11—100 ohms

R13.R47—470 ahms

R16—27,000 ohms

R17-=2200 ohms

R19. R20-R22. R24-R27, R29-R31.
R33.R43.R45.R50,R51,R54-R56,
R&3 R65.R68—10.000 ohms

R28—1 megochm

R32,R62—47.000 ohms

A34—10.000 ohms. trimmar potentitme-
{er

R35—68.000 ohms

R44—50.000 ohms, trimmer potentiome-
ter

R46,R61,R66—100.00{ chms

R49,R67,R68—15.000 ohms

R57.A58,R60.RE4—33.000 ohms

R59—22.00 ohms

Capacitors

C1—0.002 uF. ceramic disc

C2.C4—0.001 uF. ceramc disc

C3—75 pF. mica

C5,C8.0C24-C26.C29—0.1 pF, ceramic

© disc

C6.C7—47 pF, ceramic disc

£9.C10.C15.C16.C32—100 pF, ceramic
disc

11,028,C30.C34-C37.C42—0.1 uF. co-
ramic disc

C12.C31.041,C43—1 pF 16 volls, tan-
talum

£13—0.2 uF. ceramic disc

€14-—330 pF. ceramic disc

C17,C33—22 pF, ceramic disc

€18,019,G21—10 pF. ceramic disc

C20—470 pF, ceramic disc

PARTS LIST

C22—5-40 pF. Inmmer capacnor
£23—10 pF. cerami¢ disc

C27—5 pF. ceramic disc

C38,C39 4700 uF, 16 volts, electrolytic
C40—1000 uF, 16 wolts, electrolytic

Semiconduclors

IC1—LHO002CN current amplitier (Na-
tional)

HC2,1C21.1C27—4066 quad biateral
switch

IC3—LM1889 TV video modulator

1C4—LM18386 TV video matrix D/A con-
varier

IC5—74LS32 quad on gates

IC6—74L503 quad NAND gates

IC7-1C15—74L 5151 one-of-eight selec-
lorimutipiexear

IC16.1C23.1C24—74L 5161 synchronous
4-it counter

IC17—74L500 quad nano gates

1C18—74LS20 dual 4-inpul Nano gate

1C19,1C28.1C30,1C42—4049 hex inver!-
Ing butier

IC20—74L5191 synchronous up/down
coumnter

IC22—74L.573 dual J-K flip-liop

IC25—74LS174 hex D-type fiip-fiop

IC26,1C39—74LS123 dual minggerable
monostable multivibrator

IC29.1C31—74C00 quad nanp gates

IC32—74L530 B-input NaND gates

1C33—7402 quad non gate

IC34—74L5169 4-bit synchronous up/
down counter

IC35-—7473 dual J-K flip-iop

1C36—MM5321 TV camera sync genera-
tor {National)

IC37—74LS365 hex bus driver

IC36—T4LS93 4-bet benary counter

IC40—LM318 op-amp

IC41—74LS08 quad ano gate

1C43—LM34075 5-wolt regulator, T0-220
case

1C44—1LM3IACKS S-voit regulator, TO-3
case

7-5/8 INCHES |

FIG 4—THE COMPONENT SIDE of hoard A is shown here at hall ils actual size.
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1IC45—LM340T12 12-voH regulator,
TO-220 case

1C46—LM320T12 12-voit negative regula-
or. TO-220 case

Q1.Q4—2N2222A

02.03—MPS918

05—MPSAOS

D1,D3-D18—1N%14 or 4148

D2—1NT746A

S1—7-position rotary switch {Allled
7471001 or simiter)

S2—pushbutton switch, normally closed

S3—SPDT toggle swiich

S4—SPST toggle swilch

LED1—standard red

T1—Transtormer (Tnad F-166XP or simi-
las), primary: 117 volts: secondary: 24
vofis, cenler-tapped. 125 amps; 8 volts.
center-tapped SA

BR1.BRZ—bridge reclilier, 1.5 amps

L1—0.071-0.082 mH adjustable coli (J.WV.
Miller 48A77BMPC or similar)

L2—7-12 uH adjustable coil {J W. Miler

23A105RPC or similar)

XTAL1—14.31818 MHz crystal

F1--1use, 1 amp, pigtal leads

J—BNC jack

J2—type N jack

J3-J5—standard bp jacks

Miscellaneous—Heat sinks. cabinet
{Pactec CMB86-225), power cord, strain
reliet, T0-3 mounting kit. IC sockels,
atc.

The tfollowing are avallable from

Jengco, 3232 San Mateo, Suite 75, Al-

buquerque, NM, 87110: Complete kil in-

cluding PC boards, all components,
cablnel (no IC sockets), $295; Etched,
drllied, and slikscreened PC boards

(boards A and B), $§49.50; Complete

tesl generator, assembled and lested,

$395. Please aad 5% for postage anc
handling, New Mexlco residenia add

4.25% sales lax, allow 6—8 weeks for

delivery.

parts in the board and soldering them.
Follow the three diagrams and the parts
list., and and solder the pants where
shown. Make sure thal you are careful
about thc polarity of the diodes. trans-
tormer T1. polarized capacitors. and the
two bridge reetificrs (BR! and BR2). luis
probably best to stant with the resistors.
Definitely do not start with the jumpers—
well get 10 those shortly.

A few notes are in order: All resistors.
except R1S. should be instalied so that
they stand on one end. The powEeR indica-
1or. LEDI. should have i1s Icads Jefi long
cnough 10 be inserted through the from
pancl hole. For safcty's sake, insert the
pigtail fuse into a short length of shrink
tubing before soldering it in place.

It is best to use sockets for all the ICs.
And don’l lorget that some of the IC's are
static-sensitive and should be handled ac-
cordingly. Thosce include [C2. [C19.

continued on page 98
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‘UNITED TWO-FORTY-TWO HEAVY. HEAD-
ing one four zero. nuinber two for the ILS
runway fourteen left.” the controller’s
voice crackled in the headset. The 747
made a slow right turn and continued ils
descent toward what looked like a sea of
white—the tp of the overcas. As the
aircraft entcred 1he clouds. the Might al-
wendint went through her standard ~Seat
buck. ray tables in the upright and locked
pusition” speech. Minutes later. the
ground loonicd dim and gray through the
rein-sireaked windows and. with a gentle

Instrument

Landing System

bump. unother 30 passengers arrived
salely m Chicago’s O Hare Emernational
Airport. It was just one of an average two-
ntillion-plus instmmem landings rou-
tinely made every year in the United
States.

But how can i pilot put a giant airliner
exucily on the center of the runway when
he cannot cven see the dirpoft eXcept dur
ing the fast seconds of the fAight? The
answer is his ILS or /nstrument-Landing
System—part of a complex world-wide
electronic navigation-and-landing system

S

that nixkes airplanes the salest and-most
dependable way to travel

The early years

Toward the end of World War |, while
aviation was still in i$ infancy. there was
no governmental control over civilian pi-
lots or the aviation indusiry. Automobiles
were the up-and-coming thing. and avia-
tors were pretty much left to their own
resources. The Army Air Corps had a few
airfields. but civilian aircralt landed any-
where there was an open and flat area

Have you ever wondered how a pilot can safely
land an airplane when weather conditions are so
bad that he can’t even see the runway? If so, read

on as we describe instrument
landing systems.

BILL SEWELL
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large cnough to get down safely (and
sometinies even where there wasn’t),

I a pilot needed to make a night land-
ing. he might arrange for 4 friend (o build
a fire in 2 field where he planned to land.
He would then circle the field when he
arrived and the triend on the ground
would frantically pile siraw and wood on
the fire so that it would blaze up and light
the field. Because of the use of that tech-
mque. many a pilol came down with pars
of his airplane on fire!

Civil aviation got its start in May. 1918.
when the lirst bag of air mail left the
infield of Belmont Race Track on Long
Island (the airplane was a Curtiss Jenny)
and landed three hours and forty minutes
later on the polo grounds of Washingron,
D.C. The pilot who was to carry the
Nonh-bound mail to New York shook
hands with President Wilson and then
took off from the polo grounds and umed
Nonheast. He landed in Delaware w ask
directions and broke his propeller in the
process. His bag of air mail went to New
York on the train!

After thut shaky start. however. air mail
did settle down to regular service. [norder
10 keep the mail flying, even in bad
weather. large beacon lights were in-
stalled at airports and along the routes.
Their purpose. of coursc. was to help pi-
lots find their way in reduced visibility.
But the pilots often described the
beacons. saying. “When you need em,
you can't see¢ “em. ard when you can sce
*em. you don’t need “em,”” That fact. cou-
pled with pressure from Congressman
Forello LaGuardia. led to the adoption of
the Air Commerce Actin May. 1926, and
the development of civil aviation came
e full bloom.

One of the first goals of the Commerce
Department’s new Civil Aviation Au-
thority was to develop a system that would
allow planes to take off. fly, and tand
without any reference to the ground. Gen-
eral Jimmy Doolittle was chosen (0 head
that task. On September 24, 1929, during
a secret demonstration flight, Deolittle
ook off, flew a prescribed course, and
landed while sitiing under a canvas hood
that completely covered his cockpit. He
had with him a compass, an altimeter, a
siop watch. and i spotter pilot (who never
wuched the controls) in the front cockpit.

Thut same year. (wo-way radio came
inte its own and enabied the pilot 1o 1alk to
spaolters on the grotind who could assist in
landing. Also during that time. Elmer
Sperry and the Sperry Gyroscope Compa-
ny were busily developing flight instru-
ments. [n May, 1932, Albert F.
Hegenberger made the first solo flight
from 1akeoff 1o landing while completely
in the blind. Shonly after that. the Spemry
Company developed the auto-pilot and ra-
dio direction-finder. But there was still
¢learly a need 10 be able to bring an air-
plane 10 4 safe and precise landing after a

long Hight.

From 1928 10 1938, several sysem ap-
proaches were tried. but none really gave
satisfactory performance. In 1938, the
Bendix Corporation and the United Air
lines Company demonstrated a localizer
system which would bring the aircraft in
on the runwaly heading using two highly
directional antenna arrays radiating dif-
ferent signals down either side of the run-
way. Shortly thereafier. the Federal
Telecominunications Laboratories in-
stalled four identical instrument-landing
systems at Indianapolis. Indiana. The de-
velopment of those sysiems under con-
tract from the Civil Aviation Agency led
(o a precision instrument-landing systern
before the end of World War [1. That sys-
tem was adopted as a world standard by
the Internationat Civit Aviation Organiza-
tion (ICAQ) in 1949, The basic technol-
ogy developed at Indianapolis has
remained virtually unchanged to this day.

The basic system

The basic instrument-landing system
consists of four {or five} transmitiing sta-
tions. as Fg. | shows. The localizer trans-
mits o signal down the runway to provide
lateral guidunce and line the aircraft up on
the runway. The glide slope transmits a
signal which is inclined with respect to
the ground at an angle around 3°. It en-
sures that the airgraft will make a smooth
descent to the end of the runway while
safely clearing all obstacles on the ground
under the approach path. The other trans-
mitters are the forr markers. The onter
arker LTanSMils a narow beam straight
up through the approach path to mark the
paint where the pilot must begin his final
descent. That point is about three to five
miles from touchdown. The middle mark-
¢r also transmits a namow vertical beam
which marks the point where the aircraft
should be below the clouds. That point is

ANTENNA
ARRAY

typically one-half to three-quarter mile
Irom touchdown. If the clouds are so low
that the pilot cannol see the runway within
a few seconds after passing the middle
marker. he is required to immediately ex-
ecute a "missed approach.” That means
he must climb 1o 4 prescribed altitude and
fly 1o & prearranged point so that the air-
traffic controller can get him set up to try
agdin. A few airpons around the country
use o high-precision 1LS. Specially train-
ed tlight crews are allowed to continue
iheir approach and land even though the
cloud cover is down to within a few feet of
the runway and the forward visibility is
virually zero. Al thosc airponis. there is a
third fun marker. the inner marker.

The localizer

The localizer transmiting-anténna ar-
ray is located just off the stop end of the
runway, A typical array consists of eight
tolded-dipole clements or horizonally
polarized loops that radiate a highly direc-
tion:tl signal down the runway and into the
space beyond. The two cenier antennas
radiate an RF carvier (f) on one of 4
assigned channels between 108.1 and
111.9 MHz. Thin carrier is modulated
20% with 90-Hz and 150-Hz audio tones;
the sidebands (f, 90 and f, *150) are
also radiated. (A three-letier Morse-code
identifier is also put on the carrier using a
1020-Hz tone as a ¢ross check to tell the
pilot which station he has selected. The
absence of the identifier upon proper se-
lection of the station tells the pilot that the
station is off the air.}

The other 6 antennas radiate only the
90-Hz and 150-Hz sidebands—the carrier
is suppressed. The signals transmitied
fromn one side of the center are 180° out of
phase with those transmitted from the
other side. and both sides are 90° out-of-
phase with the center antenna. Let's see
why that is impontant.
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If a singie omnidirectional antenna ra-
diates asignal. the strength of the signal at
a given distance is (ideally) constant—
regardiess of the direction you choose
with respeci to the antenna. However. if
fwo antennas thal radiate the same signal
arc spaced some distance apant (say Y2
wavelengthk then the signals ammive al a
receiver exactly in-phase. exactly oul of
phasc. or somewhere in between—de-
pending on the position of the receiver.
That principle is vsed in ILS so that the
relative strengths of the radiated 130-Hz
and 90-Hz sideband signals depend on the
position of the aircrafl with respect to to
the lransmitling aniennas. Let's sce how
it's done.

We mentioned that the signal in the left
side is 180" ow of phase rclative to the
signal in the right side. Those signals
combine with the carrier-plus-sideband
signal n such @ way that. on one side of
the array. the 90-1z sideband-only signal
signal adds to the 90-Hz sideband of the
carrier. while the 150-Hz sideband-only
signal subiracts from the 130-Hz sideband
of the carrier. On the other side of the
array. the opposite is true. Figure 2 shows
the resulting simplificd radiation pat-
tern—iwo narmw lobes. one effectively

AL ALONG the Center of “on-
course’ fine: the 90- and 150-Hz aignsis sre
equal.

FIG 2—THE

modulated with 90 Hz and the other with
IS0 Hz.

Al this point. we can mzke some sim-
plifications that will make the rest of the
cxplanation easier to understand. The ar-
ray of eight antennas can be thought of as
three antennas. First. the center two an-
tennas can be thought of as a singlc anten-
na. A, radiating carrier-plus-sideband
signals. The other antennas cun be
thought of single antennas to the Iefi and
right of the ¢center antenna. They radiate
sideband-only signals,

The 90-Hz sideband energy in what
we’ll call antenna A, will lag the 90-Hz
cnergy from Ag by 90°. while the 90-Hz
sideband energy from what we'll call A,
will lead that from A, by 90° (thus there is
a 180° phase difference between A, and
As). The 150-Hz sideband signals from
A, will lag those from Ay by 90°, while
the 150-Hz signals from A, will lead those
from Ay by $0°.

Because the sideband-only signals ra-
diating from our two antennas are 130° out
of phase. the signal along the center line
separating the antennas consists of equal
90-Hz and 150-Hz componenis. That's
because the sideband-only signals cancel
completely at thal point—Ieaving behind
the 90-Hz and 150-Hz signals that were
radiated with the carrier: the amplitudes
of those signals are set equal to cach other
in the transmitter.

Now that we have gone te all this woy-
blc ol putting an elecironic line down the
renway. how does the aircrafl follow the
line?

On board the aircraft, the signal is re-
ceived and detected, The recovered audio
is sent to a 90-Hz filter and a 150-Hz filter
as is shown in Fig. 3. The filtered audio is
then rectified. and 2 DC current that is
proportional to the amplitude of the audio
signil energizes a galvanomelter-lype
meter movement. As the aircraft flies
along the center line of equal audio. the
ncedle will be centered. indicating that
the airerafi is “on course.”

Current will fiow through resistor Ry,
whenever either a 90- or |50-Hz signal is

present. The current fllow is used 10 teil the
pilot that the system is operational by
cnergizing a solenoid. When no current
Hows. the solenoid is de-energized. and 4
warning flag appears in the instrument.

Now let’s say the aircraft drifts 10 the
right of the center-line course as in Fig. 4.
Remember that the %0-Hz sidebands from
A, lag those from A,. while the 90-Hz
signals from A, will lead those from A,
As the wave travels 1o the airplane. the
phase of the signal from A, along d, is
advanced with respect 1o the signals from
A, The opposite is true of the signals
from As. The resuliant of the 90-Hz side-
bands is [30° out of phase with the signais
from A,,. and iherefore produce a weak-
ened 90-1z signal.

On the other hand. the sidebands of the
150-Hz signal from antenna A, lag those
tfrom antenna A,,. while the 130-Hz side-
bands from A, lead those in A, The
phase of the 150-Hz sideband signal from
A, ltravelling along d,) is advanced with
respect 10 that from Ag. while the op-
posite is truc of the signals from A,. The
resultant is in phase with the signal from
A,,. and therelore adds 10 it to produée a

150 Hz BAIDGE
FILTER RECTIFIER

DETECTOR
AND
AF AMP

90 He BRIDGE
FILTER 1 RECTIFIER

FIG. 3—THE LOCALIZER INDICATOR Is uaually combined with the glide-siope Indicalor to form &
cross pointer

FIG. & ; TE is 1ying off-ceriier, he sideband-only signals add to or suBTrsct rom the B0~

and 150-“: sidebands i the Carrier.plus-sideband signals to tell the pilol which direction 10 move.

WWwWw americanradiohistorv comm

+861 HOHYN

wn
"


www.americanradiohistory.com

‘RADIC-ELECTRONICS

n
r3

150-Hz signal that is much stronger than
the 90-Hz signal.

The resulting unbalance causes the
me¢ter-movement needle to swing (o the
left side of the indicator. telling the pilot
that he must fly 1o the left to get back on
course. The same principle applies on the
opposite side of the centerline with the
90-Hz sidebands becoming targer than
the 150-Hz sidebands and deflecting the
needle in the opposite direction.

Generating the localizer signal

Figure 5 shows that the localizer trans-
mitting station consists of a transmitter.
power supply. oscillator/keyer. modula-
tor. control unil. monitor. and antenna
distribution unit. The transmitter section
generates the RF carmier using a crystal-
controlled exciter operating at one-half
the assigned frequency. That signal then
passes through a frequency doubier and
five stages of amplification. The high
voltage in the final stage of the power
amplifier is modulated with a 1020-Hz
Morse-code identifier tone from the os-
cillator/keyer to put the station identifier
on Lhe carrier.

The RF carrier is then sent to the modu-
lator. Inside the modylator. the RF is di-
vided into two components by an RF
coupler. One of those components is di-
vided again and sent to the $0-Hz and i50-
Hz sideband gencrators where pure dou-
ble-sideband signals are produced. The
outputs of the sideband generators are
sent to to the sideband hybrid unit where
they are combined to form the composile
sideband signai. There are two outputs
from the sideband hybrid unit. One output
is sent straight to the antenna distribution
unit and the other output is sent to the
cartier hybrid unit. In that unit. the carrier
signal from the first RF coupler is com-
bined with the sidebands to give the car-
rier + sidebandsignal. That signal is then
sent 1o the antenna distribuiion unit.

The antenna distribution unit provides
the [80° phase difference in the sideband
signals at oppositc sides of the array.
Power dividers are used to distribute the
antenna currents to ensure that the radi-
ated signal is balunced and highly direc-
tional.

To be certain that the signal is within
proper safety specifications. the signal is
constantly monitored. That’s done either
by pick-up probes in the lransmitting an-
tennas or by receiving antennas mounted
in front of the transmitting array. The
course centerline is maintained within
one-lenth of one degree to ¢ither side of
the runway’s cenler stripe. The course
width (the area in approach zone where
the atreraft needle is not pegged to either
side of the indicator) may not exceed 700
feet in width at the outer marker or 3°
either side of the center stripe with respect
to the center of the antenna array. which-
ever is smaller. If either of these limits are

ALARM

ON/OFF

TRANSMITTER,
T0 AIR FAEQUENCY-
THAFFIC DOUBLER,
cos#l?ﬂé AMPLIFIER
CONTROL 13
=1 unit CARRIER

POWER
SUPPLY TRANSMITTED
1020 Hz JOENT. MONITOR | SIGNAL
MOGULATED DN
COURSE WIDTH
INFO INFD
OSCILLATORY gwaATTS
KEYER CARRIER +
SIDEBANDS

MODULATOR,
SIDEBAND GEN
SIDE2AND HYERID
UM

On/OFF

CARRIER

HYBRID ANTENNA
UHST DISTRIBUTION
UNIT

150-250mY
SIDEBANDS DALY

ANTENNA
ARRAY

RF SAMPLES

FIG. 5 LOCALIZER BLOCK OIAGRAM. The iocsifTer I6 consienlly monitored to make sure thet Ii Is

within salety specificalions.

exceeded. an alarm is genmerated in the
n¥niter circuitry. Also, if the radiated
power (typically 8 watis) is reduced more
than 50% . or if the Morse—code identifier
is missing. or the modulation leve]
changes more than 17%. an atarm is gen-
crated. Those alarm signals are sent to the
control unit which shuts the station down
and immediately alerts the air-traffic con-
troller and maintenance personnel that
there is a problem with the station. As you
can imagine. there is then a mad scramble
to get the siation back on the air in the
least amount of time possible.

The glide slope

The glide-slope station provides verti-
cal guidance to the aircraft o make sure
that the descent to the runway is smooth
and that the aircraft will safely clear all
obstacles under the approach path. Many
airports that were once some distance out
of town now find themselves surrounded
by houses. factories or office buildings.
The glide slope protects the building and
the airplanes from each other.

The glide-slope transmitter Operates in
the UHF range of 329.3-335.0 MHz. All
localizers and glide slopes are assigned
their frequencies using a frequency-pair-
ing arrangement. For example, all lo-
calizers thal operate on 108.5 MHz will
have their associated glide slopes operat-
ing on 329.9 MHz. That relieves the pilot
from having to wne in both stations—
aircraft receivers are built so that when the
localizer is dialed in. the proper glide-
slope frequency is automatically selected.

The signal generation of the glide slope
is almost identical to that of the localizer
(except for a frequency-tripler stage that is
added in the transmitter to get the RF from
the YHF band to the UHF band.)}

The glide-slope antenna is an array
consisting of two dipole antennas
mounted -on a 40-foot mast. The lower
antenna radiates the carrier (f.} with its
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side-bands (f, £90 and f, + 150), The up-
per antenna radlates only the sidebands.
Those two dipoles use reflectors to make
the signal forward directional.

Unlike the localizer. the 150-Hz side-
bands in both signals are radiated in
phase. But the 90-Hz sidebands in the
carrier {lower) antenna are radiated 180°
out of phase with the 90-Hz signal in the
sideband-only {upper} antenna. Part of
that signal propagates along the ground
and has a strong 150-Hz component (be-
cause both 150-Hz signals are in phase).
In addition. part of the signal is reflected
off the ground. That reflection is very
complex. but in essence. it causes the 90-
Hz sidebands in the reflected signal 10 be
in phase. and the 150-Hz sidebands to be
out of phase. The angle at which the sig-
nat bounces off the ground is at a slightly
higher angle than the direct signal. As
shown in Fig. 6, that effectively puts 90-
Hz medulation above the “on-path™ line
and 150-Hz below. Each of those signals

REFLECTED
SIGNAL

“DN PATH"
CARRIER +
SIDEBAND
SIGRAL

ACTUAL
ANTENNA

i SIDEBAND-ZNLY

ANTENHA

FIG. 8—THE GLIOE PATH's “on-path™ line
makes an angle of 3° with tha ground surtace,

retains the same “small amount™ of the
other just as in the tocalizer. In other
words. a strong 90-Hz signal and weak
150-Hz signal above the on-paih line. and
the opposite below.
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The reflected signal makes the enrire
radiation patlern seem Lo originate from a
point at the base of the mast, midway
between the actual antenna and its mimor
tmage. [f that ~“image™ antenna is taken
into account. then the array really looks
like a localizer tumed on edge.

But in the localizer array, the on-course
signal was perpendicular to the axis of the
antenna—that would put the glide parh
along the ground. But the glide-siope an-
tenna heights are adjusted so that the dis-
tance between the actual and image
antenna is not ¥ wavelength. Because of
that. the on-path signal is skewed about 3°
above the horizon. The anienna mast is
precisely located so that an aircraft flying
down the path will cross the end of the
runway between forty-five and fifty-five
feer about the ground.

As you might expect. the ground con-
tour in front of the antenna is assumed (0
be fAat and level when the desipn calcula-
tions are made. But in reality. the actual
ground is seldom perfect. At mest metro-
politan airponts the ground is reasonably
flat and smooth ¢enough to form a siraight
and smooth path well within the FAA's
strict safety limits. Smaller airpons and
those in mountainous or unusual terrain.
however. often have rough ground next to
the runway or they have little or no room
in front of the touchdown zone to form the
signal. These airports have always been
denied the luxury of an all-weather band-
ing system and are forced to close when
the weather turns sour.

An antenna system called the end-fire
array has just passed its final tests, It was
expecied to begin to appear at those
smaller airports by early 1984. That array
does not use the ground to form the path
signal in space. It radiates its signal. in-
stead. from a slotted coaxial cable into
space. It gets its name from the fact that
all the path information is radiated from
the end of the axis of the array (hence.
“end-fire”} instead of bruadside o the
array as in the other 1wo types discussed
so far. That array promises o bring all-
weather operation t0 many more airporns
around the world.

As stated carlier. the generation of the
glide-slope signal is the same as the lo-
calizer except for a frequency-ripler stage
in the transmitter exciter. Another dif-
ference is that no identification tone is
transmitted from the glide slope.

A monitoring system is also used for
glide-slope systems. The signal is
monitored by a pick-up antenna in front of
the mast: the station will automatically
shut itself down if the glide-slope angle
changes more than 0.2° or the modulation
decreases by more than 26% or the radi-
ated power changes more than 45%.
Again, when a station shuts itself down
there is & mad scramble to find oul why
and ger it back on the air. Incidematly.
such shutdowns occur only two or three

times a vear at the average station. But
since the stations are generally on 24
hours a day. the shutdowns often occur
during clear weather. There has never
been an aircraft accident in the United
States which was auributable to an 118
shutdown,

The fan markers

Two marker-beacon transmitting sta-
1ions are pan of the standard [LS. And as
we mentioned previously. a third, inner
fan marker is added in the high-precision
SysIcms.

The outer marker is instalied about
three to five miles from touchdown. lts
exact location and the height of 1he on-
path signal above the ground at that point
are depicted on a chart which the pilot has
in the cockpit for that particular run-
way. That gives the pilot an opportunity
to crosscheck his instruments zgainst
known conditions as he stans his final
appreach.

The middle marker is located about
3500 feer from the end of the runway and.
as stated earlier. is the poim at which the
pilot must either begin a visual ap-
proach—ithat is. he musi be able to sce the
runway—or execule a missed approach.

With a high-pretision system. an inner
marker is installed 1000 fee: from the end
of the runway: that lets the pilot know he is
about to cross the end of the runway and
he should be completely set up for touch-
down.

Each marker station is nearly identical
inthe way it generates its signal. Each has
an exciter that generates the 75-MHz RF
carrier that all marker siations operate on.
An audio toene is modulated onto the car-
rier to identify the marker as outer. mid-
dle. or inner, The outer marker is identi-
fied by a continuous series of Morse-code
dashes using a 400-Hz audio tone at a rate
of two dashes per second. The middie
marker transmils alternate dots and
dashes using a 1300-Hz tone. The inner
marker is idenified by a continuous series
of Morse-code dots {six-per-second)
using a 3000-Hz 1one.

After leaving the exciter. the modulated
75-MHz signal goes 1hrough three stages
of amplification and is sent out to the
antenna. The antenna is highly directional
and the beam width along the runway cen-
terline is about 1000 feet when the aircraft
is 1500 feet above the antenna.

A small pick-up antenna is mounted
with the main antenna and monitors the
radiated signal. If the idemification stops
or if the power is reduced by 50%. the
station shuts itself down.

The tuture

The future of instrument navigation and
landing systems may take one of two radi-
cally different approaches. One approach
is 10 continue with a vast network of land-
based systems. That is the course that the
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current FAA administration is pursuing in
its recently released National Airspace
System Plan which outlines the direction
that the air-traffic control and aipway-facil-
ities systems will rake through the year
2000. The other approach s a satellite-
based svstem which is now well under
development by a private firm.

The replacement of seme 1LSs will
begin in carly 1985. The new system is
called MLS or Microwave Landing Sys-
tem. That sysiem works in the 5-GHz
band and transmits course and plide-path
data to the aircraft by sweeping a narrow
fur-shaped beam back-and-forth and an-
ather beam up-and-down. The airborne
receiver measures the lime between the
lefi-to-right scan {or the ~up™* scan) and
the right-to-lefi {or the “down™ scan).
That time difference will give the air
craft’s position relative to the start of the
scan. An on-board computer then trans-
lates the information to position rclative
to the runway centerline or the glule path.
Synchronization of the receiver to the
scan stan is done by data words transmit-
ted Lo the aircraft on the same scanning
beain using differential phase shift keying
{DPSK). Stuiion idemtification and other
data is iransmitted in the same way. The
data and position data may be displayed
on a single CRT in the cockpit.

MLS has started 10 pick up some op-
position among some aircraft-user groups
who are lobbying in Congress in favorof a
satellite-based system which may turn out
to be cheaper for the taxpayer. since the
system would not be government-owned
as most |LS’s are. and would be paid for
exclusively by its users.

That system would use four satellites
parked in a stationary orbit over the conii-
nental United States. A user would trans-
mit 4 signal which would be picked up by
at Jeast three of the four satelliies. The
satellites then communicare with ¢ach
other and compare signat-arrival times to
calculute the iransmiiter’s position in
three axes. The features that make the
system more desirable are the fact that it
operaies using four satellites as opposed
10 thousands of ground-based systems:
and also. the ground-based systems are
dedicated (0 aircraft only and to the smatl
areas the individual sysiems serve.
whereas the satellite system could be used
by anyone with the proper transceiver
whether an airplane. ship. commercial
truck. private auto. or even a backpacker.
According to estimates by the company
developing the sysiem. it couid be in place
by 1987: however. it would probably be a
few years after that before the final system
would be fully operational.

No matter what systems are ultimately
putin place. the air raveler can take com-
fort in knowing that when he boards the
aircraft. he is about te participate in the
most extensive and safest transportalion
sysiem available to man. R-E
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Audio-Frequency

RICHARD SCHROEDER

TO SAY THAT BOTH HOME AND PROFES-
sionat sound installations have become
exiremely sophisticated would be an un-
derstatement. For example. a Y-octave
band equalizer as well as lowpass and
highpass filters are inlegral pans of vir-
tually all professional sound systems. In
fact, \hese days equalizers, 1one conlrels,
and lowpass and highpass fitters are con-
sidered to be necessary even in home or
auto systems

Today's consumer demands more in the
way of performance, which means more
precision 1s required when servicing au-
dio devices and circuits. Because of that.
old-fashioned frequency gencrators often
prove to be inadequate. Among other
things, they suffer from inaccurate fre-
quency dials, require range switching.
and often their output level Changes as the
frequency is varied. What we need, then,
is an audio-frequency generator Lhat has
an accurute outpul-frequency indicator, &
“ftat” output level as the [mequency is
varied, and onc that is free of any range
swilching. thereby allowing the operator
10 "sweep” the entire audio range with

Heres an audio-frequency generator with a digital frequency-
readout that is easy to build, align, and use, yet is precise
enough for servicing today s sophisticated audio equipment.

just a “"twist of the wrist.”

Well, look no further, because the au-
diwo-frequency gencrutor described in this
article has ull the above-mentioned desir
able qualities and a few more. Let's look
at some of Its features and specifications.

I1 has a frequency range of 10 Hz 1o 50
kHz. That range is continuous, which
eliminates the necd for range switching.
For increased precision, (wo controls are
used 0 set the frequency. The COARSE
FREQUENCY conlrol is used to set the ap-
proximate frequency while the FINE FRE-
QUENCY conlrol is used to zero it in
precisely.

The amplitude of the generator’s sing-
wave oulput is adjustable from O- to 6-
volts RMS into a high-impedance load or
0- to 3-volis RMS into a 600-ohm load.
The device’s output impedance is 600
ohms. The sinewave has a distortion figure
of less than 1% (THD), and its output level
doesn't vary more than a few tenths of a
dB as the frequency is changed over the
entire range. The unit also boasis a simul-
taneous squarcwave outputl with a low
source impedance and a fixed 5-volt level
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for TTL or CMOS logic work.

One unique feawre is a built-in fre-
quency counter that continually monitors
the output frequency. The device can also
be wired so that the counter can be used (o
measure external signals. That frequency
counter not only allows you to make pre-
cise frequency settings. bul also elimi-
nates the nced for usuwal large,
cumbersome dial with its myriad of marks
and numbers. Generators using that type
of frequency “readout” have always been
difficult for the hobbyist to build and cali-
brate.

The frequency counter itsell features
autoranging and a large, four-digit LED
display. For frequencies up to 9.999 Hz,
the display reads out in Hz with 1-Hz
resolution. For higher frequencies. the
counter aulomatically switches tothe kHz
mode. which features 10-Hz resolution.
You can tell which mode the generator is
in the by the absence or presence of the
decimal point. In the kHz mode, a deci-
mal point appears after the first two sig-
nificant digits.

All of the components eéxcept the power
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PG, 1—SCHEMATI

DIAGRAM of ihe audio-irequency generator. It you wani to use the bulit-in

{requéncy counter to measure sxiernal signals, jumper JU1 should be replaced with 8 SPDT switch

{see text)

wransformer. potentiometers. display. and
oulpul connectors moum on a single PC
board. The completed project can be
housed in a small. metal cabinet.

In shor. this is an audio-frequency
gencrator that provides high-quality per-
formance al & low cosl. along with some
unique features.

How the circuil works

A schematic diagram of the unit is
shown in Fig. |. Let’s sian with the audio-
frequency-generator section. Posilive
wllage is applied to 1he COARSE FRE-
QUENCY potentiomeier. R47. Lhrough
trimmer potentiometer R44 (labeled H.F.
LimIT) and resistor R1. In a similar man-
ner. positive vollage is applied to the FINE
FREQUENCY potentiomeicr R48. through

resistor R3. Depending on the seitings of
those potentiometers. some voltage will
be fed 1o the non-inverting input of op-
amp IC1 through resistors R2 and R4.
Note that a2 very small voltage will reach
that same input through R6 in conjunction
with trimmer polentiometer R45 (labeled
L.F. LiMiT). That arrangement sets the
low-frequency limit of the generalor when
the COARSE and FINE FREQUENCY potenti-
omelers are sei 1o their low-frequency
positions. which. of course. is when both
wipers are all the way toward ground.
Trimmer potentiometer R44. in setting
the maximum voltage that is applied 1o
R47. in wm seis the generaror’s high-
frequency limit when R47 is set to max-
imum,

Op-amp IC1. along with transistor QI
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and its associated components make up a
vollage-to-constant-currenl converter. the
current of which controls the output fre-
quency of function-generator IC2. The
sinewave output signal from 1C2 (pin 2)
feeds the SINE AMPLITUDE polentiometer.
R49. through capacitor C4. Depending
on the sctting of Lhe potentiometer. some
voltage will be fed 1o the non-inverting
inpul of op-amp 1C3. That vp-amp ampli-
fies the signal, which is then fed to the
SINE output binding post through resistor
R19,

Note that the sinewave signal from 1C2
also fecds the base of transistor Q2
through a jumper wire and capacitor C3,
That transistor is configured as an emiter
follower and acts as a buffer between the
audio-frequency generator section and
the frequency-counter seclion.

The squarewave output signal from
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function generator [C2 (pin 11} feeds the
base of transistor Q9. That transistor is
configured as an emitier follower and
serves as a level shilter, buffer. and impe-
dance maicher 1o provide a squarewave
level of § volis from a low-impedance
source al the SQUARE output binding post.

Trimmer-potentiometer R46 (labeled
DISTORTION) Scis the sinewave distortion
to its lowest possible point. The other
capaciturs and resistors associated with
1€2 set its frequency range and sincwave-
amplitude levels.

Let’s now tum to the frequency-counter
section. Sinewave signals from the output
of emitter-follower Q2 {actually the junc-
tion of resistors R17 and RI8}) are fcd to
the input (pin 1} of one of the six Schmiu
wriggers contained in IC10. That stage
“squares up’ the sinewave signal and
feeds it to the input (pin 12} of the four-
digit counter 1C9. That [C counts or totals
the squarewave “events,' and because the
counter is reset at |- or Yo-second inter-
vals. it causes the rcadout to display in
either Hz or kHz. Resistors R37 through
R43. along with iransistiors Q4 through
Q7 and thcir associated resistors, make up
the segment and digit-drive system.

Note 1hat the "“squared up™ signal that
fceds the four-digit counter also feeds the
input {pin 2) of dual decade-counter 1C4,
and that 1C4’s output feeds the input (pin
2) of another dual decade-counter. ICS.
Those four counters connected in cascade
make up a divide-by-10.000 counter that
produces an output only when the fre-

guency to be counted is equal Lo or greater
than 10 kHz. That serves as the detector
that determines which mode the auto-
range system will settle on. The output of
that counter (pin |4, IC5) feeds the input
{pin 3) of flip-fiop [C6. That device. and
its associated components. serves to de-
terming whether |-second- or .1-second-
period signals from the timebase (1o be
discussed shortfy} ultimately reach the
latch and reset points on the main four-
digit counter. [C9.

Transistor Q3. [C10-b. IC10-¢c. und
their associated components make up
pulse generators that supply the latch and
reset signals for the four-digit counter.
1C9

The circuit composed of [C10-d.
IC10-e. Q8. and their associaled compo-
neats make up the gated decinal-point-
drive system. That system works with sig-
nais from fip-flop 1Cé to display a deci-
mal peint only when the frequency
counter is in the ktz mode.

Next we tum to the timebase for the
frequency counter. AC vollage from the
secondary of power transformer T1 is fed
to the input {pin 9} of Schmin mgger
ICI0- through resistor R30. That stage
“squares up” the 60-Hz signal and feeds
it to the input (pin }) of the divide-by-six
counter. IC7. The output of that counter
(pin 8). with its frequency of 10 Hz and
period of .1 second. is fed to 2 resistor
diode system that works with flip-flop 1C6
and (ransistor Q3 to ultimately become
the timebase for the kHz modc. That same

10-Hz signal is also fed to the input (pin 2}
of divide-by-ten counter 1C8. The output
of that counter (pin 6). with its frequency
of | Hz i&nd period of 1 second. is also fed
to the resistor/diode system to ultimately
become the timebase for the Hz mede.
That latter signal is also fed to the reset
poinis on IC4. IC5. and 1C6.

The regulated DC power supply is
made up of two half-wave reetificrs con-
figured in such a way as to produce both
positive and negative voltages fromn the
12-volt secondary of power iransformer
TL. The positive voltage is fed to the input
of voltage-regulator [CIl, which pro-
duces at its output a stable 12-volts DC
that powers (he audio-frequency-genera-
tor section. That same 12-volts DC is fed
to the input of voltage-regulaior 1CI12.
which produces at its output 5-volts DC.
which powers the frequency-counter see-
tion. AC power is switched on or off with
power switch 51,

We mentioned earlier that the frequen-
¢y counter could also be used to monitor
an extermal signal. That is where jumper
JUI1 comnes in.

That jumper should be wired as shown
on the schematic diagram if you want the
frequency counter to always measure the
outpul frequency of the generator. I you
would prefer that the [requency counter be
able to also measure external signals. then
omit the jumper. and wire an SPDT
switch with its pole connected to the input
of the frequency counter (the jumper ter-
minal that conneets o C3) Of the other
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é FIG. 2—ALTHOUGH POINT-TO-POINT wirlng could b# used, it Is recommended thal the project be buil!
o using the PC board above. That board is shown full-sized.
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two swilch contacts. connec? onc to the
jumper terminal that cannects o pin 2 of
IC2: the other switch contact becomes the
“external” input terminal.

Construction

Several methods of construction are
possible. You may choose 10 mount the
comyponents on perforated construction-
board (with .| inch hole spacing} and use
point-to-point wiring. A much better idea
is 1o use o PC board. A foil patlem for an
appropriatc board is shown in Fg. 2: a
parts-placermicnt diagram for the board is
shown in Fig. 3. If you decide to use
perforated consinuciion-board and point-
to-point winng. it is recommended that
you lay out the components much as they
are in the PC. board layout to avoid
ground loops. noise. and other undesira-
ble characteristics.

If you plan to use a PC board. and will
be drilling it yourself. you will find thata
No. 60 drill bit works well for atl holes
except those for the Irimmer polentiome-
ters and external wires. For those. a No.
55 bit is needed: and. of course, the holes
for mounting the three ierminal voltage
regulators and the PC-board mounting
holes will require a larger bil. say % inch.

Afier the PC board has been drilled. it
should be throughly burnished with steel
woo) or very fine sandpaper to remove the
phatochemicals and tamish. That will
definiiely comribute to better solder eon-
nections. All soldering should be done
with a high-quality rosin-core solder and a
pencil-type iron. The newer type metal-

S
51
POWER

FIG. 3—THE PARTS-PLACEMENT diagram for the PC board shown In Fig. 2 Is shown hers. Note that
even If you are using perforated consiruction board and peint-to-peint wiring it Is recommended that
you follaw the layoul shawn.

T17VAC

clad tips are highly recommended.

Use special care 10 properly install po-
larized componenis such as diodes. tran-
sistors. 1C's. and electrolylic capacitors,
because those are very unforgiving when
put in backwards. If you follow the parts-
placcment layout shown in Fig. 3 you
should have no problems.

Alihough IC sockets are not required.
their use is reccommended. If nothing else,
it will make servicing and troubleshoot-
ing the instrument easier later on.

Note several things in regard to mount-
ing the three-terminal voltage regulators.
The 12-volt regulator. ICL1. is mounted
with a %2 X [¥-inch brass boli and a ¥4-
inch hex nut. with the excess bolt length
exiending upward. The bolt provides a
small but adequate heat sink for the volt-
age regulator. The 5-volt regulator. [C12.
mounts in a vertical position and it. too,
has a brass bolt mounted to it for heat-
sinking purposes. The excess bolt length
should cxtend toward the rear of the PC
board. Be sure to install the regulator with
its bare-metal side facing the panel-
mounted potentiometers (see Fig. 4).

The three pancl-mounied potentiome-
ters connect to the PC board by means of
short wires that hold their solder lugs
about %% to % inch above the surface of the
PC board. That is done to allow the poten-
liomeiers some flexibility, so that when
they are finally tightened against the front
panel they will align properly without
breaking. It would be best to attach those
wires first to the solder lugs and then
solder them to the board. Make sure that
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each wire passes through the lug hole with
the wire being wrapped several times
around the lug and soldered. Bc sure that
when finally soldering the wires tothe PC
board 1hat you not only make allowance
for the required clearance. but that you
keep that clearance uniform for all three
potentionicters so as to have them reason-
ably in line horizontally.”

I & similar manner. the four-digh dis-
play is supported mechanically by its
twelve signal wires, The attaching of the
wires is best done by soldering a two- to
three-inch length of bare No. 22 solid
wire 1o cach of the twelve appropriate
conneciors on the display board. Note that
there are 16 total connectors on the dis-
play. but 1hat four of them are not used. As
an aid to geiting the wires soldered to the
proper points. lape or clamp the display to
your work table with the viewing surface
facing downward and the solder con-
nectors Closest to you. The conneclor on
the left front comer can be considered as
connector 16 and the once on the right as
connector 1.

Solder wires then to the following con-
nectors: 16, 15. 14, 13,12, 11, 10. 8, 7, 4,
3. and 1. Be very gentle in soldering and
handling the display because the foils are
very thin and breakable. When all the
wires have been atlached. bend them
downward (toward you) with the right-
angle bends made ciose ta the conneciors.
The display with its attached wires can
now be installed on the PC board. Insert
the display wires into the appropriate PC-
board holes and be sure to hold the display
level with its horizontal center line about
an inch above the PC-board surface before
soldering thc signal wires into place.
After seldering. cut off any excess wire.

When choosing your cabinet be sure
that it is large enough to accommedate the
board and the off-board components com-
fortably. Also. using a vented cabinct is a
good idea.

Al some point, you will need todrill the
various holes and a rectangular opening in
the cabinet for the potentiometers, display
bezel. PC-board mounting bolts. trans-
former. etc. Plan ahead and carefully
measure everything so that it will all fit
well. Although mosl cabinets have a thin
coat of paint when purchased, the drilling
process usually puts some nicks and
scraiches in it. Most find that re-painting
at beast the froms panel and then applying
press-on lettering gives the instrument 2
professional appearance.

The PC board is supported about 1%
inches above the bottom of the cabinet
with four %2 X 1}2-inch bolts. Each bolt
has three %52 X ¥-inch hex nuts attached:
one holds the bolt to the cabinet and the
other two sandwich the PC board at the
proper height,

When all the PC-board components
have been soldered in place. it's a good
wlea to thoroughly check the parts place-
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£16G. —THE COMPLETED BOARD is shown here mounted inside the case. Note the orieniation of IC12.

ment. and the solder connections to be
sure all is correct. When that has been
done. it's time to fire up™ the device to
test and calibrate it. Although that ean be
Jone with the PC board and iransformer
mounted in the cabinet, it is usually best
to at leastdo the initial testing and ¢alibra-
tion with the “‘¢lecironics’”™ out on the
bench.

Testing and calibration

All vou will need in the way of calibra-
1idn equipment is an oscilloseope to
check the squarewave and sinewave oul-
puts. The frequency-limit adjustments, of
course, can be made using the built-in
frequency counter,

Before applying power, set all the trim-
mer and front-panel polentiometers to
their approximate mechanical midrange,
Connect the oscilloscope to the sinewave
ourput and apply power. The oscilloscope
should display a sinewave. although it
may be distorted. and the frequency coun-
ter should display the frequency of the
waveform. Confirm that the frequency
changes as the COARSE FREQUENCY and
FINE FREQUENCY controls are rolated. Set
the frequency at approximately | kHz and
adjust the DISTORTION trimmer potenti-
ometer (R46) for a sincwave that looks
normal on the oscilloscope. I you're a
purist you'll need a distortion meter or
spectrum analyzer for that adjustment.
bul for most of us. the eyeball method
works well emough. Next. ¢heck the
squarcwave using the oscilloscope. It
shouid lock the way the name implies and
have 2 peak-t0-peak value of around five
volis.

The next step is to adjust the L.E LIMIT

and H.£. tixuT potemiomelers, Rotate the
COARSE FREQUENCY und FINE FREQUENCY
controls to their lowest-frequency posi-
tions (fully counter-clock wise) and adjust
the L.F. LxuT potentiometer (R45) for a
frequency of 10 Hz. Then, rotate the
COARSE FREQUENCY control to its highest-
frequency position (fuily elockwise) and
adjust the H.E uniir potentiometer for a
frequency of 50 kiz. Check the AINE FRE-
QUENCY control by rotating it to its ex-
tremes while observing the frequency
chunge. 1t should have a total range of
around 500-700 Hz, regardless of where
the COARSE FREQUENCY control is set.
That completes the testing and calibration
procedure.

If you experience some problems. here
are some Iroubleshooting hints that may
be helpful:

As experience has shown. most prob-
lems in home-built instruments are
caused by poor solderconnections. solder
bridges between two adjacent foils. or
components installed backwards. It
would be wise then to first check for those
troublemakers.

If you still can’t track down the prob-
lem. the use of a multimeter is required.
With it. check the three major DT power-
supply points at various points on the PC
board with respect to the ground foil. The
output side of the 12-wolt regulator (IC11)
should of coursc measure +12 volts + .5
volt. and the output of the 5-volt regulator
{1C12}) should of course measurc §
volis = .25 volis. The negative voltage bus
(the negative side of Cil) should neasure
around — 17volts.

[t should be noted that the voltage reg-
ulaors normally operate quite hot to the
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PARTS LIST

All reskstors Y4 watl, 5% unless other-
wise specified

R1, R3, R17, R31, R37-R43—100 ohms

R2. RS9, R18, R20, R24-R28—10,000
ohms

R4, R15—1 megohm

RS, R7—2700 ohms

R&, R13—4.7 megohms

R8&, R21—33.000 ohms

R10—8200 chms

R11, R12—330 chms

R14—1200 ohms

R16—470.000 ochms

R19—560 ohms

R22. R23. R30, R32—100.000 ohms

R29—470 ohms

R33-R36—820 ohms

R44-R46—10,000 ohms, timmer poten-
hometer. upnght mount, thumbwhael

R47—10,000 ghms, potenfiometer, panel
mount, audik taper

R48, R48—10.000 chms. potentiometer,
panel mount, linear taper

R50—2200 ohms

Capacitors

C1-—.01 wF, 100 volts, mylar or polyester

C2. C4. C9—10 pF, 25 volts, elactrolytic

C3. C8—.1 pF, 50 volts, ceramic disc

C5. C6—220 pF, 50 volts. ceramic disc

C7—.01 xF. 50 volis, ceramic disc

C10, C11—1000 uF, 25 volts. elecirolytic

Semiconduclors

1C1—LM307 op-amp

iC2—XR2206 function genarator (Exar)

IC3—LF351 op-amp

IC4. 1C5, 1CB—4518 dual decade counter

IC6—4013 D thp-flop

IC7—7492 divide-by-six counter

1C9—74C926 4-dign counterdriver

IC10—4584 hex Schmitt trigger

IC11-—7812 voltage regulator

IC12—7805 voltage requialor

DSP1—NSB-5881 4-diga LED display

HM—MPF-102 FBT

Q2-09—2N3504 NPHN or equivalent

D1, D2—1N4002

P3-D5—1N914

T1—117-vo't pnmary, 12- or 12.6-voit sec-
ondary, 5101 amp

S1—SPST, mimature toggle.

J1-J3—pinding posts

Misceilaneous: PC board, cabinet, dis-
piay bazel with red hiler, knobs, line
cord, ¥ nuts and bolts, aic

1An atched and deilied prinled-circuil

board is available from: E?VSI, PO Box

72100, Roselle, IL 60172 for $21.00

{check or money order) postpaid.

Shipping by UPS or best way 3-5 days

after receipt of arder.

touch and the same holds true for the main
four-digit counter IC. So. if the woltages
are normat. don’t let that be a source of
concem.

If a problem exists in the frequency-
counter section, some key points to check
would be the 60-Hz, 10-Hz. and t-Hz
poinls on the tine-base sysiem and also
the squarewave signal that constitutes the
frequency to be counted. Thal latter point
can be found at the input of the main four
digit counter 1C9. at pin 12. R-E
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Telephone Add-On
NO MORE
WRONG

Receive only the calls you
want to receive with this
inexpensive and easy-to-
build telephone accessory.

GARY McCLELLAN

IT'S 30 CLOCK IN THE MORNING AND YOU
are jarred out of a sound sleep by the
teiephone ringing. You get up to answer
it, but by the time you pick up the phone
the caller has hung up. Nawrally, you
can’t go back to sleep and so you start the
day in a bad mood.

Or perhaps you are enjoying a nice din-
ner with friends. The phone rings and you
answer it. A salesperson who ean't pro-
nounce your name wants to sell you alu-
minum siding for your new house,

Do those annoying little scenarios
sound familiar? All of us at one time or
another have received unwanted rele-
phone calls, ofien at inconvenient times.
But there is an ¢lectronic solution to that
problem and once you build it you won't
have to tolcrate unwanted calls.

The project we'll be describing has a
variety of special fearures, First, it works
with either pushbution or rotary-dial-type
phones. Installation is easy, too—it sim»
ply plugs into an AC outletand a modular
phone jack. All phones connected to that
line are protected from unwanted calls.
And finally, the project operates unat-
iended. The only controls are the POWER
and RESET switches. The POWER switch is
included for those times when you want to
receive all calls. The rRESET switch is in-

NUM

cluded to silence an internal ringer, which
wolld otherwise sound for 10 seconds.

The project is easy to build and inex.
pensive, too, The parts cost about $60,
although carcful shopping can reduce that
figure greatly. The construction is sim-
plified in that all parts are contained on
two small PC boards. A third PC board
serves as a front panel, providing a profes-
sional appearance for the project. In all,
12 IC’s are used, plus a small handful of
discrete parts.

Aligning the project is simple, and re-
quires just three easy-to-make adjust-
ments. The only thing you need to make
those adjustments is a friend with a push-
button phone. A frequency counter would
also be useful, but is not necessary.

And finally. a few words about the
FCC. Special attention was paid to Part 15
requirements during the design of the
project. Optoisolators wer¢ used (o pre.
venl noise or interference from being cou-
pied to the phone line, and the use analog
circuitry minimizes the chances of inter
ference being generated. In the places
where digital cireuitry is used, 1he max-
imum frequency is limited to under 1500
Hz. All that helps assure the user of inter
ference-free operation.

One last point. Due to the fact that the
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preject must be connected directly to the
phone line, we recommend that con-
struction should be undertaken only by
experienced individuals. [n other words.
do not make this your first construction
project. Also. do not niake parts substitu-
tions unless you are certain of what you
are doing.

Theory of operation

Basically, the circuit works on the prin-
cipal that if the phone doesn’t ring you
don’t answer it. lm other words, when an
undesirable caller dials your number, the
phone doesn™t ring. But if a friend, rela-
tive, or someone else who you'don't mind
hearing from calls. the device sounds a
beeping tone, ®lling you to answer the
phone.

So how does the circuit know the dif-
ference beétween friend or other? It is
really quite sitnple. As soon as a tele-
phone connection is made, the circuit
captures the line preventing your phone
from ringing. It then waits 10 seconds for
the party at the other end to dial {or press}
an extra “‘code” number. If the device
receives the code number it beeps for 10
seconds alerting you (o pick up your
phone. Otherwise. if no code number, or
if the wrong code number is received, the
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device discnnnects the phone line. termi-
nating the call. If vou give the code num-
ber oniy to those who vou want to be able
10 reach you at any time. then they will be
the only one’s you will hear from when
the device is active.

Figure | shows a block diagram of the
project. Note that two PC boards are used
in the device: a main board and a decoder
board. We wi!l discuss both boards bnefly
and then go into detail on the main board.
The decoder board will be discassed in
the next part of this article,

The main board is the werkhorse of 1he
project. It contains the circuitry that de-
tects the ring signal and listens to the line.
Pius. there is the beeper circuitry. power-
on-reset circuitry, and a power supply.

In operation. the ringing signal is de-
tected by 1Cl. The output from the op-
toisolator drives a ring-detector circuit,
IC2. When three things happen, the ring
detecior produces an output. First. the
ring-signal amplitude must exceed 0.5
volt. Second. the ring frequency must be
within 15 and 50 Hz. And third. the signal
must tast for at least 0.5 second. The pur-
pose of those conditions is to prevent the
project from being falsely triggered by
telephone line checking equipment, line
noise. or outgoing calls being made. If

G. 2—SC

BTIC DIAGRAM of the main board. The use of optolsoiators prevent any chance of

1C2 RING 1C3
DETECT

ONE-SHOT

TONME DET.

1

[C3-b

| ONESHOT

._—!

164
RESET

FIG. I—BLDCK DIAGRAM of the project. Mote That Lhe circultry I contained on two boards. The main

COMPARATOR

bosrd is the topic of this article; (he decoder board will be discussad In full In the next Installment.

those conditions aren’t met, the ring de-
tector IC resets itself and no output is
generated,

The ring detector’s output triggers a 10-
second one-shot, [C3-a. That device
closes relay RY | for 10 seconds. When the

(=™
250 i3 0h.1hg

noise os interference being coupled to the phens fine.
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relay closes, eptoisolator IC5 is con-
nected across the phone line. That com-
pletes a DC path. which in effect
“answers the phone.™ The output from
1C5 contains any audio or dial pulse infor-
mation and is sent to the decoder board.

®

m’



www.americanradiohistory.com

Afier 1C3-a times out, the refay opens and
the project is ready for another caller.

[f the decoder board detects a valid
code. one-shot 1C3-b is triggered. That
simply enables a 2-Hz oscillator, [C4-a
and 1C4-b, which causes a piezoelectric
beeper. PBI, to scund. The result is a
steady beeping tone that lasts for 10 sec-
onds.

The remainder of the circuitry consists
of a power-on reset circuit and a power
supply. The purpose of the power-on reset
circuit is 1o reset both onesshots {(IC3-a
and 1C3-b). Otherwise. upon power-on.
the project would answer the phone and
beep for 10 seconds. Schmitt trigger
IC4-¢ handles that function. A pushbut-
ton RESET swilch. §l, is included to si-
lence the beeper if it 1s stll sounding
when you pick up the phone. The power
supply provides 10 volts from 1C6 for all
circuitry. A 5-volt output (IC7} is also
provided exclusively for the tone decoders
on the decoder board. Both of those IC’s
are standard three-terminal voltage reg-
ulators.

The decoder board simply detects the
incoming code signal. Two decoder cir
cuits are used to detect the tones from
pushbutton phones or dial pulses from
rolary dial phones. A one-second delay
circuit is connected to the decoder outputs
10 prevent speech or people playing with
the phone from false triggering the proj-
ect.

Let’s turn next to Figure 2. the schema-
tic diagram. for 8 more derailed discus-
sion of the main board circuitry.

The incoming phone line is AC coupled
o optoisolator 1C1. As a result. ICI is
triggered only on the high-voltage ringing
pulses. which are typically 90 volts AC at
20 Hz. The cuiput from ICl is attenuated.
filtered by C4. and drives 1C2. the ring-
detector circuit.

The ring detector replaces a handful of
ICs and contains three basic sections.
The first section is a slgnal processor that
amplifies and shapes the incoming sig-
nals. Also provided is a Schmit trigger
circuit that prevents dial-phone contact
bounce from false triggering the circuit.
Resistors R4 and R6 set the input hys-
teresis to 0.45 wvolt. The second section
determines the period of the incoming
signals and detects signals in the 15- to 50-
Hz range. Resistors R8 and R9 center the
frequency range. And finally. the third
section is a one-second timer. Capaciter
Cé6 and RS set the time period. The output
of the ring detector is at pin 3 and it is fed
to one-shot 1C3-a.

One-shot 1C3-a determines how long a
caller has to dial in the code number.
Capacitor C7 and resistor R10 set the time
period. With the values shown. that time
interval wlll be 10-seconds. The output
from 1C3-a drives transistor Q1. which
controls relay RY1

When RY | cioses. it connects a bridge

rectifier made up of D3-D6 across the
phone line. That circuiiry completes a DC
path that “answers the phone.™ Resistors
R1? and R18 reduce the line currem to
values acceptable 1o optoisclator 1C5.
Thus. that circuitry draws 20 mA from the
line, simulating a phone that has been
answered.

Optoisolator ICS has been designed by
Motorola especially for this type of ap-
plication and it contains a built-in ampli-
fier. The output from 1CS5 is AC coupled to
SOI. which is the interconnection to the
decoder board.

Moving on. the beeper is activated by a
positive-going pulse from pin 5 of PL1.
That pulse triggers another 10-second
one-shot, 1C3-b. Capacitor C10 and resis-
tor R L5 set the one-shot's time period. The
output from IC3-b conirolsa 2-Hz oscilla-
tor. [C4-b. The output from IC4-bis inver-
ted by iC4-a and drives transistor Q2.
That transistor simply switches powerto a
piczoelectric buzzer. PB1. Potentiometer
R12 serves as a volume control.

The power-on reset circuitry consists of
IC4.¢c. When the power is turned on. ca-
pacitor C12 charges through resistor R19.
That action resets the one-shots. After
about a second. CI2 is charged and reset
is removed. Note that a reset may be man-
ually performed u$ing switch Sl1. Diode
D? is inciuded to prevent CI2 from dis-
charging through the IC when the power
is removed. Also note that a reset is sup-
plied to SO1. However. with the decoder

board used in this project that reset signal
is unused.

The remaining circuitry on the main
board is the power supply. AC voltage
from a plug-in transformer passes through
a fuse. Fl, and is rectified by D8-DII.
The DC output from that circuit is filtered
by C15 and regulated by two three-termi-
nal regulators. 1C6 and ICT. The 10-volt
output of 1Cé powers all analog and digi-
1al circuitry except for the one decoders:
the 5-volt output of IC? takes care of
them.

That completes our discussion of the
theory. Now, let’s move on and assemble
the main board.

Assembly

The first step is. of course, 10 obtain the
parts: here are a few sugpestions regard-
ing that. The parts used are common and
may be obtained from many of the adver
tisers in this magazine. Regarding the ca-
pacitors—we specify both the value and
the type of each unit. One problem area
might be the tantalum types. If desired.
low leakage clectrolytics may be sub-
stituted 10 save money. However. do npt
use standard electrolytics—the high leak-
age and wide capacitance tolerance of
those will cause problems.

About the fuse clips for Fl: Industry
standard PC type fuse clips are specified.
Most larger electronic stores carry them
or substitutes. If you can’t get them, sim-
ply use a pigtail fuse for FI.

4-1/8 INCHES ‘;{

[“
FIG. 3—PRINTED-CIRCUIT BOARDS should be used tor this project. The foll pattern for the main PC-

board g shown here hll aize.
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PARTS LIST—MAIN BOARD

Al resisiors Yeewatt. 5% unless other-
wise noted

R1, R3—1000 ohms

R2, R7, R11, A13—10,000 ohms

R4—4700 ohms

R5—270,000 chms

.R6. R16—100,000 ohms

A8—33,000 ohms

A9—22,000 ohms

R10, A14, B15. R19—10 megohms

R12—10,000 chms, potentiometer, linear
taper, PC-board mouni (Radio Shack
271-218)

R17—330 ohms

R18—470 ohms

R20—2200 ohms

Capacilors

C1-0.22 uF, 250 voits. metal film

c2. C13, C14—0.01 pF, 50 volts, ceramic
disc

C3—47 pF, 16 voits. radial leads, elec-

trotytic

C4, C8, C7. C10—1 uF, 16 volits, radral
keads, tantalum

C5, C8, C11, C12—0.1 uF, 50 volis, poly-
ester

C8, C16. C17—0.1 uF. 16 voiis, ceramic
disc

C15—470 uF, 25 voits, radial leads, elec-
trolytic

Semiconductors

IC1—TIL-119 oploisoiator {Texas Insiru-
ments)

IC2—M290 ring-deteclor subsysiem
{Mendakota—see below)

IC3—CD4538 CMOS one-shot {(RCA)

IC4—CD3093BE CMOS Schmiit trigger
NAND gales

IC5—MOC-5010 oploisotator {Motorola)

C6. ICT—78LOSACP S-volt. [00-mA reg-
ulator (Motorola)

1. Q2—2N2222 NPN transistor

D1-06. D8-D11—1N4002 drodes

D7—1N4148 diode

F1—0.25 amp, IAG fuse

PL1—6 pin male PC-header {GC Elec-
tronics 41-046 or simiar)

RY1—OPDT relay, 12-voit OC coil (Radio
Shack 273-213 or equivalent)

PBr—Piezoelactric buzzer {Radio Shack
273060 o¢ squivalent)

S1—SPST momentary pushbutton switch
{Radic Shack 275618 or equivalent)

Miscellanecus: PC board, solder, wire.

2 PC-mount fuse ¢llps {Littletuse

122087), IC sockels, ete.

The foliowing I8 available from Men-

dakota Produets, Lid,, PO Box 20HC,

1920 W. Commonwealth Ave., Fuller-

ton, CA 92633: A set of three PC hoards

and the M290 ring delector IC {order

part No. NWR). The cost Is $26.00

postpald in the U.S. and Canade. The

M290 Is avaliable lor $12, Celifornia

residents please add 6% sales taX. Sor-

ry, no C.0.D's or credit-card orders.

About the header. PLE: Many better
stocked electronics stores sell GC Elec-
tronics products, so try your local stores,
Otherwise contact GC Electronics {400
South Wyman St., Rockford, IL 61101)
directly for your local dealer. If all else
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TELEPHONE

INE P8I

éo
]
—3
=
|
I8
|
o

= R'”—' .....318--6

165

=C114

fails. any minjature 6-pin connector may
be substituted.

Aboul the 1C’s: Note that the M290
ring-detector circult is custom made for
this project and is available only from the
supplier given in the Parts List. The other
IC’s are standard types. and are available
from many sources. Note thal while we
used 78LOS A voltage regulators, standard
T8LOS units may be used without prob-
lem. We used the 78LOSA’s simply be-
cause they were available

And finally, you must make or buy the
circuit boards. Due 1o the high gain of
some parts in this project, plus the pos-
sibility of noise problems, PC-board con-
struction is a must. That way you don’t
have to worry about ground loops and
wiring erors.

The foil patiern for the main board is
shownin Fig. 3. The parts placement dia-
gram for that board is shown in Fig. 4.
Begin assembly by installing the IC sock-
ets and PL1. Be sure to position them with
the pin | notch as shown before soldering.
Install a 14-pin socket at 1C2, a 16-pin

WwWww americanradiohistorv comm
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Fi8, 4—PARTS-PLACEMENT DIAGRAM for The main board. Note that two Insulated jumpers are
installed on tha toil side of ihe board.

socket at IC3, and another 14-pin socket
at IC4. Next, install the header at PLI.
Note that it is insialled so that the plastic
1ab is adjacent 1o resistor R16.

Install the fuse clips and fuse nexi.
Place a fuse clip into the hoples at F1. Push
down firmly and solder. Likewise, install
the other fuse ¢lip in the same way, Snap a
0.25 amp, 3AG fuse in place when the
clips are cool. Then install IC1 and 1C5.
Note that sockets are not used on the op-
toisolators. Instatl a TIL-119 at ICI, posi-
tioning it as shown, Likewise, install a
MOC-5010 at IC5. positioning it as
shown.

Alfter that, install relay RY 1. Note that
the relay can be inserted into the board
only one way, Install the relay and push
against the board firmly and then solder.

We ‘re almost done with the main board
now, but unfortunately, we’ve run out of
room for this month. When we continue
this article, the first thing we’l) attend to is
finishing up that main board. Then we’ll
turn our attention to the smaller decoder
board. R.E
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DIGITAL PANEL METERS

How To Use

DM =3100Li3

This month we look at how digital panel-meters can be used to measure temperature and

frequency.

RAY MARSTON

P t 2 IN LAST MONTH'S AR-
a r ticle we explained the
basic characieristics and use of 3%-digit
LCD digimal pancl meter modules, with
particular emphasis on the Datel-Intersil
(11 Cabot Boulevard, Mansfield MA
02048) DM-3100UI, We showed how
these units can be used 10 measure volt-
age, current, and résistance. In this
month’s conclusion we'll see how those
units can be used to measure other param-
elers such as emperature and frequency.
Let’s stan off by looking at lemperature-
measuring techniques.

Digital thermometers

A digital pancl-meter module can be
made o act as a wide-range (—50°C 10
+ 150°C) digital thermometer by feeding
the output of a linear-voliage-gencrating
temperature sensor W its inputs. One suit-
able type of sensor is 1he ordinary bipolar
silicon transistor; dedicated temperature
sensor [C's are also available. In €ither
case. the resulting digital thermometer is
semsitive 1o changes of as little as 0.1°C.
Its hinear accuracy varies from 0.5°C to
[.5°C, depending on the sensor and cir
cuitry used.

Because of the low mass of a transistor
sensor. the device has a thermal response
time some 10 1o 100 times faster than that

1=10 T0 100uA

o
STy
l
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|
|
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FiGi. 12—WHEN AN ORDINARY TRANSISTOR Is
connected as shown and driven from a constam
current source, the value of Vo will vary In
direct proportlon with the temperaiure.

of a normal mercury thermometer, When
used to measure a sharp change in the
ternperature of free air, « transistor-sensor
circuit typically settles to within 0.1°C of
the new temperature within one minute; a
mercury thermonicter takes some 20 min-
utes to attain the same accuracy.

When an ondinary NPN sificon transis
tor is connected as shown in Fig. 12 and is
driven from a constant-current source, i
generales an outlput voltage that varies in
direet proportion 1o the temperature of the
transistor. That voltage has a negative
temperature coefficient of about — 2-mV-

WwWww americanradiohistorv comm

per-°C. and typically varies from about
600 mV at 0°C 1o 400 mV a1t 100°C, as
shown in the idealized graph of Fig. 13-a.

In practice, the “straight line™ graph
shown in Fig. 13-ais linear within | mV or
so over the 0°C-to-100°C range, but the
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FIG. 13—HOW VOLTAGE VARIES with tempers-
{ure I$ shown In 8. The relationship between the
ocutpul voltage and the drive current gt 25 C (s
shown in b.

VOLTAGE-mY

FEEL HOHYW

=]
md


www.americanradiohistory.com

AADIO-ELECTRONICS

=]
=

preeise voltage generated at any given
temperature Jepends on the individual
transistor and its operating current. If op-
erating currents are kept below 100 pA,
errors due to self-heating are negligible.
Figure [3-b shows how ouiput voitage var-
ies with drive current at 25°C. That graph
was obtained by measuring that relation-
ship in a small sample of transistors.

Figure 14 shows how to connecct the
sensor circuit of Fig. 12 10 a digital panel-
meter so that the meter gives a direct read-
out of temperature in °C. The output of the
sensor is fed directly to the units ANALOG
LOow input. pin A2. and 8 600-mV offset
vollage (equal 1o the sensor voltage at
0°C} s fed o the ANALOG HIGH iDpul. pin
B5. ‘The module aciwally responds to the
differential valuc of 1he inputs (1hat is. the
voltage at pin B5 minus the voliage at pin
A2). so that it sees an input of 600 mV —
600 mY = 0 mV. and gives a reading of
00.0. At 100°C 1he module secs an input
of 600 mV — 400 m¥Y = 200 mV. and
since a reference voltage of 200 mV
(equal to the difference voltage between
0°C and 100°C) is fed to the REFERENCE
input. pin B1, the mescr gives 8 reading of
100.0.

Figures 15 and 16 show two practical
digital thermometers. The eircuit shown
in Fig. 15 is virtually the “standard™ one
found in many magazine articles and ap-
plication Sheets. and has a typical linear
accuracy of 1.5°C over the 0°C 10 100°C
temperature range.

The circuit as shown requires a stable

supply of approximately 2.8 volts to oper-
ate pruperly. A regulated 6.9 volts is avail-
able from the panel meter’s internal
1.M329 via pin B2. That vollage can be
divided by nesistors R6 and R7 to provide
an appropriate supply. When that is done,
Rl drives the sensor with a cument of FIG. 15—A PRACTICAL thermomeler circull. The linear accuracy ot this d88ign is about 1.5 C.
about 22 p A at*C. rising to about 24 pA
at 100°C. That current variation. com-
bined with the basic linear error of the
transistor, causes the 1,5°C linear error of
the circuit. The caL-0° voltage feeding
A2 can be varicd from zero 10 §75 mV
using R4, and the caL-100°C voltage
feeding Bl can be varied from zero to 255
mY via RS. Those two conirols are used
te calibrate the meter: we will describe
how shortly.

Figure |6 shows a precision version of
the digital thermometer: it has a linear
accuracy of about 0.5°C. In that circuit
the transisior sensor is energized a1 about
20 LA via constant-custent generator QL.
which is emperatureé compensated by
Q2. That section of the circuit works as
follows.

Voltage divider R3-R4 generates a volt-
age V. (about 1 wolt) across R3. That
voltage is “followed™ by NPN transistor
Q2. causing Vy + Vggq(the base-cmiticr
voltage of Q2) to appearon the base of Q1.

let’s ca_]l that \'Oltagq v“' The mhag‘? VE FIG. 16—A PRECISION dital thermometer using & tranaistor sensor. The linear accuracy of this
appearing on the emiuter of PNP transistor cireult Is 0.8°C.

FiG. 14—a BASIC DIGITAL RMOMETER circuit uaing the idealized sensor ahown In Fig. 12.

WwWww americanradiohistorv comm
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QI is cqual to Vi — Vg, (the base-
emitter voltage of Q1). and 1t is that volt-
age and the value of R that determine the
magnitude of the constant-current output
of Ql. Note. however. thal V; is in fact
eqial 10 Vo + Vgps — Vi, and that,
sinee Q1 and Q2 operate at virtually iden-
tical temperatures and 2t similar current
levels. the Vi, and V. values cancel
out at all emperatures and Vg thus equals
Vi Thus. the output current of QI is
independent &f the ambient temperature.
Another point to note about the preci-
sion circuit shown in Fig. 16 is that the
output of the CaL-0°C control. RIO. is
adjustable over the range of 460 to 710
mV. and that the cAL-100°C control. R11.
is adjustable over the range of 140 1o 260
mV. Those controls allow very precise
adjustment of cach calibration paint.

Calibration procedure

The procedure for calibrating the cir
euits shown in Figs. 15 and 16 is as fol-
lows. Frst. solder the base and collector
leads of the sensor ransistor together, sol-
der the sensor Lo a pair of flexible leads.
and connecl the lcads to the meter circuit.
Coat all visible transistor leads and solder
joints with insulating vamish: GC Elec-
tronics’ (200 Wyman St., Rockford, IL
61101} Red GLPT is excellent for that.
Next. set R10 and R11 at mid value, mix a
quantity of crushed ice and cold water in a
tumbler (1o act as a ““0°C™ standard). and
immerse the sensor in the wmbler. Now
adjust RI0 to give a reading of 00.0 on the
meter. Next. remove the sensor from the
wmbler and immerse it in gently boiling
water (to act as a ' 100°C"™" standard) and
adjust RIl 1©0 give a meter reading of
100.0. When that's done the basic calibra-
tion is complete.

Frequency Measurement

A digital pancl-meter module can be
made to read frequency by conneciing the
unknown frequency to the module’s input
via a frequency-to-voltage converter. A
suitable converter can casily be made by
using a 7555 monostable multivibrator:
Fig. 17 shows the principles behind sucha
converter. The input signal is first fed 1o an
input conditioner and trigger-pulse gener-
ator. which triggers a fixed-period 7555
monaostable multivibrator on the ammival of
each new input cycle. The output pulscs
of the 7555 are convented 1o mean DC
values by integrator R2-C2. scaled by R3-
R4. and then fed 1o the input of the digital
panel-nieter.

The mean DC value of the 7555 ourput
pulses cquals Vl, (the peak amplitude of
the pulses) multiplied by W/P. where W
and P are the widths and periods of the
pulses respectivety. The values of Vg and
W are. however, fixed. Only the pulse
period is variable. and that period is inver-
sely proportional 1o the input frequency. f.
s0 the mean output voltage is equal 1o Vp

INPUT
CONDITIONER

INPUT
CONDITIONER
§ AND SCHMITT
| TRIGGER

X W x fand is thus directly proportional
te f. Therefore. when a digital panel-
micter module is suitably scaled via resis-
tors R3-R4 it gives a direct reading of the
input frequency.

“In practice. the lowest convenient full-
scale frequency range of a digital-panel-
meter-based 3'a-digit frequency meier is
1.999 kHz. The 7555 pulse has a period of
500 ps at full scale. For maximum ac-
curacy. the pulse width must be as large as
possible but must not be greater than % P,
A pulse width value of about 300 ps is
thus called for. and that can be obtained
Irom the 7555 by making R1 equal 1o 27
kilchms and Cl equal 10 .01 pF

Figure 18 shows how the basic circuit
shown in Fig. 17 ¢an be modified to act as
a multi-range frequency meter. In that
case the input signal is fed (o an input
conditioner and Schmitt trigger. and the
Schmitt output is used to ripple-clock four
decade dividers. The 7555 300- s mono-
stable multivibrator 15 provided with a
wrigger generator that can be fed from the
output of the Schmiit or from any of the
dividers. Thus. when the 7555 is trig-
gered directly from the Schimitt. the meter
reads 1.999 kHz full scale. and when fed
from the output of the last divider stage.
the meter reads 19.99 MHz full scale.

Practical frequency meters

Figure 19 shows a practieal digial-pan-
el-meter-based digital frequency meter
circyit thay reads up to 19.99 MHz full-

WwWww americanradiohistorv comm

FI1G. 17—THE BASIC METHOD of using a digital panel meter to messure frequency Is shown here

Fi6i. 18—-EXPANDING THE basic frequency meter shown In

g. 17 into 8 multirange eircuil.

scale in five decade ranges. When cali-
brated. the meter has a reading accuracy
of *1digit. The circuit accepts input sig-
nals in the range 200 mV 10 5-volts RMS,
and operatcs as follows.

Input signals are fed. via CI-R1. di-
recily 1o the input of 1C1-a. ¥ of a very fast
74HC132 CMOS Schmitt trigger. which
is biased at half the 4.5-volt supply via
R2-R3. The Schmitt output is used 10 rip-
ple-clock four decade-divider stages.
Ordinary CMOS dividers typically oper-
ate al maximum speeds of only 800 kHz
or s0 when powered from 4.5-volt sup-
plies. so, to give the required fast operat-
ing speeds. the very lalest "HC™ types of
silicon-gaie CMOS counters arc used for
the first two counters (IC2 and 1C3).

The output of ICl-a and he fourdivider
stages are fed to range-sclector switch,
SI-a. and from thers 10 a 4-ps tripger-
pulse generator. made up of C4. R4. ICI-
b. and ICl-c. which triggers the 7555
monostable multivibrator Via QI. The
output of the 7555 is fed 1 the ANALOG
HIGH input of the unit. pin BS. via R§-R9.
and a calibration “reference” voltage is
fed 10 REFERENCE HIGH inpul. pin Bl . via
RI2, The circuit is calibrated by feeding
in a signal of known frequency. switching
to the appropriaic range, and trimming
RI2 for the appropriate reading.

Once RI12 has been initially calibrated.
that calibraiion is infiuenced only by vari-
ations in the width of the pulses output by
the 7555. Since such variations cun be

- O L O
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FIG. 19—A PRACTICAL five-range digital Irequency-meter. It can handle Input Irequencies of from 0 to
19.99 MHMI.

caused if 1he values of R7 2nd C5 change
due 0 changes in temperature. care

TABLE 1—SUPPLIERS .5V should be taken so that the units chosen

in acdition to the manulacturer men-

b 2
tioned in the article. digial panel melers are thermally sable.
are available from a wide variety of ALy The circuit shown in Fig. 19 can be
sources. Some of those sources are listed = j; s 1 modified in & variety of ways Lo satisfy
below. £ individual requirements. Figure 20 shows
Ametek T & soorvs |y a |-MHz crystal calibrator designed
2 Station Square oMz around one section of a 4007UB CMOS
m:;’:"ngfgls 7 IC. That circuit ¢an easily be added to the
PO Box 280 = frequency nieter and consumes a merc

FIC. Z0—THIS T-PHz crystal callbrator can be
easily acided to the circult shown In Fig. 17,

300 A when active. Figure 21 shows two
simple pre-amplifiers that can be used to

Norwood, MA 02062
Analogic Corporation

RADIO-ELECTRGNICS
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Audubon Rd. improve the basic sensitivity of the meter.
Wakefield, MA 01880 The circuit shown in Fig 21-a, which uses
AP Instruments e onc section of a 4007UB, has an input
1601 Trapelo Rd. X impedance of about 1 megohm and im-
Waltham, MA 02254 1OMEG |q proves the sensitivity of the frequency
gg'é:;““‘ntab’ - 0 meter by about 20 dB (10 20-mV RMS) at
Boonton, NJ 07005 3—{( - i ;i'"d o f"g“"(;‘cm‘ b‘!;.gs “’.‘r“'l 1o oy
Data Precision Corporation ' i 'zc' ew hundre o U S
Electronics Ave. shown in Fig. 21-b also gives a gain of
Danvers, MA 01923 t 4 about 20 dB at low frequencies, but has a
Fluke Manuiacturing Company = low input impedance (about 2.2 kilohms)
Box C9030 . and is useful to several MHz.

Evereft, WA 98206 We've only touched upon a few possi-
Non-Linear Systems 700 ble applications for a digital panel-meter.
? Stevens Ave. W +4.5V There are. of course. many more as those

lana Baach, CA 92075 2ok _¢—=T010 devices can be used to indi he val

Sigma inslruments 01 apn T PIH 2 - el IR 2 s el
170 Pearl S1. " of any parameter that can be convered
Braintree, MA 02184 : - into a predictable {linear or log) voltage.
Simpson Electric Company 4 23904 current, or resistance. Linear transducers
853 Dundee Ave. AL are available for measuring values of pH,
Elgin, IL 60120 o light intensity, radiation. and many other

Weslon inatruments
614 Fralinghuysen Ave.
Newark, NJ 07114

FIG. 21—TWO SIMPLE PREAMPLIFIERS that
can be used with the digital frequency. metar are
shown here,
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factors. Cyclic parameters such as RPM
and heart rate can be measured by adapt-
ing the frequency-ineter circuit. R-E
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How to Design
Power Supplies

All about unregulated and requlated power
supplies, IC regulators, and overvoitage-

protection circuits.

IN THIS. THE FINAL INSTALL.MENT IN OUR
series. we will tum our attention to power
supplies for analog circuits. All circuits
require some source of power to operate
and the most convenient source of such
power is an AC wall outlet. Unfortunately,
many electronic circuits cannot make use
of AC directly. [nstead. some way to con-
vert the AC to DC is required.

Let’s look once again at the junction
diode. You will recall that in our previous
discussions of 1hat device we saw that it
only conduets when its anode is positive
with respect to its cathode. That property
is important when we are dealing with
AC. If the diode were connected in a se-
ries circuit along with an AC supply and a
load, its presence would mean that curvent
could only flow through the load during
the half of the AC cycle when the anode
was positive with respect to the cathode.
During the other half cycle the diode
would not conduct and no current could
flow.

Such an arrangement is referred to as a
half-wave rectifier because only half the
waveform (i.e. altermate half-cycles) is al-
lowed to pass freely. The other half of the
waveform is cut off,

The presence of those halfcycles of
current causes pulsating DC o be gener-
ated across the load. The amount of volt-
age variation in that pulsating DC can be
reduced by wiring a “filter” capacitor
across the load. The amount of ripple in
the output is then determined by the val-
ues of the capacitor and the load,

Full-wave rectlfiers

When dealing with elecironic circuits
such as amplifiers. the power source
should be as stable {i_e. free of ripple) as
possible, The idea! power source then is a
battery. as all DC voltages that are derived

T .
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FIG. 1—A SIMPLE full.wave rectifier using s cen-
ter-laped Iranstormer.

from an AC supply have some rippie.
Using a battery is not always possible or
practical, but fortunately most circuits
can tolerate the presence of ripple if it is
sufficiently attenutated.

One way 1o minimize ripple is to use a
fuli-wave rectifier. Such a circuit is shown
in Fig. |-a. Note that the ¢ircuit consists of
& cenler 1apped transformer, with the tap
grounded. and two diodes. Let's see how
this circuit works. We'll start by looking
at what happens during the positive half-
¢ycle. During that half-cycle the polarity
of the applied vohiage is such that the
upper terminal of the transformer’s sec-
ondary is positive with respect to the cen-
ter 1ap and the lower terminal. Also.
during that half-cycle the polarity across
D1 is such that the anode of the diode is
positive with respect 1o its cathode and the
device conducts. Thus. current flows from
the upper transformer terminal. through
DI and R, . and back to the center tap
through the ground. Note that the voliage
during this half-cycle varies in phase from
0° to I1B0® and that the curvent varies from
zero. to some peak value, and then back to
zero. Because of that varying curvent. the
voltage developed across R, varies identi-
cally with the input waveform. Finally,
during the positive half-cycle the cathode
of D2 is more positive than its anode. so
the diode does not conduct and no current
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flows through it.

The polarity of the voltage across the
transformer is reversed during the nega-
tive half-eycle. Now. the bottom terminal
of the transformer is positive with respect
to ground and with respect to the 10p ter-
minal. Diode DI ceases to conduct be-
cause its cathode is more positive than its
anode. But as for D2, its anode is now
positive with respect to its cathode and the
device conducts. Thus, current Aows from
the fower terminal of the transformer,
through D2 and R, . and back to ground
and the center tap. and a posiive half-
cycle of voltage is developed across R, .
Note that here. once agan, the voltage
across R varies identically with the input
waveform, but the polarity of the voltage
across the resistor is reversed—it is posi-
live.

That sequence repeats during the suc-
ceeding positive and negative half-cycles.
Note that current always flows through R,
in the same direction so that only a posi-
tive voltage with respect 1o ground is
across the load. That is true regardless of
the instantaneous polarities of the AC
voliage applied to the circuit.

The advantage of the full-wave rectifier
over the half-wave rectifier lies in the fact
that in the half-wave circyit no voltage is
developed across the load during negative
halfcycles. Because of that, the ripple in
the output of the half-wave rectifier is
higher.

For ripple to be minimized in either
type of circult, some type of filtering must
be used. To do so. a large capacilor is
usually placed across Ry . That capacitor
is charged to the peak voltage. Vp, |, dur-
ing the first half-cycle. Between peaks, it
discharges slowly through R, . Butit does
not have cnough time to discharge sub-
stantially before the next halfcycle ap-
pears and recharges it.

Without the capacitor. the ripple volt-
age across R varies from + Vo O volis.
But with the capacitor present, it varies
from +V, to whatever its voltage

861 HOHYIN
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dropped to before the next half-cycle ap-
peared 1o recharge it. From that, you
should be able to see why the ripple is
casier to filter in a full-wave rectifer. The
reason is that the filter capacitor is re-
charged once during each half-cycle in a
full-wave eircuit. while in the half-wave
arrangement it is recharged only once dur-
ing each full cycle. Because of this longer
recharge cycle, the voltage across the ca-
pacitor drops to a lower level. The ripple
voltage. the voltage variation from + Vp
to that discharge voltage level. is therefore
larger for the haif-wave than the full-wave
circuit.

[n both circuits, the amount of ripple at
the output is related to 1he values of the
filter capacitor and the load resistor. Fora
fuil-wave circuit. ripple will be kept with-
in reasonable limits if the product of the
values of the load resistor and the filter
capacitor is about 0.1, To keep the ripple
to the same levels in a half-wave eircuit,
that product must be about 0.15. In other
words. since we must assume the load to
be fixed, the value of the capacitor must
be more than 50% higher than for the full-
wave Circuil.

We wan! to mention one more thing
about ripple before we move on. If the
voltage across the filter capacitor varies
during the cycle, the mean DC voliage
output will be somewhat jess than its pos-
sible maximum. Thus, for maximum DC
output. the npple must be very low.

Full-wave bridge

The circuit shown in Fig. 2 shows an-
other type of full-wave rectifier, the full-
wave bridge. Notice that it does not nor-
mally require the use of transformer, al-
though one can be used if the input
voltage needs to be stepped up or down.

Let’s see how that circuit works. Dur-
ing positive haif-cycles. current flows
through D1. R, and D4. During the
negative half-cycle current flows through
D2. R, and D3. Note that the current
always flows in the same direction regard-
less of the polarity of the input voltage and
that the end of R, marked + is always
positive with respect to the end marked
— . Asbefore, acapacitor is usually wired
across the load resistor to filter out the

ripple.
Voltage doubler
When a transformer is used in a rectifier

TR

FIG. 2—A FULL-WAVE BRIDGE RECTIFIER uses
tour diodes but eliminates the need for & trana-
1ormer.

[1IVAC '

circuit. the output, or DC voltage across
the load. is determined by the peak volt-
age across lhe secondary Of the trans-
former (or across one-half the secondary
of a center-tapped transformer if a full-
wave rectifier is being used). Should one
of the previously described rectifiers be
used without a transformer between it and
the voltage source, the DC voltage at its
output seems (o be limited to the peak
woltage of the AC source. But a voltage-
doubler circuit can be used to increase the
fevel of the rectified DC. Two circuits
involving doublers are shown in Fig. 3.

In the circuit shown in Fig. 3-a, Cl is
charged to the peak level of the supply
voltage through DI during the positive
half-¢ycle. On the negative half-cycle, C2
is charged through D2 to the same peak
level. Sincc the series combination of the
two capacilors s across the load, the volt-
ages across them add: and that sum is
applied to the load. R, .

In the circuit shown in Fig. 3-b, during
positive halfcycles, Cl is charged to the
peak supply voltage through D1. During
negaiive half-cycles D2 conducts, allow-
ing C2 10 be charged o the peak supply
voltage. In addition, the previously
charged C| discharges through D2 10 C2,
The supply voltage and the voltage across
C1 are then summed in C2; and that sum,
which is nearly rwice the supply voltage,
ts applied to the load. R . when the wave-
form goes positive and D2 is once again
cut off.

ot
D1

g1

P
1 38
VAL

02 TC?
Lal
™™
]
T
117 &
A I 3 Tcz E‘E“L
b

FIG. 3—TWO VOLTAGE OOUBLERS. These cir-
cuils are used batween the AC source angd the
rectifier circuit to nearly double the level of the
OC oulput.

Combinations of these circuils can be
used to form wiplers. quadruplers, and so
on. A tripler is shown in Fig. 4-a. In it. the
portion of the circuit involving DI, D2,
Cl. and C2 is identical to the circuit
shown in Fig. 3-b,while the D3-C3 por-
tion behaves just as the D2-C2 circuit of
Fig. 3-a. The sum of the voltages across
C2 and €3 are applied across R .

As for the guadrupler circuit, shown in
Fig. 4-b. two circuits similar to the one
shown in Fig. 3-b, are used. After the two
double voltages are developed across C2
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FIG. 4—TWO OR MORE voltage doublers can be
combinegd to torm vallage Wriplers, auch as the
one shown in &, or & volltage quadrupler, auch as
the one shown in b.

and C4 they are applied across R, .

Specltying the dlode and transformer

When the rectifying diode is not con-
ducting, \wice the peak supply or trans-
former secondary wvoltage may be atross
the device. This is true for all full-wave,
half-wave and, voltage-multiplier circuits
with the exccption of the full-wave
bridge. So when designing a power sup-
ply circuit. be certain that the diodes have
a sufficient voliage rating.

The average current flowing through
the diode is equal to the voltage across the
load resistor divided by its resistance. The
diode once again must be capable of ac-
commodating that amount of current.

Power dissipation capabilities of the di-
ode are limited, Information as to just
what these limits are is supplied by the
manufacturer and can be found on data
sheets. The power the diode must be able
to dissipate is equal to the average current
it passes in the forward direction multi-
plied by | volt. Attimes, it may be neces-
sary to mount the diode on 2 heat sink so
that its operating temperature will not ex-
ceed its specified limit.

When a circuit involving a diode is first
turned on, the filter capacitor being
charged by the DC behaves as a shornt
circuit. Because of that, a large initial
current surges through the diode.. That
surge current is equal to the supply-volt-
age peaks divided by all resistance in the
circuit other than the resistances wired
across the shorting capacitor. If the surge
current is more than the diodes being used
can accommodate. the device will be
damaged. The best way lo avoid damage
is to use diodes that can safely handle that
initial current surge. Alternately, you ¢an
connect a small resistor in series with
each diode to limit current surges 1o safe
levels,

As for the transformer, it, too, can over-
heat if it conducts excessive quantities of
current. To check if a transformer is oper-
ating within reasonable temperature lim-
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us, first measure the cold resistance of one
winding while noting the ambient em-
perature in °C. Refer to that as R, the
cold resistance. Then appiy power to the
transformer while its output is loaded as it
would be normally. Be sure that all en-
vironmental factors (ambient tempera-
ture. etc.) are what they would be under
normal operating conditions and run the
transformer for eight hours. After that
time, remove the power from the circuit.
Immediately after removing the power,
check the hot resistance, R, of the wind-
ing. Be sure that nothing is connected
across this winding. The temperature rise
of the transformer. in °C is:

RH"RC)
C

Add the value you get for AT to Rc. If the
total exceeds 90°C you should start to be
concerned. If it exceeds 105°C, then the

transformer is overheating and a different
transformer should be uscd in the circuit.

AT = 254(

Regulated power supplies

Throughout the discussion. it was as-
sumed thal the line voltage is fixed at 117-
volts AC and that the joad does not change
in resistance but remains aconstamt R, . If
anyone assumes that to be a realistic con-
dition. then he is living in a dream world.
Line voltage fAuctuates from minute to
minute. Over time it can vary = 10% or
more. During periods of extremely heavy
usage, power companies have been
known to greatly reduce voltage levels.

As for the load. it is seldom a fixed
resistor. If the supply is feeding an audio,
RF, or clectronic-switching c¢ircuit, the
load impedance varies, sometimes from
instant-t1g-instant. with the signal or
switch curment fed (o it.

A fixed, stable voltage is frequently
required when powering an electronic ¢ir
cuil. That constant vollage is not presemt
when Lhere are either supply-voltage or
load variations. As we discussed earlier in
this series. a fixed voltage developed
across a Zener diode can be used to stabil-
ize the voltage across a load if the Zener is
placed across that component or circuit.
That is fine where low currents are in-
volved. But when large quantities of cur-
rent must Aow through the load, the Zener
diode can seldom be used economically
as the sole regulating device for the cir
cuit. Series, parallel, and feedback cir-
cuits using Zener diodes along with one
or more lransistors have been developed
as praclical regulators.

Series requiators

[n the series-regulator circuit, DC cur-
rent lows from the unregulated portion of
the DC power supply through a transistor
to the load. If the circuits are like the ones
shown in Fig. 5, the woltage across the
load is regulated. Inboth of those circuits,
current flows through Rl and Zener diode

FIG. 5—SERIES REGULATOR CIRCUITS. The
one In & provides a fixed voliage while the oul-
pul from the one in b can be varled using RZ.

D1 which causes a fixed voltage to be
developed across DI. In Fig. 5-a. curment
flowing through R1 also flows through the
base-emiltter junciion of QL. A fixed volt-
age. about 0.6 or 0.7 volt, is developed
across this junction, wrning on Ql. The
vollage between the emitter of QI and
ground. or across R, is about 0.7 volt
plus the voltage across DI. That fixed
vollage 1s across Ry regardless of supply-
voltage or load variations.

In that clrcuit. little currem flows
through the Zener diode. What does fow
is limited to safe values by RI. The curment
that is supplied to R flows through Q1. If
the required load current is high, QI
should be rated adequately and mounted
on a heat sink. Circuit components must
be chosen so that the transistor is not in
saturation at any lime.

The regulaled output-voltage can be
varied by simply placing a potentiometer
across the Zener diode and connecting its
wiper, rather than the cathode of DI, to
the base of Q1. That is shown in Fig. 5-b.
Now. the voltage across R, is the sum of
the vollages between the wiper of the po-
tentiometer and ground, which is the volt-
age between the base and emiter of the
transistor. Resistor R1 musi be selecied so

FIG. 6—THE BASIC SEF
#nd adding 8 constant-current source.
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ES reguisior circult can be Improved by using 8 Oarlington palr in place of Q1

‘that the proper curent is available at the

base of QI (o0 keep it turned on and out of
saturation al all times.

Several improvements can be made in
the circuit shown in Fig. 5-a. Those are
shown in Fig. 6.

[n order to achieve good regulation. the
Zener diode should see a high impedance.
In Fig. 5-a it sees an impedance equal to
R, muluplied by the beta of Ql. To in-
crease the impedance. a Darlington ¢ir-
cuit can be used rather than an individual
pass transistor. Such a Darlington pair is
shown in Fig. Gas Ql and Q2. The imped-
ance scen by DI in that ciscuit is essen-
tially the product of the betas of the wo
transistors multiplied by R .

To further improve regulation. a con-
stant current should be applied to DI and
to the base-emitter circuits of the series
transistors. The circuit around Q3 estab-
lishes that constant current. Current Aows
through D3, D4. and Rl due 1o the voltage
from the unregulated DC supply. The solt-
age across the two forward-biased diodes,
D3 and D4, is relatively fixed a1 1.4 volts
(0.7 volt across each diode). That voltage
is between the upper end of R2 and the
base of Q3. Because the base-emitter
junction of Q3 is tumed on at 0.7 volt, the
balance of the 1.4 volt. or 0.7 volt, is
across R2. The fixed emitter cumment, in
milliamps, is 0.7/R2. The collector cur-
rent is just about equal (0 the emiiter cur-
rent of Q3 and the collector and emitter
currents do not fluctuate to any degree.
The colleclor current is applied 1o the
Zener diode and base of Q2. Resistor R2
is selected 1o set the curment at the desired
level.

[n the event that a short is placed acci-
demally across R,, excess curment will
flow through Ql, which is likely to de-
stroy the device. The circuit around Q4
performs the function of protecting Q! in
the cvent of a short.

Transistor Q4 is twmed off when the
current flow through the circuit is at its
normal level. It remains off until the cur
rent flowing through R4, which is also the
current through ihe load, is sufficient 1o
develop about 1.4 volts across the resistor.
Nozice in Fig. 6 that Q4's collector is
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connecied to the junction of Q2, Q3. and
D1. When Q4 is on, it draws the bulk of
the current from Q3 so that insufficient
current remains Lo Tully turn on the base-
emitier junclions of QI and Q2. That also
reduces QI1’s collector current. Thus, less
power is dissipated by Ql. preventing it
from being destroyed due 1o the presence
of an excessively heavy load.

Parallel requlators

There are two types of paralle] regulator
circuits—one supplying a voltage that is
only slighdy lower than the breakdown
voltage of the Zener diode used in the
circuil. and one supplying a voltage that is
considerably higher than that of the di-
ode. Both are shown in Fig. 7.

In Fig. 7-a. current flows through R1,
D1. and the base-emitter junction of Q1.
Fixed voltages are developed across DI
and the base-emitter junction of Q1. The
sum of those two vollages is Lhe regulated
voltage applied across R, .

In Fg. 7-b. curent fiows through RI.
R2. the base-emitter junction of transistor
Ql. and Zeners diode D1. A fixed voltage
is developed between the emiuer and col-
lector of QI. The circuit’s regulated oul-
put. Vp. which is across R, is equal 10
the sum of the Zener voltage, V7. and the
voltage developed across Ql. It can be
shown that that vohiage is equal 10

Vz(Rz'l’Ha)
Ry /'

Resistor R4 is critical in and must be
selected by trial and eror. Thar resistor
should be s¢lected for the minimum varia-
tion of voltage across R, as the unregu-
lated input voltage is varied from its
minimum to its maximum

Performance can be improved by using
Darlington pairs rather than individual
transistors and by replacing R1 with a
constant-current source.

Feedback regulators

A commonly used series regulator-cir-
cuit using feedback is shown in Fig. 8,

Current from R2 flows into both the
collector of Q3 and the base of Q2. Be-
cause of D}, the emitter of Q3 is art a fixed
voltage with respect to ground. Note thal
the regulated voltage is across R as well
as across R3 so that R3 can be used 10
2djust the voltage across R, .

Should voltage Vi across R, increase
above the desired level. the voltage at the
base of Q3 rises. That transistor conducts
more heavily than when Vg was at its
propet level. The base of Q3 is then more
positive wlth respect to its emitter than it
was when the level of Vg was correct.
That causes the iransistor to draw more
current than it did before from R2. reduc-
ing the amount of current previously
available for the base of Q2. Because cur-
rent through Q2. and consequently the
current through QL. are reduced. less cur-
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FIG. 7—PARALLEL REGULATOR CiRCUITS.
The output trom # is 0.7 voIt above tha Zener
breakdown voltage; the outpul Irom bls consid-

erably higher.
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FiG, B—THIS REGULATOR circull usas feed-
beck.

inverting input of the op-amp. The oulput
from the op-amp is passed on to Ql. The
voltage at the emitter of Q1, which is elose
to the voliage at the output of the op-amp,
is fed back through Ry to the inverting
input terminal of the op amp. That invert-
ing input is connecled to ground through
R,n- The voltage al the invernting input.
and at the emitter of QL. is equal to the
voltage at the non-inverting input multi-
pliedby 1 + (R/R,) The output woltage
is therefore fixed by the voltage across D1,
the setting of R2. and the ratio of resistors
Ry and Ry at the inverting input.

In Fig. 8 we've added a circuit to pro-
tect against damage in the evenl there is a
demand for excessive current from the
rezulator. Excess current flow can not
only damage a transistor, but can destroy
an op-amp. and consequentiy an [C. Tran-
sistor Q2 is in the IC 10 protect it from
being damaged. When excess currenl
flows. sufficient voltage is developed
across R3 1o wrn on Q2. When wrnedon,
the base-collector circuit of Q2 is across
the base-emitter circuit of Q1, preventing
it from conducting excess current.

Crowbar clrcuits

A crowbar circuil is used o prevent
damage 10 a regulated power supply in the
evenl a high voltage is applied across the
load. In the amrangement shown in Fig.
10. the inverting input of the op-amp is
fixed at the breakdown voliage of DI. Re-
sistors R2 and R3 are selected so that with
normal voliage across R, the voltage at
the non-inverting input of the op-amp is
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FIG. 9—AEGULATOR CIRCUITS sre commonly found In iC fom. The eTreultry within the dashed box is

usually containad In the IC.

rent than before remains for R

In the opposite condition, when the
voltage across R3 and Ry is below the
desired fixed level. less current flows
through Q3. More current is now avail-
able to flow through Q2 and QL. rebuild-
ing the output voltage 1o its desired level.

IC regulators

Figure 9 shows a typicat IC regulator
and some of its sumounding circuitry: the
part of the circuil enclosed by the dashed
box is usually part of the IC.

A fixed voltage is developed across D1,
A portion of that voltage. as sel by R2, is
applied as a reference voltage to the non-
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less than the voltage at the inverting input
and the output from the op-amp is nega-
tive. The gate of SCRI is then also nega-
live with respect (o iis cathodc so that the
SCR remains of f.

When a high voliage is applied across
R, . the voltage across DI and at the inver-
ting input of the op-amp. remain fixed.
But the voltage at the non-inverting input
increases. Divider resistors R2 and R3
should be selected so thal the voltage at
the non-inverting input exceeds that at the
inverting input when a high voltage from
an external source is applied across R, .
When such a high voliage is across R, _the

continiced on page 10/
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F¥G. 1—BEFORE YOU BUY an sccessory board lor your COMpuler, try 1o
200 It in action snd make sure that it won'l conflict with other boards you
have Installed In your compuier.

THE BIG QUESTION THESE DAYS, AFTER YOU UNPACK YOUR
computer, is not **'Will it work?"* or **What can [ do with it?*
but **Will it work with all the other stuff 1 bought to go along
with it?"*

If all your equipment—Ilet’s say your computer, printer, and
disk drives—as well as your software came from the same
manufacturer, everything shou!d have been designed so there
would be no conflicts, and you should be merrily on your way in
no time at all (o whatever it is you are going to do with your
computer.

If, on the other hand, you decided that you liked the features
of the *‘Brand Y*' printer overthose of the printer available from
the manufacturer of your **Brand X'’ computer, you may find
that the two refuse to communicate with cach other, despite
claims from both sides about their supposed compatibility.

Similarly, you may find that the word-processing software
you bought by mail order: a) generates a display too wide for
your video screen. b)won't outpul to your printer, or ¢) won't
cven run on your computer!

After you've asked the big question—Why?—the next ques-
tion should be **What did [ do wrong—and how can [ avoid
doing it again.”” What follows will, we hope, guide you in
selecting a computer system all of whose parts will work
together smoothly and without giving you cause to regret your
investment.

Compatlbility

If one piece of equipment is described as being compatible
with another, that is usually taken to mean that the two will work
together without problems. [n the world of computers. however,
that is not always the case.

Consider, for instance, the case of a computer with a
*Centronics-type’’ printer port and a printer from another
manufacturer that is *’Centronics commpatible.”” Centronics, a
pioneer in microcomputer printers. uses a paraliel interface
where cach specific line brought out for connection to the
computer serves a specific function and, if there are timing
reguirements, as is the case with the strobe lines, the characreris-
tics of the tuming puises are strictly defined. Centronics also uses
a special connector on its printer cables. All Centronics printers
use the same scheme.

Saf

Standards

With so many different
computers, peripherals, and
types of software lo choose

from, how can you be sure
of putting together a system
in which everything will work
together?

==
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Centronics, however, does not manufacture computers—or
other printer brands. If a computer manufacturer claims that the
parallel printer port on his computer is Centronics-compatible,
you woukd assume that he has carefully studied Centronics own
specifications and matched his device to them. That is frequent-
ly not the case. There are a number of possibilities.

His timing could be different from thar specified by Centro-
nics, which would cause the printer to print ‘‘garbage,’” if,
indeed, it printed anything at all. His pinout—the way the
functions of the various lines are assigned to the pins of a
connector—may be different from Centronics’. Again, more
garbage, or nothing at alt. He may not use a Centronics-type
connector. In fact, the closest that some Centronics-compatbic
interfaces may come to being Centronics compatible is the fact
that they are parllel rather than serial?

In the world of microcomputers—a world that is spliniered
into a large number of so-called standards, each of which is
considered by its proponents (o he the best—true compatibility
is something more often dreamed of than accomplished.

A few standards really do exist in the industry: the RS-232
serial communications protocol (along with a frequently
adhered to definition of which line is used for which purpose).
the 5-100/1EEE-696 bus used in a number of **serious’’ comput-
ers, the [BM 3740 format for single-sided, single-deosity cight-
inch floppy disks. the CP/M operating system, and a few others,

Unfortunately, while those standards have been defined, they
are not always adhered to. Add to that fact all the other
**standards’’—many of which are used by only one
manufacturer—and you have a sitvation best described
as...chaotic.

Our advice to the innocent is: Nevcer believe anything you’re
told or that you read! No matter how **standard’* something is
claimed to be, or how compatible i1 is supposed to be with
something clse, don’t believe that's the case unless you actually
see proof of it for yourself,

Hardware

Fortunately, hardware compatibility is not a big problem
these days. If you buy an VO (/input/Output) or mcmory board
(sce Fig, 1) that's claimed to work in an Apple or IBM compu-
ter, it probably will.
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Of course, there may be a requirement that the board reside in
a particular slot (receptacle) in the computer. Be sure that that
you don't require that slot for something else. Also, make sure
that the memory space that the board occupies, if it requires a
memory location, doesn’t conflict with the memory require-
ments of other hardware—or software—you may be using.

How can you be sure that one piece of equipment will work
with another? You can't, at teast not from the manufacturer’s or
vendor’s descriptions. The only guaranteed way to know
whether board "'Y"" will work in computer ""X"" is to see that
board in action for yourself in the computer in guestion. Then,
and only then, can you begin to feel safe about buying it for
yourself. Don't forget though, that you may own a board "'Z""
that can upset the applecart. If a1 all possible, find a vendor who
can show you the piece of equipment you're interested in actual-
ly working in an exact duplicate of your own system.

One of the big hardware ""gotcha’s™" (as in "' Aha! Got ya!™")
is connectors and cables. In the first place, be aware that many
tems that require cables, such as disk drives and printers, are
frequently sold without themn. Make sure when you place your
order that all the cables required to use a device are either
included in the purchase price, or are available optionally. If
they are options, find out exactly what you need, and order it
with the equipment.

Do not assume that a salesperson knows what type of cables
you require. Spell it out. Indicate that you have a Brand-X
computer {and add, if necessary, that the cable will be connecied
10 a Brand-Y board within the computer}. Tell him how long the
cable has to be. And, if there are any ‘‘funny’” connectors
involved, give him that information, (00.

Disks

Floppy disks come in two diameters: 8-inches and 5V4-inches,
(There's batch of under-4-inch disks coming over the horizon,
but until they start to show up in force, and a *'standard’’ is
established—there are at least three different sizes being offered
for sale—don’t worry about them.) That realty doesn’t present
much of a problem when you have (0 go out and buy disks—if
there's any doubt in your mind as to what size your system
needs, use a ruler.

The fun begins when we start looking at how the disks are set
up for sectoring. (Sectoring is the process that divides the
surface of the disk into small-—usually 128-byte—sections that
the computer can casily keep track of). Disks can be hard
sccm;cd or seft sectored. Examples of both types can be seen in
Fig. 2.

All floppy disks have an index hole. That hole tells the
computer when the rotating disk has come full circle and in-
dicaies the beginning of the first sector on it. That is the only
hole found in soft-sectored disks (a sofi-sectored disk is shown
in Fig. 2-a). The actual sectoring is performed by the computer
when the disk is formaited (@ process we’ll mention briefly
below). Perhaps because the operation is performed by soft-
ware, those single-hole disks are referred to as soft sectored.

Hard-sectored disks, however, in addition to having an index
hole, have sector holes that serve to indicate where the sectors
begin. The term "*hard sectored™ may have originated because
the sector determination is done by hardware. As can be seen
from Fig. 2-b, there are several types of hard-sectored disks.
Eight-inch ones have 32 sector holes, but $%4-inch hard-sectored
floppies can have either 10 or |6 holes. It is important for you to
know which type of disk your system requires, because if you try
to use the wrong one, it just won't work.

Fortunately, with a few ¢xceptions, most systems these days
use soft-sectored disks. Sometimes you have the choice of
buying blank floppies formatted or unformated. Formatting
determines the number of tracks on the surface of the disk—sorn
of like the grooves on phonograph records—that will be used for
writing and reading data. (In the case of soft-sectored disks. it
also performs the sectoring operation). Since your computer will
undoubtedly come with a program that formats blank disks, your
best bet is to buy unformatted ones. Not only can you save a little

FIG. 2—A SOFT-S8ECTORED disk. shown in 5, has a $Iingle index hole.
However, the number of sector holes in 8 hard-sectorsd disk veries.
Shown in & is 8 hard-sectored 8-inch disk with 32 sector holes, 8 5% dlsk
with 10 sectoc holes and another with 18 sactor holes.

money, but, by having your computer do the formarting job to its
own specifications. you will always get what you need,

You should also know whether your computer uses single-
sided or double-sided disks, and whether it can record (and read)
both single- and double-density disks, or single-density ones
only. Double-sided, and double-density, disks both have twice
the capacity of their single-sided or single-density counterparts,
A disk that is both double-sided and double-density will have
four times the capacity of a single-sided, single-density one.

A computer that can make use of the higher-capacity media
can almosl always use the simpler ones, but the reverse is not
true. A double-sided disk will be of no use in a single-sided
drive. In fact, it may not work at all! And, while a blank disk
that's certified for double density recording will work in a
single-density drive, it’s a waste of money. It’s alright to spend
money for high-quality disks. but it’s ridiculous to waste it on
features you can'! use.

Software compatlbliity

Assuming that you have not encountered any hardware prob-
lems, or that you have overcome the ones you have run inte, you
are are now ready to face the question of software compatibility.
That is—will a particular program work with your system?
There are both hardware and software aspects (o (he problem,
and they sometimes tend to overlap. Bear with us, though, and
we’'ll try 1o make things clear.

The first obstacle we'll deal with concerns machine de-
pendency, and il, too, can be broken down into two pants. The
first has to do with the type of microprocessor used by the
computer. There are several different microprocessors used in
personal computers—among them the Z80, 6502, and 8088—
and not one of them is directly compatible with any of ihe others!
A program written for a computer like the J8M PC, which uses
an 8088, will not work at all on a computer like the TR5-80
Model IV, which uses a Z80, or on the Apple lle, which uses a
6502. While there are a few exceptions (programs written for'the
8080 microprocessor will nun on a Z80, for instance; the reverse,
however, is not necessarily the case), it is safe to assume that if a
program does not specifically indicate that it is intended for use
on the type of computer you own, it will not run.

CP/M software (see the article on the CP/M operating sysiem
in Jast month’s Radio-Electronics and the discussion of CP/M
below) will run both on computers using 8080's and Z80's. That
is. most of it will. Some of it is written using Z80 instructions
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that the 8080 can’t understand...and the ads don’t always advise
you of the fact. If you're not sure whether a program will work
with your eomputer. ask! Better yet. get someone to show it to
you running on a system like yours.

The second part of the machine.dependency problem has to
do with the computer’s physical configuration—particularly the
way its display is set up. As an example, let’s consider a TRS-80
Model fII and another Z80-based computer. But, while the
keyboard and video screen of the TRS-80 are an integral part of
the computer, the other compuler uses a separate terminal con-
nected to it through an RS-232 serial communications port.

What's the difference between the two? First, the TRS-80
uses what's called a memory-mapped display—every one of the
1024 -individual locations on its 64 X 16 display has a corre-
sponding byte of memory allocated to it. That means that you
can make characters or graphics symbols show up in any one of
those locations by putting dala directly into the corresponding
memory address.

You can’t do that with an ordinary terminal. It has its own,
more complex, system for displaying information, one that has
nothing to do directly with the contents of the computer’s
memory.

The other big difference is that while the Mode! III s display is
an array of 64 columns by 16 lines 4host terminais are set up to
display at least 80 columns by 24 or 23 lines.

Now imagine that you buy a program with graphics that you
want to use on boath computers. How do you do it? You can't! If
the program was writien for the 7RS-80, the method used to
gencrate the graphics won'l work on the terminal. K, on the
other hand, it was written for use on an 80-column termunal, the
lines won’t fit on the TRS-80"s 64-column screen; they '] break
at the wrong places, and columns of figures won’t line up.

There’s not much you can do about incompatibilities caused
by machine-dependency except to try to avoid them from the
start by choosing your hardware and software with great care.

Machine dependency: software

The other big computer-compatibility problem stems from
computers that are supposed to be compatible with other com-
puters, and it, too, involves both hardware ;_.J software. For
example, even if a program is stated to be ' 'IBM-comparible,’’
and you own an **IBM clone’’—a computer that ¢laims it works
just like the IBM—there is no guarantee that it will run on your
system. Why should that be? After all, the displays are the same,
the disk sizes are the same, even the expansion buses are the
same. Why shouldn't it work?

The answer lies in the fact thai. while IBM made public many
specifications of its computer, it did not divulge the full details
of the operating system contained in its ROM {Read-Only AMem-
ory). And, while IBM made no fuss over other companies’
bringing cut IBM-compatible memories, /O boards, and the
like, it would certainly have a fil if someone were to duplicate its
copyrighted operating system. (That, by the way, is why Apple
is so upset about the Apple If look-alikes that are finding their
way into this country from overseas—the ROM's contained by
many of those computers are exact duplicates of Apple’s own.)

Much software for the IBM PC depends heavily on what's in
IBM’s ROM’s. This is particularly true for graphics, but applies
to a number of other areas as well. And, since the [BM clones
can’t duplicate IBM's ROM's, a lol of that sofiware doesn't
work. f you want 1o buy a program for your IBM clone, make
sure that you see it running on a machine like yours before you
commit yourself.

Another thing 1o watch out for is programs that imply that they
will run on a compuler like the IBM PC as well as on other
totally unrelated computers like the TRS-80 family or the Apple
/! family. Each one of those families, as we mentioned earlier,
uses & different microprocessor, and none can understand the
language of the others.

[t’s possible that, if a program exisis that will allow a compu-
ter using one disk format to read disks made using another
formal (and such programs do exist), a compuier from one

family will be able 10 load a program written for another into its
memory. But that's as far as it will go. A program written for one
microprocessor will be unintelligible to another.

The last area of software compatibility—if you still belleve in
such a thing—brings us back to hardware. We briefly discussed
disk formats eariier, regarding the various types of disks that are
available. What we didn't mention was the fact that almost every
computer manufacturer has his own system for recording on the
disks. A recent look at an ad from a major software distributer
showed at least 20 different formats available. and there were
many computers that weren't included in the list.

Fortnately, you'll probably find your computer on the list of
some software distributor. In addition, some computers, like the
Kaypro I, (see Fig. 3) can read disks written in several different
formats. Once again. don’t buy anything unless you know that it
will work with your system.

BASIC

BASIC (Beginner’s All-purpese Symbolic fastruction Code)
has become the de facto high-level microcomputer program-
ming language. There are plenty of others available—Pascal, C,
and Pilot, to name a few—but the majority of the high-level-
language programs around are written in BASIC.

As you may have guessed, there are almost as many dialects

FIG. 3—THE KAYPRO IL shown hare. can read several ditfersni disk
formata.

of BASIC as there are compuler manufacturers. That is es-
pecially true of computers that have BASIC built into their
ROM's. Those BASIC's are heavily machine-dependent, and a
program written for one system will not run on another. In-
terestingly enough, most of those BASIC’s have the same ori-
gin, a company called Microsofi. However, each computer
manufacturer who contracts with Microsoft to create his BASIC
also specifies the “*peculianties’ of his system (what math
functions he’ll need, what graphics functions he’ll want, what
addresses his display memory occupies, etc.). It makes for a real
can of worms, and there’s no easy solulion, at least for
"budget”” computer systems.

i you can get a listing of a program you want to run, but it
doesn’t quite fit your BASIC, you may be able to make it work
by referring to a book called The BASIC Handbook, by David A.
Lien {Compusoft Publishing, 535 Broadway, El Cajon, CA
92021). It's an encyclopedia of BASIC siatements and, if you
come across one that is unfamiliar to you {and your computer},
the book frequently suggests a substitute thal may work.

For CPrM-based systems there are several BASIC's that are

‘standard,” and software originators almost always specify
which BASIC is needed to run their programs.
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2

Disk operating systems

Every computer that uses disk drives also uses a disk operat-
ing system, or DOS. It allows the computer to store data on, and
retrieve it from, the disk. It also provides a number of useful
facilities, such as the abilities to list a directory of all the files
(programs and cellections of data) on the disk, to copy files from
one disk to another, and to erase files that are no longer needed.

Almost without exception, DOS’s are machine-dependent.
An Apple DOS will not work with an IBM computer, and
neither IBM’s nor Apple’s DOS’s will work with, say, one of
Commodore’s computers.

Most of the time that will not be a problem for you—you'll
purchase programs that were written to run with your DOS on
your computer. Lately, though, a number of programs have
been advertised that would appear to run under the various
DOS’s used by IBM and the companies that make IBM work-
alikes.

IBM's DOS is known as PC-DOS or MS-DOS (the “MS"’
stands for "*Microsoft’'—who clse?). A similar DOS used by
the Heath/Zenith H/Z-100-series computers is called Z-DOS.
You can be led 1o believe that the two are compatible, but in a
number of ways they are not. Again, the problem appears to lie
in the computers’ ROM’s. Still, software is advertised that
would lead you to believe that it can be run on either computer.
Beware! See the program running before you buy it. In some
cases you'll find that there are several versions of a program,
each tailored to a particular computer. Make sure you buy the
onc intended for yours and, if there's any question, don’t make
your purchase untl you know it will work for you.

There are a pumber of IBM-type systems around, but they
don’t all work like PC’s.

CPM

Believe itor not, there is a DOS that is compatible with a large
number of computers, that has a vast library of programs avail-
able to run under it, and that is recognized as a standard. 1t’s the
CP/M operating system that we’ve mentioned here from time to
time,

CP/M stands for Control Program for Microcomputers.
(Actually, it originally stood for Control Programy Monitor, but
as i|s popularity grew, it changed its name.) It will run on any
computer that uses an 8080, 8085, or Z80 microprocessor. Its
universality lies in that fact that it does not rely directly on
ROM-based routines 10 communicate with the computer or with
its peripheral devices like printers and terminals.

Instead, it treats such peripherals as what are known as
“'logical devices.”” A logical device can be considered to be a
generalization. In other words, a program running under CP/M
does not have to be told that you are using a Brand-A terminal
and a Brand-B printer connected to a Brand-C computer. When
the time comes for the program to direct its output to your
printer, it tells CP/M to take care of it. A CP/M-based program
doesn’t care whether you’re using a terminal or a memory-
mapped video display. If the output is to go to 2 modem con-
nected to a telephone, CP/M knows how to get the data there—
such tasks no longer become the responsibility of the program or
of the computer, and, for that reason, CP/M software is
transportable—it can be used on any CP/M-based system.

The CP/M operating system itself must, of course, be tailored
to your system so that if knows how to communicate with the
computer and whatever peripherals you may have. That job is
usually done by the company that supplies the CP/M for your
sysiem; it may be the manufacturer, or it may be the company
that sold you the computer. In any case, you hatdly ever have to
worry about setling it up yourself and, once you learn to useiit, a
world of programs of every sort opens itself up to you.

CP/M is available for just about any computer you can name.
If the computer doesn’t use an 8080, 8085, or Z80, there is
usually a Z80 adaptor available for ft. Microsoft makes one for
the Apple II series, and a company called Microlog makes a
board containing a Z80 for the [BM PC. Several manufacturers

supply modification kits that allow Radio Shack’s Z80-based
TRS-30 computers to run CP/M. And, as we'll see, there are
versions of CP/M for other types of computers, too.

Difterent CP/M's

The original CP/M, which runs on computers using the 8080,
8085, or Z80, is known as CP/M version 2,2. (That is the most
recent version—there was onginaily a version 1.0, and later
versions 1.4 and 2.0.) It is frequently offered as part of a
package included in the price of a number of computers. If your
version bears a number like 2.21, the last digit refers to the [atest
revision made by the company that supplied you with the CP/M.
You may also see CP/M 2.2 advertised as CP/M-80.

Digital Research. the originator and supplier of CP/M, recent-
ly introduced a CP/M version 3.0, more commonly known as
CP/M Plus. It is intended for use on large systems, of for the
serious programmer. In addition to having an on-screen HELP
function, CP/M Plus also allows you to "*stamp”’ your files with
the time and date you work on them, It can also address larger
amounts of memory than CP/M 2.2 and, in the case of floppy
disks, is faster.

If you should see CP/M Plus advertised by itself, and not
already configured for & specific system, don't buy it! Configur-
ing CP/M Plus is a job only for someone who has a thorough
knowledge of assembly-language programming, and is on in-
timate terms with his system.

There is also a CP/M-85. This is, as far as we can tell,
identical to CP/M-80. The reasen for adding the numbers to the
different CP/M’s is to indicate which microprocessor family
they work with. -./M-80, as we’ve said, works with the 3080
and Z80 microprocessors {and the 8085). Manufacturers
marketing 8085-based systems sometimes call the CP/M they
offer CP/M-85, presumably in honor of their equipment.

CP/M-86, on the other hand, is quite different from the
versions we have mentioned so far. It is a higher-performance
version of CP/M than version 2.2 (CP/M-80) but is specifically
designed for 16-bit 8086- and 8088-based computers like the
IBM PC, which uses an 8088. It is faster than CP/M-80, and
takes advantage of the 16-bit microprocessor’s ability to address
large amounts of memory.

Itis compatible with CP/M-80 only to the extent that both use
the same system for keeping files on disk. That means that a
file—like a document created using a word processor—can be
created on a Z80 computer, for example, and read by an 8088-
based one. It does not mean, as some advenisers may lead you to
believe, that a program written for a computer using an 8080 or
Z80 and running CP/M will work on an 8088 based system. That
won’t work! If you’re using an 8088-based computer, stick to
8088 software!

Concurrent CP/M-86 is a version of CP/M-86 for use on
single-user systems that allows the computer to perform more
than one task at a time.

MP/M 11, for 8080/Z80 computers (MP/M-86 for 808678088
computers), not only allows a computer to perform several tasks
atonce, it also permits several people to use the same computer
at the same time, It is called a multi-user, multi-tasking operat-
ing system and can support up to 16 users, 16 printers, and 16
disk drives with 512 megabytes of storage each.

Two other types of CP/M are CP/M-68K and CP/NET. Ducto
space restrictions we won’t discuss them. But suffice it to say
that there's a CP/M for almost everyone, and thousands of
programs of every sort to go with it. This article was written on
one CP/M-based computer, and the material stored on disk was
edited on another one from a different manufacturer. The edited
maierial was transmitted by modem to still another CP/M system
(from 2 third manufacturer), where it was prepared for typeset-
ting.

Don't be frightened by all the examples of incompatibility
you’ve read here. Instead, just be aware such pitfalls exist, and
that—knowing in advance what to watch out for—you’re likely
1o wind up with a smooth-running system that does everything
you intended it to, and Aoiking that you hadn’t expected. R.E
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HOBBY CORNER

Sensing circuits

EARL "DOC"” SAVAGE, K4SDS, HOBBY EDITOR

RADIO-ELECTRONICS

118 AONTHL. WE'LL BEGIN OUR DISCUS-
ston with three related questions. The first
ane is from George Rodriguez (FL) who
is looking for @ device that will give an
indication when a certain Circuit in his car
15 activaled. We assumc thal he has con-
sidered all the obvious ways to do so.
which would include using a mechanical
relay. an SCR or a Triac.

The pelated questions are from S.
Kinsey (NY) and Kely walder (FPO,
NY). who asked about using a coil to
deteci the presence of current in a circuit.
A part of the answer to George's inquiry
applies to the needs of those fellows.
which brings into play three more ways to
detect an activated circuit. Those methods
are: {1) a phototransistor switch. (2) a
sensing coil. and (3) a series dropping
resistor. We'll give you the basic ideas
behind each of the 1hree so that you can
choose the one that best suits your needs.

Phototransistor switch

If 1he circuit contains a light-producing
device {panel lamp. trunk light. or over-
head light) you can couple a phototransis-
tor switch 1o it. Here. the phototransister
is activaied when the light goes on and
that. in turn. switches on an alarm circuit
or ather such device. That is & straight-
forward application and you should need
no further details.

Sensing coll

The second sensing method uses a coil
10 take advantage of the relationship be-
tween current and magnetism. (Kelly and
Kinsey. are you reading?) Whut we're
going 1o do is to make a simple Irans.
former. Take a look a1 Fig. 1-a: As you can
sec. coil L1 is carrying a current and that
current generales a magnetic field about
the coil. Now. let's put another coil. L2.
right next o LI. as shown in Fig. 1-b. The
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second coil. L2. is affecied by the mag-
aetic field ¢lines of force) 1hal surround
Lt

Every time the lines of force from LI
cut across the wires in L2, a volage is
generated of inluced in L2. (Note that the
key word here Is “cut™ ) If neither the coil
nor the lines of force are moved. there'd
be no vollage generaled in the second
coil. 1n other words, when more or fewer
lines cut across the wire {or the field inten-
sity is varied) a voltage is induced in the
second coil. (A mechanical generator
moves the coils. but a transformer moves
the lines of force.)

Let’s try a little experiment. [t’s not
much trouble and it will help you to under-
stand the principles involved here. Be-
sides. nothing beals ““hands-on™ experi-
ence. In addition. you'll have a head stant
in designing a circuit to suit your specific
aceds. All that’s needed is a fashlight
battery: a flashlight bulb: a couple of
coils. and a low-range volimeter. The coils
can be made. bought. or salvaged from
almost anything—we’ve used coils from
relays. RF chokes. hand-wound coils of
few or many turns, and even two spools of
hook-up wire. {Incidentally. you can wind
a coil easily by putting 2 nail or wooden
dowel in a drill and feeding the wire on as
it turns. )

FIG. 2

Place the coils side-by-side and wire-
up the circuit as shown in Fig. 2. Let the
larger coil (the one with the greater num-
ber of wums of wire) be the output coil.
Have it all done? What's happening?
Nothing! Remember that L2 must be cut
by the lines of force that surround LI. As
you can see. at this point L2 is just lving
there in the magnetic field and the result is
nil {as far as this experiment is con-
cemed).

One way to cause the cutting action is (o
move one of the coils. Let's very quickly
move coil L2 away from LI, you should
see an indication on the meter. Now. put it

back and you will see anather indication,
Say. that’s fun. but It’s a heck of a way 1o
gel an output and very lining. 1o say the
least! Let’s get the cutuing action another
way. With the coils side-by-side again.
make and break the current path by tum-
ing the bulb on and off {the bulb acts as
the switch in the circuik Each time the
bulb is wrned on or off vou will get an
indication on the meler. Obviously. the
wires of the coil are being cut by the
magnetic lines of force. How?...When
the current in LI is wrned off. the lines
collapse into {or tighten-up around) LI,
cutting across the wires of L2 in the pro-
cess. When the current in the circuit is
turned on. the magnetic field around LI
expands and L2 is again cut by the lines of
force. Another way of saying that is:
When the field around Lt is varied in
intensity the magnetic lines of force cut
across the wires of L2 and thus induce a
voliage in L2,

Now. take the bulb out of the circuit
(temporarily) and make and break the cir-
cuit. The meter will jump higher because
there is a greater current flow in the ¢ircuit
without the bulb to fimit it. Actually.
you’ve made a crude transformer and that
experiment has also shown why a trans-
former will not work on DC current {no
cutiing of wires by lines of force). As you
know. AC current reverses itself with cach
half-cycle. in effect. turning the cucrent
on and off with each aiternation.

There are several variations of that ex-
periment that you should try while you
have the circuit set up. First. add an auto-
matic “maker/breaker™ to the circuit.
That can be done in either of 1wo ways.
One way is to put L1 in series with an LED
and connect it to the output of a 555 asia-
ble oscillator (see past issues of the "Hob-
by Comer™ for 555 circuits). The 555 will
turn the current on and of f faster and more
regularly than you can. without gettin
tired. An easier way is to apply an A
voliage to the input as shown in Fig. 3.
Either method will give a constant input
and enable you to get a meaningful outpul
measurement.

Here xre the varialions you should try.
Don’t forget to make a record of the out-
put measurements. If either or both of
your coils do not have iron cores, stick a
nail through the center and watch the
cffect that that has on the output. Try the

=f
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coils in various positions—side-by-side,
end-to-end. parallel. perpendicular.
close. and not-so-close. Exchange those
coils for others that you have on hand amd
try them tn vanious combinations.

One final experiment: Wrap a dozen or
so turns of wire around your output coil
and use those turns for the input coil.
Measure the output of the base coil. Now
take off all but three or four turns of the
input coil. Measure the output and com-
pare it with the previous measurement, By
this time you have leamed a lot by observ-
ing the results of your experimentation.

oV PANEL
LAMP

Ll

oL

i

To 1o VAL
FIG. 3

L VAL

ys

Let's summanze:

1. Iron cores give greater outpu! than
air cores

2. The cioser the coupling of the
colls—that Is, the closer the input
and output coils are positioned—
the greater the oulput.

3, The closest coupling {(and greatest
Qutput) is obtained when one cailis
wound on top of the other.

4. The greater the ratio of the number
ol turns on the coils (output 1o in-
put), the greater the output.

5. The greater the current through the
input coil, the greater the output.

6. DC curent produces output only
when It is wurned on or off.

Now. fetlows. you're ready to make
your sensing device. All you have to do is
to make a coil out of some of the wire in
the automobile {or other) circyit that you
want to cause the action. The number of
wrns needed in the coil will be deter
mined by the amount of current going
through 1t and the amount of Ourput you
need 1o operate your signailing device. If
the input circuit is straight DC. you will
getonly a pulse in the output. If itis AC or
pulsating DC (as in the small 12-volt line
to the distributor of a car), you will get a
constant voltage output that can be rec-
tified to operate the signaling device.

One further word on this sensing meth-
od: if the input current is very heavy. as in
the case of a car-baitery cable when using
the starter. one turn may produce encugh
outpul for your needs.

Series dropping resistor

earlict. uses a series dropping resistor. As
shown in Fig. 4. you can place aresistor in
any circuit and a “voltage drop” will de-
vciop across it. That voliage can be picked
off and used to operate another device. Of
course. that voltage is subtracted from the

e 1
= a |
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FIG. 4

L

voliage that would otherwise be available
to the normal load (the lamp tn the il-
lustration). The amount of voltage
dropped across the resistor can be deter-
mined experimentally or by using Ohm’s
Law (E =1% R). Depending upon the na-
wre of the circuit. you may have to exer
cise special care to' determine the power
rating (wattage) necessary for the resistor.
That's best found by using the formula
P=12xR. Alsoit’s a good idea to allow a
safety margin by using a resistor with a
power rating that’s about 30% greater than
the formula indicates. R-E
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4 RADIO-ELECTRONICS

DESIGNER’S NOTEBOOK

A negative-voltage supply

ROBERT GROSSBLATT

THE MOST vALUABLE TOOL ANY DESIGNEFRL
can have 18 his personal notebook. Its.
filled with all the results of s past &xperi-
ance—everything from shortcuts in de-
sign, 10 handy circuits, to easy ways [o
avoid preduchon problems. The contents
of the book afl have one thing in com-
mon.. they're Ihe results of bitter expen-
ence and often expensive misiakes. The
more expengnced the designer. the faller
his norebook. You probably have one of
your own even though i may not be as
neatly organzed as you'd like 110 be,

Every month we're going to give you
anothef page that you can add 10 your own
persona notebook. None of the things will
be a linished Circud of complete idea,
Each of them will, howaver. be useful in
desigring larger systems and will save
galions of midmght oil Theyll range from
pertectly obvious 10 wonderfully glegant
and they only have {0 come 1in handy orice
o make them worth remembenng.

V'll cover everthung from breadboarding,
10 actual circuiiry, to production of the
finshed product. i you know a way 1o do
the same thing that's eascer, faster, cheap-
er, saler, of shcket, drop me a line and let
me know about il. Desgning somethingis
tncky enough. and one of the first things to
‘earn 15 to lake all the help you can get.
And since the pont of ihis page 15 1o share

| maore than instruct, i you have something

to say that s worth fistening to, I'l um the
page over 10 you and we'll all leam soma-
thing.

ONE OF THE MOST ANNOYING SITUATIONS
YOU ¢an run actoss when you're designing
electronic circuits is the need for oddball
numbers in the power supply. In the
“*Drawing Board™ columns that appeared
in the May through August 1983 issues of
Radia-Electronics. we spent a lol of time
learning how to handle power-supply de-
signs that would rake care of just about
any contingency you might fun across in a
circuit design. e found out how to make
cheap regulators do expensive things and
how 1o safely get relatively monsier
amounts of current from tiny. three-termi-
nal regulators. If you check back through
the series. you'll see that we even went
into what 1s ordinarily a real bear of a
problem—namely, designing a variable
supply thatl could go all the way down to
zero-volts output,

Theré was a hitch. however. You can

onky get zero volis oul if you can provide
the circuit with a real negative reference-
vollage—and therein lay the rub. Iv's al-
ways frusirating 1o need a few measty mil-
liamps from a negative supply when all
you have to work with is a supply that's
giving you a posiiive voltage. Now. there
are all sorts of schemes for generating
something that can be used as a negative
voliage or arranging for the rest of the
circuit to bias itself halfway up the supply
rail. All those things will produce a nega-
tive-like voltage. but they re a far ery from
having a woltage that really lics below
ground level.

A better way

Well. for all of you who have run up
against that problem. and for anyone who
might. here's a handy way 1o lake care of
it. The parts count is really low and the
components are ones you probably have
lying around.

The heart of the circuit shown in Fig. |
is the 533 limer. For this application. thm
timer is set up in its aslable mode—in
other words, it's an oscillator. With the
values shown. the frequency will be abowt
45 kHz and the duty cycle is pretty close
to 50%. {We'll have more to say about that
later.} Basically. the components that are
connected to the ouiput of the $55 are set
up as a voliage-doubling rectifier. Diodes
DI and D2 work as steering diodes much
the same as they would on any AC/DC
convener.

On the positive half of the 555°s output
swing. D1 is forward biased. D2 is reverse
biased. and C1 charges up. When the §55
goes into the negative half of its output
cycle. capacitor C1 dumps its stored

FIG.1

charge through DI and charges up C2.
Diode D2 prevents C2? from discharging
through C1. What we wind up with is a
negative voltage al the anode of diode D2
with respect to sysiem ground and that
voltage is renewed with every full cvele of
the 558's output swing. With no load on
the output you will get a neganve voliage
from the circuit that is just about equal to
the supply voltage.

But that's with ne load. In practice, the
negalive voltage available will be several
volts below the supply voltage—exactly
how much below will depend on the
amount of current you want to draw from
the eircuil.

The 585 can easily supply 200 milli-
amps but the most you can safely cxpeet
from the negative supply is about 60 milli-
amps sinee We're only renewing the
charge on C2 during half the output swing
of the §55. If you study the schematic
closely. you'll see thai capacitor C2 is
only being used to store the charge orig-
inatly on Cl..

Now you can see why the frequency of
the 555 is set fuirly high—we have to
renew Lhe charge on capacitor C2 fairly
often if we want to power anything re-
motely useful with the circuit. The duty
cycle of the 555 has been set close 1o 50%
because we have 1o allow sime for capaci-
tor Cl 1o discharge.

If you only need a small amount of
current from a negative supply for vour
application—to power something like an
op-ump. for instance—you’ll find that cir-
cuil to be just what the doctor ordered. On
the other hand. be aware that if you're
looking for really .serious amounts of
power. that approach won't help and
you'll aciually need a split supply.

There's no reason why you can'i regu-
lute the negative supply by using a series
regulaior (any of the 79xx scries). Since
they only use a few milliamps 10 operate.
there won’t be any undue load gn the
circuil—there will be about 2 2-volt loss,
however,

The next tme you design something
that has to have a split supply. add up the
current you'll need from the negative side
and see whether this circuit can supply it
[f so. why not give it a try: it's easy to put
togciher and a lot cheaper than a center-
tapped wransformer. R-E
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COMMUNICATIONS CORNER

Changes in communication technology
HERB FRIEDMAN, COMMUNICATIONS EDITOR

-

HAUI-ELEL | HUNILS

CALL IT HIGH-TECHNOLOGY SHOCK. OR
whatever you choose. the rapidly chang-
ing ways in which we communicate has
finally shaken those who own and cperale
our present COmMmMUnications systems. as
well as the politicians who regulate them.

Since we all use some type of com-
municarions system, we thought you
might be interested in knowing what's
going on in the communications industry.

First. in case you haven't heard. on July
22, 1983 virtually all restrictions came of f
the FM broadcast-station SCA (Subsidi-
ary Commumications Authorization) sub-
carriers. Simply stated. what that tneans
is that the operators of common-carier,
paging systems and the like. are no longer
required by regulations to carry program
matenal on the main channel to carry pro-
gramming on the SCA subcarrier. As long
as the station-identification is given on the
hour. the main ¢hannel can be dead. with
only the SCA subcarriers in operation.
{How loag will the FCC permit that to
continue?)

Reminiscent of the forty-niners rushing
to get to the goldmines of Califomia. the
modem-day prospector rushed to put ai-
mast everything imaginable on the FM
subcarriers. Everything from wravel tips.
to computer data. to Common-carrier ser-
vices. and even radio paging for Mom.
Dad. and the tots may be carried via your
local FM station. Say. for example. you
want o call Junior and Sis in from the
sandbox. or have them meet at ong of
those umpty-ump-acre theme parks: Just
dial 2 phone number and your local FM
statiott will make their pocket pagers go

TV

COAX

~— DECODER!/ -

beep beep. Of course. the next siep is sure
1o be some sort of code (One beep means
come home. two beeps: pick up a dozen
cggs. and three beeps: bring home a hot-
fudge sundae. cic.).

All joking aside, we haven't begun to
comprehend the effect that FM-broadcast
paging will have on our lives. With the
stacking of calls permitted by digital sig-
naling. the gradual movement away from
VHF services. and high-tech designs
pushing the cost of a pocker pager to be-
low $50: we may soon be buying our per-
sonal pager at the local supermarket. It
will probably be sold like The Source and
Dow Jones information services for com-
puters.

Don’t think that SCA digital signals are
limited to just paging. Straight data such
as stock-market quotes, and even comput-
er programs for the home can be
provided—though no one has figured out
acheat-proof billing system yet. However,
the potential is so great that VHF opera-
tors must restudy where their service
stands as the new age of personal com-
munications unfolds.

The second group to suffer the after
shock was the politicians. In some areas.
cable-TV was the politician's pot of gold;
they ve taxed the cable services for jusi
about everything possible. They've even
gone so far as to push them into providing
so-called free public-access channels
along with studio facilities. Very often the
politicians were so busy trying to find new
ways 10 tax the cable industry that years
dragged by before the cable was ever in-
stalled. For example: in New York City.

TELETEXT ANO

© TV BROAOCAST
INPT

COMPUTER
|———— INFORMATION
SEAVICES

INTERALTIVE

KEYBDARD

MULTIPLEXER “’i

*= HADIO PAGING

o

DIAL-UP TELEPHONE

#OR BANKING,
SHOPPING, ETC.

COMPUTER

the leading center for communications,
cable TV outside of Manhattan {what vis-
itors usually consider to be the entire ¢ity)
was ien years behind the times because the
politicians tried to squecze blood from a
stone. In fact. until they saw the specter of
high technology on the wall, nearly four
million people had no hope of receiving
cable TV ip their homes. Unfortunately.
the system they’ll get will probably be
outdated before it’s ever installed.

What is the specter on the walt? It's
DBS (Direct Broadcast Satellite). Only
three years ago there was no such thing as
DBS. not even the concept. For those not
familiar with DBS, it works in the follow-
ng way. Imagine a small microwave-dish
antenna (under two feet in diameter) on
everyone's rooftop. That antenna could
possibly receive 100 channels directly
from a satellite. For encoded pay-TV.
viewers could order a decoding signal
wransmitted through the iclephone sysiem
and have the costs for the service charged
to their credit cards.

The idea of DBS broadcasts completely
free of local and state contrel really
shook-up the politicians. In fact. it re-
sulted in a hard-hitting tetter to the New
York Timnes by a state icgislator who fear-
ed that DBS would eventually eliminate
the need for interactive ¢able service.
That was the first time the general public
learned that there was a state commitice
looking into cable service and not from
the viewpoint of TV reception. (What's
happening in your state?)

The reason for interest on the state level
is that cable TV is presently the most
advanced form of interactive communica-
tions. Since almost anything you want or
do will wind up on some form of TV
display. the easiest thing te do is 10 inte-
grate it into a home system. The general
idea is that two-way digital communica-
tions could be multiplexed on the cable in
addition to regular TV programs. That
would allow viewers to transmil requests
for specific TV shows. computer’ pro-
grams. videotex or teletext data, and ¢ven
pay their bills through the bank using a
home computer system. An example of
what 2 DBS setup might look like in your
home is shown in Fig. |. For simplicity we
won't go into the transmission of digital
TV pictures.

far
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How it works

That setup could consist of a TV re-
ceiver. a dipital kevboard. and a multi-
plexer (as shown) The multiplexer would
encode and decode digital information
The digitized instruction {or data) is gen-
erated at the keyboard and encoded by ihe
multiplexer. That signal would then be
transmitied to the head-end {cable ser
vice) using standard coaxial cable that
handles signals in both directions. At the
head-end. the digitized instructions (re-
ceived from your home) are sent to a cen-
1ral computer that can handle any number
of specialized services. That computer
would do the routing to the bank. control
the clectronic lock on your TV (so you can
view a piay-TV program) or even make
your doctor’s pager go beep because your
blood pressuse is too high. The customer
could also order computer programming
that would keep personal records. tutor
the tots. or whatcver is desired.

Aside from the loss of tax revenue,
what worries politicians is that DBS
might mean the death of interactive cable.
Afier all. DBS can provide all the non-
interactive services such as TV; while the
interactive functions could easily be ac-
complished through the elephone sys-
tem. using personal computers. as is
presenily being done by some local
banks. Then. why have interactive cable?
The why 1s what bothers 1he politician.
because it means the loss of information,

Politicians foresaw the ability to learn
everything there was to know about their
constituents through the interactive cable-
network. How you ask? Say, for instance
that you pay your doctor. lawyer. bank.
charge account. etc. by interactive cable
{which is what the bankers envisioned}:
Now, add to that information on what kind
of mavies you order (adventure. iriple-X,
or PG): Couple that to the kind of pro-
grams you're willing 1o pay for. and
whether you’'ve made a contribution to a
political party through an intéractive
fund-raiser. And you'll find that a single
billing computer has an almost perfect
profile on you and your family. That’s one
heck of a lot of personal data. worth more
than the cost of the cable service (to the
politician).

As you can see. if DBS sysiems were
used for TV reception. the whole cable
system would not be necesiary. With a
small personal computer connected to the
telephone system you could handle your
own communications directly with the
bank. the doctor. the computer service. or
anyon¢. Also. there'd be no centralized
records on you or your family.

Right now. FM subcarticrs and the in-
teractive cable system represent the lead-
ing edge of high echnology for personal
and family communications. But keep an
eye on DBS. [t can do a lot more than just
transmil TV pictures, R-E
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COMPUTER CORNER

IBM's new computer
LOU FRENZEL

RADIO-ELECTRCONICS

1BAI HAS BEEN IN THE PERSONAL-COAPUT-
er business for only a litle over two years.
Hawever, in that short period of 1ime it has
managed to capture approximately 25%
of the total market. That's an incredible
amount and the greatest percentage held
by any one manufacturer. Apple is second
with over 20% . while the rest of the mar-
ket is divided up among well over a hun-
dred others including Texas Instruments.
Commodore. Radio Shack. and Atari,

IBM’s success is attributed 1o two ma-
jor factors. The first is that the IBM PC is
a fine machine, It is powerful. flexible.
and can be configured and expanded to
almost any application.

Of course. the other reason is 1BM's
well-known name and reputation. It's a
big company that one can trusl. Consum-
ers like that.

The IBM PC. however. is really no
home computer. By that we mean that il is
an expensive machine that few individuals
can afford for home applications. While
the PC can play games with the best of
them. it is not the kind of machine one
buys for eniertainment alonc: it is a se-
rious computer for business applications.

The new machine

On November 1. 1983. IBM announced
a new home computer called the PCjr (see
Fig. 1). Rumors about that new home
computer. which had been code-named
Peanut. have been around for almost a
vear, Untike the PC. IBM’s new machine
is a product that's aimed directly at the
homc-computer marketplace.

The rumors aboul the PCjr, which IBM
would neither confirm nor deny, greatly
affected the home-computer industry. The
most significant ¢ffect that it has had was
to hold prospective buyers in place to wait
for the new product. Competitors claim
that that took away a lot of sales. Now that
the new compuler is available. perhaps the
home-computer marketplace will seule
down for a while. Then again. maybe it
won'i.

So what is the new PCjr like? First of
all. it uses the popular 8088 micro-
processar. The original rumors indicated
that the machine would usc [ntel's latest
variation of the 8088 known as the 80188,
However. large-scale production prob-
lems and/or high price levels could have

been what made IBM change its mind.

The PCjr comes in two basic forms. In
its lower price form it contains 64K of
RAM and no disk drive. It does have
provision, however. for two plug-in ROM
cartridges.

In its expanded form. the PCjr comes
with 128K of RAM and a single 360K disk
drive, (The basic model can be upgraded
to the enhanced version.) To use the disk
drive. you must have 1BM’s latest version
of the PC-DOS operating system. version
2.1. That updated and revised version of
PC-DOS 2.0. which was introduced in
March 1983, is used by the IBM PC/XT.
The PCjr cannot run PC-DOS 1.1. which
is the primary operating system for most
IBM personal computers.

One of the most interesting features of
the new maching is its keyboard. The unit
uses its own specially designed 62-key
keyboard. 1t is unique because it's cord-
less. The keyhoard communicates with
thc base unit via infrared. using an ar-
rangement similar to that used with mosl
remote control units on TV sets. The key-
board has a range of about 20 feet and, of
course. contains Its own buili-in battery
supply. That cordless feature gives great
flexibility in using the machine and

should make it popular in a home environ-
menl. A cord is available at exira cost for
those who want one, or for those instances
where more than one unit is 1 use.

That's not 1o say that all is well regard-
ing the keyboard. Rather than using a
stamdand typewriiertype keyboard, 1BM
has chosen to go with calculator-type
keys. That type of keyboard is just not
suitable for applications such as word pro-
cessing of any other task Where productiv-
ity is important. The reasons for IBM’s
choice of keys is not ¢lear. Cost may have
been a factor. or perhaps the compiny was
worried that the PCjr would cut into the
sales of PC's 10 busincss.

Like most other personal computers.
the PCjr comes with BASIC. Here. a
version of Microsoft's BASIC interpreter
is stored in ROM. Also stored in ROM is a
casselte-tape operating system that lets
you use a cassetic recorder for mass stor-
age. The ROM also contains a short w-
torial on how to use the keyboard.

Many of the applications programs for
the PCjr are supplied in plug.in ROM
cartridges. Most of those arc games and
simple educalional programs. [ncluded
among those cartridges is a 32K BASIC
cnhancement that allows you 10 use a

[~
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joystick or lightpen. It also upgrades the
BASIC’s graphics and music capability.

For more advanced applications. the
software is, of course, available on disk.
Among the disk software cumrently avail-
able for the machine is PFS:File.
PFS:Report, and Time Manager.

Note that most of the disk software
available for the PCjr is not compatible
with the original PC and vice versa. It
would have been foolish of IBM to make
the two machines compatible. IBM would
lose millions in sales of (heir big machine
to the PCjr if that were the case. While
many of the available programs can be run
on boih. they come in versions that are
specially adapted to the particutar ma-
chine.

Finally, the PCjr displays 40 columns
{80 columns in its enhanced version) on a
standard TV set. color video monitor. or
RGB monitor.

With regard to accessories and pe-
ripherals, IBM offers an internal modem
module for communications applications,
joysticks. and a paratlel interface for a
printer. [BM is also offering a compact
thermial printer that will accommodate
80-characicr lines and graphics. At a sug-
gested price of $169. it is one of the lowest
priced printers on the market.

[t's anybody's guess how popular the
IBM PCjr will be. But if the popularity of
IBM’s original PC is any indication, you
can expecl it to be an overwhelming suc-
cess. 111 probably be tough to beat. With
a huge number of sales expected, third-
panty software and accessories companics
will spring up everywhere to provide soft-
ware and hardware of all types. If you are
shopping for a home computer to play
games. or to use for educational pur
poses. the PCjr is a good one 10 look at. In
its basic form it sells for $695. The en-
hanced disk-dnive model sclls for 1295,

Long Live the Competition.

The PCjr will obviously make a dent in
the home-computer market. However. it is
high priced for a home computer. leaving
ample marketing opportunities for other
manufacturers. Popular home computers
like the Commodore 64 and Radio
Shack’s Color Computer models may not
be severely affected by the PCjr. Most of
those machines sell in the $200 to 5300
category and. as a result. are a lot more
affordable than the up-scale PCjr. There
aresstill millions of people who want a low
priced entry-level machine. For instance,
for those just coming 1o personal comput-
ers. an inexpensive introductory product
is desirable since it limits their Oullay
should they find that they don’t like com-
puting. Betier to have a $200 machine on
a closet shelf than a $600 or $1200 one.

IBM’s new entry seems to be targeted at
more affluent entry-level customers. It is
also aimed at home users looking for their
second machine. The PCjr is centainly a

step up from the low-end machines, but it
does not require the cash commitment
that a machine like the PC does.

Another area that the machine should
do well in is education. In fact. the Wall
Streer Journal recently reported that Vir-
ginia Polytechnic Institute has ordered
1600 units for use by their engincering
students.

IBM, then, has chosen an interesting
niche for {ts new machine, one that will
guarantee them incredible volume but
also one that will not destroy the competi-

L3

tion or their booming PC business. R-E
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books

In, or gut of circult. GOOD-BAD analysis
of NPN's, PNP's, FET's, dipdes and
SCR's

tnstant. In or out-ol-circuil leakage
detection

Digital scanning circuit automatically
determines lead configuration

Low-power CMOS design for extanded
bailery lite

Uses two standard 9V batteres {not
included)
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Learning electronics
IS N0 picnic.
i

— []

At any level it takes
work and a few
sacrifices. But with
CIE, its worth it.

WWWwWwW americanradiohistorv comm


www.americanradiohistory.com

Whoever said, “The best
things in life are free]” was writing a
song, not living a life. Life is not
just a bowl of cherries, and we all

ow it.

You fight for what you get. You
ﬁlel what you fight for. If you want a

omu?h. practical, working knowl-
edge of electronics, come to CIE.

You can learn electronics by
spending some hard-working time
at home, Or, would you rather go
bowling? Your success is up to you.

At CIE, you earn your diploma.
It is not handed to you simply for
puttingin hours. Butthe hours youdo
put in will be on your schedule, not
ours. You don’t have to go to a class-
room. The classroom comes to you.
Why electronics training?

Today the world depends on
technology. And the “brain” of
technology is electronics. Every
year, companies the world over are
finding new ways to apply the
wonders of electronics to control
and program manufacturing,

rocessing...even to create new
eisure-time products and services.
And the more electronics applica-
tions there are, the greater the need
will be for trained technicians to
keep sophisticated equipment finely
tuned and operating efficiently.
That means career opportunities in
the eighties and beyond.
Which CIE training fits you?

Beginner? Intermediate?
Advanced? CIE home study courses
are designed for ambitious Eeople
at all entry levels. People who may
have:

1. No previous electronics knowl-

e, but do have an interest in it;
2. S5ome basic knowledge or experi-
ence in electronics;

3. In-depth working experience or
prior training in electronics.

You can start where you fit and
fit where you start, then go on from
there to your Diploma, an Associate
Degree if you want it, and career.
Many people can be taught
electronics.

There is no mgstery to learning
electronics. At CIE you simp:r start
with what you know and build on it
to develop the knowledge and tech-
niques that make you a specialist
Thousands of CIE graduates have
learned to master the simple prin-
ciples of electronics and operate or
maintain even the most sophisti-
cated electronics equipment.

CIE specializes in electronics.

Why CIE? CIE is one of the
largest independent home study
schools that specializes in electron-
ics. Nothing else. CIE has the elec-

tronics course that’s right for you.

Learning electronics is a lot
more than memorizing a laundry list
of facts about circuits and transis-
tors. Electronics is interesting! It is
based on recent developments in the
industry. It's built on ideas. So, look
for a pro. that starts with ideas
and builds on them. Look to CIE.
Programmed learning.

That's exactly what happens
with CIE's Auto-Programmed®
Lessons. Each lesson uses famous
“programmed learning” methods to
teach you important principles. You
explore them, master them complete-
ly, before you start to apply them.
You thoroughly understand each
step before you go on to the next.
You learn at your own pace.

And, beyond theory, some
courses come fully equipped with
electronics gear {the things you see
in technical magazines) to actuall
let you perform hundreds of check-
ing, testing, and analyzing projects.
Experienced specialists work
closely with you.

Even though you study at home,
you are not alone! Each time you
return a completed lesson, you can
be sure it will be reviewed, graded,
and returned with appropriate
instructional help. n you need
additional individual hel p,lf\"gu get
it fast and in writing from
faculty technical specialist
best qualified to answer
your question in terms
you can understand.

CIE offers you an Associate
Degree.

One of the best credentials you
can have in electronics — or any
other career field—is a college
degree. That's why CIE gives you
the opportunity to earn an Associate
in Applied Science in Electronics
Engineering Technology. Any CIE
career course can offer you credit
toward the degree...more than half
of the number needed in some cases.

You can also prepare for the

overnment-administered FCC

Federal Communications Commis-
sion) Radiotelephone License,
General Class. It can be a real mark
in your favor...government-certified
proof of your specific knowledge
and skills.
Today is the day. Send now.

Fill in and return the postage-
free card attached. If some ambitious
person has removed it, cut out and
mail the coupon. You'll get a FREE
school catalog plus complete infor-
mation on ingependent ome study.
For your convenience, we'll try to
have a CIE representative contact
you to answer any questions you

may have.
Mail the card or
the coupon or write
CIE (mentioning the
naﬂrrle and date c))f

is azine) at:

l??Gm&gst 17th

Ohio 44114.

. g RE 80
l CI Cleveland Institute of Electronics, Inc.
1776 East 17th Street. Claveland, Oho 44114

. Accredited Member Natianal Home S1udy Council

YES...] want to learn from the szﬁ‘ecialists in electronics — CIE. Send me my FREE
. CIE school catalog...including details about the Associate Degree program...
. plus my FREE package of home study information.

Print Name
. Address Apt.
l City. State Zip .
l Age—  _ Area Code/Phone No. /.
l Check box for G.1. Bill bullelin on Educational Benefits: (1 Veleran [ Active Duty
JJ MAIL TODAYI
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STATE OF SOLID STATE

Telephone ringer iC's

ROBERT F. SCOTT, SEMICONDUCTOR EDITOR

HALHU-ELEU | HONICS

FOR YEARS. MANY OF US HAVE FOUND THE
strident rones of 4 telephone bell annoying
and have wished for something with a
more pleasant tone. Others have wanted
an extension telephone ringer in the
garage. workshop. or similar location, but
never got around 1o having onc installed
by the telephone company. Now.
Motorola has introduced the MC34012
telephone bel} ringer IC. a simple solid-
state device that can be used as a solution
to both problems. A pinout of that device
is shown in Fig. 1.

Let’s sec what the pin functions ate: Pin

| {#g) is the negative output of the internal
diode bridge. Pins 2 and 3 (ac, and acy)
are the input terminals for the AC icle-
phone-line ringing signal. Pin 4 (ga) is
the ringer output terminal. Pin 5 (ki) is the
positive supply terminal for the oscillator,
_frequency divider, and bufferamplifier
circuits. Pin 6 (Rs) connects to an external
sense resistor, pin 7 {RF) connects to a
filter capacitors. and pin 8 (RC) connects
toan external R-C circuit that controls the
frequency of the intermal oscillator.

The MC34012. a monolithic 2L linear
device. is housed in an 8-pin plastic DIP.
That IC is used to drive a piczotlectric
ceramic sound transducer to produce a
pleasant warbling tone al a suitably high
audio level. [tis available in three output-
frequency ranges. and those ranges are
indicated by the suffixes -1, -2 and -3 that
identify the 1-kHz, 2-kHz and 500-Hz de-
vices, respectively.

The MC34012-] has a base frequency
of 4 kHz and produces 800-Hz and 1000-
Hz ones. Similarly, the MC34012-2 os-
cillator operates at 8 kHz and generates
1600 and 2000-Hz tones. The MC34012-3
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has a 2-kHz oscillator and produces a
400- and 500-Hz 1one. The warble fre-
quency of the devices is |3 Hz. The tone
ringer output can seurce or sink 20 mA
with an output-voliage swing of 20 volis
peak-t0-peak.

The input impedance presented 1o the
telephone line by the devices meets Bell
and EIA requirements. Typical perfor-
mance characteristics of the three devices
are given in 1 (able available from the
manufacturer. Now, let’s look at how
those devices work.

How the ringer works

Figure 2 shows the functional block
diagram of the MC34012. It consists of a
relaxation oseillator and iwo frequency
dividers thai provide the high- and low-
frequency segmenits of the warble tone, as
well ax the 12.5-Hz warble rate, The IC is
connecled across the ielephone line
through the series network consisting of
Rl and Cl. The line-input resistor, RI,
controls the ringer’s input impedance as
seen by the telephone line. That resistor
also limits potentially harmful curreni
surges caused by line transients, and in-

MNuences the ringing-threshold voltage.
The value of Rl can range from 2000 1o
10.000 ohms. Capacitor C provides AC
coupling between the line and the IC, and
also controls the ringer’s input impedance
at low frequencies. The value of that ca-
pacitor can range from 0.4 10 2.0 pF.

The base frequency of the relaxation
oscillator, which can range between | kHz
and |I0kHz. is determined by the values of
R2 and C2. The capacitance value of C2
may range between 400 pF and 2000 pF.
Frequency-determining resistor R2 may
be a selected value between 150 and 300
kilohms. The frequency of the warble
tone at the ringer output terminal (pin 4)
switches between f/4 and f/S at a 12.5-
Hz rate.

The DC voliage needed to power the 1C
is obtained by rectifying and filtering the
20-Hz AC ring-signal voltage (60 to 90
volts RMS). That DC voltage supplies
power to the tone generator and the cir-
cuits nceded to drive the ceramic trans-
ducer. The ringing-signal voltage is rec-
tified by the full-wave bridge and develops
currents along two paths. In one path, an

continued on page 96
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THE DRAWING BOARD

Using the 4018

RCBERT GROSSBLATT

RADIQ-ELECTRONICS

LET'S CONTINUE THE DISCUSSION OF THE
4018 that we began last time.

Before we sce whal’s necessary to
make the 4018 start to do things in the real
world. it's a good idea to spend a little
tlime going over the circuitry we need to
make the device programmable. The first
thing you should realize if you start play-
ing with the IC is that the yas inputs and @
outpuis are complimemary—when an in-
put is low, the corresponding output is
high. The reason for 1hat apparent bit of
insanity has to do with the internal design
of the device and is just one of those
things we’ll have to live with. In passing.
il should be mentioned that there are ways
to lake care of that if you regard it as a
problem.

Remermber that that IC is really a series
of daisy-chained flip-flops: i.e. a shift reg-
ister with parallel and serial inputs. When
we make it programmable. all we're
doing is preloading the fiip-flops. That
lact. coupled with the fact that the zero
count has all highs on the outputs, makes
the coding of the 4018 unique. Table l isa
listing of 1he code to keep in mind when
you use the janm inputs.
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In Fig. | we have the Circuitry we talked
about last month. Resistors Rl and RS
hold all the Jast inputs high, They re se-
lectively brought low with S1. a rotary
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o0
ofa WAVE SHAPER/
CONVERTER OUTPUT BYFFET

switch that encodes all the inputs prop-
crly. The 4018 won't pay any autention to
the 1ast inputs unless the PRESET ENABLE
pin. pin 1{. is brought high. That is taken
care of by IC1-a and [Cl-b. half of a 4001
quad now gate. If you look at 1he data in
Table | you'll see that Q4 and @3 can be
decoded when the count reaches nine and
we can use that 0 fiash a high at the
PRESET ENABLE. [f that looks strange
compared to the 4017, remember that pre-
loading the 4018 at the 1AM inputs means
that we're telling the IC what number to
start the count with: ob the 4017 we were
telling the IC what number to end the
count with. That may seem a bit striange
but such are the peculiarities of things in
the digital world. Seriousty though. it's
really a very important point and you
should make sure you understand it.
There is a fundamental difference in the
4018’s fixed and programmed modes. Ob-
viously the hardware is different. but
there’s also a difference in just how the IC
goes about actually dividing a frequency.
In the fixed mode. the data on the selected
output pins is constantly being recircu-
lated through the internal Aip-fiops.
When the count reaches the number
you've chosen for division. a logi¢ one
thigh} is force-fed to the paTa input and
appears at the gioutput with the arrival of

FIG ¢

the next incoming clock pulse. What is
really happening here is that a particular
stream of ones and zeros are trapped in the
IC. Division. then. is being done by start-
ing with a count of zero and working our
way up the ladder

Fixed mode division. as we've already
seen. is quite a different thing. We preload
the beginning number and let the device
count from there to ten. The output fre-
quency in that case can be picked off the
DATA (nput just as it was in the fixed mode.
but the waveforms are very different in the
two cases. With fixed-mode division we
wind up with a 50/50. or nearly 50/50.
duty cycle. In the programmed mode.
symmetry is out the window.

What. "'you may very well ask, is the
advantage inusing that IC? Well. the pans
count is lower in circuits using the 4018
than in circuits using the 4017—only two
exiernal gates are needed as opposed to
four—and we have a means of program-
ming the IC that is completely indepen-
dent of the outputs. If you think about that
for 3 moment and take another look at Fig.
I. you'll realize ihat the rotary switch
there could easily be replaced by some-
thing much more exciting and versatile.
namely a microprocessor. We'll ger back
to that in a few months or so.

continted on page 97
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“I built this 16-bit computer and
saved money. Learned a lot, too.’

Save now by building the Heathkit H-100
yourself. Save later because your computer
investment won't become obsolete for
many years to come.

Save by building [t yoursell. You can save hundreds of
dollars aver assembied prices when you choose the new
H-100 16-Bit/8-Bit Computer Kit -- money you can use
to buy Ihe peripherals and software of your choice,

H-100 SERIES COMPUTER SPECIFICATIONS:

USER MEMORY: MailMerge

192K-768K bytes' Data Base Manager

MICROPROCESSORS: L b D

16-bit: 8088 General Ledger

8-bit: BOAS Accounts Receivable
Accounts Payable

DISK STORAGE: Inventory Control

5.25° disk drive. Sales Invoicing

8 disk drive

Lotus 1,.2.3
winchester drlve PeachText 5000
KEYBOARO:

Fortran-86
Typewriter style,95 keys, Cobol-86
13 function keys. Pascal
18-key numeric pad Basic Compiler
GRAPHICS: Most slandard

Always in graphics mode 8-bh CPM
640h 225v resolution;upto  Software
eight colors are available™

COMMUNICATIONS:
Two RS-232C Serial ‘

Interface Ports and
one parallel port “H
——
-

DIAGNOSTICS:
Memory self-test
on power-up

AVAILABLE SOFTWARE:
Z-D0S {(MS-005)

cP/M”

Z-BASIC Language
Microsoft BASIC
Muttiptan

SuperCalc

wordStar

192K trytes standadd
“Optional
CP/u /s 8 reglatersd
trsdemark of Digaal
Aesearch.

A subsidiary of Zenith Radlo Corporation

The H-100 is easy to buid - the Step-by-Step Heathkit
manual shows you how. And every step of the way, you
have our piedge — “We won't let you tail.” Heip is as close
as your phone, or the nearest Heathkit Electroric Center.

And what better way to leam state-of-the-art computing
techniques than 10 build the world's only 16-bil/8-bit
computer kit? To run today's higher-speed, higher-per-
formance 16-bit software, you need an H-100. i makes
a big difierence by processing more dala faster.

Dual microprocessors for power and compatibility. The
H-100 handles both high-performance 16-bit software
and most current Heath/Zenith 8-bit software.

Want room to grow? The H-100's standard 192K byte
Random Access Memaory complement can be expanded
to 768K bytes - compared to a 64K standard for many
desktop computers.

And the industry-standard $-100 card slots suppart
memory expansion and additional penpheral devices,
allowing your investment to grow.

High-capacity disk storage. too. The H-100's 5.25" floppy
disk drive can store 320K bytes on a single disk. The
computer also supparts an optional second 5.25” and
external 8" lloppy disk drives, For maximum storage, an
optional internal Winchester disk drive is also available.
For more information, circle the reader service number
below. Better yet. visit your Heathkit Electronic Center
for a demonstrationl

The H-100 gives me
the most for my
computer dollar!

sHeathkit
PSSR . ‘Heath
Company

Mearnki Eigclionic Conters are unas ol verdecnnology EI8cironcs Corborati
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An easy and accurate IFT test

JACK DARR, SERVICE EDITOR

SEVERAL YEARS AGO. THE FIRST INTE-
grated flyback transformers (IFT) began
to appear. Those firsl IFT's gave many
technicians quite a bit of trouble, so it was
very natural that they weren't too fond of
them! However. over the years they've
been dramatically improved and today are
used in many modern TV sets. Because of
that. we thought you might be interested
in an casy and very accurate test method
that we*ve recently nin across.

The miethod that we’ll describe here
doesn't use any (est equipment that you
don’t already have {or should have!). All
that's needed is a variable transformer, a
scope (either single or dual trace), an AC
ammeter, and a couple of shon ¢lip-leads.
Basically. all you have to do is to arrange

things so thal the horizontal oscillator
runs. Then monitor the prescribed test
points (with a scope) while gradually in-
creasing the line voltage to approximaely
1A of its normal value.

Procedure

The first thing 1o do is 1o connect the
variable transformer and ammeter as
shown in Fig. . The ammeter should have
a range of al least § amps.

Figure 2 shows 2 partial schematic of
Sylvania’s C3 color-TV chassis that we
talked about last month. While we’ll talk
specifically about that chassis, the meth-
od we'll use can be adapted to others.
Assuming that you'te using a dual<trace
scope. first connect Channel A of the

TD
TV SET
3

117

VAL
VARIABLE
ISOLATION
H TRANSEDRME Ry
D_ TRANSFORMER {VARIAC)
FIG. T

scope to the ourput of IC500, the horizon-
tal oscitlator. (That IC isn’t shown in the
figure, but its output is—at the input of
Q400.) Set the Channcl A atenuation to 5
volts and the nmebase 10 [0 ps-perdivi-
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sion. Now. connecl Channel B 1o the cot-
lector of Q452. the horizontal-owpul
transistor. (Tha iransistor also isn'l
shown. The horizomial drive signal-
from T402—is fed to its base.} Set the
scope 10 10 ps-per-division and the at-
tenuation 10 100 volts.

Next, connect a clip lead across R406
in the starter circuit. Doing so raises the
stant voltage to a level that will maintain
the operation of the horizental oscillator.
That voltage is normally 10-wolts DC, but
at the reduced line voltage you should
read about + 5.6 wolts. Note: Our tests
were made with the linc voltage as low as
40-volts, AC: you shouldn’t have to raise
the voltage above 70-volis AC. Before
going any further it's a good idca to dis-
able the error tatch circuit by removing
R436. Thal's because if theres some
other trouble with the set. the error laich
may fire and kill the horizontal drive sig-
nal. Caulion: be sure that the set is never
plugged into full iine voltage with R436
removed or you'll be inviting a mess of
trouble for yourself.

FiG. 3

Now using the variable wransformer.
gradually increase the line voltage until
you sce a 7-volt peak-to-peak sawtooth
signal on Channel A of your scope. That
sawlooth signal goes to the pulse-shaper
and the switched-mode iransformer that
drives the horizontal-output circuitry. If
the Channel A scope patter is like the
one shown in Fig. 3-a, you have a good
drive signal. Now, look at Channel B, you
should see a clean 500-volt peak-to-peak
pulse as shown in Fig 3-b. if so the IFT is
good. If the drive signal is good but you
have a distorted or scrambled signal on
Channel B. as shown in Fig. 3, you've
gol # problem.

If- the signal is distorted be sure to

check all rectifiers used in the numerous
low-voltage supplies {there are 4 or 5 of
them}. Waich out for shorts. Should your
measurements indicale a short, stop and
check out all of the low-voltage supply
circuits. A shorted diode in any one of
those supplies will cause trouble. Also,
check for blown fuses and bumt compo-
nents. If you discover any evidence of a
short. measure the resistance of the asso-
ciated components and make any neces-
saty repairs. Study the schematic
carefully to see if there is a low-voltage
shutdown circuit in the set. If so. disable
it and follow the same procedure as be-

fore. (The same precautions apply.) If
after making all the necessary checks. you
still get an indication of a short circuit,
you ¢an be fuirly sure that the IFT is bad
and should be replacced. If you don’t get
the commect waveform. check the lime-per-
division setting of your scope. After ser-
vicing. check to sce that all jumpers have
been removed and all disconnected parts
have been replaced.

Though the above method was de-
veloped for the Sylvania/Philco C3 chas-
sis. we don’t see why the basic procedure
couldn’t be adapted to other manufac-

coniinred on page 93
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Eleclrnmcs MINEARS

CALL NOW
AND

' RESERVE
YOUR SPACE

® 6 x rate S605 per each insertion.

* Reaches 235,323 readers.

* Fast neader service cycie.

® Short lead tme tor the placement of
ads.

* We typeset and layout the ad at no
additonal charge

Call 212-777-6400 10 reserve space.
Ask lor Arline Fishman. Limited num-
ber of pages availabile. Mail materials
to: mini-ADS. RADIO-ELECTRONICS,
200 Park Ave. South. New York, NY
10003,

THE MEARN LITTLE KIT New compact kit of
electronic 100ls. Includes 7 screwdrivers,
adjustable wrench, 2 parr pliers. wire stripper,
knite, algnment 1ool, stainless rule, hex-key
sgt. sei1ssors, 2-llexible liles, burnisher,
soldefing Iron, solder aid, solder and de-
soldenng braid. Highest quality padded zip-
per ¢ase, Send check or charge Bank-
Amencard, Mastercarge, or Amencan Ex-
press. The JTK-6 sells for $95.00—JENSEN
TOOLS INC., 7815 S, 46th Street, Phoenix,
Arizona 85040, (602) 968-6231.
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WIRELESS & ELECTRICAL CYCLO-
PEDIA. Onginalty printed In 1918, this 176-
page reprint of the complete catalog gives
yOu an accuraie look at the state of electron-
ics 1n 1918, Contains everything irom a Zing
Spark Gap fo a 1000-Miie Receiving Outin.
You can gel your own copy of this modem
aniique, prolusely illusirated. for only $4.95
plus $1.00 P&H. Order yours lrom R-E
BOOKSTORE, Radio-Electronics, 200
| Park Avenue, South. New York. NY 10003,

MAE 3 MICROWAVE ANTENNA—32 DB
Gain 1.8-2.5 GHz Tuneable. Complete with
hardware lor hofizontal or veri. polarty, powar
supply, down convertor, 2 siagé RF AMP.
Commercial grade. $89.95, By phone or mail
order only. Visa or MC. "Check or M.D.
‘Check orders held 30 days belore shipping.
5% shipping & handling. KASHIWAGI ELEC-
TRONICS CORP., 355§ S. Highland Dr.
Sulte 14, Lam Vegas, NV. 89103,
702-367-1241.
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CELSISTRIP* TEMPERATURE RECORD-
ING LABELS cover a range from 105°F 1o
500°F, avalabie in indmwdual dots or rmult-
recording stnps. Celsistnp® gives a perma-
nent reading of any surface. Use them as a
guarantee misuse claim walves label. Priced
as low as 17¢ each (in quantity}. Frea sampla,
SOLDER ABSORBING TECHNOLOGY,
INC.. South End Bridge Circle. Agawam,
MA 01001, Tol free #1-800-628-8862.
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SCRAMBLING

SICHRIGUES

SUBSCRIPTION TV MANUAL. This infor-
mation packed bogk delails the methods
used by subscriptlon TV companias fo
scramble and descramble video signals,
Covers the sinewave, gaied pulse, SSAVI
system. and the methods used by most cable
companies. Includes circuit schematics, the-
ory. waveforms and trouble shooting hints.
Only $12.95 puls $1.50 first class shipping
and handling. RANDOM ACCESS, Box
41770R, Phoenix, AZ 85080.
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VIDEQ CASSETTE REWINDER VHS and
BETAMAX-—Prolongs ihe life of tapes and
1ape heads. Saves time and»s fulty automanc.
$49.95 plus 5% shipping and handling.
Check or money order No COD'S please.
Send $2.00 for catalog on Video, Computars.
and lelephones. Bay State Electronics. P.O.
Box 263, Accord, Mass. 02018,  reuson
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MINIATURE %W 5% CARBON FILM RE-
SISTORS ofier supenor overall performance
charactenstics compared to carbon composi-
tion resisiors - al significant cost savingst EIA
color coding. 1 ohm thru 10 megohm. $3.75
per hundred per value. Mastercard, Visa,
American Express, accepled. Please add
$2.00 for shipping. Califomia residents add
6% Sales Tax. No C.O.D. ACORN INDUS-
TRIAL ELECTRONICS P.O. Box 10846,
SANTA ANA Ca, 92711.1300-D E. Edinger
Ave., Santa Ana, Ca. 92705. {714)

547-8424.
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APPLIANCE REPAIR HANDBOOKS—13
volumes by service experis; aasy-io-
understand diagrams. illustrations. For major
appliances {air conditioners, refrigerators.
washers, dryars, microwaves. elc.). elec,
housewares, personal-care appllances.
Basics ol solid state, sefting up shop, test
instruments. $2.65 to $5.90 each. Frae
brochure, APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148, 1-(312) 932-9550.
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SERVICE CLINIC
continued fram puge 93

turer’s sets using the same type circuitry
with a liitle ingenuity, That is. provide a
start-up and run voltage 10 the horizontal
oscillator with an external low-voitage DC
supply. You don't have one? How abow
the bias box in your alignment setup?
They have the right voltage and most of
them will supply the full current needed!
If you don’t have one. but your sweep
generator or marker/adder has one or lwo
buili-in, that’s fine (my Heathkil /G-57
does).

Why not try looking for other ways to
use that test setup. it just might turn out to
be a handy-dandy idea! R-E

SERVICE
QUESTIONS

SYNC PROBLEMS
! am having trouble tracking down the
cause of 8 problem with an RCA EQ-335W.
The set works tine untll there Is a dark
continued on page 110
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MONEY!
it’s free!

Quality Crystals Available for
Communications  Industry
Marine VHF Scanners
Amateur Bands CB Slandard
Microprocessor CB Specials
*Just One or Hundreds'”

QOur low prices result from mod-
ern equipment and technotogy,
efficient trained employees, and
low sales costs. Call us.

JAN CRYSTALS

P.O. Box 06017
Ft. Myers, FL 33906
Call (813)936-2397
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" The world of W
electronics
gee-wizardry

-YOURS FREE.

32-pages of lest inatruments — from the
latest dighal multimeters 10 the tamous
EICO scopes Security systems. Auvlo-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
Card of send 50¢ for first class mail.

=
m" 108 Haw Soulh Road
e Hlckaville, N.Y. 1150
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STEREO CATALOG
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New from

~B&K-PRECISION-

Autoranging
and
manual control
inone DMM

Model 2816 $150

a Full manual or full autoeranging on
volts and ohms

a 3ingle rotary selector switch
control

0.25% DC accuracy

500 hour battery Ilfe

Continuity test beeper

Diode check

Transient and overload protected

STATE OF SOUD STATE

contimeed from page 88

internal Zener diode between pin § and
ground provides 22 wolts 1o operate the
oscillator. frequency dividers. and buffer/
amplifier output stage. Capacitor C4 (1.0
1o 10.0 pF) filters the supply voltage for
the tonc-generalor circuils und provides
an AC-current path to ground for the 10-
volt RMS ringer signal when the phone
ringer is not driving 4 load. Powentially
harmful line transienis trigger the SCR
when the Zener regulator current excceds
about 50 mA. When the SCR fires. it
diverts current from the shumt regulator
and reduces the power dissipated within
the IC

In the second current path the rectified
ring-signal voltage produces s current
flow through R3. the input-current sense-
resistor. Lo control the ringing-threshold
voliage. The design range for R3 is 800 10
2000 ohms: increasing Lhat resistor de-
creases the ring-start volage, Capacitor
CJ filters the voltage across R3 at the
input to the threshold comparator and 2lso
filters oul the transients developed by the
telephone dialer. When the voltage across
C3 exceeds 1.7 volis, the threshold com-
parator enables the output buffer/ampli-

fier so that the warbling tone-ringer out-
put signal reaches the ceramie transducer.
Suitable values for C3 range between 0.5
and 5 pFE

The MC34012 1elephone Lone ringer is
available from Motorota distributors. and
wholesale and retail parts suppliers and is
priced at $1.24 cach in lots of 100 10 999.
Suitable piezoelectric transducers include
the PT-7 and PT-8 models from Mallory
Distributor Products Co. (Box 1284, In-
dianapolis, IN 456206} and some of the
Jransducers from L&M Components.
(PO Box 25110. Ponland. OR 97225).

New microelectronics data book

Microelectronics Data Catalog is a
new (1983) 559-page edition that pro-
vides detailed technical and design data
on General Instrument’s line of integrated
circuits. The nine families of digital mic-
rocircuits presented are dedicaled to the
compuler and communications indus-
tries. Product categories listed by chapter,
include ROM'S, EAROM'S (Electrically
Alierable Read-Only Memories),
Microcomputer, Audio, Telephony. Data
Commuications, ULA’s (Uncommitted
Logic Amrays), Video, and Tuning. 1t is
offered free and may be obtained through
world-wide sales offices General Instru-
ment, Microelectronics Div., 600 W.
John Su., Hicksville. NY 11802. R-E

High energy fuse

Model 2807 $115
Same features as Model 2816 with 0.5%
DC accuracy

Model 2806 §75
Autoranging only on volls and ohms,
manual amps. 0.7% DC accuracy

For more information contact your
BAK-PRECISION
distributor or write for specifications.

| 2T PRECISION

DYNASCAN
CORPORATION

6460 West Corliand Street
Chicago. llinois 60635 - 312/889-9087

i Al Laten kst W Du land 84, Ch LN -t
Canndias Boirs, baiin 1o tfon s, Grdree
Touin B Canirat Rovd TICAR Tkl
Ermgerg Lignsivn Pissrstw, N7 1153)
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THE SA-4

DESOLDER
STATION
L

NOCLOGGING
SELF CONTAINED PUMP
CERAMIC HEATING ELEMENT

The new model §A-4 Desoldering Station feaiures a self-Contained high-volume
paci and lightweight lor complete portability
to spate lor the most difficult thru-hole and muhileyer applications
suited for production as well as prototype and labovatory use. the S
leatures a convenient pistol grip handplece. trigget -actuated

vacuum pump.

HEAT RESISTANT SUCTION HOSE
POWERFUL SUCTION CAPABILITY
HIGHLY FUNCTIONAL HANDPIECE
LONG LIFE REPLACEABLE NOZZLE
EASY CLEANING AND FILTER REPLACEMENT

<«

$296.00*

. yet with pow

straighs flow design. emsy eollector cleaning. and a handy ool hokda

the contyol unit.

tip. tip cleaning pin. and spare filters.

"Coes not include shipping charges and localiaxes.

. ned bor long lile and low maintenance. the §
easily disassembled when service is requited. Supplied with 0.039 i

i

» DT1 CORPORATION

ELECTRONIC TOOLS & ACCESORIES ]
2-05 Banta Place- Far Lawn-NJ D7410-USA Tel 2(0-79
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DRAWING BOARD
continued from page 90

A sinewave generator

For the moment, however. let's get back
to the reason we started playing around
with the 4018. Look back at the timing
diagram that appeared in February's col-
umn, the first thing 1hal comes (o mind is
that the symmetry of the outputs is perfect
for generating sinewaves. As a matter of
fact. that is one of the most common uses
for the 4018. Before we actually stant
doing the design. let's lay down the design
criteria.

1. The parts count will be as low as

possible.

2. Battery operation will be possible.

3. The bandwidth will be at least 100

Hz to 100 kHz

4. The cutput trequency will be con-

trolied by a potentiometer.

There are all sonts of additional bells
and whistles that we could add to that
list—readouts. keyboard frequency-se-
lection, and so on. All those sens of
things are design problems on their own
and arc really beside the point. Once
we've described the basics we can spend a
bit of time exploring the extras.

If you stop and think about it for a
moment. the basic method behind gener-
ating a sinewave with a 4018 is simple, Of
course, that’s just the basic method. Just
as with anything in electronics. once you
get past the beginning, things have a nasty
habit of geuing incredibly hairy. How
sharp your razor has to be in order to cut
through it all depends on a lot of things
ranging from the depth of your interest to
the extent of your need.

As you should all know by now, the first
step in any design is (0 make sure you
know what you want to do and then work
out the bare bones of the problem on pa-
per. You can't 1alk about components and
circuitry unless and until you've got a
clear idea of your objectives and a block
diagram of a possible solution in front of
you. Since we know what we wanlt to do.
our next siep is to draw a block diagram.

Figure 2 is a representation of what we
want to design. It looks simple because
the problem is simple—don’t forget that
we've already decided. at least for the
moment, 10 drop a lot of the bells and
whistles.

All of our discussions the last few
months have been aimed at laying the
groundwork for an understanding of the
design of the DVA converter shown in the
block diagram. All we’re talking about
there is using the 4018 to convert a stream
of clock pulses into something that can be
made into a sinewave. How we would go
about doing that should be evident after a
guick look at the 4018 timing chart in
February's column. All that wonderful
regularity at the oulputs is just perfect for

what we have in mind. It's a matter ol

adding the outpuls together in some way
Lo create an up and down staircase that we
can iron smooth with the wave shaper,
As with any D/A conversion. the more
digital steps you start with. the better the
analog signal you wind up with. Since the
4018 has five internal flip-flops. we'li use
them all. Not only will that give us the
maximum number of digital steps. but it
helps us salisfy the first of our design
eriteria—kecping the parts count down.
Using all the f%ip-ﬂups in the device
mieans that we're setting it up to divide by
ten. Again. take a look at February's col-

urn if you're not elear about that. When
vou use the 4018 for fixed division by ten,
the external parts count is exactly zero!
You ¢an’t do much belter than thal.

If the IC is going to be dividing by ten.
it follows logicalty that the input ¢lock has
10 run 1¢n times faster than the maximum
frequency we want for our sinewave. Cri-
terion 3 means that we re going toneed an
input clock that can put out everything
from a minimum of | kHz to a top of at
teast | MHz

When we continue next time. we'll
work out the details of the circuit and see
what we have to do 10 make it work. R-E

Electronics Paperback Books
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YIDEO GENERATOR

continued from page 48

 DESCRAMBLER
PARTS

We stock the exacl parts and PC Board for
Radio Electronic’s February Articke on building
your own Cable TV Descrambler.

#701 PARTS PACKAGE . $29.95
includes all resisiors, CapACiions, diGdus. transistocs.
nilegrated ciraxts. covls and IF 1ranstormers
{BKAN-K5552AXX).

#702 PC BOARD ......... $16.95
Etched and drilled E!inmm x PC Board a5 shown
=

BOTH #701 & #702 ..... $39.00
Al $2 50 Poshige & Hendling

=
Je U}
ELECTROMICS, ITIC.

P.O. Box 52
Cumberand. Rl 02864

CIRCLE 4 ON FREE INFORMATION CARD

Buy Digect & Save
SUPE[ SPECIALS

o) =

40 CHANNEL
|—Ffms |CONVERTER
= $9G9s
Advanced d Slate design and cir-
cuitry alie  you to receive mid &
super ban  hannels. Restores pro-
gramminc  Video Recorders.

38 CHANNEL

REMOTE CONTROL

CABLE CONVERTER

5§g9s
JERR'

THE | TE CABLE TV 2

CON'

P-’\ 60 CHANNEL
INFRARED
REMOTE
CONTROL
s129%

Sand 35 for Complete Catalog

oirecT VIDEQ saLes

P.O. BOX 1328
JEFFERSONVILLE, INDIANA 47130

CalL
18122824766

CIRCLE 53 ON FREE INFORMATION CARD

b 7-5/8 INCHES -
FiG. 5—THE SOLDER SIDE of board A 19 shown here, also a1 hahl its actual size.

IC21. IC27-1C31. 1C36, and IC42. The
IC’s in the TO-220 cases (IC43, 1C45,
and 1C46) mount with the metal tab either
to the 1op of the board (1C46.) or to the
right of the board (IC43 and IC45) as
shown in the pans-placement diagrams.

We’ll assume that you have all of the
on-board components mounted on both
boards. The next step is 1o install the 37
Jumpers on board A. using No. 26 wire.
Their connections are marked on the
parts-placement diagram in Fig. 10. Some
of the jumper ends, as indicated. also
serve as test points. Leave some extra bare
wire protruding through the component
side of the board for that purpose.

When all the board-A jumpers are
mounted. the inter-board jumpers should
be installed. OFf course. before you install
the jumpers. you must decide how you
will mount the boards in a cabinet. Figure
11, not shown in this issue, shows how the
boards are mounted in the author's pro-
totype. Board A is mounted on the bottom
haif of the cabinet on W-inch spacers. and
board B mounts without spacers in a com-
plimentary fashion on the top half. The 26
inter-board signal wire connections (No.
26 wire)} are 3% inches long: and the two
inter-board power wire connections (No.
20 wire) are 4 inches long. If you keep the
connections to that length. they will fold
neatly when the two halves of the cabinet
are joined. Yet you will still have easy
access to both boards (for alignment and
service} when the cabiner is open. Note
that IC44 is mounied on the rear panel of
the cabinet. Be sure to use u heat sink and
a TO-3 mounting kit. Apply silicone

WWWW americanradiohistorv comm

grease between case and hear sink for
good thermal transfer. and use at least No.
22 wire for connection to the board.

The other off-board connections in-
clude the front-panel cdmponents:
switches §1-54 . and jacks J1-15. Use No.
26 wire for those. except J2: use a short
piece of minicoax (RG-174) for that con-
nection. Use a strain relief for the power
cord on the back panel and your con-
struction should be complete.

When we continue. we'll discuss how
to check out and align the generator. and
we'll show you Fgs. 6-11. R-E

g

it looks as if his horizontal hold needs
soine adjusting.”
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NEW BOOKS

For more details use the free information card inside the back cover

ELECTROSTATIC DISCHARGE CON-
TROL: Suctessful Methods for Micro-
electronics Design and Manutacturing, by
Tarak N. Bhar & Edward J. McMahon; Hay-
den Book Company, Inc., 50 Essex Street,
Rochelle Park, NJ 07662; 194 pages in-
cluding references and Index; 6% x 9
inches; hardcover; $14.95.

Static electricity 1s famdiar 10 us all as light-
ning, static cling of ciothing, and sparking
when we 1ouch a doorknob or other metallic
obiects n cool, dry weather. Static voitages
up to and sometimes exceeding 15,000 volls
can be generated by simple mo#ions such as
getting up Irom & chair, walking across a
ro0m, rubteng of clothung. and hundreds of
other normal, everyday movemeanis

This book presents the phenomena of elec-
trostalic discharge (ESD). its mpaci on elec-
ronics components. and the precauticnary
design measures thal need lo be used in

controling stalic electricity.

Case nistories of ESD dgmage to micro-
glectronics componentS are Surveyed to alert
readers 1o the severity of damage trom the
ESD phenomena. The manutaciuning pro-
cesses that generate stalic electnicity are de-
talled, and failure modes and mechanisms
are discussed in depth and are illustrated with
axampies.

A guide for establishing, implamenting,
and monitonng an ESD control program is
provided.

CIRCLE 121 DN FREE INFORMATION CARD

PASCAL PROGRAMS IN SCIENCE AND
ENGINEERING. by Jules H. Glider & J.
Scott Barrus; Haydén Book Company,
Inc., 50 Essex Streat, Rochelle Park, NJ
07662; 339 pages — no index; 6% X %
inches; softcover; $18.95.

This book contains 112 programs that salve

problems that are encountered by students.
scientists, and engineers. Each applicalion
includes a bret introduction to the program's
theory and algonmthm, a compleie program
listing, a sample-run, and an explanation of
the results.

The fwst five chapters concentrate on pro-
grams [n general mathematics: coordinate
transtormations, denvatves, integrals, sys-
temns of ditterential equations, matrix opera-
tions, stalistics for data analysis. curve fitting,
and much more,

The next two chapters provide calculations
in basic elactricity and slectrones. from resis-
tor coding to calculations of resonantcircuits.
Thelasl kve chapters pHer programs for com-
puter-arided design of amplihers, power sup-
plies. active filters, passive fillers. communi-
calons ines, and much mare

All the programs have been tested on Ap-
ple i+ and Apple lle microcompuliers with

PICK YOUR WICK

Chemtronics manufactures desoldering wicks in two
wire constructions: Chem-Wik for general puspose
desoldenng with maximum $older holding capacity
and Chem-Wik Lile, 1aster acting 1or Critical heat
sensitive cOmponents. As electronic equipment
becomes smaller, more complex, more demanding,
Chemtronics family of pure copper desoléenng wicks
will meet your needs wilth a chaice of perlormance
characteristics for virtually every desoldering

application.
Send for tree Inerature 10day.

7 Chemfronics
681 Oid Willets Paih
Hauppauge. NY 11788

InNY 516-582-3322

outatandi
1 pF 10 4.

lonly 4% x 244"

clan or enginotr.

800-645-5244
Teiex 968567

tant DIastic caye.

PLEASE SEND ME

HAME _
ADDRESS

CIRCLE 37 ON FREE INFORMATION CARD oY
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CHECK THESE OTHER FEATURES
"Basic accuracy 1% (+ one count) on
oF. nF ravges. 3% (£ one count) on uF

mnge

"Usas §inQke IV Da1ETY [nal incClisded).
*Decimal points light up whan battery is
Iow Of when CADBCITOr |4 cverrange

*Full 4 diglt high eticlency LED dispiay
uES BPECLM CICUHTY 10 Save ON Hatterss.

‘Constructed with & tough WMpact ress

ONE YEAR PARTS & |
LABOUR WARRANTY

E DAETRON
SuImE 105
1748 MAIN STREET
BUFFALG, N.Y. 14211

{416) 258-9701
OwALER BcAut s

_STAYE_ 5

WHY SPEND A FORTUNE ON A
DIGITAL CAPACITANCE
METER?

The MC1004 comes completely assembl
ed and callbraied and at 37995 4p an
value. The sxtansmy rangs of
uF {no exlemal melers nb
Quired) and trys hand hola ponable size
x 1%¢7 make the
MC100A a0 axiremely praciical 8Nd easy .
10 usa Instrument lor the hobbyist 1e¢hn-

| 1pF to89,899 uF‘

ol |

$79.95

1
wTER -

AOuarrty) MC100A L & TTOIS UL | S —
BHAPEING AND HAHDLING 275 (0 wslramenil
L IEHCLOSE CHECK [ MOMEY ORDER [ BiLL MY ¥iSA TOTAL &,
VISA CARDNG. = —
EXPIRY DATE — SIGHATURE. - o B

IMmadinte ShipINg SN OFSETS wilh MONEY GRMME of YTSA.
Pocganat chechs Divass Blow 7 B 3 woehs 1or CHarancy

__2WPCODE _

PEEE HOYYW

w
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CONVERTERS
DESCRAMBLERS

Largest Sclection
of Equipment Available
$ Buy Warehouse Direct & Save $

36 channel
converter
B 54595
36 channel
wired remote
converter
only o—
53895 ="

Send 32 for complete catalog
of converters and unscramblers

Quaniity Dyscounis * Viw = Mastee Charge
Add 57 shipping — Mich revdents sdd 8% sakes 1an

CA&D Electronics, Inc,
P.0. Box 21, Jenison, Ml 49428
(616) 669-2440

Versatile Lab
Power Supply

+ 0-30 ¥OC at D-2A « Excellent Regulation
* Ripple & Noiss - $00 uV * Buill-in Short-
Circult and Overload Prolection

Model 3002A tealures continuousty
adjusiable curvent limiting and prectsion
constant voltage/constant currént operalion
wilh ""aulamatic csossoves.’' This lab-grade
unit can also be used as & curtent requlaled
POWSF Source.

Optional 10-turn voltage & current controls
$25 each. Add $3.00 tor UPS shipping in
Conhinental U.S. Check, Money Order or
C.0.D. accepted. llinois residents add 6%
sales tax

ELECTRO INDUSTRIES, INC.
4201 W.IRVING PE., CHICAGOC, IL 80641
312/738-0990

CIRCLE 70 ON FREE INFORMATION CARO

64K memory and the Apple Pascal system.
All are easy to read and modity.
CIRCLE 122 ON FREE INFORMATION CARD

ELECTRICAL FUNDAMENTALS (Second
Edliion) by J. J. DeFrance; Prentice-Hall,
Inc., Englewood CIHiS, New Jersey 07632,
692 pages including appendicies and in-
dex; 6% x 9vi Inches; hardcover; $26.95.

This book is essentially an updated version
of the author's earlier Direct Current Funda-
mentals and Atternating Curnent Fundamen-
fais: it 18 intended for use as a Hrst course in
electricalfelectronics technology, and is
aimed pnmanly at the lechnical instivte,
community. and junior college level It ig wnt-
ten in the conversational style that proved to
be successiul in those eardier volumes,

The emphasis i on concepls and not on
maihematical defivahons. although mathe-
matics 8 used whenever the matenal pre-
gented has quanlitative aspecis lhat.the
student needs 10 be abie {0 evaluate. Al the
end of each chapter are review questions that
will enable the student to evaluate his or her
comprehension of the material just covered.

The student must have a foundation in the
principles of algebra. and some knowiedge of
basic trigonomeiry and loganthmic functisns.
Calculus is used in some of the denvations.
50 some background there wouid be helpful;
but # is not needed 1or the cgmprehension of
electrical theory or for sohang problems

A major change in (his edition is the switch
Irom the phrase “eieciron flow” t¢ “current
How,

CIRCLE 123 ON FREE INFORMATION CARO

DOING BUSINESS WITH SUPERCALC, by
Stanley R. Tro$t; Sybex, Inc., 2344 Sixth
Street, Berkeley, CA 94710; 248 pages |n-
¢cluding appendix. bibliography, and in-
dex: 7 x 9inches; softcover; $12.95.

Thig book is a colleclion ol over 40 useful
applications for the SuparCalc program. Su-
parCaic can be used 1o forecas! sales. pre-
pare income-tax reports, analyze real-esiate
invesiments. create expense registers, and
prepare invoices, among many other uses,

Many of the program$ presented here can
be used directly to meet ndividual business
needs, or they can be modified easily to meet
specific requirements.

The goal of this book is (1) fo present a
collection of SuperCalc programs thal can be
applied to business, and {2) 1o guide the Su-
perCale user toward an advanced level of
farnihanty wilh that powerful logd.

CIRCLE 124 ON FREE INFORMATION CARD

OSBORNE 4 & B-Bit Microprocessor
Handbook by Adam Osborne & Gerry
Kane; Osborne, A McGraw-Hil Company,
630 Bancroti Way, Berkeley, CA 94710; 7 =
9% inche$; socover; $21.95,

This 1 a thick book, and not because of
thick paper; its third dimension ¢comes o
1%ths inches. YWe mention that because il is
nol paginated N such a way that one can tell,
withoul counting. exactty how many pages
there are. (There is a separate paginalion lor
each o! the 15 chaplers. as well as for the
data-sheets pages thal follow the chapters.

Wwha this book does is to give you_ from an
independent source, a descripbon of virtually
every 4 and B-bit miCroprocessor on the mar-
kel. It can be used to supplement the Os-
borne 16-8it Microprocessor Handbook

WWwWwW americanradiohistorv comm

{formerly An infroduction to Microcompulers:
Volume 2 — Some Real Microprocessors),

Subjects covered in this volume include
electncal characteristics. applhcations. sup-
ply current, resel operation. exiernal inter-
rupts, data-nput liming. signal sequences,
clock periods. direct-memory access, 10gic.
fes1 circuts, manufacturess dala sheets, in-
struction sets, slow mamory. bus-expander
signals. and a host of olhers.

CIRCLE 125 ON FREE INFORMATION CARD

ELECTRONIC INSTRUMENTATION {Third
Edition) by Sol D. Prensky & Richard L.
Casteilucls; Prentice-Hall, Inc., En-
glewood Clitfs, NJ D7632; 7 X 9% inches;
465 pages; hardcover; $26.95.

This new ediion retains the Sty'e and ap-
proach of the first two edibons, presenting the
latest relinements in technique. accuracy,
and operation o be tound in the hekl of elec-

“tronic instrumentation.

Althgugh the lalest instruments are dis-
cussed, the authors concentrate upon lhe
mOst representative. descnbing each catego-
ry of instrument In terms of s fundamental
technique and approach. and the particular
way in which it oHers improved Capability of
measurement.

CIRCLE 126 ON FREE INFORMATION CARD

SCIENCE AND ENGINEERING PRO-
GRAMS FOR THE IBM PC, by Cass
Lewart; Micro Text Publications, Inc.,
Prentice-Hall, In¢., Englewcod Cliffs, NJ
07632; 132 pages, including appendicles,
reterences and further reading, and index;
6 1 9inches; softcover §12.95 (also avall-
able in hardcover, $18.95).

This book presents 19 programs designed
to make optimum use of the personal com-
puter for scientfic and engineenng apphica-
tions. There Is thorough documentation,
sample runs. and lormulae. The programs
include: graph tor pliothing and interpretation;
funclion generator for numerical funclion
evaluation; azwmuth and elevalion for geo-
synchronous satelldes: bi-armor rates for vari-
ous modulation schemes. system-reliabiity
evalualor, any basa to any base conversion,
and hinding resonant L-C clreuit parameters

All programs are written in IBM PC BASIC
and are compatible with BASIC versions 1.10
and 2.0.

CIRCLE 127 ON FREE INFORMATION CARD

SIMPLE INTERFACING PROJECTS, by
Owen Bishop, Prenlice-Hall, In¢,, En-
glewood Clitts, NJ 07632; 168 pages, no
index; & » 9inches; soticover $10.95 (also
available in hardcover, $17.95)

Trs book 1s directed 10 the microcomputer
owner and presents projects through which
he gr she canmake fhat microcomputer more
powerful.

In addion to complete. siep-by-step in-
struchons [or constructing the 12 intedacing
projects presented, there are quidehnes for
tasting. froubleshooting, and programming,
as wel as flow charts All ol ihe projects can
be adapted for use on any miCrocomputer,

Thae 12 projects are: elecinc-kettle control-
ler, real-time clock, bigseper, graphic tablgt,
music generator. ROM board. mains remote
control, vosce-oparated controller, sound pro-
cessor, digiser pad, telephone modem, and
alarm-clock timer. R-E

CIRCLE 128 ON FREE INFORMATION CARD
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DON’T
FORGET

USE
YOUR

READER

SERVICE
CARD

POWER SUPPLIES

continued from page 70

REGULATED
oc

Y
¥y

FIG, 10— AN OVERYOLTAGE crowbar circuil can
be used 1o protect the power Supply and the load
I the event thal an exceasively high voltage |3
applied 1o the load

output from the op-amp is positive. That
positive voltage is applied to the gate of
the SCR. tuming iton. When on. the SCR
acts like a short circuit across R, . protect-
ing both the load and the supply.

If the connections to the inverting and
non-inverting inputs to the op-amp in Fig.
10 were interchanged, we would have an
unidervoltage protection circuit. The load
and regulated supply would be shorted by

the SCR when the voliage across Ry drops
below a specific level. R-E

“Maybe
it will
gO )]
away.

The five most
dangerous
words in the
English
language.

MICROCOMPUTER
SERVICE
TECHNICIAN

Train &t home is spare lime. ..
No previous ex co needed

Sales of small computars are
running over a irllion dollars @
ear. Thal's why a whole new
usiness is alarting up—
devoted enlirely to small com-
puter replir. And righl now 18
the lime 1o get in on the
?rouna fipor—either working
or Somecne &lse of In your
own compules seplir
business.
Start making monay in electronics
No need 10 guil Jobs, change ¥our dailty routine of take
b from family responsbilites And you don'l wiasie
time poinvg o and from class because Iriun Bt home in
Spare time The ICS Microcomputer
Reper Course ts dnaqnld Ior
beginners=paopis with no
Qus saparience who want Io cl
sarled faal AnG you lhouldqb
raady for an aniry-lavel job
repairnG gmall ComPUtere iven

belore you fimgh this COurse

Experts show you whal ta do... |
how to 60 K! we s1ar1 you tast with
the basica, #nd svarylhing in
explansd i sasy-lo-underatand

You recave

mictopracansar
tranar, digitsl
YoM much
mora Ingluded
with gour ke

Sdlnul of Computer Repair, Dept. DEGZ4
Buacd wh | Seranton, Panndyhvani® 18515
Sand T lacts mhd color brochura 1ailing how | can get
INo cOmputer repgaur at homein my soare ime, No obliga-
I Thon. MO saletman will call

|
I
iy > '
Caty/ State/ Tip J

e e i

Be a I

44 FARRAND STREEY » BLOOMFIELD, NEW JERSEY 07003

TUFF.

The growth of NTE quaitty replacement parts has
been nothing short of astronomical. And the proot
is In our new 1984 Repiacement Masier Guide,
destined to be the standard dimctory jor techucians
2Cross (he country. In excass ot 3,000 Qualty NTE
types are cross-referanced (o more than 220,000
ingustry parl numbers

[ YOU'LL FIND ALL THE RIGHT STUFF FOR
" REPLACEMENT, MAINTENANCE AND REPAIR:

« Transistors « Memory IC's

» Thyristors « Thermat Cut-Offs

* Inlegrated Clrcuns - Brdge Rectitiers

* Rectifiers and + Unijunctions
Drodes * RF Transistors

* High Voitage « Microwave Oven
Multspleers and Rectifiers
Divigers. « Selenium Rectilrers

+ Optoetectronic + REW! The Protector
Devices 6000™ Transien!

« Zeners Yoltage Protection

« Micmprocessors Strip
and Support Chips

Look t0r our Heplacement semiconductors in the
bright green potybags and cartons that kst raling
lirruts, davice lype, diagrams and competitive
replacement right on the package NTE quality
parts are avallabie from your kocal NTE disinbulor
and cone backed by our axclusve two-year
warranty. Ask for your FREE NTE Replacement
Master Guide and take olf with NTE!

NEw -TONE ELECTRONICS. INC.

(FORMERLY 7C0)

WwWww americanradiohistorvy comm
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MARKET CENTER

courses—colleg®, vocational, of Correspondence
BUSINESS OPPORTUNITIES HIGHLY ONE-MAN school Send $10.00 for 1reanse “Learmning Prob-
WHOLESALE MATV/CATV/VCR equipment, an T e Wiy B R replns
p Gl I
tennas, audio cables. adaplers. originalireplace- ELECTRONIC FACTORY ,ﬁ{,s“:‘;;?_""‘s Box $25, Nesconsai
mg"' cartrld%es & styll, "tepg:g:: :tc‘:e:::é'le;;' Investment unnecssary. knowledge nol re- |
radios, cassolle ecorders, sp . elr . 4 Jiwed, salés handled by professionars. Ideal
lerhead for free catalog (212) 897-0509 DAWR. :om! buSiness wntev today for lacts! THA'N FOR A |
B2 O St Flushing. NV 11STS I Postcard will do, Barta-RE-X. Box 248, GREAT CAREERIN
MECHANICALLY inclined Individuals desiring Walnut Creek, CA 94597,
ownership 0f small electronics manmadunngbu&- ELECTRONICS
noss-—wnthoulhvestment Write: BUSINESSES, —
G2-A. Bnghwon 11 1th, Brookiyn, NY 11235 BECOME alarmingly succeastul, Tremandous LEARN AT HOME IN SPARE TIME...The tsst-growng
VIDEO Start nh employment- busmess opportunites  Residental- Electronics heid oﬂl:rs excolant career oopomc 2
game rapair buginess. Star W‘-"‘”"’” e business burglar alarms Easily learned. Informa- R e oLy (TXORIA WJ &}Sl l'\:vlnr
mauon/parts list $5.00. BEST ELECTHONICS. Han $2.00 DYNAMIC SECURITY MARKETING. NIM’C::. ln"::‘ﬂrrtygl‘:drﬂa e qual
BEICSIE W hoens, A2 08032 PG Box 1456 X. Grand Rapkis. MI 49501, Tachmcian/Toster and more Easy-it- /
PROJECTION TV.. Make $58% assembling pro- 48K computer LUSS380.00 and hundmds e loNow mﬂuw COuNSe slans you o1 the %
moer;&f” o F:ﬁl:)‘:ﬁf gg:ﬁz‘:f’fhta?‘ 552;%80 compatible softwares Detais US $1.00. RELJRﬁT o wilh pleniy of mmm mm?
u . -
Plans, &° lens, & dealers nformation $17.50... lllus- A " Rg dinavan. Honakong 35',:',""“' et d‘g"“'
bated Information ree. . sl;%cnggoursﬁgx. . lean by mum?& FREE Ers \
hington Cro b 1 + Craditcal s SaMsman w
24 hours. (215) 7365880, “®  _EDUCATION & INSTRUCTION {- e £
TECHNICAL writers make bn mon% wriling EARMN your university degree through avalualion l.-.-... Bupl. 000 Scranton, PA 18515 I
shori santences| Free delalls: TEK PUBS, Box assessmenl of exlsun educalion, expenance. l |
2458-E, Oroville, CA 95965 achigvements, Call:"(!:s,z| 863179, or \l"w‘lntlg2 AS- Name |
LCD watches 52,50, Penwatch 52.00, Catalog ~ COOMENT. Box 13190R, Columbus, OH 43213, | oy,
£1.00. RELIANT ENGINEERING COMPAMY, Box UNIVERSITY degrees by maill Bachelors, Masters, | Cryrstaetlp I
33610, Sheungwan, Hong Kong. PhOs .. Free rmah tanls. COUNSELING, Box o S N Yol Tl -
YOUR own radio stationl AM, FM. Cable, Ir 1 RES. Tusin. CA &
censed, unlicensed, transmitter kita! Write: FEARof faﬂing?Substandardschool performance? ATTENTION
BROADCASTING, Box 130-F3. Paradise, CA Educator ollers psychological and praciical ooplnq ELECTRONIC TECHNICIANS
95969 maetheds for persons taking difficult technica T £ e
; %4 Espetenced twcironic fec s
--1--—--- 1 1 | 1 1 1 7 1 7 7 7 1 1 ] | meﬂmm’lwmg?;ﬂi
l anyo’s Low Distorlion tor robatic s, Precision movement spPRlicetion, are, Coecit for b cm.whuun Ex.
Thick Film IC Audlo 100 WATT STEPPER MOTOR m“ DESC PTIVE LITE RATUREY
Steree  Power Modules 02% o Cook's Inshiute of Electionics Enginee
(Unither wound) ngil "
= ‘:‘::“l'::c‘: AUDIO P::p::::ll;r;p 5 VOC 3% Watls 7.5°K i . _ DESK 15, P.O. DOX 20348, JACKION M3 39209
48 SiepiRier. 25 RP M
Teically  AMPLIFIERS 0.004% THD u“o:,‘:s wlih S pages ol Iaform stion l
ki P s raleg CB EQUIPMENT
STk Airpax K B2400ALZ4 T8 $3.00
i JuPul ] 21/ Diax1 &7x5i shalt 083 v CB radio books. kits. modificatens, catalog $1.00
=. amhmdulnélr::}:l:r:;:‘o;:‘:mﬂ&:wmli ROBOTlCS, ANDROID :e::-rgi:&::::.mﬁ 263‘RE. Ne:por.t Rl 284'0
Sel of one STK 3082 S1erac Vol Amp&h;?l T GEAR ED PM MOTOR cility. &Wlwaﬁemﬁzm:ﬁgme:e
l STKOGBON Power Ampliliars with 18 pages of infor. §1 R riis te &) 14s wrlly anr s e Erunvansh ST s1m||araqu! +. PALOMAR PRIDE REPAIR,
l T 20 AMP 800V Q8040C $4.78 EDWARDS SECURITY] 2L5RPM on 8 VDG $3 00 l 1320 Grand. San Marcos. CA 92089 [619] T44.
P40 AMP 800V SC284Ms 35.75] ALARM HORN 10 APM ¢ 12 VDC - 0720.
l 1 . Loud 120 VAC Rowe 500 Seras ¥ oversll. 34" ahalt, 18" dia
ARESAMECISIO602 SRR 56 12 1nath. 301K Brass qaar
¢ 15AMP 60OV MACIS63175] 1254 11 b matly ' ' 3
¢ BAMPBOOY MAC228975c || 5 *3 k21 Bassick 4814 seir-iube beil bearing &
T SWIVELCASTERS incTeEse channels, range, privacy! We specialize
i %%%ETS:E Lwngml 15 ey e In trequency expanders, speech processors, FM
l Dacoda ,?.,.d.,d ynamic Ram ol 17 TopPuats 173872 256" wasas  4/$6.00 l convertars, PLL & siider tricks. how-to books,
l inlephons youch 1onas & JP210TE/T ME4060-2 $8.30 or WHEEL plans. kita. Expert mail-In repairs & conversions
control up to 18 vegarsie MMSZ80N 93¢aoch | D Haaviest Duiy NI-CAD STICK 16-page catalog $2
tunclions or devices over [Low POwar 250 n sac. 4 AMP He Y b, i CBC INTERNATIONAL. p.O. BOX 31500RE.
2wires. Control your  [Trlstate Ouiput 2.34x1-144 1183.00 SALE | PHOEMIX. AZ 85046 (602 996-8700
hame remotely! Wt D & 3504 Aa2¥ 1-141D SO0 MAHr 2152 20z, 1.2 Amp W l
Low power cansumption IFyll Wave Bridge Ractifisr 419.95  AA 3 rvisanéDim 7xSubC
: of r.: voC e:::cul: 00 Voli 15 AMP $2 49 11.5-'8:15.:'.":122:5 TSN e l WANTED
Hect Far tica. T § 1 4
H'I‘::LCH“;:G $4 o o 12 Vol & 2 AMP Hr £ éOr Sd.goe WANTED: old wesism Eleciric & RCA tubes,
sty 130V AMS 10 Joula W, UNUSED MILITARY l sPeakers. am lifiars. Mmeinlosh, Marantz. wube
CABLE SALE  IMatal Oxide Vadistor 90c  |SUBCID=$1.75  suppLUS TESTED BY THEM §| amps (13 343 MAURY CORB. 11122 At-
2022 awg. Shended | T1130%/5x7 co 228 |78 0ln x 2308 Y (b MG ARANIEEDS o i well, Houston. TX 77096,
Belden 8781 20 100" Alphanumaric LED Display 46 SW'TCH KEYBOARD $15.00 5
55 00 1EE 1704R 0.3 char bt a4y open switches with stenderd 10-k®y numenc l g:m%%mﬂwup;ﬁﬁsmmmg
2a 22 plus 2a 22 Shialdedy LM3IT8 Sterec 4 Walt pad on right, sncodad with MMST404AEIN encoder, l nology exposition. Call 1-800-528-6050. Arizona
8 Belden 87322 100" | Channet Audio Amplilier with 3 5ages of laformatlon. gol-or Coded Keys -B00-352-0458 X831
= e sl —
Z $15.00 i 11.254:4- Y42 1%W 1% Ib, |.::” ' E%Llcnagggsmsa% gosicfg L:n LEO—
I b .
g RED MlIL OHDER ONLY ADDPOSTAGE: TRONICS, Box (4134-2, Miwaukee, WI 53204,
g Electronics A ga% et 3 -
PRl 1202H Pine island Rood _ TI-99/4A SOFTWARE
o] Cape Coral. FL 33909 : : TI-9%/4A owners Gel your frea catalog of new, ex-
- citing. low cost sofiwara. OYNA: Box 690.
> Hickswille, NY 11801,
CIRCLE 74 ON FREE INFORMATION CARD
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TECHNICIANS, MANAGERS, INVESTORS

_ SUBSCRIBE TO
High Technology Magazine
AND PROFIT FROM
OTHER PEOPLE’S SUCCESS.

“The concept that television is
something o just sit and look at
is heing swept away by this neu:
wate of inleractive video lechnol-
ogy. With Sony’s microprocessor-
based lnser videodise player, the -
viewer is no longer an observer, “
but rather an active participant
who can shape the program being
viewed.”

SN The futire for microcom puters
lies in powerful operating sys-
tems, multiuser capabilities, com-
munication with larger systems,
and locai-area networking.™

David Jackson. President

. Altos Comprter Systems

“ijﬁ'c progress has been made S ystems thal understand natural
in developing new antibiotics, English truly personalize com-
and with it has come intense com- puting by allowing the individ-
petition in markefing these ual to function according to his

drugs.” normal workstyle and concept
base.”

ﬂ'::.'-.r " Akio Morita, Chairman and CEQ ::cg?ﬂh s
November 1953 Sony Corp. Decembes 1963

 Richard B. Sykes

VP, Biol. Research Dir. Gary Hendrix
Squibb Institute Chairman, Symasiec
Srkes Hendria
tigh Technolop 15igh Technology
December 1963 February 1984

Whether you're an engineer, technician, manager, or investor—or a cornbina-
tion of all three—you can reap the rewards of the technological revolution. Let
High Technology magazine show you how. With articles that acquaint you with
advances in fields outside your own. Inform you of important trends emerging
in companies like yours. And introduce you to the people and corporations
that are making things happen today in the industries of the future. As high
technology transforms the world we live in, rare opportunities for success

are becoming unfimited opportunities overnight. See for yourseif. Take

this opportunity to try a free issue. There's no obligation to subscribe.

Please use the adjacent

subscription card to order o] T :§:
your free copy plus 11 \% ]Iﬂ \h] ec nO O )
additional Issues, for just g p
$18.00 ($1.50/copy), or PO. Box 2808, Bouider, Colorado 80321 £
write to: 105
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@QUALITY SPECIALS
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FREE CATALOG OF NEW DEVICES

L
ViEL

GOLDSMITH

SCIENTIFIC
CORPORATION “

P.O. BOX J10R, COMMACK. NY 11725
PHONE QROENS WELCOME (318 078 Tiae

L
POEFA Gd - 400 U ML 37 0 NIUALGE COD 170 AFTR
& ST OF COATAN (N way &F L D

SATELLITE TELEVISION

PLANS & KITS

SATELLITE TV receiver breakthrough! Build
your own commerclal qullity receiver now! In-
atruction manuale. schematics. clrcuit boardat
Send stamped envelope: XAMOL Box 25647,
Depi. 219, Tempe, AZ 85282,

FREE| (nformation on 100 satedlite-television chan-
nels plus free catalog of proven do-t-yoursal! plans/
kits for easy. low-00s1. atiractve satellite anténnas.
Also, wholesale electronics components. GFI-S,
Box 9108. Masoula. MT 59807, (106} 642-3405
“Consumer Gude I Satelite Television™— $6.95,

SATELLITE television: recaivers $300 00, dishes
S100.00. LNAS. downconvariers. Co.r‘lplele intor-
mafion. Catalog $4.00. SATELLITE SYSTEMS,
Cem R, Box 164, Milpitas, CA 95035

SATELLITE mri#anna: Build [or tess than $200.00.
Gel ¢Ompleté plans, matenal ligt, settings lor geo-
stanonary orbit of satelites and TV §'°§5"'“’“‘ "
Send 59.95. HERITAGE ANTENNA SYSTEMS,
PO Box 14672, Fort Worlh, TX 76117,

-

SATELLITE TI'V VIEWEWIW.lSt
t the mast complete weekly istings
Se "fmd ;1 forpnmplt cepy.l s =

PO Box 308, Fortuna Caiforms 95540
BOO. 230 9997 (U5} = D00 3380787 (CalH.)
TOQT-TH5-3474 (21! othars)

SATELLITE T.v. VIEWERS

Now busld your own Satelfite T.V. Earth Station ot 8
frisction of the cost. Exciting NEW book used by major
manufacturers grves stap-by-step directions. Secrat
facts now avaitable!

OMLY $10.00 p.p.

SATELLITE INC, P.O. BOX 3861C
Conros. Texas 77305

PRINTED-CIrcult boards, Qulck prolotypes. pro-
duction, design, raliow Sofdar sendap:;m or
descripton for Qquote to KIT CIRCUITS, 235,
Clawson. M1 48017,

caBLE_TV converters and equipment. Pians and
rts. Build or buy For information send 52 00.C &
ELECTRONICS. PO Box 21, Jeruson, M1 49428,

HI.F1 speaker kits, auto speaker systems. and raw
drvers from the world S finest manufacturers, For

b?mmrs or experts, Free iteraturg. ASS SPEAN-
E
399

S, Box 7452A. Denver, CO 60207 (303}
-8609.

LIGHT chaseeicalor argan khts, rack mount units.
20% off sala DESIGN SPECIALTY, PO Box 1535,
Huntington Beach. CA 52647,

PROJECTION T¥... Convert your TV o prcagct 7-
foat picture... Resulis comparable 1o 52,500 Ero-
|ectors... Total cost less than $30.00 .. Plans & 8°
lens 519.95... lustrated information free... MAC-
ROCOMA-GG. Washingtor Crossing. PA 18977,
Credicard crders 24 hours. (215} 736-3979.

HOBBYISTS... simpily digial crcuit design usl
EPROM. How fo gudsbook aisg includas nine
BCiS can buid..$15.00 1o TECHNILOGIK,
Box 45, Essax, VT 05451,

MOST advanced sine converier desCrambier
svailable. PCB and plans 515.00. M RANODES.
1025 Ransome L., kingsport, TN 37660,

FREE KIT Catalog

FUNCTION GENERATOR KIT 359.95
Auto-Ranging Cap-metar kit $79,95

Lonioing
XPLRL-
Phone 209-772-2076 Yt

‘Wrhg or Phong lor FREE CATALOG

SCIENTIFIC INSTRUMENTS
DAGE BOX 144 VA

CIRCUIT SPECIALISTS

YOUR SEMICONDUCTOR
SUPERMARKET

TALSD0 20 | 7AL5123 50 T4L5249 125
T4LS01 24 | TALS125A 50 7405251 80
T4LE02 24 TALS128A 50 T 80
T4LS0Y 24 | rs1x 80 T4L5256 150
T41.505 i) 75133 B0 | TLL5257A B
TALSCR 24 | TaLS1M 40 | TALSOSBA 8O
4L.509 24 | 7aL5137 100 | 74L3259 125
T4LS10 24 | 74L5138 B0 | TALS260 55
TalS1y 24 T4LS13D 80 TALSGE 55
TLE12 24 | TaLS145 1M 7418273 125
TALSD 74LS147 1 85 T4LG279 A%
45 | 74LS148 165 HLG280 225
14814 B0 | T4l515 A5 THSHES W
TALS1S 32 | 7415153 58 TALSZ200 M)
20 | FALS1ES  BS T4L529] WD
T4LE a2 | T4L5158 00 FALS295A 05
TaL§22 32 | Tasisr W 745258 80
T4LS26 x T4L5158 .00 7415209 2860
T4LE2T a2 7ALS1604 BS TALEI2ZA 4 6O
TaLS28 x| TS 8s F4L5323 480
T4L530 a2 HLS162 B0 TaLSME 175
F4L532 32 TALS163A B0 T4LSISZ 125
740533 Az LS54 00 T4L5753 125
T4L537 AD TALSIES 125 7AL53654 A5
TALS4G A5 | TALS166 1.25 TALEIG6A 45
FALG42 B0 | T4LSI66 125 TALSIETA 55
THLGAT 89 7aL5169 1.25 TALSIEBA 5%
JALS4R2 100 F4LS170 175 T4L5373 128
TALSAG 100 | 745173 00 7418374 125
74L551 29 | TiLS1T4 55 TALSI?S 55
FALSS4 23 | 745175 60 125
T4L555 20 | 745181 225 74L5378 125
TALSTIA 42 | F4L5182 125 T4L5379 125
TALST4A 42 | TS10 275 F4L5385 30
T4LS75 A5 | TAL5190 8% TALSHEE 55
TALG7EA A4S | 7308191 85 | T4lSM0 12%
T4L577 0 745192 BS F4L5393 125
F4LSTBA 45 74LS192  BS 745395 1485
%) 7ALS834 .75 | F4LSi194A  BO 74LS398 225
Q TilLSAs 90 | F4LS195A 00 | 74LS399 125
= TELSBE 45 | 74LS186 100 | T4LS490 210
o TALSOO 45 | 74L5197 100 | FaLS540 210
O TALSH 10 | FaLSZ 125 | T4LSSN1 210
- 741592 55 74LE240 125 T4LE568 3299
0 T4L59 55 | T4LS241 125 | T4LS569 199
W TALSO6H 65 | F4L5242 125 | FalS620 200
] TALSI0TA 45 | 7415243 125 7415621 2.00
L T4LS1 A5 | T 1. d |
1! S109a 45244 125 7405622 200
(@] FALS112A 45 | 74L5245 1,75 | 7415623 200
= ALS113A 45 | T4LSZ247 1. L3640 200
a 74LS 25 FALSH0 2
F4LS114A B0 74L5248 125
§ nMLS12 80
106

7400 LINEAR IC'S
1400 0 | 7478 50 LMBO1AN 48 { LM3900 75 | Mcisa9p 1,10
7401 20 | 7a78 38 LM307N 54 | LM3909 1.00 1496F 148
7402 2 | 7485 110 LM308N 71| Lm3911 150 1723P 82
7403 29 | 7488 35 LMITON 240 | LF347 235 | WCITHICPT 58
7404 a1 | 7489 240 LMI11K 59 | LFasy & 1 20
7405 32 | 7490 52 LM318N 280 | LFasa 29 | MCa2 0
7406 a8 | 7a92 52 LM319N 240 | LFas? 116 | MC3301 90
7408 31 | Mea 52 LM324N 71| NESss 42 | MC303P 130
7410 30 | 7495 87 LM325N 230 | MC1306p 110 | MC16480 280
7411 3 | raes 7 LM326N 0 1310 429 | MCIBSBP 150
7413 45 74107 a5 LM556N k<) 130AF 150 MCE024P 443
Tata 59 | 74121 A0 LLE339N 69 | MC13a9p 117 | MCAOMF 449
7417 2 | Mz 5 LM38aT 230 | mciasop 98 | ICm7208 1595
7420 2 | Tazs 52 LMBTTN 240 | MCINBIP 170 | KCM7Z0TA 600
7425 TRt 5 LM378N 315 | MC1357P 149 | ICM7217A 995
7427 A2 | Tal4r 1487 LMAT9N 4,80 12! 1.3 | 1CM7205 1295
7430 0 | Tt 75 LBAAB0N 90 | MmC1372P 442 CM7045 15.50
7432 a1 | 74353 75 LMIB1N 225 | mC1373P 364 | (Claoda 340
7437 2 | Ta1se 7 LMIBIAN 360 | MCI403U 271 | CM7ss 120
7438 3 | st TS LM38dN 200 | MCI4OSL 970 l MWALSD  7.45
7440 2 | ra18s 108 LM3B6N 99 | MCI413P 120 | MWAI2D 7.00
7441 100 | Ta165 108 LMSE5N 135 [ MCI373P 281 { vwA1d0 825
742 80 | 172 100 LMS56EN 230 | MCI1376P 208 | MWA310 8.25
7446 B | Tatvs 0 LM567N 1.35 | WMC1458CP1 77 | MwAI20 865
T4s7 8 | e 0 L1289 320 | MCH4B8P 116 | 2N414 200
u;g g ?413 32
74 ! 741 1
7472 35 | 74152 99 CMOS
7473 38 | e 9| co4w0o1 A0 | CO4E 150 | MCI4000 40 | MC14023 122
7473 * | 74196 80 | CDao0r 3z | CD404T 140 | MC14001 40 | MC14024 1.06
Ch4010 55 | CD4od9 45 | MCI4002 .40 | MC1:024 4
CD4011 32 | CD4050 45 14006 142 | MClé0zZ7 72
CO4013 a5 | CDap51 100 14007 40 | MC14028 102
VOLT-REGS Co4018 50 | CD4066 65 | MC14008 125 | mC14032 199
= COWN?Z 100 | COwss 32 | MC14012 40 | MC14034 350
CO4020 117 | CO4070 45 | MC34013 72 | MCt403s 184
7805 00 | baa7r 100 | Chseza a2 | Codon 232 | MC14014 128 | MGra03m 21%
7606 80 | wanvX 375 | CDoze B3 | CDs081 a2 | ME14015 1.47 | MCi4040 147
7808 80 | wozsk 69s | Cpaozs  0m 60 | MCI4DE 72 | MC14042 108
7812 80 | La3s0T 225 | CD4027 45 | CD4550 1.7 | MC1a017 125 | MCr1a043 99
7815 80 | LM350K 550 | CDag2s 142 | CDaS1t 120 | MC14018 115 | MC1404a 99
712 H0 | MK 780 | Cpindo 117 | CD4S15 280 | WCI4020 147 | MC14046 157
%‘; 1% ?GL%" 13?: CD404s 00 | CD4518 137 | MC14021 128 | MC14049 72
I
1
Bz 1% | s CIRCUIT SPECIALISTS INC.
;géa 1£ ?mc sg 738 S. PETFY Lane, Tempe. AZ. 85281
" 1 7
| e 8521 Order Phone: 1-800-528-1417
INCLUDE $1.25 SHIPPING
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GET THE PARTS YOU NEED AT THE SHACK

Factory Fresh!

No Postage to Pay!

See Before You Buy!

Power Transtormers
{2OVAC Primaries

Low-Profile DIP Sockets

Cualiry non-wicking sockets tor PC use. Low-re-
$islance conlacts,

Replacement
Transistors

T Volts | Current | Cal No |Each
J: 63 I 300 mA | 2731384 |259 [ Typo | CatNo | Phpol2 ;m.aos PNP ;’;zﬁ.‘?; ﬁa,c:
Mini| 126 300 mA | 2731385 |274 8-Pin | 2761995 | 59 MPS32A NP 276,000 =
Mini| 252 | 200mA | 2731386 [2.99 [ 14-Pin £76-1999 [ 83 PN2484 BNP| 2762010 | a
Mini[ 126CT | 850 mA | 2731385 |359 16Pn | 2761908 as i EN 1272030 2
Mini| 252 CT | 450 mA | 2731386 [3.99 For- | i Each TIP3 NPN| 2762017 | 99
Std., 6.3 1.24 273050 [3.79 - 1 o TIP3055 276-2020 |1
Sid| 126CT | 12a | 2734505 [3.99 2 o e MPS2807 PRp|  70.2023 | 70
| Std. 25.2 1.24 2731480 {439 24.Pin 2761989 79 MJE34 PNP 276-2027 149
|H-D 126CT | 3.0A 2731511 |5989 25.Pin 2761997 b 2N3053 NPN|  276-2030 89
HD| 252CT | 20A | 2731512 |629 P 276.1996 99 MPS3638 | PNP| 2762032 79
|HD| 180 CT 20A | 2731515 699 = TIP120 | NPN 276-2068 +.29
m:'éggg NPN| 2762041 1.99
. PNP|  276-2043 219
Tantalum Capacitors Computer Connectors 2N :24 NEN| 2762057 9
T Posiion | Cat. No_[Each] | [20 ; Sl
* 20% Tolerance :. e 2 T orsteei Taos| | |MPSAE | NPN[  276-2059 59
* IC Pin Spacin Card Edge MPSA13 NPN|  276-2060 59
pasng 10 Card E 30 | 2761566 14951 || \psaed NPN|  276-208) 69
0-Edge 44 | 2761551 |299 N
[ wF T wvoC Cal No Each 1D D-Sub Malke 25 | 2761559 (499 | | MU4BS: WT! 2762028 99
1 % R A ID D-Sub Female 25 | 2761565 |499 ggtcma NPN| 2762048 179
47| 38 272-1433 49 Soider D-Sub Male 25 | 2761547 (299 945 NPN|  276-2651 79
10 35 272-1434 49 Soider D-Sub Female | 25 | 2761548 (399 25C1308 NPN|  276-2055 7.95
22 35 272-1435 59 — | 2761549 [199! | [2N3B19 N-FET| 2762085 99
10 16 272-1436 69 D-Sub Mae 15 | 2761527 249 | LMPF102 NFET| 2762062 | 99
22 | 1. 272-1437 L.79 | | | O-SubFemaie 15 | 2761528 | 349
Hood — | 2761520 199 X
D-Sub Solder Male 3 [ 2761537 [199 4000-Series CMOS ICs
; ; ; O-Sub Solder Female | 9 | 276-1538 (249
Ceramic Disc Capacitors Woba | —~ | 2761539 [199 Low 7gc¢
For RF, Bypass and - :
Coupling Applications  |#° Communications ICs ) L e TR
Type Cat No Each
[
Low 39¢ iLL R L SN, 1. Bacngd 4001 276-2401 79
of 2 | A¥-3-1015 UART 2761794 | 595 4011 276-2411 79
AY-5-8116 Baud Rale Gen | 276-1795 | 8.95 am3 276-2413 99
Maistureprool coating Hi-Q design for low loss In | | TEM15124 Phone Ring Det | 276-1302 | 399 4017 276-2417 149
RF gircurts. 50 WVDC minimum TCMS5085 Phone Tone 276-1301 | 3.99 4023 2762423 29
i Encoder 4045 276-2445 89
I‘:.: Cat NOTP"g of2] £_|£It No]Phg of 2 4066 276-2466 89
JEe 3 |[mEs] 8 -
-1 72-130 a o
% (s W ||| » RF/IF Devices TTL Digital ICs
o | W | |T BB S Type [ Cat No [ Only _
: MC1330 Video Datector | 2761757 | 229 With Pin-Out and Specs
MC1350 IF Amphher 276-1758 199 Type Cat. No. Each
Submini Switches [MCISOONBIEN M Dot 12761750 79 [T 7a00 2761800 | 59
| SFEA 5MB 4 5 MHZ 7404 276-1802 79
Low 89 | Ceramlc Filt@r | 276-1304 69 7408 276-1822 79
1 'CDA4 5SMD3 4.5 MHZ | 7447 276-1805 | ¥.19
Ceoramic DisCominator 276-1305 79 | 7490 2761808 89 |
)0 . rated 10 amps at 125 | [ MRF 901 Microwave RF 276-2044 | 299
Each includes four colorea han- | Transistor 3 T
c‘ile_ covers. Vzx Thex 2T Mount in | TP 50R2-2B35 MiCrowave | 2761124 |2'I'1 7] OperatIOﬂal Ampllflers
14" holes | Diodes
[Type [ Cat Mo |Each [ Type 3 [ Cal No. | Eac ?_;
1 ¥ac . 741 {Single} 276-007
pasy g Rl I Linear ICs MC145e (Ouan) 276-038 99
— o - Lm324  {Quad 2761711 | 128
' REOTCERerOMPFSacs sl | R [ Cal No | Each | | [TL082  (Ouall 2761715 | 1.89
| DPDT Center-Oif | 2751545 | 2 59 | 1CLBO3B Wavelorm Gen | 27&2334 595 ‘ TLOB4C {Quad) 276-1734 | 289
- LM387 Stereqg Preamp 2?5—1?3? 99 LM3900 (Chead) 2761713 139
LM3B0 Audio Amplihar 276706 | 159 | | | Lm339 Quad} | 2761712 | 149
Home Com puter Prog rams | MOC3010 Optocoupler | 278-134 199 |
- - $ : Voltage Regulator ICs T —
m»;,..__, Save 5 Semiconductor Reference : .
79% 295 Gu 349 [M72a Dw40VDC | 2761740 | B9
] . - | LM3477T 12% 37 VDT 276177 278
193 dition, I -
For TRS-80® 16K ..-.fl.w: .&;:ﬁ;mrfé [Type T Powd Ovioat e AR o
hon liste £ ] & il
sy P their lo--%::rtb R"”-c"'&;ri" % | +g V% %1??0 1 g
List for over 75 useful ams—financial, emanis Data 0N ICs, SCRS. _ gpp s = on’ 1 + 12V 1771 |t
automotve, kchen helpmatas, scheduling, filng, | LEDS:, 0i0dss, ovto sevices. : i‘ﬁ s | s15vOC T2 |15
math, medrt conversiOn, games ang more. 330 7905 - ;
pages 62-206% g e Sarle 2.95 gl;:-[;;:? Y . 349 4 17912 | -12 VDT 2761774 |1 59

A DIVISION OF TANDY CORFPORATION

nad 10 ’ haek OVER 8800 LOCATIONS WORLDWIDE

Prices apply &l paricpating Aado Shack siores and ceales
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RADIO-ELECTRONICS

CIACLE 6 ON FREE INFORMATION CARD

TIMEX/SINCLAIR VIC-20 bible pack. Design huild
any peripheral imaFiname Includes cassettes.
$39.95. info $6.00 refundable. JORGE SAMPSON,
Box 38663, Houston, TX 77288,

ALUTOMATIC fine tuning {AFT) for UHF/¥HF con-
verter board Deluxe | I— never agan readjust fing
tuning, stete of the art design, plans. circuit, paris
iist $15.00 Deluxs L. H gel clear picture as normal
commarcial TV channgl, improve sound agjust-
menl. stop werbical jitter $19.00. ADYANCE ELEC-
TACNICS, PO Box 3298, Culver City. CA 90230,

SAVE 20% free catalog 8 and 16 hit compuler sys-
temns. Plans. boards. ROM'S, soltware, parls, more.

DIGATEK CORPORATION, Suite E. 2723 West
Butler Dnve. Phoenix. AZ 85021.

@m electronics

ORGAN & PIANO KITS
ALPHA DX 300

fully
DIGITAL
RS232

Interface

For Frea Sound Info
Canl 1- RD0-233-3865
or wrile WERSI USA
Dept. M B RO. Box 5318
Lancaster, PA 17601

/

o1 wiectronic CoOmponents, ki
IC's, compuier software,
computer peripheraly and
unique items.

Send for our FREE 1334 catalog |

PARTS SUPER SPECIALS!

ATURP BRLAKER
b

NI, RIS
."-‘*-.r..u......m..a i
W 8 'x= a2

E‘-ﬂ%’ﬂc_ .

Ty

B <l a@mm

/f( G ntkrnlm

CIRCLE 34 ON FREE INFORMATION CARD

MIGROCOMPUTER
A superb leaming tool for students,

instructors, hobbyials.

Noitung sisa nesded. Just plug i and slarnt
larning? Comphed® Bxperirmenlivs manual, sasy
instructiona. 18 enpenmenits Fully axpandable
for Z80-CTC. 280-PIC, EPROM. Breadboarding
and prototyping. mrest with comflence. Now
only §129.95. two for only $239.95,
2KB BASIC irvapps e

Full money back guarantes!

Plus-FREE GIFT

OCheck this bor lor FREE

Z-R0 Micsaprocassor

Praogramming and

Intarfacing textbook when
ou crder within 7 daye.
12.95 valus.

only 519.00

For et pcin el TOLL FIEE

E ..“‘.S'a‘.."e‘ﬂ 1-800-426-1044

Padmond, WA
MAME —
ADDRESS - sl
Ty picn e A
O wiga O wsTcRD (35
ACCT NO ==
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DESCRAMBLERS

AMERICAN —CANADIAN
C-1000 / ZENITH TYPE

Descrambios  “over the o ang
Labie’ WG SuDpreIsed actrvs
WG (vl Lo SHnals

wm,nmrwphm

e M
Complety W2 C-1000K 4N
Printed C#cun & Manun HH

C-100 / JERROLD TYPE
Cabie Dascramble: for inband gated
pp e Had dyslems
Agady ta go C: 1 119

?n‘ 54 9%

SEND 12 FOR COMPLETE iNFORMATIVE CATALOG TO
ETERMINE WHAT TYPE yOU NEED

FALL 4 & D ENGINEERING
SPECIAL P.0. Box 5099
Buy 1 kil Falmouth, Maine 04105
Gat 2nd kit
Desters Wanled
it Yy price SPeciat OI:am.:: Peicing
Gttet eads 311784 CODy—OK
90 005 s g e o ey S T Y

CATALOG: Hobby, CB, broadcastingl Linears,
fransmitiers, bugs. scramblers, dawnconverters,
anlennas. modiicanons, moce' PANAXIS Box 130-
F3, Paradise. CA 35369.

HiGH performance audio kits, MM & M phono
preamps. paramelri¢ aq., delay, NA, and more.
Send for catalog. PHOENIX SYSTEMS-RE, $1
EIm Street, Mancheater, CT 06040,

ROBOTS-world direciory. MFG's, plans. patents.
53 00. WM, OLM\DO'“ 2515 Santa Clara Ave..
Alameda, CA 9450

DIGITAL oscllloscope... Build for lesa lhan
$150.00! Complete athematica $5.00. MIKE
MEGLINCHY, 1878 Newel! Ave.. Walnut Creek, CA
4595,

LASERS— build ypur own— complete list of parts
and suppliers $2.00, EASTERAN KANSAS ENER-
GY SAVERS, Box 2125. Empana, KS 66801,

UP-TO-DATE elecironics kits. Unbelievable low
price. Amazing high quaity Free colorful calalog.
INTEANATIONAL POLYTECHNIQUES, PO Box
862A. New York. NY 10002,

BUY many besl elecironics kitd with our unbelieva-

bie tow prica and hi h uaJ Free catalog. INTER-

HATIONAL POL IGUES, Box 862K, New
. NY 10002

FLEAS? Rid your house of bugsrodents ullra-
smncalg Plans $2 95, Ki0D, 4525 Seawoll, Sanla
A §5405,

UHF Zenith units. cable-TV unils, and much more.
COD welcome: call {301) 882-9362 Send §2.00 for
catalog o SATELLITE ELECTRONICS, Box 9534,
Baltimora, MD 21237,

GOT sinewave audio problems? Auto switching clr-
cull. Plus muzh., much more, Video units. Send
$1.00 tor info. CAPTAIN VIDEO, PO 9388, Bal-
tmore. MD 21228,

FREE LCD WATCH WITH KIT

LSA UHF converter kits wilh AGGC: gated DUIse

wave BT-1 (includes speaker box) sng

oul Irom ihe TV type: Deluxe |IB sme wave.

§79.95 (wooden cal nol $15 00 extra); New! |.

Fdinside the TV) Sinewave. $39 95 Digital ZFV-5

{lncludes aluminum cabmal]L $175.00. Siove a1 3806
W. Lawrence, Chic Quantity dlsoounts (312]'

535-8328 & {12 26 3455 Froo shipp: ng

ding &y prepaid orders. Plans: Iar? SASE é&d

cents posiage). LSR ENGINEEFIIN Depl.

Box 6075, Chicago. IL 60680-60

COMMUNICATIONS EQUIPMENT

VIDEOSCAN 1000 siow scan TV-—high rssolution
{amateur. e tine, surveillance. teleconiemnc-
Ing). CCDE'STAR-— decode Morse, RTTY, ASCIL
Large LED display. Conneci VIC- -20 computer!

nlgr. Tri-voltage power syl Kis assembled.

reg brochures. MICROCR CORPORATION,
Box $13-RE. Thiensvilie. Wi 53092 (414) 241-81a4.
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SCANNERS

SCANNERS— discount prices Bearcar BC-100
$279.99; Bearca1 210XL. $214.99; Bearcat 300
$335.99; Regency MX3000 5186 99; JIL $X100
$136.99: JIL SX200 $269.99; Bearcat 20.20
$275.99; Specirum radar detecior $214.99; plus
$3.00 shipping Free discoynt calalog. Lowest

hefe On scannears, radar detectors, ma-
rine radios. two-way accessonss. SCANNER
WORLD. 10-RE New Scolland. Albany. NY 12208
{518} 436-9606

SUPERIOR UHF PREAMP KIT

MOST advanced UHF preamp kit ever to be offared!
Unit will drasically improve picture quanty of all
UHF-TV stations and even find stabons you never
thought eusted. Greal for generating that extra gain
decoders need for maximum slability. Kit includes
Al parts. power supply. enclosure and Matructions
ko only $29 95. Free postage ham!un&;‘or gmpa.ucl
orders. CO0's $1.75, calaﬁsz 00, HOWARD RE-
SEARACH AND DES!GN. Box 204, Elleott City,
MD 21043 (301) 465-8116.

CABLE TV

DEALERS wanted: Channal 2, 3, and 4 noich fil-
1ers. Money back Quarantee. Send $15.00 foc
sampie and quaniity price list. Specity channel(s).
LEE KURTZ, PO Box 291334, Davie. FlI, 33329.

DESCRAMBLER TROUBLES

SINE wave desCrambier problems? Manual in-
cludes trouble shooting, ahgnment. anterna
hockup, IMprovements, theory. $10.00 SIGNAL.
Box 2512-R. Culver City, CA ]

FOR SALE

CABLE TV SECRETS—the gutiaw publication the

cable COMpanies ined 10 ban HBO. Movie Channel,

Showtime, descramblers, convariers, ele. Sup-

&ms list included Send $8.95 to CABLE FACTS,
x 711-R, Pataskala. OH 43062

RESISTORS Vil sW5%C.F. 3 canis 1%M.F. All

values. No minimums. Volume discounts Wit JR

ng;JSTRiES. 5834-B Swancreek. Toledo, OH
4.

SCANNER'monitor accessones—kils and facior
assembled Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon. GA 30520.

ALARMI VIC 2064 CoCo Sinclair become
$1000.00 burglar hire system. Casserte, documenta-
1i0%specnfy micmgrocessorl $25.00. Catalog
$2 00 refuundable. SKIDMORE'S H'N'S. PO Box
5097, Greensboro. NC 27403 Auto diater with tele-
phone book program $49.00 Commaodore, Sinclair

DESCRAMBLERS for downconverters, gh gain
Send 51.00. R8 ELECTRONICS, PO Box , Ka-
lamazoo, MI 45005,

PICTURE fiyer fists Quality electronics surplus al
low prices. Since 1970. Send ki the ias1 3 iSsues
STAR-TRONICS. Box 683, McMinnvitie, OR 97128,

LATEST bug-datection eguipment for home or of-
;:_cLe:.;:l;.h;éaiure. 51.00. CLIFTgH. Box 220-X, Miam,
168.

Worlds Most Remarkable Radar Jammer!

Conmis ipand F0CH vt a5 dpwean T il it YONP cvims Of i 0
pavcaniage ol JOur Wil e whan i s ooy (sxanyle: Your
pbact, TH SO, ko okt G I PSR, Apmet dapimpn — 57 Mgy, o
Bup sgmpn Tl yim e 40 w1 D e eaOm Immq:n
pharscr of GRS A, OF by Mk segmon. Oiperiiie. 3 both X and
K s, Ve The it domcr o 4h ol igrmiary 8 nat 00 oy
ek SPRVE Dohch TR, ared 18 ALK aporoved.

Fir it Natangrs vl pagn D e w31 b W

Inal 1 Ca vt
Tt e AN
~ Pormand, Oregon 7219 o

SINE WAVE
SUPER BOARD

O KSW 1463 Sinewive K 311595 + $5 08 S/
D KSC 1484 Singwave Minut PCB 599,95 « 15 95 S
O pCS 1352 Singivw PUB only $20.00 - $2.00 SH

Sinte of the art lechnology be thr swlof Singwywe
Superboard, nmsnom!wllmm 10 TV. Af modul
BUll o0 1he Board, AGC for stability and [unes e ontire B
with » varactor lune Bnd multr-tum pot. A ligh qualay plaled-
NI Ut Bowrd Wl it -BCreanned Darts Hyoul. sary to lollow,
fully (Hust: i rrstrocions Bnd quality parts make ths kit sasy
to Musamble This bedutifulty finashed cabinst will 830 & Wouch of
£1838 10 Iha many hours of enjoyMent you wii recehs building
mnd pging thi b

POPULAR TELEVISION CIRCUITS

MICROWAVE PROBE[e?,

O P 3000 Micro Probe Kit 524.95

- $3.00 SH 0 o e Crveiw Vnahamers 1
T
:pﬁtm:ﬂiv- o
O PCM 2000 Micro PCB only $4.95 R e i
+ $300 S

4218 5. 35TH PL. PHOENIX, ARIZONA B5040 ;o
ORDERS
ONLY

WHY PAY MORE?
ZENITH M1 FV-5

fhois Video
Sync. Supprassien

09.151.03

1 W P Y and] me o v

HCEM 2083 M1 FV-5 Kit 519995 - £5 95 5H
KTO 2084 FV-5 Kt (Dot M) B1alts - 3898 Sy

2000 FY-5 PCB ondy $30.00 - $3.00 54
MO #151 M1 Board onty $5005 = $5 0% S

d vdeoc Ayne BUDPIIRMON

Fystem which I8 most ofen Lsed nabionwide I8 one ol ouwr Mol
popular kits £ tentures AGC for sinbility. RF moduintor budl on
thil boand, PO inl #NL cornection 1o T, 80 Uil band varable
tuming  High quality parts, fily (st ated inMruchions, poy-
punched cabinet snd Claled-Thiusolie-masked PC board
Mk IR kit B Draze 0 Nasembie T M1 vRrect™ june board
B p1sombled and tetied Bnd need only be mIerconnactsd 1o the
Fv-5 board. The competed circwtfy in than Dinced W the
Daautitully Fniahad Cobned Pleca your oroer today.
-

0 MPO 2000 Matrs 207 Ciah

UNSUWURE? 0rder any manual 1or only

$9.95 post paid. Rsiundable with order.

$14.95
- $5.95 S

(800) 243-6700 o

"CIRCLE 13 ON FREE INFORMATION CARD

O xMP 1378 Micro Power Suppdy KR 1L S
- $300 SH

W WESTECH ELECTRONICS

s (602) 276-1600

TUSA A wmOLl I WIMELE O T veDwlnd. ST ikt 1
O CYU A, O Crdeml, CABLL TV COMVITER
w Tonaamm 4 o IDITRA Al £ TY MDA | BUFTRRAMS
i Ol b on peur LW BRAL

——
T T s

& BT POR rIDFC TAMR SiDd CABLE TV
Ty spuime phedn s M RS RS by ey Y SR el bl el
At aema B M D Ay YOR - wroy TER e 4
i P ] et SRS O T T N 28.9
iy Ll i T A VL )
NOW LYAILADE
NEW TUNEADLE DELVXE MODHL CVU1000 34,95,

»
Derigurt

B Drgar Tobs
gl b

FEEE T e
.
L

TELEENT Mow Back in Biwairt
TS dovill tf YAEL ANTENIAS

uv-;ub-u-l-—lﬂr-
Al o Cmiiriily Sopier

sannas SkubEaiNazmsa

NEW 1924
B&K AUTOIMAMUAL
RANGING
MULTIMETER

SPECIAL PRICE!
'94.00 a
-

S FRECISINY

COLORMAX
B ChARMEL RtMOTE CATY CONVERTER

I

i
HE

LT 3
MMOTE CONTRCL 159 05 .,

twmee 0495w

B
Lz

[, T

Phone. B Tenna

Lrtivatl COMin L84 TELEPOing
TG Te

Inlrogec ey
L

{&

JuRn S UNF.YF
YARACTON TURERS

ORDER NOW
TouL FRee
B00-854-4855
1t CALN GRIA

7146355090
HERADL CALN ORI

R.F, ELECTRONICS

i, CALIFY

PERBOMAL CralCod NELD FOR CLEARANCE

Oy
Tl
-
i

N il ONDER

ALL PAEPAID OADEAS X LES O L 48 WapET MeCLUDE §3 53 SHIPMAG B AANDLMNO — SHIPFED $AME DAY AECEIVED

CIRCLE 27 ON FREE INFORMATION CARD
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ELECTRONIC KITS

FROM HaL-TRONIX

2304 MHZ DOWN CONVERTERS TUNES N ON
CHANNELS 2TO 7 ON YOUR OWN HOME T V. MAS
FREQUENCY RANGE FROM 2000 MHZ TO 2500
MHZ EASY TO COMSTRUCT AND COMES COM-
PLETE WITH ALL PARTS INCLUDING A DIE-CAST
ALUM CASE AND COAxX FITTINGS, REQUIRE A
VARIABLE POWER SUPLY AMD ANTENNA (Anlenna
can be & dish type o colfee Can tyce depending on the
Segnal sirength n your area )

2304 MODW.SB‘*' K} $19.95

2304 MOD 2 (Basc Pra-amp) $29.96
Ty cogey 4 Ve

2304 MOD‘S {H-Gain Pra-semp) $39.95

o b gy
POWER SUFPPLY FOR EITHER MODEL ABOVE 1S

AVAILABLE COMES COMPLETE WITH ALL PARTS.

CASE, TRANSFORMER. ANTENNA SWITCH AND

CONNECTORS ) $24 95

Assembled, 334 95

Siotted MCrowsve Antenng For Above

Dowrtverters $39.9%
PREAMPLIFIERS

HAL PA-18—1.5 mhz 1 $50 mh2. 15db gan operaies

0n 6 1o 18 vols & 10ma. Complela wnd 38 95

HAL PA-1.4—3 mhz 1o 1.4 ghz. t0 10 12&

erates on B0 14 volts at 10 ma. Complete 31295
{The abowe urts are el lor recervers. counlers etc )

16 LINE TOUCH TONE DECQOE KIT WitH P.C.
BOARDC AND PARTS 564 95

12 LINE TOUCH TONE DECODER KIT WITH P.C.
BOARD AND PARTS $3995

16 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPOMENTS $39.95

12 LINE ENCODER KIT, COMPLETE WITH CASE,
PAD AND COMPONENTS 3299‘5

Compiete Seis of P C. Boards Available For. Umoorn
Robot Project and Heart-A-Mabic Prosect.
MANKY, MANY OTHER KITS AVAILABLE

B o TR e e 0 e
% "{g HaL-TRONIX
PO Box t101

e Fouthgata Ml 48193
waina

vemn_ EETHNSTSR B RL
o ORMATIOm L L T P CHAMAES

CIRCLE 75 OM FREE INFORMATION CARD

& MULTI-CHANNEL
M MICROWAVE

LR LR RN S RARREER L 422l el b Lt

Complete Antenna Syslems Irom *69%¢

Full BOO Mhz Rangs
Tune 19-2.7 Ghz
Includes all

ITFS Channels

DEALERS WANTED
€O0's ang Credit Card [

I} |

GOLD STAR

Drders call TOLL FREE "7

1-800-247-1151
SILVER

YELE

GALAXY

| re—
STAR N
ELECTRONICS

6009 N. 61 Avenue I’
Glendale. AZ 85301 ;
1-602-247-1151

MILITARY commurucabions radios: R-174 mcever,
wnes 15-18 MrHz. AM-CW-SSB, amateur. short-
wave frequencies. 547.50 mind, $27 .50 good Cana-
than backpack radéo PRC-510. 38-54 MHz FM
transcaiver with headset. battery box, antenna:
$39.50. 257750 qood conditon. R-108 mecenver,
20-28 MHz FM: 527.50 mint. ARC-27 arcraft guard
1ecever. 220-250 MHZ AM singia channel: $12 50
mint 45 day replacement guarantee. add $5unn
shipping BAYTRONICS. Dept. RE, Box 591, Sand-
usky, 44870

CABLE TV squpmen for ng” of MI%
channels. Information $1 00 GOLDCOAST,
Boa 53 S025F, WG.FI.W!”S} 752-9202

SERYICE OUESTIONS
contimied from page 95

scene. When that occurs. the set foses its
vertical and horizontal sync. The probiem
can also be induced by reducing the
brightness and conirast using 1he appro-
priate conirois; the symptoms can aiso be
induced by adjusting the screen controls.

{ have tried to trace the problem with a
scope, but that did not heip and only led
me in circles. Any ideas?—M.S., East
Meadow. NY

From ithe symploms that you've de-
scribed it would appear that either one or
both of the resistors that feed boosted B +
o the horizontal oscillator circuit have
changed value. Those are R40 and R41.
and are 220K and | 20K units respectively.
If memory serves. those resistors have a
history of doing that. with the results you
have described.

One word of warning is in order here.
The location. and even the vaiues. of
those resistors have been known Lo vary
from those shown in the Sams service
literature. They should be easy enough to
track down however. Also. even if only
one is bad. replace both of them. Other-
wise. you'll have to go back into the set
before te long to do it anyway. R-E

S0,

ey I 641 Academy Drve ®  Norihh
SE’, JAC: 7 2o toritioh (313) 5640104 &

SOLIO STATE STERED

SOLIO STATE STEREO
REVERBERATION AMPLIFIER

!..ﬁlllnhnng ' TotSl hafmorec gator on
houy than D5 iy PHLONSE |OH.||9 ® e

GRA

== .z s
Nord ok. i

PHIC EQUALIZER
PRE AMP KIT

- 'loul D

20K 1z B s Batey fion 098 » Rewrwrter. | | g0 than 0
«h0n 1 0 1o s, + Inpul 150My/40K ohm
o Maxr wmput N o Accepls InpUt om lape.
or-u-. .

nd LED Ravarh Lovel cisplay KR

. Iﬂﬂ Al SHeCrOmE o OIS, i
former and invinucHons. and T ok mounl

cotunel
Model TA-2400 .. .. $39.95

AMATEUR MICROWAVYE
Receiver Syslem "
1.8-25 GHZ

MICROWAVE
RECEIVER
SYSTEM

| TA-2500

Curva
Hon: (Phono| «0.2gR -0 MIB [0M? ar 18KHE
Crannyl peparalion (8} reted cutput 1KMz
* Phono. Tune Aux and

omponentl )
" rack MOt Frow rrurt sl Cabing.

% s |, [+
LEY SMFTE Mgt hoet) Larss |har
sy Parpons Ovirl! 1062~
108 » ALAA Dwvia-

gttt o AL puise bgnel
TK-41 Kit .

Tha TK41 has tlIt:l-u mm up W 10
Ml el MO Antenne needed Fritures mimtIC
whCh axciudes (nlir (i BNCEE From

. $23.95 +

s 6006
To order outside {i

INFRA-REOD |
REMOTE CONTROL
SWITCH KIT

R
iniry-red Aemote Con- N
Frod SwAC i CRA b Lt
IO :mlrol lDﬂllﬂCll

UHF TV PREAMP
(&

05 é.
f

o i )
Yiour rece plon will or amahiClly mmprowe! Tra
wnit wall e big YPOM o Pl Y 3G N RH yOU Nl
kroiw wbtd 8! For BOM wd oor and ouldoor
wbs WDl and oulpul imped e TS oM Mo

sdpuytment Edly pvsembiy.
JH-0 KI . $2395

FEATURES:
* 35 o gamr
- K

Tane MOEN batier r

oy ol maich

Ta w2
$39.95

Trenalormar

. $119.00 | jopsonsn

(Kit) .

* C'A}mm-t.ld rade construcion * Stww

#3030 a8« Lirw of 5790t dalance .su-?m
Compigly kyttem pownds pupety, cabip, M-

LEVEL INDICATOR KIT

20 STEP LED POWER | $9:%

STERED AMP KIT
160 Watl Total BOW + S0W
T m & b0l d wiale &) trardaIor Sty on
- ol e

THD (1) M.ﬂ”‘!umun DC o 20
Porst bupply mquires 3 VET 2 amp * FRAl

R.F.

MODULATOR ""
N i

Combing B ABO and vilO OutPy
c%ﬂnd Aordol your Y. 1 &ngluc.w
V316 makes for quech and safy suembry
Al Adjuslment conleof & mult o sy

WIERG Flord g OF COMDAET g Eusuat

VH-O Kt ...

X0 M

PHILIPS
VARACTOR TUNER

Comat with adapicr boatd

16 threciy raplace Misum:
Tusvpr! U tus welh any
BORrd o M o Rt g et

-w?:wmlwhmumﬂu
90 day warranty on PS-5!
PS5 Assembled ... . $109.95

Kit Form. . § 7985

This rre T a0 lpwel indicalov i1 conamiy of

Q}mt(b’ﬂomuum v gl cutput

of yout amplitgr trom <57 8 1 0 J6 Comes

with gn afirdchye R BCPESNA panied panel

Hat puactor wiich (O MSgwr Masiing ofF

?Mu- oulput mﬁu:lnng Kt inchuchisl sl perte
Ton il g Do bupply

TY-43 [

NEW
KIT
Lina wilh PE-3 Kl Ados 20- 24 dib gen I Doos !
wceplon dulgnce

* High Gan

+ Can ba vied weth at] sXELNg $I0P BN
board recaxerst

s 1918 g Freq Ra™ga

PS-4(Kit)............. $34.95

Microwave Preamp!

RADIO-ELECTRONICS

—
-
L=

| $34.95

! SPY EAR

A VY DOPUHr OIVCE 8-
Ragrwad Py bitiorn 10 SOuedS &

whicm T ough rooms of 3

..h
| o
R thich Comr ela wallk.

PIRCy |iptaning teniof agmingl wall and
24'Phoad W . Adust voluma contrall
Cloarly haar thenige you may not want 1o

| CM-8.

LOW TIM DC STEREO
PRE-AM KIT TA-2800
T ot por wbie vimte o D.C enhr- Tl g s &
N quency response Trom OHE- 100KMZ = Sl |

* Fasturlh fong oFeml yenich, Qudoness
Lrebie. Midrangs bays bawnca + Contirm |

Migh gin Bnd phenamens
PRI Qualty

Spscifcotiens « Frag Re"On UHF 470-800
m4z » Onatput Channat 3 » put 74 obm
* Gan 10 dl

ELC 1045

Pust BF ol op-amp W0 deveiop T HD o D05%
A1 kpling Sutpul ® Input el 35
Wum.u-.u y 100V + Powet

At A Kt COMas wnth

m‘ !lmpﬂ (iﬂ -l youw mpad 3 0 15-20
TA-2800

ONLY

544 50

$89.85 | s4 % ee. |
Add 10% shipping on orders under $35.00. Crders over $35.00. add 5%.

Calalog-$1.00. Visa & Mastercharge accepled.

CIRCLE 60 ON FREE INFORMATION CARD
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DIGITAL
MULTIMETER
. 3% digpt LICE mater

o ncy 30 Qhm
Em

* Lamch B patisny ol udeed
| mic-33004 . . $59.95
Carrying Case . . 5 995
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THE Intelligence Library— Resincled technical
information & books ©N elecironic surveillance,
survellisnce-devics schematics. lock-pleking.
investigstion, wespons®, |dentlfication docu-
ment®, covert s¢wntes. eic. The besl salection
avallat¥e. Free brochures. MENTOR, (Dept. Z),
135-53 No. Bivd.. Flushing. NY 11354

FORTY-nine sducelionsl slectronice kits with
seff-learming project manual Oetails $2 00 refunda-
ble with order. TAIANGLE ELECTROMICS 89
Arkay Drive, Hauppauge, NY 11788,

RF parts—Motorols irensistors. MRF454 516 50.

giss 513.50. Calalog avanable, RF PARTS CD.,
1320 Grand. San Marcos. CA 92089. (618} T44-
0ov28.

WP 10 $500 00 per month, Sell compuler scitware In
r home. Wrile to: COMPUTER SERVICES. PO
7748, Tucson, AZ 85725,

FREE pay-TV reception. "How-To" book HBO,
Showtime, Cinemax. $4.95. OIPTRONICS, PO Bax
BOH. Lake Hiawatha, NJ 07034,

COR DI.ESS»leieghone owners. Increase rang
Reduce sialic. Simpl# add on. Oetalls $1.00.
PHONES, PO Box 273, Mesa. AZ 8520

COMPUTER owners personal or business you
need an umnterruptble power . We have Tn
Lies 400 watt model for onty $2 AMNOER:
ENGINEERING. RT 9, Bax 19. Tarnpa FL 33510.

CORDLESS-IeIephnne cwners: Preven un-
authonzed calls with Call-Garde. ™ wrie BROAD-
CAST COMPANY, LTD., PO Bax 59, Westmont, IL
6559,

CABLE-TV products Jerraid, Hamlin, and Oak con-
varters Send 53.00 kor information. ADOITIONAL
OUTLET CORP., 111 E. Commercial Blvd., Ft.
Lauderdala, FL 32334,

TEMPERATURE probe, 0.2°C accurate P
r dgital myttimater $14,95_ Details free, S
OMN. 948 Prospec!, Elmhurst, IL 60126

LOwW surplus comfgnenl prices—guarantead
guality Free fiyer ELECTRON:X LTD. 3214 South
Norton, Sioux Falls, SO 57105

ELECTRONIC uch fight control pad. Wnte for free
brochure. EXOTIC IDEAS, PO Box 446, Lake Bluf,
IL 60044,

s Into
CE-

TUBES: _oldles. iatest. Supplies. component
schematics. Catalog free (slamp appraciated
SGTSEEI:IMETZ. 7519-RE Maplewood, Hammond i
4

RECONDITIONED test
log. JAMES WALTER T s
Nickel, San Pabio, CA 94B05.

GADGETS for a catalog of elecironic toys and
%adgets send $1.00 (relundabla with order) 19:

ADGET ELECTRONICS, Box 37218, Dept RE3,
Omaha, NE 68137,

INTEL BO51 farmy cross assembler bor IBM-PC or

nt. $7.00 for cata-
EQUIPMENT, 2607

CP/M-80. Free shi immediate gainvery $50 00,
Send check 10 GL LA 5. PO Box 8625, e,
MO 20856

PRINTED-¢lrcult boards: quotes free. SASE 0
JaHMA AL ELECTRONIC SUPPORT, PO Box 397,
Troy. NY 12181,

JERRCLD ORX 3DIC 105 5159.00, Oak wingless
convertars onty $169.00, Jerrold 60-channel con-
verigr 589.00, line traps. "filters. onty $49.00. RED-
COAT ELECTROMNICS, 104-20 68th Or.. Forest
Hills. NY 11375 (212} 459-5088.

INFRARED delecior. Valuabie 100l for detect
inframed [ght. Uise lor troublashoot.ng and tesung |
LEDS used m sensors, ramate controls, and vanous
othey IR devices, Send 5800 each TRU-TECH
CO., 226 Pointview, Oaylon. OH 45405,

‘BEC Electronics :

P.O. BOX 461244R
GARLAND, TX. 75046
(214) 487-9031

OVER 45,000 SOLD SINCE 1977
SOUND EFFECTS KIT

This unin uses the T1 T64T7
IC and slMer The pany
svuembh i3 romplried you
will be able 1o repioduce ol
most army sound you want
Quatity PC board and o
T SRRy [ PORE Rl are
provided. Al you nesd 1o
add v ssptaher. The prowitry
of the kit provides you with a
Fulse Geumerstar, MUX
O ilatinr & Comparstor

to mahe more complex

woarnch @ wnap Programming

18.50 .. esamples provided (o help

_2134_50 you 81 uned lo Using 1 he unit.
10\ SUPER MUSIC 27.95
5p€f MAKER KIT  ciomes
CASE &
19 WATYS ROM CHIP

ORDER

W5M-01

This popular kit s Srear
lot car borms ot dear.

ball applicarions. We include

12 \'%TS all componenia and yuaby PC
SPEAKER bowrd. You Y kove our easy 1o follow
NOT INCLUDED  assembly inarructions. The pachess

prica includes 1he kif, camy w/trom panel

tune selechon switches, and & perprogtammed I708

memory chip (ROM) with 38 sddetirsnsd (unes. 160 1ot al)

Addifional ROM'y are availsble for 9945 10 14 9% ea

{Listing sent whh order). Order Now! Oller expites

March 30, 1984 12VAC sransiovmer B available.
ey THN.28 2,60 wrn.

COD MrwpL
- l%ml\'ﬂ'ﬂ ADDRESS MLST ACCOMPANY

« ADD ¢4 FOR SHIFPING N
+ TENAS RESIDENTS ADD 3% STATE SALES TAX 3
= ALL romm OADERS ADD 25% FOR SHIPFING /

TERMS A
M 52000 o ADO 3250 FORCODS [N

e,

o) NEF FOREIGN CODS g
au. {1111 81489 TO FLALE CREIMT CARD O COD DRDER

THE BEST DEAL!
Thi hand held Awiomo-
tive Tewrer checks and
1esis the funciions lisred
barkowe candly and quickly
The original manulac.
turer wold over & mihon
unics o 1993 or 19 95 each.
Instructions and charrs
e Prsied on the hack of
ench unit. This tester will
sove bours of {rusiration
and pay for maall Yhe irs:e
tiver used Uniis are all
e, 100 gespanteed
TESTS: Battery Condilion, for %0 days Irom date of
Pich-up Coud, lonitionModule. purthase.

and HV Cod ORDER: AS-25
11.88 cochigmp order ¥ BEFORE MarcH 30
AY 18.5¢ FOR BOTH!

WINDSHIELD Lt If & Sep
/_ 10 Aude S

WIPER DELAY :rﬂlﬂ
Cwavplele sosrmbled PO TDA W Asadin
card wih KO, relen, and M...‘.“
comirnl With  achemgiin Ovdar: )CL.1002 133

Complore woh  oslom
kgl phanie s i wuh

LM Liswrar 4 pin
Op Amp
o bt e Dusertho &' Ol ICLA1A »
Spacial jairpdmciery

CD 4433 Commiev & 7 weg
pricat 293 dtcoday drivay BC Houwse ¥
Ovdor: ASSI Q‘mmum »

B
TELEPHONE { TRANSFORMER

RINGER SEMI KIT

e || nvsen

e riveprr I gl e At o ;

Complettly Shatded
115 YAC Priwary

L Py ol 4priu amd cmc wete
Order KITR01% 299
PC Board for sbone
Opdar- PCRR1

I35 ea INGE S
ORDER: TN-3
=

.
-

WRITE FOR

L MCGEE’S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tl 1 (Baa} 842 50V
1904 MCGEE STREET KANSAS CITY, MO. 64408

WV ANTENNA W\RE
300 OHM TWIN LEAD
YNF -yl -F RICITHDs T

mELICTAIC 7

®-0)a3 0T w1 Bard

NPN POWER
TRANSISTOR
0 viuT ? AP

1l waty
Wil 13-% TR

® ap Twal$FQumwin uiguinrd =
-8 clapniL
oL Fu wlhnt: 1
URCTIGES meB &7
Widh 13 Iomul( L
FEATHCR SEsit0 POLT JacatT
w0330 30 FT a9y 3"“
u O3S JOFT wt un";{ e e

-D360 I0OFT wr ku Ll ."”

- MODULAR
.; PHONE JAC

&k Me
L LR

oo Copadl alL B —

RO LN ] '\-J
*19% o817

avin CARACHIn B :lul FRaTpiy Full
NTE
LAl Ak
W TALR C
AT () WA IR B RAAYD

ERLLITI-II T T T
L] tM ol Tain i

- Ar
ll‘u CFLL AAEED o«

EEEmLd S L Bﬂ
i‘uﬂ T MT R

27 95

LT
{11}

*
B DHM 5wWon

WEATHERPROOF
5 PAGING HORN

* A, 8 gt LB UL

rageECT Cadd 1mclt nn-w I
A0 BT S TEm, IR e

LCUBEE TR L o
T 005 #TONLE er

8/16 TRACK TAPE HEADS

B Tay v [ STATH mFa mul ow- 1k PR AR
L] E

TF g ERadl
.. -qtu 1t A | ' vt

L LI1R=- ] HE.
lSE&CH Bl e

K

2/l

Caps
g

M Caknbl |

v
lv

oA A e MO oM
b P &0 343
el AN W3

LANEDL Tref 33 ¥ 24
PUATYRE (0T Vi OME
l‘;ﬂ: '3"“( & CuRHN
Lilt D PO
Edu w T conpl

Fiow - GREAT F“ L1t 14
DAIVES ORDED TODAT 0

— itz B 20

- i Lm (A NS] 7
L~ ELECTRONIC BARGAINS ™,
19 vOural wi? da OuN mati oG L13T TOU Rl w3806 DuT-
STaabiwt BuTs O Tl FiuST (8 CLECTHONIE Pouts PR
Pl puiLDER  1n B YEARE VIR 230000 wOdBTIETS wavl
ALOMRID #ERL T Find UTEFuL, UWIDGE O DOWNEIRLT
SrAAncE (LISTapmic] o7 Corlaany PoiC(y

awy w0t 3Eul FOR Qult CATALOE 1084 — 41 3 Fall

QDIAMDNDBACK
ELECTRONICS COMPANY
iPO 80X 12095 Dept 102
SARASOTA, FLA. 33578
Phone Orders {813) 953-2829

COMTIRERTAL UY S0O *1 &0 FOR TAE FIRST Lo 0 JN

50 FOR Kacw 1DcTIONIL LB FLA .|Do 3% TAC
i[l'l' EOMET A0C *1 g0 FOR T T Mm@

vk FACw ADDATIORAL POUND
MAII. ORDER "7 MINIMUM

-

NoanagLies SBEn

CIRCLE 92 ON FREE
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64K DYNAMIC
200 NS

2K X8 STATIC
200 NS

STATIC RAMS

256 x 4 {450m

56 x4 (450n
1024 2 1 [450m
1024k 1 (450ns
1024 x 1 (250na)

258k 4 (450ne)

256 x4 [450ns
1024 x 4 [450ns
1024 x4 (250ns
1624 x 4 [450m
1024 £ 4 (300ns
1024 x a {200ns
1024 x4 (B5Gna
2048 B (25000}
40941 (55ns
409 K1 [450ns
40% £ 1 |300ns)

599 TMM2016

EPROMS

LYY ] {lun) I
1g24 0 [450nw) . " 1 25
Wl {450ns] {Sv) 1 25
20400 0 {450n38) (Sv) g 49
20480 [330ns) (5v) - o 29
2048 £ 0 (450ns) {5v) y - »
0488 (450nu) | a9
awee e b (450n8) [Sv) J A%
409 el (450n9) [5v) i 2
wes e b (250ng) [Sv) =25
409 K4 (200ns) (Sv) : ; T
4095 £ 0 {450n3] {Sv) (2IvP QM) \ . Bid
4096 k@ (250nu) {Sv){21PG M) ; : L R
w0 e (200ns] {S¥) (21vPGM) 9 s
21928 (450n3) (5v) F 5 .88

$415

CMOS

4528
45N
4532
4330
4539
4551
4543
4551
4555
4556
a5
4582
4584
4585
are2

1702
aToe
iTes
2T
27181
TMS2514
TMEIT18
TMS2532
T2
1732.250
2132.200
3244
TI24
273242
784

{cmos)

LP)
LF)

409& g 1

2040 x 8

2040 x 8 {150ns

{100ns}
1024 £ 8 {25008
1200ns}

2784-250
2TH-200
TMA 2584

H2 8 (250m) (5w
Ml (J00ns) (Sv)
18z d  [(450ne) {5v)

- T8¢ TaCoo
10.738835 H M Talo2
TaCHa

MCMaaTE4 2192k 8

(450ns] {Sv] (24 pin)

14.31018 "=

T8

408

2048 2 8 {100ny
2040 x § {200ns}
2048 x § (1500
a4l x4 (120ns,
2044 x 8 (20008}
2044 x 8 {150na] (cmos)(LP}
2048 % 4 {120n1) lemoskLP}
4008 & 8 (300nn) (Onlan}

MCMmeaTea 2192 x4
1T128 1834 s

5% = Singis § Volt Supply

{350ns) {Sv) (M pinkour dn) 42 95 ) 1%
{300ns) {5v) s ¥ 2%

214POM = Piogram at 2T Yoll 65

F4C1D
T4C14
T4CH
Tallo
74022
T4Ca2

{cmon)
{cmoa)
{cmon)

L K
{emoa}{LP) . i ) -9
1.85

EPROM ERASERS - 4s

HMe119L P-4
HMB118LP-2
HMB118LP.2
Z-8132

48 T4Cen
H“”:‘; l.n:'?::r. 115;::.1‘ f';::)n.snm SPECTRON'CS oL T
CORPORATION B recrs
Chpacil Inlensit TCR
Timer  Chip juw/Cmi) 7485
4096 3 1 1 = . 0.000 74CH8
avsx i :IOOru- 4.000 14C
wgn: 30008 £.600 ?:c::
11922 L) 9.800
219221 {250ns i T4CH
17.000
18884 x 1 {300ns} 74C8s
18384k 1 (250ns) thitee] T4C107
TRl o arsl j « Gomputer managead inventory GEBPﬁMTTOns nctsa
::m:l (3%} % — U"'ma"U nﬂ naCH ﬂl'ﬂePSl uc1“||.n“ - T4l 184
bt S e « Yary competitive prices! et 21 nes
655386 % 1 {150n4) (Sv) | COMs018 TaC 181
S8 o ) « Frlendiy staif! ey T
R + Fast Service — most Orgers MM3307 74c18d
- ¥
spe shipped within 24 hours! JFUNCTION Mo
Lusu ;:; 74CtT
. F4C1TA
2.5 Mhz T4C17S
ZRGCPUE it Tec 193
I80-CTC 295
Z00.CART 1085 745105
T 105 | VRG220 29.95 74C200
Zacini0 95 [ TMS9sa2 29.95 740221
780.810/0 1195 [ L2003 L3
7306101 1195 [ aats AT
- TaCI
Z080.5+04/2 1.8 WCI4T0 740901
Z80-81048 1195 B WT 3480 | 140902
1C80 12,95
zw:;:guu 'S PUTY Piiiad ¥ o
FeoanC CsBnomue s ;:gm
& §13-002 LOW  9.95
ZM0A.DART TacHo?
ZROA-Du A 7:_(;”'
ZBOA-PIO CLOCK TaCo0
e GiRCUITS .
AT dEsI14 &
S MMSI4Y F4CH2
- ZBOA-510/3 e T4CH14
HD485085P 6.0 Mhz MUY 1eT 74015
Z808.CPU o5 I a7 T4Cs18
Zaos.oTe  129s QRMSMSE32 74CH20
ZOB-PIO 1135 16,5
8-DART
srowt 13 P Keveoano o
CRTS027 HIP Tacozs
$n'rsoar e uZlLOGu os V32378 Vi TACR26
MS#18A 1 Tacen
DPe3S0 Rl 8 -1 TACHN
A VISIT OUR RETAIL STORE
%" . o HOURS: M-W-F, 9-5 T-Th., 9-9 Sat.
Q DR M Ic rOdewces PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
= TEMME Wiromum ordes 310 For supping 4nd handing aciude
§ 1224 S. Bascom Avenue, San Jose, CA 95128 e g il M '::""' “:if"' Dasniay, 1l s
lormign o + MAY (@ * agdons PPnng e oy - ']
g 800-538-5000 » 800-662-6279 (CA) :u:xl.o:r sales oo:‘mrom g, Whe- Emeunk CA" (2sbcenrs milisi
W - By andLie nelude ' Prcey
Fa (408) 995-5430 @ Telex 171-110 BIrC1 10 change aithoul note W 'o hoflllébﬂ 1or
é POQrARMCH gre Qe Wa Firberre The night 1o hmdd quardtss dnd I
Copynght 1yss JDA Micirodewces subbhifute MANUTSCIUIES AN marchandve SubECE To prior Gale
112 CIACLE 49 ON FREE INFORMATION CARD
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2114 ... 8/59% 2114 ..... 8/5109%

74LS00 VOLTAGE
Plge 23 radire : : @ rame 3 HEGULATORS

74L502 T4LS1TE 74821 g
74L803 74LS189 748244 =
T4LEOA TaLE1R0 ;:gg; 7
T4l80s TALBIND - sy 78
741508 LM ’ ; 745258 ; .75

FaL 509 d T4L5152 : 3 745260 78

FALS1D TALEIEY . i - 748273 .38

T4LS11 TALSTH . i 745274 3 M

Tal#12 : T4LB195 TAS275 I 139

T4L812 ’ TaLB19e 745280

T4ALSH4 TALEINT 745207

TALS1S ; FaL5221 745200

T4L 520 T4L5240 743288

TALBN ] TALB241 745301 LMIZIK
TaL522 i TALE 242 T48373 : VA 78840
T4LS2S A 7415242 ;:gg;:

TaLl2T TALEZ44

TALS28 35 TaL824S A

TALBK TALBZ4T 748471

TALEYZ TaLB24D 745472

T4LS3) . TALS248 748474 SOUNMD CHIPS

T4LET : P4LR251 743442 385 AYRIOI0 1245
TALBH : 74L 3251 745570 595  AYI-0912 12393
T4LS4D . TALS28T . T4S5T1 X 835 MCIMO 148
TALS42 TaLS250

FaLbis e DATA ACQUISITION MICRDCOMPUTER

7ALR4S 75 TALS288 1555  DaCOROS L HARDWARE HANDBOOK

TALS51 4 TALEZTI 3.4 DAC1020

74L854 ; TALS2TE 3, 4.4: namgn . FROM ELCOMP — $14.95
TAL 855 E TALB2TR 295 MC1A00LS Cwver BOO pages of manutaciurecs data
TaL 83 - TALS283 495 MC1400L8 sheets on most commonly used IC's.
T4LETI ; TALEZ8) : '

TALSTA A5 Talsreo Includes:

74LS7S d TALS283 CENTRONICS » TTL — 74/74L5 8nd T4F

TALSTE : TALERS . 1 « CMOS

IDCEN
;:t::; :::;g: : : S0 Cotie 3% pin Maie o0 [l * Voitags Regulstors

TALSES y T4L$223 IDCENMTF - Mem.()ry — RAM, ROM, EFROM
Fhem | B SrEr fubbon Cae 3 Fin Femain 095 [l & CPU's — 6800, 8500, 260, BOE0.
TaLS90 | 74L8352 CENN BOAS, 808678

TaLSe1 B9 TAL33M OMg1 I Joidwr Cp M P Mue TS Lt gupport & inferface —
TaLE92 55 T4L538)

OFIJ04 L 4800, 8500, , 8200, atc.
TALSR 4 TALS M4 D833 ZE0.8
TALSSS T4L 8385

Il T st s B FEDERAL EXPRESS S

TALS107 e TALSM7? OLN37 | “ l“ﬂlfl T4121
TaL8109 TALSMS nesaan i T4122
TALS112 5 T4LBITY SEHUIGES “u I H
T4LE 112 E T4LEIT4
TaLB114 E T4LBITS
T4lLn122 . T4LAAT?
TaL®t22 TALBITR

ruz3szoyye

3233

akd

3 _ -_-dl-d“ﬂ
geasizuny

= -
o2y

CONNECTORS
AS232 Wale 250

LM3B1 d LM1553H
TALS124 TALSI7S AS232 Femate 1.25 WY | Lnois i 49 LM1800

MEIIZ Mogd  1.23
74LS125 T4LSMS LMda? A9 LM1812
TALS128 TaL83A 310057 19588 | M08 y : : LM1830
T4L#IN2 T4LS390 Lusoart 1. ! i LMta7y
TALS13) : H
Trsan EXAR LM30SK 1. " ! LM1§T?
TALE12S T4LS395 1.9
IR 2204 . LM310 ! ] LM1B89
7ALS137 7aL5399 1.
XR 2207 ; LM211 . , LM18DS
74LS138 TALS424
TALS1 R 2200 : LM311H ULN2003
% TALBAAT 3
A 2211 ) LMMiin LM2ETT
TaL31as VLAY XA 2240 LM317K LM2878
TaLS 1Y TALSE24 = LM3TT LM2900
FALB14R T4L S840 LIS
TALB15Y T4L 5845 LM31BH
74LB152 TALS858 Ic'g,IGERs"L‘s LMItEH 1
TALB154 T4LS889 - : LM3t® 125
74L8155 TaLRATO ICL710 12.95 B | aa0(ese T900)  LMMT
TALS 158 TaL84T4 - ZAShl LM322 185 LMI8Y
ICL83NS bR L] 455 LMIB0
TALB15T TaLS802
74L8158 T4LS88 HMFaerA Byl S8 LMz LR
a0 - ICM7208  15.95 85 LMY MC1330
s 395 LMIS4N MC1343
TALS1EY TALBSAS 119 LM3®WH s, MC13%0
7AL9I162 T4Ls080 140 NES3t MC1358
TALBINY T4LSAND : 175 NESSS 34 mC1IT2
TALE 1A [ 218} 1] f 385 MNESSS i LM1414
7ALS188 L3 r 155  NESSR ! LM1456
TALB 188 sILEST J 895 NESHT : LM 1488
TALS18D BiLSe ) LM3d9 99 NESS4 LM 1489
7ALS 168
74LSIT0

e
]
L

310
.27

YT EE T Y
-
2

Y P R L 511 )

-

nohakbpkiozaby

LWT4
LMT41IN-14
LM741H
LM74T
Lm74s

LM 1014
Ll 1303

et e ol o
A G

3

-
-

25L32521 i L1 a9s
M+ YO.5 CaAN T+ T0-1H0

LED DISPLAYS LED LAMPS APS
T = 95 [l sumpo reo iy 01 UFB D?;E LR waooll SWITCHES
oy 2 : T ClGnEEe ol B 01 UF MONOLITHIC 100/12.00 [l 4 POSITION

FND.387 1350) . cc x JUMEO YELLOW Ak -1 UFDISC 100/0.00 fif S 2ESTIEN
DLt e "v9 BRLEC MOUNTING MARDWARE 10 . 1 UF MONOLITHIC 100/15.00 00 5 £ o5iTioN

FND.SOT (310) . CA y 8. POSITION

™ALL MERCHANDISE 100% GUARANTEED

Copynhght 1954 JOA Miciooe tes
CIRCLE 49 ON FREE INFORMATION CARD
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.‘i:\-l"a
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NEw UN-USED
MUFFIN FANS

w8 Squue
2.125° Square

IC SOCKETS
1

spinET 13 1
14 pin 8T a2
1Wpin3T 47 13

CABINETS FOR 5" DISK DRIVES

CABINET #1 $29.95 CABINET #2 *79.00
* DIMENSIONS 8% X 5'%s X 3'%e” % COMPLETE WITH POWER

* COLOR MATCHES APPLE SUPPLY, SWITCH, LINE UM ol HEAT SINKS
* FITSSTANDARD 5%” DRIVES,  CORD, FUSE & STANDARD gHEaiT TaC et

INCL. SHUGART POWER CONNECTOR WpndT a0 32 YSW ITCHES
* INCLUDES MOUNTING * DIMENSIONS: 11%x5%x 3% [l onsT 4 s g~ W

HARDWARE AND FEET * +5V @ 1 AMP, +12V @ 1.5 AMP T « NOLDERTAIL DPDT minl-toggie

Spinww 59 4y
14pinww 49 82
tpinWW 8 g

APAT minl-pushbulien

* FITS STANDARD 5'%” DRIVES
* PLEASE SPECIFY

. HOTE: uilicient 1 b

e aboes Hama 2™ % GRAY OR TAN paww 15 s [l OPTO-ISOLATORS
2plnww 139 1.28 4N26 1,00 MCA-T 4.25
L L) o 4N27 1.10 MCA-255 1.75

4N23 &8 IL-1 1.25

TRAN Sl STOR S DiSTKAh?D%ihYES W 2 WIREWRAP 4N33 1.75 lLa-SO 1.25
18 pin IIF 595 1] 4N35 1.25 ILQ-T4 2.75

T 5o wesaros 15 BB TM100-1 5% (Forspmy swoo 229.00 :: pl:g: yo8 con N37 125 H11Cs 125

uesgn 28 237z 1as B TM100-2 s« (roriem osoo  259.00 e eeo " I MCT-2 100 TIL-111 1.00

¥ A Ry SHUGART {Zaro insertion Force) JIRMCT-6  1.50 TIL-113 1.7

IN2218A _‘; g::::; ;: SA 400L s%- (w0 TRACK) 3300 199.95

=y e, 3¢ Bl SA 400 sw- asTRacx)ssoo 189,95 CEODN?*dEéé::ggs RESISTORS

28

QI 528 it it PERTEC T4 ses [l % WATT 5% CARBON FILM ALL

MPE23E8 25 INHMDI 2 [l FD-200 54~ saso0 179.95 5100 Ww 5 STANDARD VALUES

2H2A84 as HA402 a8 FD-250 5%~ osDD 199.95 72 pin ST (X1 FROM 1 OHM TO 10 MEG OHM

2HI0S E ] 2H4a0) 25 T2 phn WW 785 50 PCS. SAME VALUE 025

EEm Il 2T arugr T 100 MPI 249,00 by 1958 100 PCS. SAME VALUE 02

R ald 43 ; MP-52 5%- {FOR IBM) D8/DD 49, 1000 PCS. SAME VALUE 015

o s s ke i HOTE: Pleass include sutficlent amount jor Lt

W5ET a PNE12E 15

PHS5139 ahPRINg on sbova Hems.

DIODES

1HTH 5.1 voll raner a5
14759 120 voIt Zunar 2%
144148 (INB14) awilching 25/1.00
1N4004  400PIV rectifer 10/1.00

OUR BUYER BLEW IT...
& BOUGHT TOO MANY OF THESE!

4116 2s0ns 8/7.95

KBPOZ  200PIV 1.58mp bridge A5
KBPOS 40021V 1,58mp bridge .55
¥M4s  Dip-Brdgs a8

NS4
MPr3T04
: TIPY2 iy )

RIBBON CABLE D-SUBMINIATURE
RIGHT ANGLE 10C
SINGLE COLOR | COLOR CODED oEscripPTION | SO-DERCUP | "BESOLDER | AIBBON CABLE HEoCS
CONTACTS T T T [Tig MALE (FEMALE] MALE |FEMALE] MALE FEMALE | BLACK | GREY
10 0 | 0| a8 | 730 ORDERBY | DBaxP_| DBaxS | OBxxPH | OBxxSA | I0BXxP | I0Baxg [HOOD-B| HOOD
18 55 480 1.00 8.80 CONTACTS 9 208 266 1.85 218 337 163 —_ 1.60
oy 5.70 1:25 "'m 15 269 383 220 300 4.70 513 - 100
.75 6.60 132 11 -60 25 259 325 3.00 4.42 823 504 125 125
ITS 6-ﬂ) 132 1 'm 37 4.80 1.1 483 619 922 1008 e 295
! y - ol - —_— 350
88 B.6C 1.68 14 50 A 6.08, LFs
14z 11.60 192 16.80 For order instruchons see IO Connectors” below.
138 1 1210 | 250 | 2200 MOUNTING HARDWARE 1.00
IDC CONNECTORS
DESCRIPTION |SOLOER HEADER|sSI BT HiGten| wwrEADER | RGNV IOE |eaDERSOCKET|  HEADER EDOE CARD
ORDER BY IDHEXS IDHxxSR IDHXeW IDHXEWHR 1DSxa 1DMxx |DExx
CONTACTS 10 82 BS 1.06 206 115 o 225
20 129 135 298 328 186 550 238
20 168 1.76 s 422 243 625 265
1 M 220 23 4.50 445 315 7.00 325
! 40 258 27T 528 450 an 750 3.80
H 50 324 338 6683 1.30 455 850 474

ORDERING INSTRUCTIONS: insert the number of contacts in the position marked “xx” of tha "ordar by™ part number listeéd Example: A 103 pin right angle solder style
headef would be IDH1G5A.

VISIT OUR RETAIL STORE
8 ] - HOURS: M-W-F, 9-5 T-Th..9-9 Sat. 10-3
g JDR MlcrOde\IIces PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING
i TEAME Miimum order 510 For smup@ing and Rdnding include
& 1224 S- Bascom Avenue, San Jose, A 9512 o e oo epy e = B
B 800'538'5000 L] 800'662'6279 (CA) conl:t.l t:ua I‘:I:‘I'.d.:lﬂmﬂl.::ae .m:'uni CA ::;u'o_nupu:u“
Ly (408) 995-5430 @ Telex 171-110 RDGke: 101 rams t St e Weiars oot raboo Bk 1
Q tyPogeaPhical #eeois Wi ywrserye e oght i hmd Quanhiires and o
2 auBaliluic MAnutBCherer. AH mEtChandree bubFct 1o pHor w0,
a Coprreqht 1984 JDRA MiCradevites
114 CIRCLE 4% ON FREE INFORMATION CARD
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FOR APPLE COMPUTER USERS

JDR Microdevices

ﬂ-\ollSl\l\DS {0oLD

JOR 16K RAM CARD FOR APPLE I+

+ Expand your 48K Apple to 64K

* Fullr compalible with Apple Language System — Use
[}

In place of Apple Language card

» Highest quality card features: gotd edge connector.

sockets for all 1G's.
* 2 YEAR WARRANTY

Kht with Instructions .. .. ... $40.95 $4495

Bare PC Card $14.95

GET SUIMV\ IN 1984

JDR HALF-HEIGHT DISK DRIVE
* 35 Track If used with
Apple Controller
* 40 Track Controller and DOS
Available {Call for Price)

$20995

MR SYSTEMS
FD-35 DISK DRIVE

— e _‘J I

-]

$1999s

» Shugart Mechanism
Made in U.S.A,

* Direct Replacement lor
Appla Disk 11

« Compalible with Apple
Controller or oiher Apple
compatible controllers

= Specially designed
alBcironics with low power
consumption

« DOS 33 and.2compMible

* One Year Warranty

CONTROLLER CARD
$69.95

APPLE COMPATIBLE
POWER SUPPLY

* |Jse To Power Apple-
Type Systems

* +SV@SA +12V @ 3A
SV @ .5A -12v @ .5A

* [nstructions Included

$7995

BMC
BMN-80 PRINTER

* 80 CPS Dot Matrlx Printer

+ Prints Bi-Directional in 40, 80,
71or 142 Columnsin Normal.
Double Width or Comprassed
Text.

* Print Suparscript As Well As
Superb Graphics inCharacter
or Bit Image

5279 gj

VIEWMAX-80
NOW ONLY *159%

5% WITH HUB RING
MD1 50FT SECTOR. 3%/5D
MDD S0FT SECTOR, S8/DD .
MD2D SOFT SECTOR, DS/DD 30.75
MD2F SOFT SECTOR. DS/QUAD DENSITY 45.00
MD110 10 SECTOR HARD, SS/50 . . 19.95

OTHER AGCESSORIES

FOR APPLE Il
THUNDERCLOCK $129.95

#* Real-Ttme Clock Calendar
* Software InCluded

MD210D 10 SECTOR HARD. DS-"DD .
8" WITHOUT HUB RING

FO1 SOFT SECTOR. 55/SD .

FD1D SOFT SECTOR, S5/DD

FD20 SOFT SECTOR, DS/DD

* 80 Column Card for Apple |1+
* Video Soft Switch

* Inverse Video

* 2 Year Warranty

VIEWMAX-80e
NEW $129¢%

* 80 Column Card for Applelle
* 64K RAM Expandableto 128K
64K RAM Upgrade $47¢60

$42Q9s
GRAPHMAX 129 pr—

* Hi Resolution Graphics FILE
* Printer Card * ATTRACTIVE FUNCTIONAL
* Centronics Parallei Interface

+ Mountain Software Compatibie
* BSR Control Options Available

KRAFT JOYSTICK $39.95

VERBATIM
DATALIFE
DISKETTES

55.DD SOFT SECTOR

$29.95

5580 1) HARD SECTOR

$298.95

MONITORS

BMC wmoniTon sTanD
MDDEL PA-300

i Your Displey Wil
Tht & Swivel $29.95

MONOCHROME
BMC 8m 12auw aReen 12

BMC sum 1260y 1o mHZ amets . . . ... .. $139.95

BMC sm 12£un 19 mHZ HiaH aes creen $115,00

NEC sp1201m - 20 MHZ GREEN

ZENITH zvm-121. s mHz oREEN . . .. ..
COLOR

BMC am-ausis1u cCOMPOSITE 137
NO C.0.D. CRDERD PLEASE

DISK STORAGE SYSTEM

o 15 (6K STORAGE
CAPACITY

« MOLDED FROM DURABLE
SMOKED PLASTIC WITH

o AT 4 g

JDR Microdevices e encorom s mesorsiane

1224 S. Bascom IA.,‘\‘e'-."'leT San JOSQ, CA 95128 $2.80 10+ UPS Ground and $3 50 lor UPS Ak Osdere over 115 and

199.00

Graphmax with Color

& Zoom Options ... $149%

VISIT OUR RETAIL STORE
HOLURAS: M-W-F, 9-5 T-Th.. 9-9 Sal 10-3
PLEASE USE YOUR CUS TOMER NUMBER WHEN ORDERING

Tarpign OrCers may Mguer sddional ihnpc-ﬂvé:ugn - ple sty g

- - - = n r L] et ]
800-538-5000 » 800-662-6279 (CA) R T s hee ek s a TS aoM e m e a
(408) 995-5430 * Telex 171-110 sublecl 10 chasge withoul nobce We are not reapoduble for T
IyPOQraPRicsl wrrCey We sottryg The nght 10 himit Quanthet and to oy
Subtilute MAMASCIuler. At murchandies tubjecd 10 POOT vein g

Apple ip a trademark of Apple Computer Covporation Copyrign! 1984 JDR MicOdevicey

CIRCLE 45 DN FREE INFORMATION CARD 115
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 ACTIVE )
RECEIVING
ANTENNA

Glves excellent reception,
50 KHz to 30 MHz.

Now MFJ-1024 Active Reteiving
Antanna mounts ouldoors away from
electrical noise for maximum signal.

Glves sxcsllan! reception of 50 KHz
to 30 MHz signals. Equivalant to wire
hundreds of feet lang. Use any SWL.
MW, BCB. VLF or Ham recaiver.

High dynamic rangs RF amplifiar. 54
in. whip. 50 {00t copx. 20 dB attenuator
prevents recelver overlaad. Switch be-
tween two recelvers. Select auxilia
active antenna. Gain control. zN'

LED. Remate unit, 3x2x4 in, Control,
6%2x51n, 12 VOC or 110 VAC with

- q)"una{ adapter,

MFJ-1312, $5. 9‘5

s1 29%.
fgam
Order from MFLt and try it. If not delighted.
return within 30 dars for refund {less shipping).

One year unconditional guarantae.

Order today. Call TOLL FREE 800-647-1800.
Cnarﬂe VISA, MC. Or mail check. money order.
Write !or fres catslog. Over 100 products.

_CALL TOLL FREE  800-547-1800

Call 607-323-5869 In Miss.. oulside conlinental
USA. techsorder/repair infp. TELEX 353-4580.

Mot
‘_’_TLE Electronics

Active

NUMBER ONE IN

QUALITY
SERVICE
AVAILABILITY

THE WORLD'S MOST
COMPLETE PROFESSIONAL
AND HOME ELECTRONICS
ENTHUSIAST INVENTORY

* Semiconductors + Memories

* Microprocessors + Support Circuils
* Microcomputer Systems 4+ Perqipherals
* Passive Electronic Components
* Hand Tools. Wire Wrapping.
Soldering Equipment + Mardware

NOW AVAILABLE — FREE
1983 Bo-page catalog

A complete listing of products
and specitications

Call. write or circie the
inquiry card for your
Iree copy taday.

M F ENTERPRISES,

INCORPORATED
50; 494, Misslasippl Stete. M5 30782 )/

CIRCLE 66 ON FREE INFORMATION CARD

P.0O. Box 8000. Westboro, Mass. 01581
CALL TOLL FREE: 1-800-343-0874

Mass cusiomers call (617) 366-0500
CIRCLE 3 ON FREE IMFORMATION CARD

$S33333 555055558558 55555555555585% S

g TECHNICIANS & SERVICEMEN %
$ COMPONENTS FOR YOUR MAINTENANCE & REPAIR WORK g
s SPECIAL: OURLOWLOWPRICES ;
$ RertACEMENT FOR ECG® Tvees $
. g T¥PE HO TONR COST TYpE w0 Thug chit S
SLesNL FOUR for 89 125 . .. SEVEN for .98 $
120 CPSI B 2io0ia THREE for 99 159AP " FQUR for 99 S
Expe e w b TRER W RN
A superior TTY Repiacement JJ s ---s-t-’;m :PEcmL SSRTRVRNE
The G.E.“TERMINET 1200” featuring. & ol = e I e aa B TR ol S
l * 110,300, 4 1200 Saud (11.30 & 120 ¢ps) & Full KSRA RS-232.C 1O . ¢ 124. 85 165... ... 2250375 90 <
¢ Compact, table-top configuradon @ Upper & lower case continuous $ 128. SR 17000 .85 506... 59 $
. band e Made in USA by General Elecine ﬂﬂ . $ 1%8 -gﬁo }gg . .:g gggA.. ggg 3
. TER“iNET1mtES‘le.WOna| .......... 4 . . g:}g% =g %gg %gg g%gA’{gggg
= ys 21541 B0 291 .. 712, " Iiz5is
. 12 mM%pJOﬂOLA :‘Ionitors . $ JAPANESE TYPES M5 5¢. EACH) g
Mode| #RM-251 Senes. These POPular monttars 25C867A 279 HA1366W 1.85 STK0029 3.88
ieature: 12" diag, CRT, 26) horu. bancidth and $ 8
AT e 25C1114 3.25 HAI377A 290 STKO0BQ 9. 99
l *3;’;';}’,;,*;",3»,?;?;'::;,?:;'*°""*"m Usec. tesied and operaional l S ANDIOA  A80 STK433 395 TA720oAP 195 S
G R e o o o o Seer. 18 g I8 e s
g l Sy & el e s4guu . S HA1342A 230 STK439 6.56 UPCI185H 299 $
g l otorela CRT Manilor, ysad. § w, Tl inpt ...... 3390 : l g 0D ORDENS WELCOME ($25 MIN. ORDER) :
o 0 *comnosile” ingot CRT mositar tested & oper 5 S For Complete Corrﬁon-nt Catalog Call &r Write s
% omputer WAREHOUSE 18 Granils S1 Haverni Mass (1830 $ 110 HILg{[c).:E,IVR;SUE %%FENCGTFESJNIECJ 07081 $
o) ruducts & VULGROEa% ol Johitewion R ETRC S oA $  Toll Free: 800-526-4928 In NJ: 201-379-9016 $
=] 617/372-8637 - $ ECG IS A TRADE MARK OF PHILIPS ECG s
= rIphBl’E'S Sers Tl cra TRt $ INGITROH ELECTRONIE (3 NOT ASSOLIATED M A3Y ek WITH PHILIPS ECG $
nlimited MasierCard 2 VIS4 AccTn PS50 E53555555555585855558555883S
16 CIRCLE 68 ON FREE INFORMATION CARD CIRCLE 11 ON FREE INFORMATION CARD
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FRit
jasusszs

16K Apple™ Ramcard
LIST 195

ACP
54995 e

a Wit 80 Columns et

8 Expand Apple [ 4BK 10 84K R

* Compatbie with Z-80 Sofcerg™ -

* Top quatty — gold fingers » Full 1 year warranty i:'.
64K Apple lle Ramcard i3

o Aiso with 80 Colurmns . oaly S99% L5

RAM UP-GRADES

64K D RAM (4164-200nS)
9 pcs for *50%

16K D RAM (4116-200nS)
8 pcs for *12%

REPEAT OF SELL-0UT | STEPPER MOTOR
58 Key Unencodod Keyboard ol
rg Letsl 1T

e TS5 e TTOB |4%0nd)

% gﬂ J i N NP
1 m . Dy 1w
el 3 mPM gl 4 ey

17mza o
ity mRis sepet 17EN MMIAD %
L

L L)
FEFS R P T T R T T3]

GaSisencialiiesunsubiisaisiin
suzbBawnzs

-
- Ll -
YAFLIYITEE

144 1

#
U FET LEL

Fi Y 44 37

SEEZERERE

-
¥RE

w
[
b
T
§

i1 [
Bads
SECNNREIRENSATIRIN MBI

b
I

gussssabaazmee

SRIENUTIAT IR ARANS
FF1 T
2k

FALSD)
1. Taid L B8
Ak

RRERRLEENSS

533

»
L V3t A
TARn A
TabiM 1T
TSRS -
TN
N
T NN
TS

-
-
7]

Thm & ¢ soow 3 WY mrwenal Kaptoard
By 5 Poulipt LL]

wrrriie) wah SPDT i urvllec e i iy
PO il Sokd mokde P Bull e
rne 11

BREzEaEiuxRakE

S=YEERIDSMESY

FE31 11 PEY:
-

P

Unencoded

FETS T L

SIGNAL TESTER

COEX AS232
LINE TESTER
173 LYD nomiors

o 24"

Ot Shybiel Akb) A vilibing
DE-4

sgge | GAK CMOS RAMCARD

Howte 4 EPROM & IEEE
- ey Compatie
£325.00 Unas

m s.1m #1181y
Static RAM Kit

AT T M A
Ay T
e

UV “EPROM"
ERASER

Bezusacass

.-
AL AS

eem
SOCKETS

LOW PROFILE
SOCKETS (TIN|

fon SR 23 ]

SV Surgme Sappiy
Ay and Tested  Y20O®

BAJuTLELssRbLBLEnsnRDE

&

DIP
w o |SWITCHES

P PR 1 R i A LYV F IR RR-E PR PR 430 ] by |

fraasiakt

2 e L
4 e 19
1 Praminy 180
1 Fouten LE

MUFFIN® FAN

Tha dependabis, low
o, el gplng lan
for commpron cooling
BOpi ey

344 .
TITENRINY
SERSEESES
BREERYNE:

CORCOM FILTER
Popular

CORCOM
# Fitw

3L WIREWRAP
SOCKETS (GOLD)
- M
B R W s

CONNECTORS
—

DRF (A2 WP W T

-
ACTRINRZ AN

AMD MODEM IC

PN AM7910
1200 Baug
5 vohs

Specisl ACP Pricing O™

DB F e T [ W
Y i
rexg
Lo w Hood Sade o T
2244 ST AW
4108 5T WO .
501000 & 100 Comracier Wiw 158 153
(S0 o 3103 Corverwr BT

1.1% 1.8

4 10kt B b vy
LR WRE ]
= gy - tF 0t
SPECIAL PURCHATE

$9.50 ea.

COEX 80-

4 By Dat wgea B0 CPY
I-Dwurhonal Prveeg

DOT MATRIX

PRINTER
OKI MSM5832R5
WP Compaiiia

TOLL FREE

SUPER

0 oF Duc

BYPASS CAPS
0o

1 #F Due 1 L

Moy Do
1]ipa

Po b VIS e

SPECIALS

OPTQ-ISOLATORS
AMDS 1 OO AN X}
AT AN N
w0 NcT
A9 ATE NCTH

CA 97712

omgey Baels Aus LA 52705

W 35 )

BrUsruBuRYI BTN RBNR 2 REBUGLLY

a3c¥
545355

41 FEERREERIEE H 333

jas

AT FEFFEEYE EEEE T

BEadazRuTany

YLBEEARE

PRSI HOHYA

renbly Laa Mot CA 951133
I s TR

51 9900 800'8?&'8230 'm:’_
910-595- 1565 '
CIRCLE 80 ON FREE INFORMATICN CARD

—
-
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STATIC RAMS 090 745383 130
- recen ‘5
256 £ 4 (ASOws)} 190 7 7aL8366 g
256 14 (450ns) Iemos) 1w .7 7ALS38T T
x 1024 1 1 [450ms) " - 74LS38A KT
1024 2 : (4S0ws) - T 741.5373 1.35
. 102411 250m) 1438 71 7415374 1.95
n 256 14 (480as) Ei] B MLEITT 1.35
256 14 (450w3) 2.95 .. TALSITE 113
0246 € 4 [480n2) nn 94 74L5379 1.30
COMP UTEH 1024 x4 (T50m) .9 .98 TALSMS 1.85
1024 & 4 (480ns) {LP} R 1] FALSMAG K
- 1024 T4 (X001 {LP} M2 AS 99 T4LSIDO 1.1%
PHUDUCTS, ; 24 24 (200ms) (LP} ndss 1.28 74L$393 115
nar A0 1 1 (350 an 1.45 74L539% 1.15
lnc. Al 1 1 [450ns) 348 Ja T4LS5I9% 145
}5 .: ml:saz; 12.90
1024 10 (Z50ms) .90 58 ;:l..g‘w V.90
THM206-200 2040 0 (700n4) [h ] .58 TALS#24 185
OR DER TOLL FREE TMM2016150 2048 20 (158nc} 4 H 7409640 2.8
TMM2016-100 2048 20 (100w} 010 58 74L 5845 218
HMET1E-4 2048 10 (X00ns| iemeos) n .70 74LS5888 1.8%
HMETIE-Y 2048 10 (150m3) femen) 40 58 TALS848 1.25
HME116-2 2048 14 (12001 lemos) (1] a4 TALSSTO 145
HMETIELF 4 2048 x 1 200w [emos)iLP 5.9 1.45 TALSATE 9.50
HMETIBLP-Y 048 11 [150n8) jemosi{LPY (8 ] 3.30 L5082 215
WMETIMLP.2 2040 x4 (12003 [emosi(LP} b9 e 74L3481 318
161 &006 13 (J00AE) (Crctsd) nn 1.95 TALS684 L5
A - TALSARS 315
LP = Low Fawsr Ortrl = Owarl-Sistic : “st“' 295
4 74L5089 315
- DYNAMIC RAMS E 74L 5783 2398
p. R B
X1 ) J 14
409 1 1 (3002} 3.45 HLSe7 1.45
096 1 1 (30003} 1.70 su.gn 145
11 (F0AK) 1.28 2505254 2.78
(CALIFORNIA RESIDENTS) i 125 28182689 420

18384 1 1(300n 3}

16384 1 1250ng}

1634 x 1 (Fi0n s}

18384 3 1{150m]

15384 1 11{120n4)
Hu

16384 o 1{150wz] )
$550 x 170003} (S}

848-8008 L

aBBEEE « o ronn
ERRTZ iEERER

5

EPROMS

Al ) 4§48

He2a x 8 [@50ne) iw

— miene 18

1 VISA 2048 10 (350t) 30 Y]

|g 2040 10 (450n1) 3w 545

- 2048 x 0 (d50ns) 790

Ao x B (45Dnal {5) LS ]

4006 £ 0 [450ml (5 im

0% 30 250n3) () (8 ]

A0 1 1 (200ws) (Sv) 10.95
1192 20 (4500t (5v) S0 B EBOOU .....:i.sisimnicsneseaammenna 5895
B192 xd [250ms) (S| ny - 390
- 812 11 200w} (541 ﬂ.g ...... )
TERMS: For shipping include [2rien 0162 11 (18me) (G2 pie) 3099 RH
$2.00 for UPS Ground or $3.00 b s = 2%
for UPS Blue Air. $10.00 mini- gl e 430
mum order. Bay Area and Los 741500 " -

Angeles Countles add 6% sk ]
Sales Tax, other California resi- 24 T4kt
dents add 6% Sales Tax. We re- e o
serve the right to limit quantities 4 S
and substitute manufacturer.
Prices subject to change without

sz

notice.
VISIT OUR RETAIL STORE

2100 De La Cruz Blvd. A
Santa Clara, CA 95050 L

(408) 988-0697 1 -

o

Lok

o8

0.

5 8

A

0] \\o}

- kb

SR EeaIaBEPERE R R ER R RUR RS R RRARIELLERRRNEY

RERRNBEIRELRR22802E

55880288085

TALS$ . 74L8 181
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13311113343

- Ik b}

-
-

VOLTAGE REGULATORS

85T
TIMOSC

LW323K
TAHOSK UATRS40

TRH 12K

PR Mg e -
2R gEE 2

C.T = TO-220

K = TO-3
DIP SWITCHES
4 POSITIO!|

SPOSITION
EPOSITICN
TPOSITION ...
SPOSITION . .,

ST = SOLDERTAIL
56

22 EEReaE

18 pin ZiF 570
24 pin ZIF %.90
28 pin ZIF .95

ZIF = TEXTOOL (Zevo Insertion Force}
CRYSTALS

B LD L D0 L L L L DL M L WL A
S88L25RRBE RS BERERZREZLLESR

RESISTORS

W WATT 3' CARBON FILM ALL STANDARD vALUES
1 OHM TO 10 MEG GHM

BULK DISKETTES

5t/a” DISKETTES
ATHANA OR NASHUA

5‘0"4 DISKETTES
NO LABEL

SINGLE SIDED DQUBLE DENSITY
(WITH JACKETS AND HUB RING)

Pock ot Tan . . B 1895
Pock o 1000 . L le bl dd et o L i d oin, - $148.00

CIRCLE 99 ON FREE INFORMATION CARD

WwWww americanradiohistory comm

APPLE ACCESSORIES

80 Column Card.

16 K Cardd 42.50
Fan. k1]
Pomrar Supply 84.95
AF Mod 2495
Joy Shcn (Apple I, 209

Paddies Appia

The Fllp Sort Plus™
The Flip Son Plus™ adds new dimensions to
s1orage. Dosigned with similar elegant (ines as
the Original Filp S6r1™_ in & Iransparent
smoked acryhc. The Fiip Sort Plus™ nas a sior-
aQe capacity of over 100 disketies and has all
the outstanding féaturas you have coma 10 ox-
pect from the fip sort Family. 24.95 each

ONQ

2100 De La Cruz Bivd.
Santa Clara, CA 95050
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7 Compare These Features with Dur Competitors: Part $370-0360.. ... £29.95 ou.

2304 Powerful Utility Program {100% Apple Compatibie) PROFESSIONAL REGULATED LOW T.I.M. TRANSISTORS

i # 68-Key Upper & Lower Case Keyboard with Numeric Keypad :wghE oC P&‘":E.H SUPP::-KE. - 12?.\?»:1&]& i
iy * 25 Pre-programmed Funchon Keys Aoy ZSO88 and IC voRtage reguieor MC1 7. Outpst wuvmum-::m,“

- w acprsied orent delepl . [r =t ]

jﬁ)& # 2 Speed Aulo Repeal Funtion wrmd .Q..t;y m2A M.::m m [ ﬂm‘-girnhn-lnmms‘;w

4 e 64K User Memory—expandable to 192K e e i 10 s 10 . | v 4t i a0 e 0 vty

.'1”5_’..‘ ® 5A Swiiching Power Supply {110:220VAC) Mhmmmmmpamuw B I

R b‘-s ® All ICs Are Socketed tor Easy Service e gy S e

T Iorrae and &

1 i, i a )

2

ot
L

Btes (e

Voo o W

}

Al

A
=

My M Licosma
L]
DUR PRICE 141 50
Kbdatrpnal Mot ropigang

CRFETAL CONTRDLLED
WARELESS MICROPHONE
SYITEM

Tranamwoer FET mac ler far

MARK |¥ — 15 STEP
LEQ POWER LEVEL INDICATOR KIT

Thes rie siered dcaor kit conpein of 36 dcoior | (TMSTRIISME  30ri7.18KH esponse. Xaal
m':: :l‘ Wflﬂblmm )::& 13 m MUks wid3 4 far drify hmm
Ll - =

s with 1wl deagrmd si BCRSN prnded piay. 100mW putpul Ilr'::no
L il s B M 0r Jaiich 0 o BPPIORL Yy b o -
m“' mum' vanw;..o::r‘m 4 ilable Ong renge
mm o g y coriroin. This . irenaminnion

o8N work wilh Bty ampidaee from 19 to 200WY. Ke Powsrad by & 9V
noiudes T pos Griver rsneesiors. 38 pos mplched ' .‘ﬁ- ik 3

4-00ky LED's. ol elpcirons: components, PC Board Rachrar. X'ta) con-

el front panel. IARK 1Y KIT 4 1fafled locke on

$311.50

12603 Crenshaw Bivd,, Dept. B, Hawthorne, CA 90250
For informalion [213) 973-1921 « Orders Only [oulside Calil.) (B00) 672-8758

pinecom” DP-64

e

.,.._-_,_._____.
[Vt s
] e

_“}:'

- pinecom”

Pioneer of Low Cost
Apple* Compatible Computer

Now

Sa0 1 cinal 1or on $A0. in held, Crasch. in houss o | '?vf
CURIDOT Lre e
3 _T'.;
i S
nf(}rm LOW TIM ng “s'rfneo D:mmu:n TM.? * [Dual Processor (6502 and Z80A) ,?
£51.95 Quency resoomse I:n*mm: :nﬁ”;'m L E:I!(a;h:a E:Yboard '_':,5:
- &Em“ Tone deteat and loudness conirol ket You L pandable to 192K ¥
Tranatorme: R e | e 25 Function Key Keyboard 5
. LA m - TIM ras P O04% & Fra- i 4
100W CLASS A ey wacran OC o 190804 ~08a8 + PUAA L Au‘to Repeat Kays wUpperflowsr Case /3
POWER AMP KIT Seneteety, Proora 3mv ATKIL Au 100mY 100KA + ® 2 Slim Disk Drives {optional) 3
Dynemic Biss CInes “A” CTUN desgn mar®s tvs w‘mfxm'ﬂ;;-:w: ¢ 100% Apple Il Compatible fi
i, LA s £ iaat ;;l;r o & pariact | Powst 800 224¥0C 0 G0A K comes win ¢ 40/80 Column Display (optional) b
Cormiaraton W e TA-1020 iow TIM starec pre- | MEURIRO Cowsr DRy, As you nead i a 48VCT ® Runs Both Apple Soft and CP/M Software S‘;
sty transkormer i O.5A Fiuly
ip=ibomitorey « Quiput powse 100W AMS 0 AL fer
s * Fr n Only 344.50 40 H b6
s e e s - A | Teanttormar et $ 00 5
R e g [ b0 e Fully Assembled... Y
&
60W + 60W O.T L. AMP 14

Sierpo [(Fu_ D+ 0N gordegl PR ST AR IR O

* SPECIAL % urel, WSty sasembiled Compaet i iz Tk
Exceliont Pricel | con by titos 10 mos! ciwiets. Fows ranamiory
Mode! 001-0034 g Z5C 1667 XK 4 10 grvw § B gt O GOW « BOW 3

S20.50 per Kh s o

A = Freguency mapohes et BT - 14« Tew et

Ll 0.02% {10041~ Sgnattiowme Mgt [

$10.50 sa. 64 08 (apen koop) - Tone oored 100 Hyz 18 8 10 M
8 . Power Tapply:

EHzz 1408 « Dynarme: mngs: 80
A0V - TOV Blovs - Filtgr CRpRCROr 4 P00 TSV cat Daillet

TA.322 30 WATTS TOTAL

15w + 15W STEREO AMP KIT
Thug i 0 a0l steic o Uamakr Conairy BEh O

bR S a0 PA-AMD KN Mol Meropiess of ghone MOUELS ..
PEAAL Powse uted @MGAYS § Nodvy Oty Power | SA-S520 B
Hybrd IC. Four buifl on bosrd controis b, AT
volume. balancs, irebie 80t hayy Power mpply ]F
mequeies 4BYVCT 2 54 ramuormer, THD of g than ]
0.1% Dutween 1004z- OICHE 8¢l power {13 Warts Port #370-0350. ... . 33995 en. iy
4

1 Transtormes Perl #570-0220. . . 51250 sa.

+ 18 Wans loacked wic 811
2 Fitier Capachor 4700uF 70V $4.50 e,

>

with New
improved
Keyboard
and 64K RAM

No Copyright Problems!

STERED MIC. AND ECHO MIXER
FOR STERECQ AMPLIFIER SYSTEM

The cxroustry amgioys ol g Grivaty, BAD hype
wcho comul acho wme Can be Sdndied (mac 30

A

RIEEE

MAGNETIC HEAD EQUALIZER

= Slanimrd ALAA caarvp oo ol lari o magriste feads = 3
LT CHOMRCSF CIRTLE O Dars! et » CRADAE wolRtace

¥
-

o

Mgt | Aty welih 8 MeCTCORGN DreaG O the bodrd, P
Fully sasaotnd {
i

& r a1
- gLh

e b

)
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MODEL: mxX20%

® Nation-wide Dealar Network lor Convenient Technical Suppost

%499

And best of all, the price
Assembled and Tesred is just. .

R

Maodel TRSSA
0-16¥DC & 1A MODEL: SABIIC
Part # 576-G540 $55.00

POWEA THANSFORMER

188v-80Y CT & AMP}

Por ¢870-0220 ... . $24.50

Shuppeng & Hendling Charges

Under 830 00 Over 55000 add B 9%

on ¥ISA o
Itvsachs Cir getin
Outige Caid (el Mearco & Cansoal 10
20

._‘.-; 5. ‘- ¥y L ek
BRSO

Minlmum Order $310.00/CeI. Residenis

<t to chande wihoul ROtCe.

" CIRCLE 76 ON FREE INFORMATION CARD -

STORE HOURS
MON-FRI—10-7
SAT—10-6

“ADPe and APPH 1) are the tredemark of APPLE COMPUTERS. |NC

Saken Ten. Phons Orders hocepied
¢ MC ONLY. NOC.0.0."s Prices sut

a

b, e

e e
[ £ Sy 5.5 S0

T
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NETWORK SALES, INC.
7400 74LS00 CMOS MISC. [#800n casce connecton
These vely popular 40 PIN ribbon
TADO " TN J% TALSOO A2 TELBISY 55 | 4000 2 am 29 | seor .15 |cable conneciors are used by a
T401 19 T474 : T4LS0Y 24 TALEISL 108 | 4000 .25 42;: ;0 W02 1.50 | number of migs. ol mi¢ros torinter-
Tab 1% Tees . TALSOS 24 TALSIST 85 | 4002 2% 4 .79 | D3Bsao ' board t and
7403 18 7486 35 | 74L8ds 25 7aLs182 e | 4007 3 078 29 | sart an :,g - m: b;’:t'g t: TRnsisn
Taod W Tav0 s T4L500 28 TalS163 65 | 4009 A9 aom 2% | Dssazo 1.45 po g .
405 23 T49 79 FaLS10 25 TALS184 49 | 4010 A5 4082 29 | INSeDsD 15.95 | W/atraln relief $1.95
7407 29 T4B2 .35 | TaLSTY M TalsiTe 145 | a0t 2% 14412 085 | oo 3.00
Yaom 29 Tapd 80 | 7aL81S 35 TLSIT4 .85 | 4012 25 As02 95 | 9300 Y
0D 9% T4 89 | vaLs0 25 74L5178 &5 | 401 38 4503 85 | wz2s2s 295
TAIG .49 T 29 | T4LSTT 29 TALS181 218 | 4014 79 4810 as | s233 1.9%
7411 20 7A123 78 | raLS30 25 FaLBiso 89 | 4015 a9 4812 25 | 0224 195 | 40CONDUCTOR RIBBON CABLE
7414 a9 74148 59 | raLea 20 74aLSis4 .80 | 4017 89 4818 145 | 2266 225 aray color 706M
7417 25 7448 118 | TaLS3m 35 TaLS19T e | 4018 79 4518 09 | e2ry 128
T420 15 74180 198 | 74LS42 49 TALs240 95 | am9 a8 4520 79 | s2m .8 CEaEITChES
7422 5§ 7415% 55 | FaLS4T 75 TaLSZ41 .99 | 4020 75 4526 125 | sz8123 295
7430 26 7453 35 | FaLST4 35 TaLS244 129 | ao21 T8 4827 195 | 825141 485 | Aghavanty i awitches mig by CTS
7432 .29 TANS5 e | TeLSTS 39 T4L5245 149 | 4023 29 453 425 | M1 226 | Avaiable in Iy foliowing connhgueahions
738 29 TMBT 85 | TaLSes 3% TaL5253 53 | apas 29 4888 143 | oTod 125
7430 59 TAIM 185 | 7ausmo 85 TL8257 59 | 4077 A3 4556 118 | o197 178 41 POS_poe
7442 45 TAIS0 89 | TaL3®2 55 74L5270 149 | ap3o A9 4581 180 | oTer 1.50 5 pOS_sod
Tae 69 T4165 0 | TALS1I) 39 TALS2TE .48 | 4034 1.95 4583 250 | g5 225 . |
TMT 49 T4I70 1,29 | F4LBA2E TR 74LS386 49 | 403s A5 4584 5 | MEs10 385 L4 & M
Tast 1B T41T4 B8 TALSIZS 49 TALSIET .45 | 4041 .75 TACoo 35 | amn 8.95 oAk =L
TAS3 1% TAM1 185 | TALS136 39 T4LSITI 149 | 4042 89 T4CO2 .35 | 78107 T8
Ta54 18 T4 a9 TLBIIE B8 TALE37T4 1.4% 4043 TR TAC14 59 75108 T8
TAT2 1% AT 69 | T4LSI30 A5 TALSBYIC 149 | 4047 95 J4C15 25 | rsite 128 DB-25 5 {FEMALE)
TALSIS1 88 4049 35 74Ci184 3120 | 75482 || e O e e
W65 v racise 19 | raesz '78 | Mo by AuP 025 golg PC pina
LINEARS doss i ' 95 | winmig noias
74800 4065 29 Ta221 175 | Z-mOA.CRU 4.95
4070 35 74C®1 39 | Z-80A-510:0 1a9s | $9.50
LM301 AB MC1330 195 279 295 —_—
LMIT) 85 LMidse a9 | 74800 32 745157 95 02795 10.00 e
LM37T 118 MC14p6 925 | T804 35 743240 220 s 3.95 eReosOBONcS
LM319 195 LM1SA9 225 | Fasi1 35 745244 2.20 2 4.95 e T
a3tk 338 Luxo g0 | Jedia 40 JeiRT Sl ' '
LM3ZIN 495 LMI314 35S :
LMI24 5% T00ST a0 | 74574 .50 NETWORK SALES, INC. TEAMS: Viss. M C.. Check.
LMok ‘agh reoat |l i 2343 W. BELMONT AVE. Money Order or COO (addit,
LFas3 9% THIT 50 CHICAGO. IL. 60618 $3.00), Min. Order $10.00. Ada
LMISC 12e THIEK 1.48 74H01 A s $2 50 SAM tor USA. JII. add 8%
M URl HAR 40| ramgr 25 remso  as 312-248-3202 Tax, MAIL ORDER ONLY,
LB A Gty W01 7amba 28 vansy 35 Phone Orders welcome Pricas sublect to chings
M0 e sl B0 0 ramge 35 74HSI 35 3 ith t
NESs4 205 To04T 0 | 2u020 35 reHSS 38 WAITE FOR OUR MONTHLY COEET IR
Eesn s "“: 79127 | rem21 29 7aHEZ 35 UN-ADVERTISED SPECIALS
T T 59| 7am30 35 vanrz o 88 QUANTITIES MAY BE LIMITED
MC1130 128 : TdHAD 32 ©COPYRIGHT 1984 NETWORK SALES. ING.
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MICROWAVE TV ANTENNA SYSTEMS | Mot o), (U d AV d A
Freq. 2.1 to 2.6 GHz - 34 db Gain + THERMOSTAT

COMPLETE SYSTEMS
FULLY PROGRAMMABLE « GUARANTEED TO

[as Piclured]
Commercial 40" REOUCE YOUR HEATING-COOLING BILLS 30-50°!
= For Home or Otfice

Aod Style
* Patented MICToprocessor

Parabollc 20”
Oish Swle * LiP 10 6 settings a day. T days
per week

$ 8995
$ 7995

COMPONENTS

Oown Converters

[bath types] § 34.95
Power Supplies

12V to 16V) § 24.95
Data Info [Plans)$ 9.95

TWO YEAR WARRANTY
PARTS & LABOR

CALL OR WRITE FOR
KITS. PARTS. INDIVIDUAL
COMPONENTS

We Repair All Types Down
Converters & Poawer Supplies

Phillips-Tech

Electronics
P.0. Bok 34772
Phoenix. A2 85067
(602) 265-8255
Special Quantity Pricing
Dealers Wanted

& = EX

CIRCLE 29 ON FREE INFORMATION CARD

« Simpte one-button operation

« Simpie 10 qunute installanon
for do.i-yoursetter

« Qualities for 15% Energy
Tax Credit

« Warranly

COMPLETE
umIT

KIT

Dot 5 /0 W e 404700 | B O
FA¥ Syemt « Gy  SLagr Wesl Pympi

FORM 564-95 Bealers Wanled

(|
INCL. $2.50 FOR SHIPPING 33 = @

EXCLUSIVE 3 wAY GUARANTEE 1 0 cor maney Bach o8 Natgie arsties 7 Dot vew
OOty Bith (RTNF mance JAMTantee X iy S0n L vave o leant B ool O U oA in B YRSt MAGIC
STAT woll Qevt yom 2 ol ot 3 Tivoe yeor morronly o0 0arn 0l o h mpivg Full Ortady
wih ECh MAGT STAT saararns spoty I Comphety sty sy |

Kcs ELECTRONICS
P.O. BOX 33205 e
(602) 274-2885

PHOENIX, AZ 85015

Call or write for FREE
Semiconducltor Parts & Products Catalog

$79.95
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RADIO-ELECTRONICS

-
[
i

ATTENTION

TOLL FREE ORDERS « 1-B00-826-54312

1N CALIFOCRRNTE 1 800
INFORMETION =

A H b
1313 IHE En

SOLID STATE "l
RELAYS [frems Fac T sah e
TECHNICIANS Bl 2 Erats
MOIGEOLA DPFEN CONTACT
"M 20032 COM 11 ¥DT 850 OHMS
AREYOU TIRED | [, fruerimos
LOAR— 120kl 2 AMPS
4 T | KEY ASSEMBLY
0' beu‘g 1.; f...f"\-'}--wm ) 5 KEY
7 3 X $3.50 EACH 10 TD# 532,00 g oo
only a serviceman 10 AMP S EACH
or TELEDYRE P 6151 gonumsssrnm( POLE
FAMAL LY ITCHI
o B o ).nmvlm - § u:nsuugp.\(:f‘tozc“
just a technician™? wiad” 1o 1ur \\g 6 KEY
512
THE LETTERS “CET — CONTAING 5 SINGLE :)c:
AFTER YOUR NAME SPELLS EOGE HEE i T Mgy
- ~ CONNECTORS MEASURES & 14" LOKG
pR|DE = 1 SUB-MINIATURE

TRYIT.

CIRTIFILD

Take pride in
your profession—
Decide to be a CET

P

S

L
A
E

]
S

‘<-‘—IJC€')H"IU'J

RUBYLASERRAY GUN — iatease wistie red Deam bums and
AZAR‘DOUS

#xam dates,
ttudy gulides.

For inlormation sbhout.
requirgmanis,

Gther

22/44 22us D ANIED D TYPE
CONTa
156 CONTACT SPACING. CONNECTOR
$2.00 EACH 10FOR 318 00 m@
28/56 e
28,56 GOLD PLATED COMTACTS N
T JEEL i SOLDER TYPE SUB MINIATURE
50 EACH  10FOR 822 00
= Aty
MICRO PLASTIC =
50100 Lnteos: | oetenue, 3
STANCARD 5 100 CONNECTOR | DE.1% HOOD 1130
’25' SPACIHG GOVD PLATED DB 2% PLUG 3273
¢ wouNT DE-2550CKET  $3.50
$3.75€ACH loromsasoo | DE-25HO0D $1.28

Send to NESDAZISCET
2708 W. Berry St
Fort Worlh, TX 76109

(8171 921-9101
MName
Address - S .
City, St 2Zlp_

AMAzZINCG
PeEVICED

PERSOMAL DEFENSE ANDPROPERTY PROTECTION

UTILIZE SPACE AGE TECHWOLODY.
SE DEVICES CAN BE HAZARDOUS AND MAY SOON

354 50

. WvPans.  $M S0
—PPF10
525000
$175 00
Of punctunng

Assambled... $79.50

] Plams . $10,00 BLS1K _ iGi/Plns. . $59.50

SHOCKERFPARALYZHG DEVICE — Vary mbmadating and

eHecCtny

SHGAD
SHGE

Puns $15.00 PPFIK . IGt/Plans
BLASTER= Promdes § psma oschidsge tapabie

- Assembied
Plang $1000 SHGS . GtPuans t?? 50
walds hargest of metals MAY BE M.
RUB3AS Parts Avedatie tor Com, omcms 00
CARBON OIOXIDE BURNING, CU IN LASER —
Buces & connuous bearm of lugh enes gy, MAY BE HAZAHOOUS

MIHLTI-SWITCHES

g 5 STATION INTERLOCKING

W7 3.7P07 ANO 7. 6POT SWITCHES DM FULLY
" ‘.If INTEPLOCKING ASSEMBLY Jw" BE TWEEN
Ak MOUNTING CENTERS 8250 EAGH

5 STATION NOMN-INTERLOCKING

SAME AS ABOVE. EXCEPT EACH SwatTH
OPERATES WDEPENDENTLY $2.80 EACH

" SEND FOR-, | 48 PAGE CATALQG

F

SOLDER

FINEST QUALITY

Government Approved Q0557 1e

SPECIAL
FOR THE MONTH

SN 80/40 Rosin Core {RA)

Ona |b Hoels
18

$5.95
$7.95
SN B2 (2% sitven Eutectic-Rosin Core

21 swg (031} $19.95

Plus FREE "cstidering Wick

FREE Freight On All Orders Over $25
Under $25 200 $2 50 per arosr MinwTium Dicer $10
B Chech Bl Money Order Il Waster Charge I ¥isa

WY, Staie resdenis a0 A00MDNale saies AR
o place your order call:
TOLLFREEB00-645-4808

in NYS (516) 334-2660 xo COD s accepted

COMPUTER Gt
GRADE
SEGLULATED

CAPACITORS | i
1700 mtd. 150 VOC 12.00 A
o Pyl -

& 1.

Ot - 3 MG BCD DIP SWITCH UHF-TV PREAMP

‘.,:{omu e 10 POS,T 11k ROTAR'Y m"“’“"“mmw

$) YOC 2% SCREWDRIER ADIIUST artiches, 1582
¥ 38 DA = & 178" HIGH FI15 & PIN DW9 o mwmﬂ B ]
22,000 mid. 1S vOC S105 EACH Eieea ket iy,
2° OA = 21/ MIGH K200 el POOeE ki Kor IR Digh Quailty
22.000 mid. 40 ¥OC WALL il Incivcies sl SOMDORIAT At
T OWA - B HIGH B30 TRANSFORMER mmmmwmm s
:4390;14. ag v:lgn 4 Asvombled Vorwon.._............ $61.30
1 W =
31,000 mid. 15 VDG @' RLUANEULRC ATTENTION TV SERVICE TECHS
1 wa" DIa = 4~ HIGH $2.50 \ PLUG IN
72.000 mid. 15 vgc (Special N.v IC Purchase!}

2" DA, ¥ 4 HIGH $3.50 3
180,000 mid. o1 6V AVDCHTiMA  31ss 28 Pin luminance/chroma in
21V DIA « & 2" HIGH 31.50 e tegrated circult as used in
crases 10 WY casacitont e s | 17vac e o Ma 00 crc~108(1982) chasele.Bqul=

LCS Af Parin Availebiy lor Completing Device, $15.00 |
VISIBLE LASERLIGHT GUN — poduces ienss req bear bor

sgwu nr;u +1¢ Hand el complei
2 Plang $10 00 (Kii & As bied Unils

1A PULSED LASER RIFLE — Produces 15-30 watt intra-red
putses at 200-2000 per sec

LRG3 Alt Party & Diodes Availatile $10 00
BEGINHERS LOW POWER VISIBLE LASER — whoics ot
10, yeltw, QEREN — DHOVESES 3N EXCERENT SOUCE 0f MONBCHrOmabe

g

LHC2.. . Pam $5.00 LNC2K, ... ..529.50
"SNODPER PHONE — Altws user [0 Cal hes Pl emases 3nd kslen
Wttt m“fm-ﬂg

SHP20 Sepmived .
SHP2 Plans 39 00 SHP2K

149 50
159 50
LONG RANGE WIRELESS MIKE — Mrmature dewnce cloarly

Plansan

Iransmals wedl over ong milll Suptr sensiinvg.
MFT1, Puns $7 00 MFTIK.. $34 50
mm TELEPHOMNE TAANSMITTER = Transmats both

Sade's 01 PHONE COMvEr Sahon (e one Mele. slmsnﬂumnﬂ
VWPMS ... Piny 3200 YWPMSK  Pangd | $44.
TALK & TELL IUTGIITIC TELE PNONE RECORDING
DEVICE — Great for momlonng Leiephone use

Assembied $24 50

Prang . 35 00 TAT2K. . Flansii 14 50

Our phong 5 open K onders snytime Technicians are avalable 9-11
2.0, Mor-Thurs lor those needing asssTance of inkormaion Send
ol hundnigs Mone Sk devicss_ Send check cash,

MO, Visa, MC COD K INFORMATION UNLIMITED
DEPT A8, P 0 Bax 716, Amhersl, N, W, 00001 Tet MI’:-mﬂl
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MINIATURE TOGGLE SWITCHES §

ALL ARE RATED 5 AMPE @ 125 VAC

8.P.D.T. 5.P.0.T. S.pD.T.
{en-on) f{on-on}) {on-eii-on)
PC aTRL SOLDER LG "
won THREADED ] TEAMNALS TR
BUSHING Tt Eacw 1.0 gACH
e (T 7Y Ji
18 POAE: 100 FOR 15000 ||
$P.D.T. i M D PO
{on-oti-on) L0 {on-on)
FC UGS
HON-THALADED] THAEACED BO0 DEA LLG
BLSHitG ) BuLreNG P2 TEMANALS
e et =l troogack Tt g0
ATH 10 FOR 5900 10 FOM 119 03
PO 17 00 »' 00 FOR 10 O 190 FOR 418000

R4 | KO

0SS vt monTan G gon $o408 . LO% ARGELER € & $0008
L &4 1O
- N - -
-y -
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valent to IC U-70l.Rsplaces
RCA #145B868.HICRO-
Price: $10.95 (14}
$9.95 (5-9), $8.95 (10 pco)

o

REPLACEMENT IC BARGAINS
Ary ef the following for $)
231-42, 221-69, 221-96,
221-105, 231-106, 5604(ECG
Bquiv. 743), LM1310, LM180O
Zon 221-100C(ECG BAS) 84.95
23C1172D Teshibe (BCG 238) 2.49
RECTAMGULAR LED's 10/1.2%,100/10.50

Torwmt W CAO-MART acoapts Y WC Snf telephang COT g
Minimure s $10.00, Shippirg— LS, erdery, $2.08.

MCAS-IART @ G080 CENTLAL AVE,
WESTFIELR, BJ 07000 » (I01) $34-6000
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THE FIRST NAME IN
ELECTRONIC TEST GEAR

NEW FROM RAMSEY 20 MHz
DUAL TRAGE OSGILLOSGOPE

Unsurpassed Quanhly 8i an unbealabie price, ihe Ram3ey oscilloscope
COMPares 10 othars £OhnQ hundreds more Festures Inglude & COMpPO-
nent 1esting carcurt thsl will 8HOw you (O eamly 163! fesistors. cabacitos,
dightal circuits and diodes » TV video sync lifar # wide bandwidth &
high sensitivily * internat graticule * high Quaity rectangutar CRT

* fronf plnel irace rolalor * 2 ax3 * high senuitivity x.¥ Moos * very
10w poOwef cONSUMPLon * regulated power supply ¥ buit-ln CaNbrEtOr
* rock solid triggering ¥ high Qualily hook-on probes

$399°

RAMSEY D-2100
DIGITAL MULTITESTER

I
pHL
i
(i
|

= T
—

high qualily
hook-on probes inciuded

RAMSEY D-3100

RAMSEY D-1100
DIGITAL MULTIMETER

YOM-MULTITESTER

Campaci and 'elinble, de-
signed i0 sarvice § wide vRri-
ety ol squipment. Feaiures n-
Clude * mirror Back scaie

* double-jeweied Precipon
mowing oIl * Jouble aver-
load frolection « g idaal low
Cost Ut 1or 1he beginner of
25 B 308w BACk-LR UMt

$4995

sl leads pnd batiery

A COMPRCT rasy ID ude uan

desigrid 10 Operate kke & PO

Featunng » 3¥: c:.pl LCD @ iow

BAT ndicalor » all Fnge over- I
load protecton « cverrangs ind- i |
CALON * Buie-POLSey & Transalof

Tostes & dual-siops inlegralion » g
vyl cammying case i

$5495

R Ival Ivndy. battery & vinyi
Carrying case inCluded

Included

GT-70 7 DIGIT
525 MHz CDUNTER

LAt qualiry 81 8 Brepkthrough prncs.
Feslures # J freQuency rRnges elich
wilth fre amMP ® dusl e iable gaie
{imey * gale achivily indiCator

* 50mY B2 150 MH2 1ypical sensibivly
® wige Irequency rangs * 1 ppm
ACCUrRCY

11995

wired includes AC 3daPler

CT-10 kit
BP-4 ritad Pach

GT-90 9 DIGIT
600 MHz COUNTER

Tha mo3t versdiile 100 1638 than $300
Featuras 3 seleciable Gaie hmes « 8
dngns A gatg ndwcitor = dispiay hole
® 25my @ 150 M tyPical sensilinty
* 10 MHZ tmebase FOr WiV Cahbra-
hon ® 1 ppm acCuracy

14995

wired includes AC ndapter

C1-125 9 DIGIT
1.2 GHzZ COUNTER

A9 digit counter 1hat will cutperiorm
unils COBBNG hundreds mark * gate
nAcaton # 2ymy @ 150 MHZ typical
sansilivity « § digil daplay * 1 ppm
RCCuraCy * Gi3piny hold ¢ duntinpuls
with prissips

3416995

wired includes AC sdapter

CT-90 kst . . $129.85 CT-125 kit
CW-A 0.1 PRI Oven imebase: 59.45 BP-4 nita¢ pack
BP-4 nicad pack . 595

Aetabie. accuraie digital
meansuremens & &0 amaz-
ngly low coal * In-ling color
coded pukh Butions, Lpeeds
range sHecion * Bba Dashc
tifd stang * recessea snPul
18chs * overicad prolection
on all ranget ¢ YA dighi LCD
display with Su10 261D, auto
polarity & low BAT, indicator

55995

1631 lend 1 8vd ballery
incluged

TR T L
-_—

GT-50 8 DIGIT
600 MHZ GOUNTER

A vorsatie (ab Bench COuntar wilh
aplional recewvs frequenty adapler,
which 1urns the CT-50 ivto & digital
rand Ooul tor mosl Any receiver ¥ 25 my
@ 150 MH2 typical sargitivity » 3 digit
display * 1 ppm Accuracy

$46995

CT-80hit .

$139.55
AA-1 recever adapter kH . L HLPS

BM-700 DIGITAL
MULTIMETER

Pratess.onal quality a1 & hobby.sl
price Fealures .nclude 26 difterent
fanges and 5 unchions * 3w digit, %
nch LED ampisy * automahc decimal
Piscemant * guiomahc polanty

311995

wirnd includws AC 3daPlnr

‘!lg;_@

LD B FREALE P ’
s -

L

PR-2 COUNTER
PREAMP

PS-2 AUDIO
MULTIPLIER

Tha P§-2 .3 handy for high resciulion The PA-2 18 a8l for Messuring weak
Audio rE30unON Measuremanls, Myl. Signals rom 1010 VOO MHZ » fiat 28
1ipives LIP in frequency & greal fos PL UD‘JIII'I * BNG connectors ¥ reai i

1008 mansurkments * MultiPLes by 10 srufling RF ® aepl recei er/TV

orf 100 » D MHZ resolution & built-in preamp

3gnal preamp/condifiones s4 495
s4 995 wired Includes AC sdapler

PS-18 600 MHz
PRESCALER

Extends the urtr of your Dresent

counter to 600 MHZ * 2 stage preamp
* dunde by 10 CIrCuitry @ sensi iy
25mY & 150 MMz » BNC conneciors
* drives &Y counter

$5Q95

wired inCiudes AC Sapinr

DM-700 kil i O PR-2 ki PS.18 ki
MP.1 probe 5e1 PS-2k11 .
1 TERME: & sahslaciion gusranieed = examing lor 10 days: W net pleased
ACCESSORIES FOR FAMSEY COUNYERS -r_ return b origénal 1orm tor fefund * add B% for shipping and Inserance to b
Telescopic whi ak maximum of S10.00 & sverseas add 15 o urlaes mail & COD 3o §2.50 =
pic whip antenna—BNC plug $ 895
Highimpedance prone.ghtloading .| 1645 T A L AL Egl S e 4 0
Low pasa probe, eudio use 18.95 PHONE OHDEHS cAll 1abgy warranly 2 ¥ TR YEATD (i)
Direct proba. ganarsl pulpose use . 13.95 RAMSEY ELECTRDNICS. INC. =
Til oall. for CT-70. 90. 125 195 7' 6"586"3950 2575 Baird Ad. =
TELEX 466735 RAMSEY CI Penfield. N.Y. 14526 b
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HOME COMPUTER ACCESSORIES KEYBOARDS — POWER SUPPLIES - DISK DRIVES AND CABLE

VOICE SYNTHESIZER 106-Key 8- Secial ASCIl Keybourd | a7 £) APPY DISK DRIVE

FOR APPLE AND COMMODORE Rortowt opheyendoncont gl

lock - M-y rolower + Ui insel SO48/8748 . E Sided

- C00r whele w/blach, et - DOCUmaniaton .r;.:m'

nchated - Weight: £ kn. + 900I800K, Byies
................. Capacit

* Huamanic: and o sor karypad « B user define-

bl kayn ' Japane s Engish characiers - § e e = ---w“"’"h.m
LED function displays - Documentalion | e er et e e e ot s e o
el - P DTE-22 snclosure < WE 3% B m‘cmum:nnummm‘r-
9% L% W lhH KB1O6S029-4. .......... $29.95 | v Uit m prewrws dhwwe -:::hmw-}muo&n:
SMKWCH(HU cabaply Db ARV 4wt b AW Weephm 1T B bl oy
JES20AP MM B Curior s © SPST mechen-
L el | FDD100-8 . . $169.95 ea.,
- Faturd. ascaps. ool Surmor Leyoad,
E520CM OTE. gmmﬁWhm e T 1 5.“‘. APPLE™
« Over 250 ward yucobuiery - qu—mc-*d-‘ 19%"L x B9 W 5 1M $19.95 Direct Plug-In

P 308 wwty o Bull ampiiior opasher, Vol matret Dol
ﬂm Facriube § ciass Aateral mply valey = Figp-in vier
Wi deCwmpntscn Bl Ghmgly Loftwen ¢ Dt arw
urw:lm

APPUCATIONS %nuﬂ“ [ NP——

"""""""" - Compatibie Disk Drive

W%WMY b = o < pun Eagnt LAME e - 0N

Ingut, 105-125/210-250VAC at 4T-83 Hi « Ouaput: SVDC @ 3.0 oty il
AmOSPEVEC 25 s L fecuaione DOS Load reg.: 0.1% : kW S o

+ Opn +arve mounty o0 8y 1 of 3 suriaces * Sow, ANL AW X
2WH - Weght 2 e

Thn 000 P TTYISRLICE o i A g Ul e - AT T T $20.95 PN SERAOL; SIS SR
T e T P e ey e el 5%" TEAC DISK DRIVE
st Mo brn ol I | Power /Mate Corpocaiion +5YDC @ 8 Amp Bingle-Sited Haki-Height 4, Grivs

| REGULATED ER SUPPLY

To magll m 00 ovrvmsty i GERRD weibbns . . - -
A 1081252 - 250VAC Bt 4T-63 e+ Oulat 57 S 5 | PUUE sTmmamplion - Mo OF drpel- gty a1 o

oty e VOCABULAY EIPARIEE SENNED

= Exponiy 0 o0 1000 ool wars *Line rag * 0.06% - Loadt reg " 0L1% - Opan #ame mounts on 87y | Does e e u:lr_.r TN ALOPPY e Covol. et
« Wi, aaialns of 7 @ § siBew w0 one o thees surthoms « Sie, SWL X A% Wa 20 H Wk 4 B e R e e heiareny e
Puel Wi Tt P T o ey .
JES20CM Fa LT EMASIEC. 1o g gl TR . Bl 33998 | Sonw _.mﬂ"‘ TR
JESZOAP  Fur App i e, und il0 Swilching Powsr Supply for APPLE I, i+ & /™ FOSSA .. ........ 14995
Cain tirive four BOppY dval drives i D to-Sight sXpaneion cards 51" SHUGART DISK DFIIVE
- = Short CUTU amd Cvirioac Drosscion + Fits inside ADDIS computer Crobie- Sided HuthHaight 1N~ Drive

:FWW*W.M 12w @ 3A -5y & BA, 17V & SA B ftte sty < 41 T - 8 e - LGB turead

Olrmci PG posr SOt includied - Stre. 9% 8 38w X 2WH | v bmmm iy
o b eyl ST

POWER SUPPLY 4+ 3YDC @ 7.6 ANP. 12YDC G 1.0 AP SWITCHING
_‘I M~ ——
|J‘H¢n’n'lmo Thim PACS T A B T

JEG64 EPROM PROGRAMMER

BN to 64K EPROMS — 24 & 28 Pin Pacikages -
mouu-u_—-l_&uw b‘ﬁ

POWER SUPPLY ‘-Chlnmi Sﬂchinq

--u:tu-al .|!lt-|l. mcouou'll:nt Ol
- -thlv & 1% Sywmerel preteeion M) Vi masaml
mlh [T Y rnr'uw'l"l e

Ne CL-E84A . - 369 9 each

= PragrRam wad weliienss | iaCay © Chocks by Crocary il [PRCMWS
= Kty Iy o P Ry + PELT I Suigeps i) W Nateg Sl

i Liiniy gl womot -
o pyturt - LA il g o £ P « Compren LW b et
m--u- ﬁumm Pu-'-k‘l!m.ﬁ.hn-‘ﬂ
-nnwm--u--— hwn..nt.m hv;-t.
Ty == — W " DAIVES USE 34PN ASSEMILIES
— e DAIVES USE 50-PIN ASLEMELIES
o e o = ry ol 4 4 fe i ULTRA MAGHETCS — F4 " DEEETTES s "8 = SOCKET CONNECTON

L] ¥ D - [ ] -

:'_.—“hmm'-.“-*p— - [ N C = CARD-EDQE CONNECTON
e oy . bl i 4 R L PRy el B e S ot vt - ek g et :_ gquE DRIVE CAII..!

lﬂ-“‘—“wﬂﬂlm_ T L o T D e B g Ml S g it

o I SRR porkey i & T Y

I-wﬁ—a—ﬂ"—‘ﬁ.ﬂ!*lln
MM o iy W g e & DEPUEF S SAlA
Pl gt o DACA i s WA oy (PO 0 il g )

=p h m’-“ﬂ LL
Do ey Y e S Sty v Y % M S5M¥C 7.“ a
%" N 5M0C LE N F ]
gt M e e - a- M S50-C W 098

M — NI ST WPTEN . e T Wiy Sulee iy 5 SECB0-C
“_.--nwmﬂuu-—l—ﬂ-- & L 12408810,99

DUAL DAIVE CABLES
<
— e | EE— |
= - L —— = A
O W redme i ve s

% O SMMWMCWMC 123 1149
4% P S3480C.24C 4% 128
8" O S5038C1AC 1048 1449

p—pat
LT et O ol B i L ety T e
FOR A LRETRD Taall & RAMFLE OF BOFTIRAAE WArTTER M gt PO
el Tl waCa0is VL T COMIPUTTR AL ALBO B Sencr 0l T
JEES4-ARS Dwm Py witst i .. .. $1195.00
Al i Timlml frabning 114 biniuisl
EPRCA] LRI D0 — Mo NS LRPYR A0l P [Py M b
ol Mmftn = o e 0 N WY e P vy g i PO
Ll

-5,"1 T rme— L] 8" P sspeoc.? 1598 1595
S yw (T Ty T ram .
- . L ===-l o powar Cable Klls
;-_ :_:un a-!-_;_!:— _;_ :I:':‘iune'ldm Gunntciu shalls. sonowctor
- " BB e —" - Po-uC.thlllurl\d.’Dﬁn
_:'_n :‘.L.‘ ‘:'— E: Part No. PCK-% . .. .52.95
= . Fower Cable KIt for Fadl-Sized 8 Drive
e T o PortNo.PCK8 ... .......8395
s = Cabls KN lor Cums Full-3i7ed 3 ° Orive
4-Digit Fluorascent Alarm Clock Kit ;?rt'No FCKIH ] .34.95
UV-EPROM Era ser
= 3 Chipw — 51 Mk gy e,
$10,00 Wivirrwrn Order — U5, Furds Ondy lmm-..nun:h ‘\_,.#
i P I A X o A
! Bkt bgn 097 . ;...':p S.E. for MonThly Ssiea FIyer; Prices Subject 1o Wy
= B TN, I714, TTIY, TTRA, M0, SI0, T, £rpane WP W 6 SRR £
i 1 ulrrtne £ vhip I 11 svimaiea). 1 Smises ki AnpEm >
et W ) g, (rpenarial Gl M A i . P o
Dol ool ity Wl 26 ot 1Y gy Ciigebet — iy ']
i w AN 5 R, Coobirt s Raibiieng iy bt i Seip &
s —
1355 SHOREWAY ROAD, BELMONT, CA 94002 DE-4 uv.errom erase: - 579.95 §
JE?S0  Alarm Clock Kit...... ... $29.95 aws PHONE ORDERS WELCOME — (415) 592-8097 Telea: 176043 | UYS-11EL Repiacemen! Bulb . $18.95
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RADIO-ELECTRONICS

-
5]

SPA RTA N Bleciranics lnc

ch\;\;lﬁl 499 950;'4”'
S N ADVERTISING INDEX
Commack. N.Y. 11725 RADIO-ELECTRONICS does not assume any responsibility for errors 1hal may appear
CTCIR Phlllps Hemote In the Index below.
A Cabte Converter
Free Information Number Page - Newtone Electronics. 1
# N gty ROV & cirget | p— .
% :‘:wu. lr:-u_-ﬂ-c‘-n:;‘- ¥ - NRI, 16-19
S L 2 e i
s.‘ 39 95 -:l.ul r-wv-::" “-ln-f;: 3 Aciive Electronics. 1417 98 OR Industries. 9
3 L T ) = B0 Advanced Computer Products .. . |17 [53 Optoclecironics 41
COMPUTER CARE KIT 7 Advance Flectronks 12-15.33 52 laia n
The Preventaiive mainignance kit or the 12 All Electeanics 124 2 Pnavise, n
office and home cornputer -t &Y AMIC Sakes | ]| n Philips Trch Eleciromics 121
mo-'.ms\.-.z g Appliance Service. o4 3 Pomona . 11
Bu inta 318 95K . 87 AP Products . ¥ PTS 9
)4 Bay Statc Electronics 94 81 Radic Shack . 107
EG{L tWABEH 3359‘? i 7 BBC 27 19 Ramsey . 125
mrg\gglato:;d DGY13 e 100 Bechman Instruments W 17 Random Access. ]
4 DG1155 16 BEK. 9% - RCA . 1,39
electronic equipment (s oyien e-a e 1 :
| from voltage spikes 3585 ] = L'; I;' 1:::) ;: ::_“;':’ﬂ | 21
- t&D. Slectronics L]
WINEGARD FM CAR 1] CEL . 28 + Sams Book Store . Cover3
ANLE'E‘NA EOO S‘T‘F-H. 34 Chanes. 08 9 Scientific Systems . 124
Amguten S M st i J
::.19-::1‘ a%ﬂ: f Chemironics . .9 1] SE1 10
=, S e b s o CIE. “s? | Sintec i3
it LM ) iy | AT, s A | 64 Clreuit Specialists. 106 14 Solder Absorbing Technology 9
HEFUH B | SHED - -_— Command Productions .83 8 Solder Craft . 124
1536 Communications Flectronics . .52 35 Spartan Flectronks 128
3'“ qglgoonl?mserclal kol CPy. 116 - Tektronds . 5
Grade as low a5~ 939,95 - g:lm" b Trigghenxgpd m
namondback . 1] 9t YIZ. s g
BECKMAN s3 Direet Video, 9% 1 ;
L] Vvestech . 19
CIRCUITMATE 20 o Digikes 120, I Zenith. 18
a“unc:o.mm;nl; ?0 :anoes 11 Digitron 116
Dode w3l Tencion =
auto-polanty, ulorzm 1,?“ L] Dok . 118.119
auto-decimal - 10 Amps 54 DTl 96
DC Current Capabilty - T tor
| Gain Tost (WFE) -Com’::: 59 EKO 95
T —1 Coner?
Jerrold 36 Channel 2 i ik
Remote CATV . ; ' -
S oaverer | AR e | [ eemmmsarns
’ Elect Specialisgs |
w/on/olf Fine Tuning $94 95 : i e e mﬁ NUTS & YOLTS MAGAZINE |
£8 Channel Wireless $109.95 ) Elecirons Surplus 102 0% |||l£(; PLACENTIA, CA 9270
s » Eiroai 108 14) 4117711
40 Channel VHF to UHF m;' i Joih Thoutirett & Meadert Hatinrdt
BI k C rt —_ Fluke Manuiacivring . Evary Motk
ocC onverter 0 Firestik 95 ONL TREAR US. SUBSCRSTIONS
28.95 Ea Fordham Rudlo 42.75.Coverd élwh.“m'mm:—
B 3 —_ am Ma . o £ . Liptime - Ard Claw Bl |
24954 & up % e 10 | == —
Deluxe Version - Features fine tuming knob, % C.:::I Speciakties 81 .
L maiching X jormer & 2 cables $38 55 £ e
m ﬂUTO ﬂLﬂHM SYSTEMS -_ Grantham College of Engineering .. 24
Keyless Automatic \ 75 Haltronin . 110
P&:iafgls\fghm on is % 15,97 Heath 91
turned off 85 flichok . 83
-automanc lurn-off and . i .
I Bt $64.95 | i 2
= - .
20{99ﬂ¢§£&“32‘g{1fnan 8 Instrument Mart 6
Keys of the removal of : ! 41 Jameco 126.127
igniten lock 1o start a Jan Crystal 95
1 Jog. R 7 =11OVES VOCALS FROM RECORDS!
69 Jensen 24 Owr VOCAL ELIMINATOR can remove most or
4 JEW 98 vittually ail of a lead vocal from a siandard stereo
63 Kashiwagi 94 record and keave most of the bachground milowt hedl
Discounts & KCS o :::cml with mmﬂa pesfu-;:ﬂm with Lh:
F grounds, essional CTnance ye
48 2 oreecls saslly o 4 home Component sierco
L] 2 :ym‘nmancquaﬂmt W <an prove i eorks over
93 Melntosh Labs 95 thwe phone. Write or call for a free brochure and demo
0 4 uE SO o o LT Sound. Dept. R-1, PO Box 338
1 Write to: uril. Dept. K- X
H Micro bart. 124 Stone Mountain. GA 3‘008-6
516)  ponTh TuweF 95 Mouser 81 In Georgia Cail (404)493-1258
499-9500 9.8 %0 Network Sales 121 TOLL FREE: 1.800.241.3008 — Ex1. 72
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Sams Books For A
Down-To-Earth Look at Video,

If you're an engineer working with video,
@ service lechnicion brushing up an
repair and installotion, ar a musicion
who wants to tune in mare than MTV, you
need Soms books. Because when il comes
to video technology, Sams knows all
obout ik

People Irust Sams for books that are
easy to read and undersland, no matier
whal the subject is. Foct is, Sams hos
been a feading publisher of technical
books since 1946,

So furn to Soms and get in tune with
1odoy’s video technalogy. Here are the
boaks you need:

THE SATELLITE TV HANDBOOK
shows you how to legaily and privately
cut your cable TV casis in holf, see TV
shows that may be blacked cut in your
city, pick up live, unedited nelwork
shows, stort @ mini-cable system in your
apariment or condo, plug inta video-
suppliead callege courses, and mare.
Also covers how to buy, build ond aim
your own sotellite antenna, and includes
@ handy guide to all sotellite-
progromming. Noo. 22055, $16.95.

—SMS =

3300 West 62nd Sireet. PO Baa 7092, Ind

For a down-to-sarth lock at video, gat the
books you need irom Soms today. Visit
your local Sams dealer. Or call Operator
103 at 317-298-5566 or 800-428-SAMS

THE BIRDS OF BABEL—SATELLITES
FOR THE HUMAN WORLD exploins
how satellites work ond how they are
changing our lives. It tooks ol the sociol
ond polifical importance satellites have
in science, low, meditine, finonce ond
other fields, as it investigotes the
domeshic and internctionol issues
surrcunding their use. No, 22033, $12.95.

lNTRODEICTiON TO SATELLITE TV
provides an engrossing insight intc the
technical side ot sotellite TY. So if you
wantto purchose o home solellite system,
or you already own ane, you need this
book. With il you'll learn obout receivers,
anténnas, mounts, feeds, omplifiers,
canverters, and more. Na. 21978, $9.95.

THE HOME VIDEO HANDBOOK (3rd
Edition} shows you how to simply and
successfully enjoy your home TY comera,
videocasselte recorder, videodisc
system, lorge-screen TV projectors
home soiel?ife TV receiver, and all their
occessories. Also tells you how ta hook
everything up @nd how lo buy the besi
equipment. No. 22032, $13.95.

What Tachnology 1s All About.

HOWARD W SAMS & L0

INC.
ianapolis, IN 44206

Ofter good in LISA anly. Prices and ovoilobulity subjsct 1 chonge withowt notice. In Canoda. contect Leabrook Elecironics. Matkham, Ontoro LIR 12,
Win a complete home satellite receiving unit from Sams Satallite Sweepstakes. Coming to your Soms dealer SOONI
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NEW! BP VIDEO COLOR PROCESSOR/
RF CONVERTE

STABILIZER/3-WAY
DISTRIBUTION
'‘AMPLIFIER

viDEo SR -
A 189

Corrects videa signal directly wfo tape not st on playtack Lumsnance meler monilors brighiness
levels for quality recordings Can aiso be used between video cameras and VOR, VCR and VOR
and from YCR to TV during playback mode. Corects off-color lapes Centes delent. luminance,
chroma, phase and audm conlrols. Slabilizer for removing copyguard

SPECIAL! BP STABILIZER/IMAGE ENHANCER/
RF CONVERTER/VIDED!

FADER/2-WAY
DISTRIBUTION
AMPLIFIER

Comparably priced at $189.95.

‘1n9*

Contans frve units i one; stabdurer (nodeo quard remover). image enhancer, video [o RF converter,
wide0 tader, and Al ouipu! distribution ampliter, Stabilizer will correct entire range of cogy guard |
destortion Such as Jitter. vertcal roll or tlack bar travelling through pcture Fnhancer will provide
best pCture al your proference RF Converter allows TV set 10 recerve video and audio signals
from image enhancer, quard stabMzer, video camera, computer, VOR, ele The dirett video signal
tom any component can be fed into the ¥-1380 and converled 10 a usable RF signal that can go
10 your TV arfenna lermnals. Video Fader usad fo produce fade ing and ouls.

Baded #1000

NEW! BP TV TO STEREQ AUDIO
ADAPTOR/ENHANCER

Comparably priced much higher

"$1Q%

Model 2250

,-, Easdy comnects o any TV ang Stereo Ampitier fr Smutated stareo sound Makes |apmy TV Audo
simple ~ TV can be iocaled any distance fom sleren Delvers two charrets of simplated sterea Comes
wilth nosse gkminalor and special oulpul level controls. Fraquency response 50 Hz - 15,000 KHz,

QUALITY PERFCRMANCE « IMMEDIATE DELIVERY « LOW PRICES

B ne Owge MY S | A00 Fon Sivens v asunace] Gompare, then call TOLL FREE

BWSA B COD  msoms ok | $0 0 25000 B4 5Q

WMoy Ot agoerae { $23100 0 550000 %50

» Cracx win e | 550100 W 575000 5850 800/&5‘9518'
$791.00 10 $100000 $1250

280 Motor Parkway, Hauppauge, N.Y. 11788 |Z01 (i A% swsalow S %] In N.Y. State call 800/832-1446|
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