BUILD AN
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PEST REPELLER
- 51 IN CANADA §2.25

Build a PC- compatlble Tune up your car with R-E’s
omputer and digital dwell tachometer
save S2000

ow to choose satellitedTV
equipment that’s

Service your cordless
phone with R-E’s
troubleshooting guide.

different
digital
logic
families
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2213A/2216A/2235
DUAL TRACE OSCILLOSCOPES

THE ANSWER —y

BY ANY MEASURE

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

The indusiry Vertical sys- Pertorm delayed Front panel laid
standard in CRT Display conlrols tem provides Ssweep measure- Stable hands-oft out by fupction
Eerformance. are flexible and measurement ments Accurately trlQPering. PP for ease of use.
risp, easy-lo- easy to use. Sep- assurance. Flal and easily. Bath ALITO detects sig- | Color coding aids
read. bright CRT, arale intensity transient response | sweeps can be nal peaks, then the user in opera-
14kV acceleraiing | conitols reduce and high accuracy | displayed aiter- sels the Ingger hon Funclion$
Ro(enhal. provides | blooming in alier- ensures lrue nately making dif- leve! for you. Dis- and modes are
igh wnting rate nale sweep mode. | reproduction of ferential measure- { play asynchronous | placed loghcatly
and small spot Focus tracking your signals Fast ments easy and signals usin All nomenclature
size Fult size 8x10 | minimizes control risehme and high accurate {19%). VERT MODE trig- 15 clearly labeled,
cm display for adjusiment and bancwidth js well An interlocking ering. Indepen- and protected
measurement BEAM FIND elimi- | suited lor avanety | SEC/DIV control ent TV tieid and bebind a scralch-
accuracy. nales confusion ol measurement. simplifies set-up. line selection less Lexan surface.

1-800-426-2200

OCur direct order line gets
you the industry’s leading
price/performance portables. ..
and fast answers from experts!
The 60 MHz single lime base delay
2213A, the 60 MHZ dual time base
2215A and the 100 MHz duai time
base 2235 offer unprecedented
reiiability arnd affordability, plus the

have the bandwidth for digital

and analog circuits. The sensilivity
for low signal measurements. The
sweep speeds for fast logic fami-
lies. And delayed sweep for fast,
accurate tming measurements.
All scopes are UL Listed and CSA
approved.

You can order, or obtain

manual, two 10X probes, 15-day
retum policy and worldwide ser-
vice backup.

Order toll free:
1-800-426-2200,

industry’s first 3-year warranty” i .
R g Wermriouanae Tl Ak for Rick.

The cost: just $1275 for the nical personnel, expert in scope In Oregon, call collect:
2213A, $1525 for the 2215A, applications, will answer your (503) 627-9000.
$1750 for the 2235.1 Even at questions and expedite delivery. Or write Tektronix, inc.
these low prices, there’s no Direct orders include comprehen-  P.O.Box 1700

scrimping on performance. You sive 3-year warranty’, operator's Beaverton, OR 97075

Tektronbd:

CONMET TED 7O ERCELLENCE
Copytghl ® 1985 Takironu Inc. All ighls reserved #TTA-L30-3. { Price F.OB. Beaverton DR “3-year warranty incluces CRT,
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Where’'s Your ELECTRONICS Career Headed?

) your move!

LA

The Move You Make Today Can Shape Your Future

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

B. S. DEGREE

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

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

INDEPENDENT STUDY, AT HOME

Free Details Available from:

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

Independent Home Study Can Prepare You

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

Recognition and Quality Assurance

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

All lessons and other study materials, as well as com-
munications between the college and students, are in the
English language. However, we have students in many
foreign countries; about 80% of our students live in the
United States of America.

o R iy E '
rantrham ollege © ngineerin x
I'G tham College of Engineering R7-85 |
| 10570 Humbolt Street, Los Alamitos, CA 90720 I
|  Please mail me your free cotalog which explains your |
I B.S. Degree independent-study program. |

I

I Name e _AgE —. l
[

l Addrpcs l
{ |
Ci State Zip |
B T 2 j
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NEW!

uniden
Beancat

W

€ﬁ‘ -eMCg@
Scanners

Communications Electronics,
the world's largest distributor of radio
scannérs, introduces néw scanners
and scanneér accessories from J.I.L,
Regency and Uniden/Bearcat
Chances are the police, fire and
weather emergencies you'll read
about in tomorrow's paper are coming
through on a scanner today.

NEW! Regency? MX7000-H
List price $699.95/CE price $449.00
f0-Band, 20 Channae! ® Cryatalisss ® AC/DC
FreQuency rande 25-550 MML conbhnupua coverade
and 800 MHE to 1.2 OMz conlinuoys ¢cOverage
In addition 10 normal scanner listening,. the
MX7000 offers CB, VHF, and UHF TV audio, FM
Broadcast. alt aircralt bands {civil and military).
800 MHz communications. cellular telephone.
andwhen connected to a printeror CRT, satellite
weather pictutas

NEW! Regency® MX5000-H

List price $599.95/CE price $354.00
Mulii-Bend, 20 Channael & No-cryalslaCennaer
Search ® Lockout ® Priorily ¢ AC/DC
Salactabie AM-FM modea 8 LCD dispiar
Worid'a firal continuoue coverage ecanner
FraquenCy range: 25-550 MHE continuous coverage.
Never betore have 8o many features come in
such a small package. Tha Regency MX5000
mobile or home scanner has continuous cover-
age from 25 to 550 MHz. That means you can
hear CB. Televislon audio. FM broadcasi s1a-
tions, all aircraft bands including military and
the normal scanner bands. all on your choice of
20 programmable channels

NEW! Regency® MX4000-H
List price $829.95/CE price $394.00
Multi-Band, 20 Chenne! ® No-crysisl acanner
Saarch ® Lockoul ® Priority ® AC/DC
Belaciabie AM-FM modas ¢ LCD dispisr
Bands 30-50. 118-138, 144-174, 440-5 12 800-250 MNZ
The Regency MX4000 is gives coverage in the
standard VHF and UHF ranges with the Impaor-
tant addition of the 800 MMZ, and alrcralt bands.
It features keyboard entry. multifunction liquid
cryslal display and variabie search incremenis.

NEW! Regency® Z260-H

List price $379.95/CE price $249.00
8-Band, 80 Channa! @ No-cryaial acannar
Bands 30-50, 88-108, 118-136, 144- 174, 440-512 MHE
Cover your choice of over 15,000 freQuencias
on 60 channels at the touch of your finger.

Regency

NEW! JIL SX-400-H

List price $799.95/CE price $499.00
Multi-Ba 20 Channel ® No-cryatal 8canner
Saarch ® Lockoui @ Prioeity » AC/DC
FreQuency range 26-520 MHZ continvous coverege

with i iy squipped RF c 150KMz-3 7 QM2
The JiL SX-400 syntheslzed scanner s deained lor
CoMmarcil and Prolassionsl monitor users thal de-
mand leatures nol lound in ordianary scanners. The Sx-
400 will cover from 150 KHz to 3.7 GHz with RF
converters Order the lollowing RF converters for your
Sx-400 scanner. AF-1030-H a1 $259.00 each for
fedquancy rangs 150 KHZ - 30 MHZ USB, L5B, CW and
AM. (CW Hilter raquired tor CW signal reception); RF.
FO80-H &t §1 each for $00-800 MHz.; RF-BD14-
H st 5199.00 each tor BO0 MHZ-1.4 GHz. Be sure 1o
also order aCB-300-H 81 $59 00 sach which iz an
antennacontrol box for connection of lhe RF converters.
Add $3.00 shipDing 1or #ach RAF converter of antennh
control bon H you need further information on the JIL
scanners. comact JIiL directly st 213-326-87 27 or write
JIL #117 120 Edwaras Foad. Carritos. Calitornia 80701,

SPECIAL! JIL SX-200-H

List price $499.95/CE speclal price $189.00
Mult-Band - 18 Channel ® No-Cryasial Scanner
FreQuency range 28-88, 108 180, 380514 MMHL

The JiL Sx-200 scanner tunes miltary, F.B L. Soace
Salelites, Police anc Fire. Drug Enforcement Agencies,
Datenae Department, Asronautical AM band, Asro
Navigation Band, Fish & Gama. immigration, Paramedics,
Amaleur Redio, Justice O apariment, Staté Departmenl,
Plus olher thousands of radic fréguencies Mos! other
scanners can'l pick gp The Sx-200 has seleciabie
AM/FM raceiver clouits, ir-swilch squekch astiings -
aQnal, awdis snd HOnal & sudio, ourboard AC powaer
supply - DC at 12 volts built:in. Quartz clogh - br?hl
vacuum Nuorescent blus readouts and dimmer. dual
leve| search apeedy lrrievel scen delsy ywiches. 18
memdly channeis N two channgls banks. recene Hne
tune [AIT) & 2KHZ, dusi level RF gamn sertings = 20 db
padd, AGC 1est 00int 1or 0 plional signal SiTength melers
Alvinai the JIL 5X-200 Gives youy more features lor the
meney thar @ny othef scanner currently on sake. Order
your JIL $¥-200 scanner 81 tha special G today.

Regency® HX1000-H

List price $329 95/CE price $209.00
8-Band, 30 Channe! ¢ No Cryaial ecanner
Saarch @ Lockoul ® Priority @ Bcan dalay
Sidelit Hquid cryatsl diepliay & Digiial Clock
Frequency rnge. 30-50. 144-174, 440-512 MHZ
The new bandheid Regancy Hx 1000 scannaris tully
keyboard programmable for the ulimate in versatik
ity. You can scan up to 30 channeis at the same time.
When you activate the priority controd, you avtomalt-
wcally override all othar Calls to listen 10 your lavohla
frequency. The LCO display is even sidelil tor nigh
use A die-cast Sluminum ¢hasis makes this the
moat rugged and duratle hand-hels scanner Avail-
able. There i3 oven a backup lithium battery 1o main-
tain memory for two Years. Includes wall Charger,
carrying case, bell clip. flexible antenna and nicad
battery. Order your Regency HX1000 now.

Bearcat® 100-H

Thea firsl no-cryatel programmebie handheid acenner.
List price $449.95/CE price $229.00
B-Band, 18 Chennel # Liquid Cryatal Diapiey
Senrch ® Limir @ Hold @ Lockout ® AC/DC
Frequency range. 30-50. 1 38-174. 405-512 MHE
The workla tirst no-Crystal handheld scanner has
comporessed into 43”2 77 X 1W" case more scanning
power than i found m meny base or mobile scanners.
The Besrcat 100 has & full 18 channels with frequency
coverage thal Includes afl public service bands jLow,
High, UHF and "T" bands). ihe 2-Meter and 70 ¢cm,
Amaleur bands, plus Milltary and Federml Government
frequencies. Wow .what a scanned

Included in O low CE Price g a sturdy carnrng case,
earphone. baftery charger! AC adapter, six AA nrcad
ratteres and flexble anienne Order your scannernow.
QUANTITY DISCOUNTS AVAILABLE
Order two scanners atthe same time and deduct
19%, for thre# scanners deduct 2%, four scanners
deduct 3%, five scanners deduct 4% and six or
more scanners purchased at the same time
earns you a 5% discount oft our super low
single unlt price

Aegency

HX 1000
Ragency
NX2000

CIRCLE 79 ON FREE INFORMATION CARO

Regency
MXB000

WwWwWw americanradiohistorv comm

NEW! Reg enc‘\‘{0 HX2000-H

The World'e Firgt 800 MHx. Handheid Bcanner
Lisi price $569.95/CE price $359.00
7-Band, 20 Channai * No-cryetal acanner
Prioslty canirol ® Saarch/Bcan ® AC/DC
Bicelii liquid crysial divplay * Mamory backup
Bands: 118-138 144-174, 240-512 800-950 MHZ
The HX2000 scanner operates of 120V AC or 8 VDO,
Scans 18 channels par ppcond Size 3z 7V 4 1%
Includes wall charger, Carmyng case, bel cip. Pexible
anlenns &nd recad baneres. Selectable AWM FM modes.

OTHER RADIOS AND ACCESSORIES
ROSS-H Uniden Yisor mount Aadar Detectkr . $119.00

RODUS- W Uniowr Avmote Mount Rader Derecior. .. 3138.00
BC 300 H Bearcat 50 channe! scanner $344.00
BC 20/20- M Baarcal 40 channet scanner . $274.00
BC 210XL.H Besrcar 18 channsl scannar. 4200.00
BC 280-H Bearcat 18 crannel mobde scanne . . 5274.00
BC 201-H Basrcar 18 channs| scannes 3180.00
BC 180-H Beercat 18 channe| scafnd: $184.00
BC-wA-H Bearcat Wesiner Alert™ . . $30.00
DX1000- M Baarcal ahortwires MESve $499.00
PC22-H Uniden remote moun! O transcerver. ... 369.00
PCS5-H Uniden motis mount T8 (rinscéndr $59 00
Z10-H Regancy 10 channs) scanner 5149.00
Z30-H Regency 30 channal scanne: $169.00
Z45-H ReQency 45 Channel BCanngt | 5169 00
MXIOO0CHH Aagency 30 channd] BCanved. 1219.00
C403-H ReQancy 4 channet scaniver, $69.00
R108-H Regency 10 channel scanver . $90.00
HXE30-H Repancy B channel nandheid scanner. . $99.00
HX-B50P- M Hx850 with batl, case. crystal cars ... 512800
AH2S0B-H gegecy 10 channel VHF anscere: . Te.

RPHA10-H 10 ch handhal no-crysigl fransoever. . $199.00
BC10-M Battery charger lor Aegenty RPHA10.. ... $79.00
EC10-H Programming 100l for Aggency RPHAID. . $2000
SMRHI-H Sendce man. lor Repency AHZS0 .. $20.00
SMRU1 50-H Service man. for Regency RU1S0. .. $2000
SMRPH410-H Senvice man_for Regency APH410. .. $20.00
B4-H 1.2 W AAA NFCad baties-#a lnei of four). $9.00
#135C-H Cryntal cortdicats , $3.00
F&-E-H Fréquancy Dreciory lor Easrern US A . $1200
FB-w-H Frequancy Direclory tor Wesrmrn UBA. _$12.00
ABO-H Magnet Mmount mobile antenna. SSS%

35,

A70-H Baxe pigtion anienna * 4 1
ASd3.00 for 8 ac oS30 oroaed ot th Same lims,
Add 512 00 shipDing P& shortwavs racaive:.

Add $7.00 3hipping per scanner Snd $3 00 pev snlenna

BUY WITH CONFIDENCE

To gat the leatast dalivery from CE ol any
scannar. send or phone your grder directly to our
Scanner 0i181rlbution Centeér™ Be fure 1o calcuinte
your price using the CE prces in this ad. Mic higan
residents Plasse add 4% sales iss or supply your
tax O number. Written Curchase Orders 4ré accep-
ted from approved government ag#ncies and moal
weil rated firms at a 10% surcharge jor ne1 10
billing. Al sawes are subject to availabibty, accam-
ance and verification. All sales on accassores are
final. Prices, terms and $pecifications are subject
o ¢hange withoul notice. ANl prices are In LS.
dollars. Ot ol stock items will bé placed on back-
order autOmatically uniess CE 8 instructed ditfer-
enlly. A $5.00 additional handiing lee will be
charged lor all orders with & merchandise lotal
under $5000. Shipmeénts afe F.O.B. Ann Arbor,
Michigan. No COD's Most producls 1hat we sell
have a manufacturers wartanty. Free COpes of
warranties on these products are available pnor to
Purchase by wrring to CE. Non-certified checks
require bank clearance

Mail orders to: Communications Electron:
ics” Box 1045, Ann Arbor. MIChigan 48106
U.S. A Add57.00 per scannerfor U.R.S. ground
shipping and handlinginthe continental U.S.A
For Canada. Puerto Rico. Hawall. Alaska, or
APQ/FPO delivery. shipping Charges are three
times continental U.S. rates If You have a Visa
or Master Card, you may call and place a credit
card order. Order toll-free In the V.S Dial
800-USA-SCAN. tn Canada, order toll-free by
calling 800-221-3475. WUI Telex CE anytime,
dial 671-0155. Il you are outside the U.S. orin
Michigan dial 313-973-8888 Order loday.
Scanner Cistribution Centes™ and CE logos are trade-
marks of Communications Elecironkts Inc.
t Bearcat i & reQistorec irademark o Unaden Comp
tRegency m & tededaily tepmlersd lrncema pl Regancy
Electramcs Ing. AD e041585-H
Copyright ¢ 1985 € wone E e

Forcreditcard orders call

1-800-USA-SCAN

Al COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.0. Box 1045 O Ann Artor, Michigan 48108- 1045 ULS. A
CallBOC-USa-SCaN oroulside u. 5 A, 313-973-8088
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Vol. 56 No. 7

BUILD THIS 43 PC COMPATIBLE COMPUTER RADIO
You can put together a computer that's
compatible with the IBM PC without paying A ::Jlggfaﬁ?o?o;t [
[BM's price. And since the motherboard can Richgrd D. Fit hu it
be bought already assembled, anyone can do G
it! Elliott S. Kanter

55 DIGITAL TACH/DWELL METER VIDEO
Now you can tune up your car like a 12  VIDEO NEWS
professional with this easy-to-build, easy-to- A e e e
use meter. David Demers changing video scene.

67 PC SERVICE ) o A David Lachenbruch
Our new feature lets you etch a printed-circuit 80 SERVICE CLINIC

= board directly from the page. Testing capacitors without

TECHNOLOGY 47 KNOW BEFORE YOU BUY a Capacﬂor tester. lack Darr
Part 2. If you're thinking of buying a satellite- B1 SERVICE QUESTIONS
TV receiving station, read this before you talk R-E's Service Editor answers
to the salesmen. Bob Cooper, Jr. your questions.

51 INSTALLING YOUR TVRO
Once you get your TVRO home, what do you COMPUTERS

do with it? You Install it—with our help.

58 SERVICING CORDLESS TELEPHONES pie 7t Optical character-

Part 3. In the final installment of this article, recognition—and lots

we look at how to service the base unit. e L
Christopher Kite EQU :

66 ROBOTICS IPMENT
Getting started with robotics...and our new REPORTS
column. Mark |. Robillard 26 Vidicraft Detailer 111 Image

Enhancer
CIRCUITS AND 61 ULTRASONIC PEST-REPELLERS g 1
COMPONENTS Get rid of your pests electronically. 33 Sabadia Export Corporation

Robert F. Scott EZ Board

63 DESIGNING WITH DIGITAL ICs
How to interface different logic families
together. Joseph |. Carr " DEPARTMENTS

69 DESIGNER’S NOTEBOOK 104 Advertising and Sales Oifices
Lioue Cestegipment 104 Advertising Index

72 DRAWING BOARD 105 Free Information Card
Using the 5101 CMOS RAM. Robert Grossblatt Tat e

74 NEW IDEAS
Telephone off-hook alarm. 83 Market Center

76 STATE OF SOLID STATE 16" New Prooets
A new series of CMOS counters.
Robert F. Scott 6 What's News

Radic-Emctronics, (I55H 00337862} Published monthly by Gamsback Publicalions. inc.. 200 Pa avenue South, Miw York, NY 10003, Second-Class Poslage padd gt New York, NY Ard
sddibonal maling offices. Second-Class mad authonzed at Citawa, Canads Ona-year subscripbon rate U S.A, arx possessions $15.87, Canada $20.87, all ofher counines $23.47. subscnption

orckers payabie in US funds only, intemanonal Mwnﬁ\%mrmm diawn OO A5 A, bank copies $1 95 © 1985 by Gemsback Pubixanons. Inc. AlTigh!s mserved. Printed in U S.A,
POSTMASTER: Please send acddress changes 1o RADIO-ELECTRONICS. Subscrpbon Dept , Box 2520, Boulder, {0 5032?
A slamped Seil. sAdnssed enveiona Must Accompiry B submitted manuscritl andor artwork or photog ¥ their Nty B Gesired shouid thi be riected W decliom any responsibality 10 fhie

loss or damage of manuscrpts andor artwork or photographs whie i our possession OF otherwise
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You might think that building a comput-
er is not too easy. That may be true if you
start from scratch. But if you build it Ly
interconnecting subassemblies, nothing

could be easier. For example, the computer shown on our cover can
be assembled in about an hour using nothing but a screwdriver!
While that may bother some of the electronics-construction purists
among our readers, let us point out that there are several real advan-
tages to buying your computer in subassemblies. First, you can save
money. Second, you don’t have to buy your system all at once—you
can add toit as cash flow pernits. |f you want, you can even buva bare
motherboard and really assemble your computer piece-by-piece.
Either way, you end up with an |BM-compatible computer without

paying for the name.

NEXT MONTH

THE AUGUST ISSUE IS

ON SALE JULY 4

SEE IN THE DARK
Build an infrared viewer and see what you've been
missing.

BUILD A PRINTER BUFFER/CONVERTER
This handy circuit is a parallel-to-serial converter, a
serial-to-parallel converter, and a 64K printer buffer.

DON'T TRUST THE WEATHERMAN
Build your own computer-controlled weather station
and become better than the professionals.

HOW TO HOOK UP YOUR VCR
Hooking up your VCR can get rather complex as you
add more equipment, cabie service, etc. We'll show
you how to do it the right way!

COMBE FILTERS
Wwe'll examine in detail an often-neglected but very
important part of your TV.

AND LOTS MORE!

Ag a service 10 readers. Ruedio-£ lectromnics publishes M'Iable Mans of rata‘llng ]

and sciantife and technoiogical cvdm ause of possible vBnances in the
mkmansh-a used by readers, Ragko-

profects based upon of from plans or nlomalion pubkahed in this

WWWW americanradiohistory comm
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Ty prochuct
qualty and wﬂdlhon of matenals and
disclaims I'ly rsponsibility 10r the 3848 and MODEr
magarine

reader-bull

Hugo Gernsback (1884-1967) founder
M. Harvey Germback, editor-in-chief
Larry Stechler. EHF, CET, publisher

EDITORIAL DEPARTMENT
Art kKleiman, editor

Brian €, Fenton,
technical edilor

Carl Laron. WB2SLR,
associne editor

Robert A. Young, assistint editor
lulian §. Martin, editonal associate
Byron 6. Wels, editorial assoclate
Jack Durr. CET, service editor

Robert . Stott,
semiconducior editor

Herh Friedman,
communications editor

Earl "Doc” Savage, K450S,
hobby editor

Bob Cooper. Ir. salellite-TV editor

Rober1 Growblal, circuits editor

B id Lachenbruch,
contnbuting editor

Mark |. Robillard, robotlcs editor
Bess [vaacson, editernal assistant

PRODUCTION DEPARTMENT
Ruby M. Yee, production manager

Robert A. W. Lowndes,
editonal production

Dianne Cuas, advertising production
Karen Tucker, production traffic

CIRCULATION DEPARTMENT
hacqueline P Weaver,

circuiation director
Rita Sabalis,

assistont crculation director
Jacqucline Allen, clrculation assistami

Radio-Electronits |s indexed 1n
Applied Science & Technology Index
and Readers Guilde ro Periodical Liter-
ature.

Microfilm & Microfiche editions zre
available. Contact circulation depart-
menl for details.

Advertising Sales Offices listed
on page t04.
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Thebest DMM mits class
just got better.

The Fluke BOTK.
Dne innovation leads to another.
First there was the 70 Series, which set a

new standard dor low-cost, high-performance,

Fluke-quality mulfimeters.

Angd now, another first. The Fluke 80TK
K-type Thermocouple Converter. A tempera-
ture measurement device that adds instant
temperature measurement capabilities o the
70 Series DMMs

Or any OMM, for that matter.

Feature for feature, the versatile 80TK Ts the
most affordable unit of its kind. For quick
comparison readings. it can measure °C or °F
at the flick of a swilch. It includes a buill-in
battery test. And the availabitity of 3 Fluke
probes give you the flexibility to measure any

Im THE U5 AND NON LUROPEAN COUNTIMES: Julsn Fly s o
FURQPEAN HIADQUARTERE:

form of temperature, from freezer to furnace.
with Jusl one base unil.

No other thermocouple converter we know
of offers DMM users so much for so little.
Just $59, including a general-purpose bead
probe.

So even if you don't own a Fluke 70 Series
multimeter, the 80TK wili help the DMM
youTe now using measure up when things get
hot. Or cold.

For your nearest distributor, call toli-free

1-800-227-3800, ext. 229, day or night.
Outside the U.S., call 1-402-496-1350, ext. 229,

'™

Surtace immersion and genenal-DUrbose probes with “minl™
hermacouiie connectors 3'e Ivailabie tor the Fhyis 89T

BOTK SPECIFICATIONS

Jernperatine Measurement Range

FROM THE WORLD LEADER B (L
IN DIGITAL MULTIMETERS. Ballefy Lty 1600 Houts [3¥) :

[FLUKE]

®
“—
lg|
<
o
Co.tac. PO Bom T30 M/S 2400, Erimet WA JA206 Saes (206 56 SA00. Ovoac (X0 3476100 ®
: Flaeh {ioipng] B, PO B 7788 5400 LG Enmfpuyes, Thoy Mrrrar iy (DN 4 TLR 4 L8]

£ Copprat w0 Jotes Fras W5 Co. g A0 PP9E iereid g W ETDR-PON0

CIRCLE 259 ON FREE INFORMATION CARD 5
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WHAT’S NEWS

lack Wayman inducted into Electronics Industry Hall of Fame

Jack Wayman, senior vice presi-
dent of the Electronic Industries
Association (EIA) was inducted
into the Electronics Industry Hali
of Fame at the Winter Consumers
Show in Las Vegas last January. M.
Wayman has been involved in the
electronics industry for more than
35 years—22 of those years as an
officer of EIA.

The Electronics Industry Hall of
Fame was established in 1967 by
the National Electronics Associa-
tion to recognize individuals who
have made outsianding contribu-
tions to the science and industry of
electronics. It is organized in four
major categories: inventor/sCien-
tist, industrialist/manufacturer,
communications. and organiza-
tion leaders.

Hall of Fame members include
scientist/inventors Guglielmo
Marconi, Nikola Tesla, and John
Bardeen; manufacturer/indus-
trialists David Sarnoff, George

Westinghouse, and Morris L. Fin-
neburgh, Jr, and in the communi-
cations category, Howard W.
Sams, Hugo Gernsback, and John
F. Rider.

In presenting the honor, Larry
Steckler, president of the Hall of
Fame and publisher of Radio-Elec-
tronfcs Magazine, said: "For more
than 20 years, Jack has spear-
headed the success and growih of
the consumer electronics indus-
try. His tireless energy helped to
build a strong Consumer Elec-
tronics Group within the ElA and
devleop the summer and winter
Consumer Electronics Shows into
the nation’s largesi trade exhibi-
tlons.”

Peter McCloskey, EIA president,
stated: “We at EIA are proud of
lack, not only for this major per-
sonal recognition but for his nu-
merous achievements on behalf of
the consumer electronics indus-

try.”

JACK WAYMAN, ELECTRONICS INDUSTRY HALL OF FAME'S NEWEST MEMBER. receives his
ceﬂiﬁul.ion from Larry Sleckler (cenier) Presideni of the Hall of Fame and publisher ul Radio-
Electronics, and Peter McCloskey (righl) Presideni of the Electronics Industrics Associalion.
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New speech-processing IC
produces natural sound

5cott Instruments Corp of Den-
ton, TX, has introduced the
Corretechs signal processor, the
first, they say, designed specifical-
ly for processing speech. With this
announcement, Scott joins the
ranks of such companies as TI,
NEC, and General nstrument in
producing a high-speed signal
processor for speech processing
applications.

Unlike earlier devices, Scott’s
signal processor is capable of
pitch-synchronous waveform
analysis, is noise resistant, and
yields strong acoustic clues for
phonetic segmentatlon. The pro-
cessor outputs information for
pitch extraction, speech compres-
sion and speech resynthesis. The
resulting speech, says Scott, is nat-
ural sounding with speaker identi-
ty and inflection preserved.

New database handbook
for high technology

A new scientific and technical
database handbook put out by
Technical Insights Inc., of Fort Lee,
NJ, is a directory to more than 500
key scientific and technical
databases scattered throughout
the warld. It is intended to make
immediately available sources that
the high technology professional
otherwise could waste much time
searching for.

It includes, says the publisher,
virtually all the imporiant ma-
chine-readable science and tech-
nology databases—whether avail-
able online or on tapes—from
both U.5. and foreign sources.

Designed for high-technology
professionals, corporate man-
agers, scientists, and engineers,
the R&D Database Handbook is
available from Technical Insights,
Inc., PO. Box 1304, Fort Lee, NJ
07024. R-E
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- G SR RSSSON BREAKS THE PRICE BARRIER
WITH THESE HIGH PERFORMANCE
OSCILLOSCOPES

100 MHz Dual Trace/
Dual Time Base

e 1 mV/div sensitivity

¢ 23 calibrated sweeps

® Rectangular CRT with internal
graticule and scale illumination

e Signal Delay Line

$995

Does not include probes

: ) p . F'-—

tma : ¥l ¥ -

2 Degg— P -
9 . 086F% 7O

Model 1580

(360.00 a pair when purchased with scope},

' EﬁUANT ITIES ARE LIMITED

-
L -
R

* 0.3% Accuracy

* Manual or
Autorange

* 10A + mA Range
e Beeper

e “Touch-Hold"
Function

77

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW

212-730-7030

I 26 WEST 46th STREET, NEW YORK. N.¥Y. 10036

FLUKE’
SERIES
MULTIMETERS

= Analog Display = Rotary Knob s Volts AC &
DC = Resistance to » 32 M{ke 10 Amps * Diode
Test « 3200 Counts « Fast Autorangling = Function
Annuncilators in DISpIat s Power-Up Self Test

s 2000 + Hour Battery Life wi Power Down

"Sleep

Mode” = New Test Leads = VDE & UL Approva

Sale Sale
S 89 95 7995
.
and free C70
75 holster 73
* 0.5% Accuracy e 0.7% Accuracy
* Manual or e Autorange Only
Autorange e 10 Amp Only

* 10A + 300 mA

ADVANC

e THE TEST EQUIPMENT §EEC|AL|ST-$-]

_ELECTRONICS
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Train for the Fastest Growing Job Skill z';A merica

Only NRI teaches you
to service and repair
all computers as you
build your own 16-bit
IBM-compatible micro

@ RADIO-ELECTRONICS

———

As computers move into
offices and homes by the millions,
the demand for trained computer
service technicians surges forward.

that computer service jobs will
actually double in the next ten
years—a faster growth than any
other occupation.

Total System Training

As an NRI student, you'll get
total hands-on training as you
actually build your own Sanyo
MBC-550-2 computer from the
keyboard up. Only a person who
knows a/f the underlying funda-
mentals can cope with aff the
significant brands of computers.
And as an NRI graduate, you'll
possess the uptothe-minute
combination of theory and practical
experience that will lead you to
success on the job.

You learn at your own con-
venience, in your own home, at
your own comfortable pace. With-
out classroom pressures, without
rigid night-school schedules,
without wasted time. Your own
personal NRI instructor and NRf's
complete technical staff will
answer your questions, give you

The Department of Labor estimates

New from NRI—the only home study course that
trains you as you assemble a top-brand computer!

ANer you conslruct this
digltal logic probe, youll
inslall ihe “intelligent™
Sanyo detached keyboard.
with l1s dedicated
MiCroprocessor.

and circults.

guidance and special help whenever
you may need it.

The Exciting Sanyo MBC-
550.2--Yours To Keep

Critics hail the new Sanyo as
the “most intriguing” of all the
[BM-PC compatible computers. It
uses the same 8088 microprocessor
as the IBM-PC and the MS/DOS
operating system. So, you'll be able
to choose thousands of off-theshelf
software programs to run on your
completed Sanyo.

WWWW americanradiohistorv. comm

You nexl assembio the
power supply into the
maln unit of the computer.
Using the digital multi-
meter, you check all
keyboard connections

Alter you inslall the disk
drive and monitor, you'll
make a beckup copy of the
MS-008S operating disk,
explore the 8088 microchlp
and additional circuils.

As you build the Sanyo from
the keyboard up, you'll perform
demonstrations and experiments
that will give you a lotal mastery of
computer operations and servicing
techniques. You'll do programming
in BASIC language. You'il prepare
interfaces for peripherals such as
printers and joysticks. Using utility
programs, you'll check out 8088
functioning. NRI's easy step-by-step
instructions will guide you all the
way right into one of today’s fastest
growing fields as a computer
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service technician. And the entire
system, including all the bundled
software and extensive data
manuals, is yours to keep as part
of your training.

How the pro computer
critics rate the
Sanyo 550:

“Sanyo BASIC is definitely
superior fo IBM Microsoft. . . lets
you use two or three Reystrokes for
entening BASIC commands.”™

—MICROCOMPUTING Magazine

“. . .compares favorably with
the 1BM PC, even surpassing il in
computational speed. . .

—COMPUTERS &
ELECTRONICS Magazine

Your NRI Course Includes 8 Sanyo MBC-
550-2 Computer with 128K RAM, Monitor,
Disk Drive. and “Intelligent™ Keyboard;
Tha NRI Discovery Lab*, Teaching Circult
Design and Dperalions: a Digital
Multimeler; Bundled Spread Sheet and
Waord Processing Soltware Worth $1500
at Retall—and Move.

" went 1o have a look at the
MBC-550. . .what | found made
me an owner the next day!”’

—Bill Sudbrink,

BYTE Magazine

100-Page Free Catalog
Tells More

Send the postage-paid reply
card today for NRI's big 100-page
color catalog, which gives you all
the facts about NRI training in
Microcomputers, Robotics, Data

Communications. TV/Video/ |
Audio Servicing, and other grow-
ing high-tech career fields. If the
card is missing write to NR] at the
address below.

”R’ SCHOOLS

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue, NW

Washington, DC 20016 M
|

Well Give You Tomorrow.

1BM 13 m Registered Trademark of Intemational
Businmas Machine COMporation. |
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VIDEO NEWS

DAVID [.ACHENBRUCH
CONTRIEUTING EDITOR

¢ 8mm vs, Everything Else. The big battle
raging in the VCR world now is for the place of
the new 8mm format in the scheme of things.
With al} of the original Beta group adding VHS-
format recorders—Sanyo, Toshiba. NEC, Zenith,
Marantz—only the inventor of Beta, Sony. has not
gone over to the enermny camp. And Sony obviously
is staking its future on 8mm.

In Japan, Sony has introduced an attractive
camera-recorder combination (camcorder) in the
8mm format. Although it's a one-piece unit, its
construction reveals that it probably ig the
forerunner of a homse deck. since the recorder
part of the unit seems designed to be produced as
a separate part. There's further evidence of that
in the PAL version just introduced in England. It
has a two speed switeh, to permit playing at half
speed. Thus, the “two-hour” cassettes due this
summer could permit four-hour playing. Four
hours 1s enough for most movies, and movies
mean home decks—not necessarily camcorders.

Behind the scenes, there are reports that Sony
is planning a full lins of 8mm products—
camcorders, home decks, and completaly new
recorder items. There's a persistent rumor of a
very tiny deck or cameorder in the workas, far
smaller than the current Japanese product,
which already is quite small. Sony officials in the
past have talked of the possibility of equipping
future TV sets with & drawer or slot into which a
tiny deck may be Inserted, and eastly removed for
portable use.

And remember that 8ony started the entire
‘Walkman craze. Is thers lurking, perhaps, in the
future a Video Walkman—a tiny, compact pocket
VCR with an 8mm cassetie and LCD or {lat-tube
color screen that would let commuters watoh
their favorite movies on the way o work?

¢ Beta's Future. Much concern is expressed
that Bony and its partners may drop Beta. We
don't think that that is likely. Beta was the firat
format, and still 18 the home-VCR format for
many pioneers and purists. 8o if Bmm should

become Sony's “people’s format” of the future, it's
reasconable tc assume that Beta will continue as
the deluxe format for those who appreciate
quality. Sony is in the process of introducing
SBuper-Beta, a new version of Betamax with high-
band color, excellent for dubbing and with a
picture that can be appreciated by an slectronics
connolsseur. It i extremely likely that Beta will
move from its place as today'’s low-end format to
tomorrow's aritogratic high-end format—hi-fl and
high-band, a semi-pro setup for those who really
appreciate quality in home videotaping. Evidence
of that trend i8 shown in Sony's newest deck in
Japan. It's hi-fi sterec and high-band, of course,
and it has g special professional-type erank-diat
for variable slow and fast motion in both
directions. And it's called the “Beta Pro.”

¢ Stereo TV Bound. Although very little
stereo programming for TV 15 currently
gvailable—indeed, two of the three commercial
networks aren't well-equipped to distribute it to
most of thelr affiliates—the concept of
multchannel TV sound (MTS) must already be
considered a success. In early April, some 32
stations were already equipped to broadeast in
stereo. They were mostly in major markets, and
could be received in 34,000,000 TV homes, or 40
percent of all TV homes in the ¢ontinental U.S.
The raw material for stereo TV listening now
exists. All that 18 needed now 1s programming. Inx
the meantime, most equipped stations are
broadcasting in synthesized stereo.

¢ Sony and Others. Sony is pursuing a new
tack by helping prime the pump for other
manufacturers. In the past, almost all products
emanating from the Sony factories bore the Sony
brand name. ( An exception was the Beta VCR line
that Sony made for Zenith; Zenith showed {1s
gratitude by switching to VHS models made by
JVC.) Now, however, Sony 18 making Bmm
camcorders for sale under various brand names,
including Fuji, Ploneer, and Yashica. R-E
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VIDEO AGGESSORIES

m Highest quality m Highest performance m Lowest prices

VIDEO-CINE
CONVERTER

The BP Video-Cine Converter is an
optical device that allows 1he easy
transter of sikdes, 8mm or 186mm
movte fitm to VCR tape. The Video
Cine Conveners precision opucs put
the image from r mowie or slide
tor on a high-contrast, rear
pro ection screen. Your video camera
shoots that image, can color-correct
faded pictures, add narration 1o other
sound. Can be used with any video
camera or slide projector. If your
video camera lacks close-up capability,
you will needt a macro lens aftachment.

MODEL v-1701 $3495

FOR ULTIVIATE VIEWING

TEKNIKA Modat 8510 S1 CHANNEL WIRELESS
e 16928 Model V7661 579 95
& CABLE CONVERTER

WITH VOLUME CONTROL

Wireless remole control with voiume for cabie
TV, VHF-UHF antenna sgtems upgrades any
TV'to 140 channel ca

» Waorks with any TV sel o Oulck 8asy
installaion « Oif-ax snd cable compalible

» Quarz frequency synhesizer luning » [irect

Wireless remole conirol onvoH, channel
selection and fine tunmg

» Works with any TV » 61 channel capabiity
» MiCrocomputer controlled PLL Operation

» Converter panel conlroilable #r channel up.
down, orvofl. ine luning = LED display

access/mem 'I%
« Compatible with CATV systems.

scan selector » Ultra-compact,
hand-heic wi iy

eless remole control

STABILIZER/IMAGE ENMHANCER/RF
CONVERTER/VIDEQ FADER/2-WAY
DASTRIBUTION AMPLIFER

Model V1880 599 95

op

Hook-
cable

' 811.75
s st

The mosl versatike. AlHN-ONE WOeG DIOCESSOr.
Can e ysed as a vwieo guard remover 1or
video 1apes, enhancef, video to RF converter,
professional video tade In and oul and a dual
outbul deinbubon ampither.

VIDEQ

yioeg Moder v4s0s 4498

Record a pay channel while
viewing a standard channel.
You can also connect an
antenna'cabie. YCR, video disc
player, home compuler and
vIdea game.

op

‘n = $% Phone orders accepted. Ask for our FREE cataloQ.

Fordham s

260 Motor Parkway, Hauppauge, NY 11788

WwWww americanradiohistorv comm

800-645-9518

In NY State 800-832-1446

VIDEC TAPE REWINDER Model V7777 YHS .49”

~ Modei v7778 BETa *49°*
= Reduce wear and tear of your
R heads with the AG
powered Circud Prolected
rewinders, LED power-On

Indicators.
Service and Shipping Charge Schaduis
FOR ORDERS ADD
$25-250 . $4.50
5201 500 e $6.50
$501-7507 S T $8.50
EST AR U e e $1250
$1001 and up.... $1500
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LETTERS i

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

VIDEO CAMERAS

00000Ps! | thank you for the article about
In our article “Computer-Con- 10 lightweight video cameras. It was
trolied Robot Arm” in the May (985 {NVERTER/DRIVER refreshing to see that topic cov-
issue, we let a rather embarrising va ¢ ahn i ered. One thing | expect from Ra-
error get into print. Notice that the f dio-Electronics, however, is accu-
pgv\;er an':i grotund I'i:'les atre sl}aﬂ- By : ; rate tr;:portinhg, _esli)ecially regafrd_
ed together at each moior. Also T : 2 ing the technical aspects of a
note that the inputs and outputs of subject. While most of the details
IC3 are reversed. Shown here is a 1404 discussed in the article were cor-
section of the circuit as it should :’0 1"’1 rect, one glaring error and a few
b't:. Fig::hrs 2 iné;ec.:;\:z iss::? also = 7 ??istsiorl'ls wtc;.-‘re pre;enl, and I'd
shows the corr iguration. ike to clear those up.
We're sorry those err;::rs got past ] First of all, horizontal resolution
us, and we hope that they did not =5 does not refer to the number of
cause too many problems.—Editor FIG. 1 horizontal scanning lines in the

picture, as stated in the article. All

' Qur 2 MHz Function Generator
has an unlimited range.

Model 20 not only covers the 002 Hz
to 2.1 MH2 frequency range, it covers
the world. With nternal NiCad bat-
teries; you can take Model 20
anywhere and get trggered, gated or
contnuous waveforms—sines,
squares, and thangles up Lo 20 voits
pesak to pesk. It s from wal
Umsfa*mer{nctned or external
source from 12 to 25 VDC or 10 to
18 VAC. Model 20 also has many of
the teatures you would expect from
the industry keader in function gener-
ators, mcluding VCG input connector
for externel sweep or FM_ s

/)] attenuator to = BOdB, and a TTL

g E::mout.put The price is just $395.

5 8 data sheet or Lo r, call or

T write Wavetek San Diego. P.O. Box

O B5265, 9045 Balboa Ave., San

L Diego. CA 92138. Phone E?‘IBJ it

w 274-2200; TWX !9‘10] 335-2007. -

o) *Batteres not i o 4

E » = g LA ] “—5“;1
é CIRCLE 257 ON FREE INFORMATION CARD
14
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If you love your
present soldering system -
you’re using our SA-3

K Industries listened to youand

endesigned the station you wanted.

1e SA-3 temperature controllted

ildering %tatiOndhe:'isn provedtobethe

ostreliable soldering system . e s TR
ailable todayl’l‘empera{urc ' v L P:{i"g’\ ) ﬁ“‘
curacy is controlled by aJ-type
ermocouple, and the 24 volt, 48

att low leakage iron is grounded for
‘otection of sensitive MOSand
MOS circuitry. The compact unit is ""?af_,'ﬁ""f. .
:tremely simple to use and features e
thted powerand heater indicators,

ide switch temperature control,and

mperature indicating meter.

...

Spike-free, zero
voltage heater
switching.
Extremely fast
response and
recovery time.

Non-bum silicone
soldering fron cord.

odel SA-3-115  115VAC
odel SA-3-230 230VAC

“ 3455 Conner Street, Bronx, New York, 10475, US.A
. Telox 125091 OK NYK. Telex 232395 OK NY UR.
— .“-\_ Phone (2] ¥94-6600,
: Fax: 2-994-4755.

" CIRCLE 265 ON FREE INFORMATION CARD
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NTSC-type video signals (which all
those cameras produce) are com-
posed of 525 horizontal scanning
lines, interlaced 2:1 each field
(263 5 lines per field times 2 fields
per frame). Therefore, the number
of horizonial scanning lines is de-
termined by the number of vertical
picture elements. In tube cam-
eras, all 525 are present, but CCD
cameras omit a few (the Sony has
491), because they are lost to TV
overscan anyway.

Horizontal resolution refers to

the number of dots that can be
placed next to each other on a line
before they blur together. It is pri-
marily a function of a camera’s
high-frequency response. When
taken over the entire picture,
those dots form (you guessed it),
vertical lines, and are called TV
lines. The more dots possible, the
sharper the picture, as it can con-
tain more pixels per image. (Re-
member, the number of vertical
picture elements is always limited
to 525 anyway).

No-trouble
troubleshooting

sing computers is one thing,
Repairing them is another.

With a basic knowledge of

HADIO-ELECTRONICS

‘o

electronics and Sams service data, re-
pairing computers is no trouble at all.

For in-depth computer analysis
and repaiz, choose Sams COMPUTER-
FACTS™ Thev’re similar to Sams
PHOTOFACT* and provide detailed
schematics and parts data for even
your most intricate computer repairs.

For simple computer maintenance
and troubleshooting, use Sams
Troubleshooting and Repair Guides.
They provide a *problem-solution™
approach to servicing with flowcharts
explaining each precedure step-by-
sep.

?lbge[her they make computer ser-
vicing quick and easy. And both cover

today's most popular computers includ-

ing Apple;* 1BM® and Commodore™
Service computers the easy way with
Sams service data. Visit your local

Sams dealer. Or call our toll-free
number and ask for Operator 131

Commodore 64 Troubleshooling &
Repair Guide, No. 22363, $18.95
IBM PC Troubleshooting & Repair
Gurde, No. 22358, §18.95

Agple 1l Plus fite Troublesbooting &
Repair Guide, No. 22353, $19.95

Over 30 COMPUTERFACTS avaitable
for Apple, ATARI® Commodore,
Epson® Hitachi® 18M, Osborne®
Panasonic® Rana Elite, Sanyo®
Texas [nstruments and Zenith?

Ask your Sams dealer for details.

800-428-SAMS
In Indiana. call 317-298-5566

Howard W. Sams & Co.. Inc.
4300 West 62nd Street
Indianapolis, IN 46268

CIRCLE 268 ON FREE INFORMATION CARD
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What about the quality of the
various cameras? There is ceriainly
more to video quality than mini-
mum illumination and resolution!
While | realize that you are not in
the ratings business, | feel that
anyone who had actually tried any
of those cameras would have had a
few things to say. For example, the
Panasonic PK-410 and PK-450 do
make excellent pictures in very
low light, but the diagonal striped
color filter is somewhat visible on
bright vertical-picture elements
(such as a window edge) in any
light, but especially in low light.
Also, the Konica CV-307 is es-
pecially susceptible to green
streaking on moving dim-picture
elements. Furthermore, that cam-
era uses a tube called a Cosvicon
(see page 51 for a picture of the
camera), not a “Cosvision” as
stated in the article. The camera is
also available from Sharp (they
make it for Konica} and they call
their tube a Newvicon.

The wording to describe fea-
tures is inconsistent, making com-
parison difficult. One camera is
said to have “15mm-75mm zoom
lens”, while another has “6 X
zoom"”. Also, some features are
mentioned on some cameras, but
omitted on others, For instance,
what is the resolution of the Pan-
asonic cameras? It isn’t men-
tioned. Also, the PK-450 has built-
in time and date display. That jsn’t
mentioned either.

For that matter, some manufac-
turers are omitted altogether. Why
go into detail in describing Quasar
cameras, when they are identical
to those from Panasonic {both are
made by Matsushita, which owns
both companies), yet omit Toshiba
altogether? What about Sharp?

| expect more from Radio-Elec-
tronics than a simple trotting out of
manufacturers’ literature, and |
usually get it. Please continue to
be a technical magazine. Don't
stoop to shallow consumer “over-
view” articles with too-little sub-
stance.

MICHAEL JAY GEIER
Allston, MA

MORE TROUBLESHOOQTING
NEEDED
Mr. Steckler answers hls own
question ("Letters”, Radio-Elec-
continued on page 22
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TEST
INSTRUMENTS

LOWEST PRICES
OFF-THE-SHELF
DIRECTLY TO YOU

CALL TOLL FREE

FOR FAST DELIVERY

- 800-645-9518

ln New York State BOO-832-14486

HITACHI 35 MH2 DUAL TRACE
OSCILLOSCOPE

5..0- ot
Model V-355 | g
*599° QD{&;:

{Reg $£9995)
Probes included

« Thin, ightweight, compact « Lasge
6" rectangular, intemal gralicule CRT
» Autofocus

g / LOGIC PROBE
* BPLPiBY
(540.00 VALUE)

with purchase of
Modes V=355

A.W. SPERRY 20 mH:

DUAL TRACE O5CILLOSCOPE
-= .-‘r E n.

Model 620C

*399*
{Reg $449.85}
Frobes mcluded

» Buill-in component checker » High
sensilivity X-¥ mode » Intemal
graticule CRT

HITACHI 100 mHz cuap

TRACE DELAYED SWEEP
QSCILLOSCOPE

Mode! V-1050F

54249°%
{Reg. 31980
Probas included

» Large 6" rectangular CRT w/internal
graticule « Delayed aliernaté and
single sweep funclions « Autolocus

B&K 60 mH2

TRIPLE TRACE OSCILLOSCOPE

Model 1560 |
s899%°
(Reg $1150}
Probes included.

» 1 mVWdiv sensitivity « 22 calibraled

» SWEEDS » Rectangular CRT
w/internal gratcule & scale illumination
a AUlc

FORDHAM sweer

FUNCTION GENERATOR

v o o 1.l
FAFRERN il_ﬂ'.i
-

»-

-

E

S

===
sModel FG-801 WO/AA
199° f,PR,gﬁ{

{Reg. $29995)
Tes! Leaads inciuded

« 7 Irequency ranges. 0.2Hz to 2MHz2
» ACcCuracy 1o £ 5%

FORDHAM 550 mH:

FREQUENCY COUNTER

Model FM-8

51 6995

{Aeg. $24995)

« Completely assernbled, pre-tested
Erecahbraled » High intensity 8-digit
£D dispiay

Fordham

260 Motor Parkway, Hauppauge, New York 11788

FLUKE 3v: DiGIT MULTIMETERS
& VOLTMETERS

Model 73 86995

« Resislance. AC/DC cumrent/Vohage
» 6 fupclions inCluding diode test

« 7% DC accuracy » Current range
to 10A, AC/DC

Model 75 58 993

» All fegtures of Model 73, Plus » 7
functions Includng diode and
conlinuity beegef + 3 current ranges
10A, 320 mA, 32 mA . 0 5% DC
accuracy

Modal 77-F 511995

+ All features of Model 75, pius
» “Touch-Hold" funtlion « 0.3% DC
accuracy

ASK FOR OuR
FREE CATALOG/

PHONE ORDERS ACCEPTED

SERVICE & SHIPPING
CHARGE SCHEDULE

FOR ORDERS ADD
$25-250 $4.50
$251-500 $6.50
$501-750 850
£751-1.000 51250
$1.001 and up £15.00
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POWERFUL TRAININC
CAREERS IN P(

Learn PC Servicing By Assembling Your Own
NTS/HEATH HS-151 16-Bit Desk-Top Computer

This Is the most powerful and
versatile Personal Computer ever
offered in any home study course,
and NTS Intronic Training gets you
right down into the heart of it. You
tearn how microcomputers functiop,
and how they operate to solve prob-
lems. Your program includes a wide
variety of tests and projects you
perform as you build this remarkable
PC, circuit board by circuit board.
There is no better way to learn PC
servicing. Lessons, texts and
equipment are completely inte-
grated to make your training easier
to understand, more practical, and
applicable to many other types
of computers.

A Rewarding Career in PC
Servicing Lies Ahead.

The world of computers is con-
stantly expanding. industrial and
business applications of computers
show every sign of consistent
growth. In fact, the market for PC’s
will expand to an expected 3.7 mil-
lion units this year, and by the end
of the decade the entire computer
market woridwide will pass the
trillion dollar mark.

These sales figures point to con-
tinued growth in the peripherals mar-
ket, networking, modems, printers,
and a host of other “add-ons"
needing installation techniclans
and skilled service-maintenance
personnel. It's a career field with
dynamic potential, and NTS PC
Training is aimed right at it.

Your Training Includes Test
and Other Equipment

Most NTS courses include test
equipment to teach you the uses
and applications of such units as
Digital Logic Probes, Digital Multi-
meters, Trans/Diode Testers, and
the like. The NTS Compu-Trainer is
included In several courses to famil-
1arizé you with principles involved in
circuitry used in a wide variety of
computer types and brands. You
perform hundreds of experiments
with it, learning the how and why of
computer operation. NTS courses
are designed to prepare you for jobs
in electronics where you can grow
with the experience you receive in
the field. It's the kind of training that
keeps pace with developments,
assuring you of a solid foundation
on which to build a career.

WwWwWw americanradiohistorv comm
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The Exciting
NTS/HEATH 16-Bit
HS-151 is Loaded
with Features:

-

A. 128KB RAM user memory on
board, expandable to 640KB.

B. 16-Bit 8088 microprocessor
accepts advanced software and
speeds word processing; also
allows selection from the huge
library of IBM* software.

C. IBM-compatibility with *MS-DOS
operating system.

D. 5.25-inch floppy disk drive,
double density, IBM formatted,
stores up to 360KB. (Expandable
to dual-disk drive, and optional
10.5MB hard-disk drive.) '

E. Four open IBM-compatible siots
provide for future @xpansion,
printer, modem, etc. Will accept
most peripheral boards designed
for the IBM PC,

F. Two video outputs for color or
monochrome display monitor,
Your NTS course includes a
high-resolution monitor
displaying 80 characters by 25
lines, or graphics.
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FOR POWERFUL
SERVICING

G. Editing capabilities help you
insert or delete characters and
lines, erase, jJump or smooth
scrolt, plus several other
convenience features.

H. The NTS/HEATH HS-151 1s
complete with full-function key-
board, calculator-style keypad,
and typewriter format.

NTS Training Takes
You Beyond Equipment
Assembly.

Field service personnel are
reéquired to analyze and solve
problems, many times on the spot.
Whether the problem is in the disk-
drive or theé monitor, the memory or
the power input, you learn how to
spot the difficully and take steps to
resolve it. Your NTS course
includes test equipment, and
teaches you how to use it.

Three courses, one starting with
basics, and two different advanced
courses for those with previous
experience, give you a choice of
programs suited to your particular
needs. You learn how to program
this advanced computer with excel-

=
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lent support material. And, equally
important, the NTS/HEATH HS-151
enjoys a reputation backed by a
major American manufacturer.
There is no substitute for first-class
equipment, and you keep It to use
for years in your home or business.

NTS TRAINING PROGRAMS
COVER MANY AREAS

OF

ELECTRONICS:

Robotics: Build the NTS/HEATH
Hero 1 Aobot as you leam Robotic
programming technology. This field
is at the leading edge of electronics.

Video Technology: Learn circuit
diagnostics and digital principles
as you build one of the most advanced
color TV sets available. Your course
also covers VTR's, computer funda-
mentais, solid-state devices.

Industrial and Microprocessor
Technology: Train in Microprocess-
or and automation applications,
lasers, and basic Industrial robotics.

TV & Radio Servicing: Acquire
a foundation in the use and appli-
cation of both analog and digital
test equipment in the TV servicing
field. Learn to service Color and
monochrome monitors, trouble-
shoot receivers, and maintain entire
systems.

WwWww americanradiohistorv comm

Basic Electronics is a course
designed to give you an over-view
of electronics. It is particularty help-
ful to electronic sales personnel,
and those wishing to get into techni-
cal writing.

NTS Intronic training programs
are practical, and job-oriented. You
train on field-type equipment, and
lessons and texts are tested and
proved in our Resident School in
Los Angeles. This assures you of
understandable lessons and texts,
as well as projects which get right to
the heart of your subject. NTS, now
in its 80th year, continues to offer
economical training at the leading
edge of Electronics.

“IBM o & irademark of Internaional Business

Macrines Com. "MS is a trademark ot Microsolt
Com.

#f card 3 msong. wite dvactly I the School al the
address below statng the cowrse ;1 winch ypou are
smerested A FREE oolor catalog and all detais wall
D8 sorit 18 you by retumn mad

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Repecent and Mome Siudy Schoss
4000 South Figueroa Sireel
Los Angetes, CA 90037-9988

5861 AP
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m Heathkit|

FRE - Inga\tech

Most
BCCuUrate
c

NEROC* robote and
robotics treining

A trustworthy guide to whal's new in eleclronics and compulers.

For many years the lllustrated Heathkit Catalog has been a guide to new
and exciting kit products for peopte like you to build. To enjoy and learn
from them, while saving money in the process. What sets the Heathkit
Catalog apart is its range of high quality products and accurate informa-
tion to help make your buying decisions easy. it you've never tried kit-
building. you have an absorbing new experflence in store as you create
products you'll take pride in.

Send for free catalog It coupon is missing, write Heath Company,
Dept.020-312 Benton Harbor, Michigan 495022

_______________—-—_—-—___—

I Malil to: Heath Company, Dept. 020-312
i Benton Harbor, Michigan 49022

|| Please send me my FREE HEATHKIT CATALOG.

Cry State Ip

4 mmmrmu.ﬂnw m“mmﬂmlw
CUBCIOTy whes CAGWY N et
mhmlon Etuctronion Cotporainn n“lr‘- g BuBASIErT O Z.n th

Coempany

CIRCLE 86 ON FREE INFORMATION CARD
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LETTERS
continued from page 16

tronics, December 1984), when he
tells us that he deplores replacing
a $500.00 module for the sake of a
25-cent part. |I'll bet he wouldn’t
throw away his $500.00 VCR with-
out spending an appropriate
amount of time, money, or both
on its repair either. Naturally, with
the electronics-value content of
automobiles rising greatly, and
since we are electronics people,
we're the ones who want lo ex-
plore the inner workings of new
technology for a number of rea-
sons ranging from simple curiosity
to profit seeking.

The marketplace, not the man-
ufacturer, is the only real determi-
nate of value in general and the
marketplace will also ultimately
determine what is or is not repaira-
ble—including plug in modules.

I‘'m sure most Radio-Electronics
readers own an automobile that
represents a substantial invest-
ment. Near universal ownership of
items such as autos, and clothes
dryers, make for general reader in-
terest. We all want to be sure we're
getting a good value electronics-
wise when we make that big pur-
chase and |I'm sure many readers
will also want to know about trou-
bleshooting and repair—es-
pecially when the difference
between repair and replacement is
a couple of C-notes or more.
DONALD J. SABO
Peekskill, NY

MANUAL NEEDED

| would appreciate your help
with this matter: | have acquired a
portable tube tester. The only
problem is that [ dont have the
instruction manual and the unit is
useless without it. | have been told
that the company that manufac-
tured the unit is probably out of
business. The tube tester is a
model 85, made by the Superior
tnstrument Company.

If you, or one of your readers,
could find out any information on
where | might get the instruction
manual, | would greatly appreciate
it.

BRUCE G. ST. JULIEN
5300 Lyndell Ave.
Portage, IN 46368 R-E
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ATTENTION
TV TECHNICIANS

Diehl Engineering, the same people who conceived, designed and now
manufaciure Super Tech diagnostic computers for analyzing start up,
ihut down, flyback and flyback related circuits, now has something
else that will make your Job faster, easier and much more profitable

A NEW
PUBLICATION

You might gay that our menthly Technlclan f Shopowner newsletter Is
an all out training program for those who are already working in the TV
service industry, as well as for those who soon plan to be doing s0.

Each month we take at least one concept, clrcuit or function and totally
disec! . We then expiain every conceivable aspect in piain and simgle
English When we are finished, you not only understand the operatlion,
you also understand how the operation, “inter-reacts™ with all of the
Other circuils that It is related to.

Once svery aspecl of operation has been explalned. we show you how
1o break the subject down Into sections. Then, show you how (0
troubieshont each section on an indrvidual basis.

Because of the manner In which our puficathon s written, the subject
knowlegge that is gained In each monthly issue 1s so broad. that il
“spilts over™ into your every day lroutleshooting routine

Our Technicien/Shop owner monthly newsleiter is 100% devoled {0
the TV technician It contalins nothing but pertinanl informafion on TV
repalr. We do not sell advertising space. Those who subscribe, do so
because of its 1eChniCal content. which we piedge 10 be far superior to
anything else that you can oblain.

Each monthly ssue {manuall contalns up to 68 Dages filled with
schematics, diagrams and Hiustrabons that rejate to the very Circuits
Ihat you are seeing today. We do not teach this year's chassis, we
realize thal you are seeing sels that are thve. len or even fifteen years
nd.

Our newsletier 1s not a colleclion ol part numbers that cause specific
problems in specific chassis when they fail Instead, we explain what
each Indiviual component In a given circull does. what purpose it
serves. and what etfect it will have f and when i falls.

Qur subscribers can look at any resisior, any capacitor, any diode, any
transtormer, elc., in any clrcuil, and know exactly what purpose it
serves. They will know what turns the circull on, what turns it off. why
and when such action 9Ccurs, and what happens If a specific action
does not oceur,

Qur subscribers will no longer have 1o be content to know that R421
causes a particular chassis to shul down if it becomes open, they will
know why it does.

Qur subscribers will no longer run around in clrCles hoping to siurnble
over a “"bad' component. they will know exactly what they are looking
for, and - - - how to find itl

When It comes to troubleshooting color TV sels, we have introduced
more, innovative techniques than any other firm In the world {including
manufaciurers).

In case that amuses ycu. consider 1his:

Everyone eise m the industry is teliing you 10 probe here and lhere in
this chassis. there and somewhere else b another chassis, it hopes of
isolating the actual circui that has falled. Conventionally, one specific
lechnique Ihal works for one chassis may do nothing bt smoke com-
ponents in the next

Yet, while olhers have Deen teaching ''conventional” technKues
{usually a different one for each chassis). we at Diend Englneering

designed a computer that will isclate the cetective stage In any hk
voltage circuit that employs a horiz output transistor {including Sony).
With our Super Tech computer, you push the same four bultons no
matler which set you are working on. Any brand. any age any chassis,
Super Tech will glve you an accurale answer,

We are not '/mplying that those who teach "'conventional’” techniques
are techmicaily incompetant. Far from It, sorme of them are brilnanti We
simply have a new and much easwer way of 100king at things. Ours is
easier {0 understand and far more versatlle. Because of the manner in
which we present it, the retention level is aiso higher {according to
those who are now using our literature).

Any staff that can design & compuief that can analyze any hi-voilage
clreuit (except for those which use a trace and retrace SCR i.e. RCA
CTC 40-81) must surely have 8 thorough knowledge of all circuils.
Soon we will releasa similiar compulters lor vertical and audio Clrouits,
another for tuner, IF, AGC, video, blanking, ABL. Chroma. maltrix and
CRT. and still another for troubleshooting VCRI

The point is, we at Dienl engineering undersiand Circuitry. We also
know how 10 explian circultry in such a way that it is easily understood.

Each month's 1ssue 15 printed in the form of @ manual. Each manual is
Pre-drilled 5c thai it can be filed in a 3 ring binder for instant reference
{the 3 ring binder is not provided).

The First Issue covers resstors, capacitors, diodes, inductors, fran-
sistors, IC chips and lime constant clrcuitry. It explains how each com-
ponent works, why it works, why it fails. and how each component
relates to the overall circuit. all in plain and simple, down to earth,
everyday Enghish, without the use of maihmatical formulas. After
reading this 1ssue, you can look al any componen! in any circuit and
truly understand what it does, why R does It and what will happen if it
doesn't do fi; right down to each individual resisior. capacitor. and
diode.

The Second |g8sue covers SCH driven hivallage circults such as those
used In RCA CTC 40-81, Philco, Coronado. Bradford, ete. After reading
this issue, this clrcult will become no more complex than Simple
amplifier. Over 30 Hlustraled schematics are used to teach Ihis circuit
in absolute detall. Such things as HV regulalr functions, shul down
features, eic. are thoroughly éxplained.

The Third [ssue covers RCA LV regulator circulis (CTC 85 and up). It
explains how each individual component operales, what it does. when
it does it and, how to effecinely troubieshoot the overall clrcuit.

Qur no paid advertising policy makes our newsletier a little more ex-
pensive, but it also gives us “"cover ta cover'' space for nothing bul per-
finani technical Information on TV service. At 39 95 per 15sue, a twelve
month subscriplion costs only $119.40. Very economical, considering
thal its techrical conterit 1s equal o & "'full blown™ study course on TV
repair. (f you wish, you may try the first three jssues for only $21.00
{just seven dollars per issue, a sawings ol $8 85 off the regular prica).

For immediate service on C.0.0.. visa, or Master Charge arders:
Phone (806) 359-1824 or (B0B6) 359-0329.

It you are iooking for help - - - wa have itl
Dienl Engineering. 6004 Estacado Lane. Amarillo. Texas 73109,

Circle { 267 ) on Reader Service Card.
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New and Used Electronic Test Equipment

Sales ® Service ® Rental ® Leasing

=Polaroid DS-34

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

*Large hoods also available to fit
computer terminais and CAD/

CAM screens.
$369.00

“

POWER SUPPLIES

GLOBAL SPECIALTIES
TRIPLE OUTPUT POWER SUPPLY

MDOEL 130 $198.00

Fully reguiated tripie output
Fixed 5VDC, 1A

V1 +5VvDC o189 VDC 5A

¥2 = 5 VDC to 18 VDG 54
Fully automalic current timiting

ELECTRO INDUSTRIES INC

|| Precumss Tew apismens
' DC POWER
SUPPLY

0
[~ "R 1RipLE OUTPUT

POWER SUPPLY

MODEL 1650 $319.00

s Funclions as three seéparale

supplies

Exclusive tracking circuil

Fixed oulpul 5 VDC, 5A

Two 0 10 25 VDC outpuls at 0.5A

Fully automatic, current-limited

overtoad protection

+ and — lerminals of @ach outpul

are fully isolated, in all modes

® All three oulputs may be con-
nected in series or paraliel for

Audioc Sine/Square

Wave Generator
* Dimorton from <0.03%
# 10 Hzic1 MHx

$259.00

LAG-1208

I o FRECISION
W FUNCTION
SENERATON

MODEL 3010 $189.00

Sina, squand and tnangle sutpul
& Yanable and faed TTL outputs
Q.0 Hzto 1 MHZ In gix ranges
Typical distortion under 0.5% from | HE to 100
KHz
Varlable DC oftset
& VCO Input 107 gwesp 10518

\IZ

MULTK
FUNCTION

COUNTER .
MODEL WO-755
$259.00

» 5 Hzxto 128 MHz

8 Digit LED Display

Pord Massurement 5 Hx to 2 MHz
Totantes to 99.999.909 Plus Overfiow
Frequency Retio Mode
Time Interval Mods
Swacnatie Attenuator& Low Pasa Filter

n_mﬂ

! : YARIABLE
- z high
MDDEL 3002A/0-30 VOC/0-2A igher vollage or current TRANSFORMER
PROBE 2
e nasrcn Oscilloscope Probes $145.00
MODEL IPNIDIDY
RAG CARRIES THE COMPLETE STACO
MODEL ATTENUATION  BAND WIDTH {(MH2Z) PRICE VLTI LRI T LT
CALL US WITH YOUR REQUIREMENTS
2904 10X 100 $35.00 HIGITAL CAPACITANCE METER
* Battery op#reied
2901 10X/1X 100/5 $38.00 3 E‘ﬁ“ﬁi‘é‘i:;’& o
2205 10X 250 $59.00 L AT L
MODEL 30D
2960 10X 6D $30.00
$139.00
CALL US TOLL FREE .:';:lor chomo = ‘ ADD FOR SHIPPING AND iNSURAANCE,
1-800-732-3457 S Moner O Sasvo0rose000. | vaso
IN CALIFORNIA TOLL FREE X —— T T ahs0
1-800-272-4225 COU's axtia lrequired 25% Gepost) over $100000 ... $15.00

TACHI

i Derraii. Lid

ISmith @4

RAG ELECTRONICS, INC. /21418 Parthenia Street/ Canoga Park, CA 91304 /1-818-998-6500

(Glaw == ONEFRILC
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SCOPE SPECTACULAR

PORTABLE OSCILLOSCOPES

HITACH

Hitach: Daenshi Ltd

t‘lode! V=212 shown

Model V-1050F shown

$461.00

MODOEL V-212

DC to 20 MHz, 1 mV/div, Dual Trace
Features 6" Rectangular CRT

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

MOBEL ¥-1050F $1276.00
DC to 100 MHz, .5 mV/div, Quad Trace, Delayed

Sweaep, Full T.V. Triggering, alternate time base
MODEL ¥-222 $936.00  (witwo x10 probes)

DC to 20 MHz, 1 mV/div, Dual Trace. D.C. offset for
DMM Qutput, Verticle Mode Trigger

MODEL ¥-650

3956.00

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

MOOEL ¥-422

$694.00
DC to 40 MHz,

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

DC to 60 MHz, 1 mV/div, triple trace, delayed sweap,
Full T.V. Triggering, variable trigger hold-off
(w/two X10 probes)

MOOEL $8-5705
DC to 40MH2z

Vertical and honzontal detlectlon
accurate within £2%. CRT accelera-
tion voltage 12KV, 3 Channéls,

8 traces. High precision Calibrator
{£1%). Fastest sweep rate: 10 ns.
High sensitlvity 1 mv/div

CH1 signal oulput

$535.00

MODEL $8-5702

DC - 20MHZ, 5 mV//div
Dual trace

6 inch rectangular internal graticule
CRT.

Inciudes 2 each X1/X10 probes and
full factory warranty; 2 years on parts,
labor and CRT.

Beam finder

mMassen = Polaroid Shimro

__ -=. PORTABLE OSCILLOSCOPES

Delayed sweep
Alternate time base
2 ea. X1/X10 Probes

$1695.00

DC to 100MHz (typlcally over

120 MH2), 5 mV/div, True 4 channel
input, eight trace, Delayed sweep,
alternate time base, CRT acceleration
voitage 20 KV, (w/saddie bag, front
cover, 2 ea X10 probes}.

MDDEL 5711

MDOEL 57110 $2495.00

{5711 with counter and DMM).
CIRCLE 126 ON FREE INFORMATION CARD
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Small size.
Small price.

T iR
DM10 =0 "n $39I95*
Don't settle for an analog muitites-

ter. Now, for the same low price you
can have a reliable digital muitimeter
that's easier to use, easier to read.
and is three times more accurate.

» DCV accuracy 0.8% of reading

» 15" L CD digits

» 5 Functions (ohms, DCA, ACV, DCV,
Diode check)

» (verioad protection {250V in ohms)

* 250 Hour battery life.

ThisTs the ideal carry-one-anywhere
meter. Tool box, glove box, shirt
pocket. Whenever you need to make
a measurement, you're ready.

Also available, featuring a continuity
beeper, is the DM10B for only $49.95*

Both models include a 9V battery,
safety test jeads, and operator's man-
ual.

Get ong now at your local Beckman
Industrial diStnbutor. *Suggesied kst price

Beckman Ingustnal

& subsadkary of Emerson Ekectric Co
630 Pugnte Blvd.

8rea, Caif. 92621

Bocrkrmmoan [ncdisctrizaf”™
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Vidicraft Detailer 1l
Image Enhancer

improve your VCR'
performance with this
versatile accessory

1T USED TO BE THAT THE WORD “VIDEO"
meant nothing more than TV to
most people. But, since the advent
of VCR, all that has changed. And
with those changes has come a
change in what we are willing to
accept in terms of video quality.

These days, very few are content
to “just accept” the video quality
provided by our home set-ups. In-
stead, we are always seeking ways
to improve the image that is dis-
played on our monitors or re-
ceivers. One way to achieve a
noticeable improvement is with a
video amplifier or enhancer.
Those units increase picture detail
and sharpness by boosting or am-
plifying the higher frequencies in
a video signal. The high frequen-
cies is where much of the fine de-
tail of a video picture is located.

We recently Jooked at the
Detailer lli—one of the newest
video enhancers from Vidicraft
{0704 5.w. Bancroft St., Portland,
OR 97201).

The Detailer t1

The Detailer 1l is a video en-
hancer that is designed to improve
the performance of VCR's, vid-
eocameras, and videodisc players.
As with all other such units, this
enhancer’s performance is greatly
influenced by the quality of the
material with which it used. In
other words: The better the
source, the better the results.
When, for instance, the unit is

WwWwWw americanradiohistorv comm

EQOUIPMENT
REPORTS

CIRCLE 5 ON FREE INFORMATIOR CARD

used to enhance a tape of a quality
over-the-air signal, dramatic in-
creases in picture quality will re-
sult. On the other hand, use with a
third-generation VHS tape record-
ed at the machine’s slowest speed
will produce minimal results.

One reason that the law of di-
minlshing returns holds so strong-
ly when it comes to video is that
the same high frequencies that
hold so much of the picture detail
also contain much of the inter-
ference that is commonly called
snow. Thus, when you enhance
detail, you also enhance snow. In
order to minimize that increase in
snow, most video enhancers are
equipped with some sort of noise-
reduction system. The one con-
tained in the Detailer il is two-
fold.

One part of the nolse-reduction
system in this ynit is Vidicraft's
VNX circuit. That noise-reduction
circuit supresses certain low-am-
plitude, high-frequency enhance-
ments. As such, it seems to
perform the exact oppaosite of the
unit’s enhancement function. But
the VNX system uses a different
set of thresholds. The result is a
reduction of snow at the expense
of some of the increased detail,
but the overall result is an im-
proved picture.

The second noise-reduction sys-
tem is “black noise reduction®.
That system reduces the level of

continued on page 32
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ing the first company to

ke solderiess breadboards
't necessarily what makes
the best. It's all the little Leads
ngs you don't see, like our won’t buckle, clips
ing clip terminals, that make won't oxidize, it all adds

** PRODUCTS up to longer life. : k
.EBOARDS s0 Even from the out-  see thera : 5
| on reliabllity. side there's more  is more than a pres-

=rom our larg- to an ACEBOARD sure sensitive mount.

ACEBOARD than meetsthe 1) also insulates to prevent
h over 5000 tie eye. Our durable shorts and seals the bot-
ints, to a single tie Acetal Copolymer tom of the individual work parfectly, bring it #
Int biock, our spring clip plastic body is a spring ciip cells. back to your AP PRODUCTS
minals give you nolhing good insulator withexcellent  If solder shavings from distributor. He'll replace it,
t good, solid contact on dielectric properties. resistors or com-  nNo hassies.

xdate a wide variety of leads facturingtechniques .| I dropintothe what a big difference the tittle

d have the best electrical inthe insertionofthe i cell, lhey can't  things make, we're offering
perties, because our Spring  contacts into the spread into you a 10% discount on the entire
ps are solid alloy. not plated  plastic body insure otherceilsto AP PRODUCTS ACEBOARD/
:kel. We've even developed that your Breadboard short them out. Breadboard line.

ough normal force to break  will always remain Take a ciose Just fill out the coupon

ary connection. They accom-  And special manu- il ] bj{u'}’ : ponent leads To help you see for yourself
i

‘ough any oxides which could flat. Noskimpingor look at our and present it t0 your

cur on solder piated leads.  planned obsolescence ACEBOARDS. AP PRODUCTS distributor.
u've come to trust our test here, Again, just good AP PRODUCTS

ps for the same reason. solid contact on has the biggest

Since one bad connection every connection. and most com- =

n ruin a whole circuit, we pay  Tum our breadboard plete line of =

)5€ attention to how well our  body over...and you'll dis- ACEBOARD sizes. It's 7o z 'i
ring clip terminals sit within  cover another key to it's also our commit- .

2 insulator cell areas, reliability. The ment to you //
wing clip edges are double-sided that if your

ver exposed at the adhesive ACEBOARD

sertion window. foam you'll doesn't

X the name of the = e
istributor nedarest you, 1

all TOLE FREE [800) ¥24- 9848,

2 Chia, call collect. [216) 354-2404).

The purchasegrlce of

Canade. cafl Lenbrook Blectrones » [416) 477-2722 Lumt 5 ACEBOARDS or Bueadboaics Pt COUpOn. ONer vald priy ol parbopatng AP PRODUGTS dartuiars. AIE 785
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» any size ACEBOARD
or Breadboard product.
: Your Name _ =
A P PRODUCTS {  Address
L& | INCORPORATED LA State Zip
1325 Progress Parkway, Box 540 I
fentor, Ohio 44060. [216] 354-2101 | Crpispame
WX: 810-425-2250 | ACEBOARD #
|
I
[
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What can you dc

)

Just abou

CIE can show you how,

Computer technology. Satellte communications.
Cable television. Cellular radio. Digital electronics.
Robotics. Just a few of the hottest career areas
in electronics. The ones everybody is talking
about. The ones that are changing the way we
live, the way we do business, the way we enter-
tain ocurselves. The best way to start a career in
any of them? By learning the basic electronics
theory and principles of how they work from CIE.

Join a leader

Leading the world in specialized electronics train-
ing, CIE is the largest school of its kind with over
25,000 students at home and abroad. And with

over 50 years of experience teaching electronics
to thousands of men and women through proven

methods of independent study without class-
room sessions.

Learn as much as you want,
when you want.

Whether you're interested in learning new skills
or upgrading old ones, eaming a diploma or an
A.A.S. degree, CIE can match your needs with
courses and programs that let you start where
you want, go as far as you want from a basic
beginner course all the way to CIE’s Associate
in Applied Science Degree in Electronics — a
comprehensive program that prepares you for
advanced slectronics careers.

Custom training
equipment helps you learn.

CIE believes in the importance of learning by

WwWww americanradiohistorv comm
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anything.

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

Are you ready?

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

— — — — — — —— — — T — —— S— — ——

=

= World Headquarters

Cleveland Institute of Electronics, fnc.
1776 Easl 17th Stroet = Cieveland Ohio 44114

Please send me your CIE Of1-Campus Studies Catalog,
including details about the Associate Degree program.

| understand there is no cost for the catalog and a CIE
represeniative may call, but there Is no obhigation.

Print Name.

Address____ Apt. No

City _ State Zip
Age______ Area Code/Phone No. _ /

Check box for G.I. Bill bulletin on Educational Bensfits

[0 veteran [ Active Duty

MAIL TODAY! RE13
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EQUIPMENT REPORTS

continued from page 26

enhancement in the dark areas of
the picture. In those areas, in-
creases in detail are not par-
ticularly noticeable, but increases
in snow are.

One interesting feature of the
Detailer H1I's enhancement system
is the spuT screen function. That
allows you to use a front-panel
control to split the picture into en-

hanced and unenhanced regions.
That allows you lo easily examine
the effect of the enhancer on the
video signal.

Other features of the unit in-
clude a four-input switching sys-
tem and a distribution amplifier.
Both features are capable of han-
dling stereo audio as well as video.
The unit’s input and output con-
nectors are all located on the rear
panel. Included among those are
four video inputs, four stereo (or
mono) audio inputs, four video

Vidicraft Detailer lll

OVERALL i i
PRICE

EASE
OF USE 1

INSTRUCTION
MANUAL

PRICE i
Am UE

1(2/9lalsic|7 e nit0

RADIO-ELECTRONICS

L
[ +]

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

are guaranteed

For more than a decade. Global Specialiies’ solderiess
breadboarding has set the standard for qualty, durability

and dependable performance. Now, we ofter a
Iletime guarantee i a Global breadboard-

ing socket fails to perform according 1o your
needs, you merety return it 1o Global Spe-

cialties. We will send you a replacement free “
1]

ol charge N QuesBons asked,

Thes uncondibonal guarantee is otered
because owr breadboarding sockets provice
outstanding performance, indefinitety, All of
our sockets are made in the United Stales in
our own factory, empioying the latest equip-
ment, manutaciufng rmethods and qualty
control procedures. Each socket and bus
sirip is moided of high guairty plastic mate-
nal lo provide supernor strength and dura-
biiity. Precision-tormed contacts and
tie-points made from nickel-silver assure
excellent conlact every ima.

Seven sockels and three bus stnps

are Included in our QT Series Our new UBS-100
and UBS-500 models and our € xperimentar jine
mchade socket and bus stip contact arrangements

in single modutar breadboards.

The industry’s largest selection, unmatched
quality and economy have eamed Global solder-
less breadboarding sockets the reputation lor being

number one with professionats, hobbyists and siu- /
dents. Now, the uncondrtional (letme guarantee 1s -

for a lifetime.

"

k-

-

your assurance that when you by from Global you recetve maximum durabiity and trouble
-Irge periormance. Unlike some manutacturers Who require thal you purchase by mail. our
nationwida network of distnbulors permits you to see and iInspect pur products before

you DUy,

See your electronics distrbutor or lor the name of your local distributor, call our . .
Customer Service Deparimen. 10ll-free 1-800-572-1026.

Introducing the UBS Series

TiD v Soddieiesd opad-
Dalr T pochel ¥ Rl Banpry
et B Bup CHoba! dti The e
LS W7 i o W Lprgpad SOk
= hy W e B0 I poires ST
iy Srpdie RS SO0 hay 430 i
sty £t ncxien rev e of
Ducl 14700 G S bk A Sy
A Qrrmand) Coverpc g ared iy
VRS pocials g iy OF
HIGhEST Qrint Dl ulerisd (o
Lt in e TEL T e

R i) Dl g,

(>

GLOBAL SPECIALTIES
An interplex Elecirones Company

T F uiton Temnce
How Haven T 0841241819
120K 829310 1 710 4881227
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outputs, and four stereo (or
mono) audio outputs. Also on the
rear panel are three accessory loop
input/output connectors. Those
allow additional video and audio
accessories, such as a video pro-
cessor or a stereo synthesizer, to
be easily interfaced with the sys-
tem. Any accessory placed in the
loop will process any input se-
lected. Input selection is done
from the front panel. The selected
input is indicated by a front-panel
LED.

The Detailer It is an extremely
versatile device. One indication of
that is the number of interconnec-
tion schemes presented in the
unit’'s manual. Set-ups with as
many as €ight permanently con-
nect VCR's are outlined.

Speaking of the manual, it does
an excellent job of showing you
how to get the most out of the
unit. All of the numerous hook-up
schemes are illustrated in
painstaking detail, and front-panel
settings are both described and
shown. Newcomers to video have
not been forgotien by the man-
ufacturer; sections covering such
basic topics as the differences be-
tween the various types of con-
nectors used in video set-ups have
been included. Unfortunately, as
is the case with many similar
pieces of equipment, those more
technically inclined have been
overlooked; no technical details
{theory of operation, schematic,
etc) on the unit are provided. Ad-
ditionally, only rudimentary trou-
bleshooting information is
provided.

On the whole, we are very pleas-
ed with the Detailer {il. its flex-
ibility and performance should
put it at the top of any serious vid-
eo hobbyist’s shopping list. The
unit, which is covered by a twoyear
warranty, has a suggested retail
price of $349, R-E
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Sabadia Export
Corporation eZ Board

Solderless breadboard
system for use with your
personal computer

CIACLE & ON FREE INFORMATION CARD

MANY PERSONAL-COMPUTER MAN-
ufacturers have provided for fu-
ture expansion of their machines
by supplying some type of expan-
sion slot. At that slot, all of the
signals to and from the micro-
processor are made available. And
many enterprising manufacturers
have taken advantage of the avail-
ability of those expansion slots to
devise add-on accessories to ex-
pand a computer’s capabilities.

But you are not necessarily lim-
ited to the add-on circuitry de-
veloped for you by others. As long
as you have access to those lines,
there are an almost unlimited
number of circuits that you can
build. There is, however, a dif-
ference between having access to
those lines, and having easy access
to them.

But having easy access to those
lines has now become much, well,
easier, thanks to the Sabadia Ex-
port Corporation’s (PO Box 1132,
Yorba Linda, CA 92686) eZ Board.
That product is a solderless bread-
boarding system that allows you to
develop and build your own cir-
cuits, and interface them with your
computer via its expansion slot.

The eZ Board

eZ Boards are available for three
different computer systems.
Those are the Apple //e (and /{/and
it+), IBM PC, and Commodore
computers. The unit we examined
was for use with the Apple e, and

%I@mﬂadg

FROM

:

by ke Crtl Syibems InC 1 o

Over Spending For One \, 2131
Professional Quality PCB? \ Firesti’

ANTENNMNAS-

- ACCESSORIES-

HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

‘Firestik’ll

Kapro. & mapt manutacturer for over 25

years of PCB protolyping ant short run equip-

mant and supplies now ollers you & SOlUhon
KeproClac,

KeproClad copperciads eiher meet of an:
ceed NEMA standarcts and COMe sither —
unsenstiped wih marking pen of phoiosen-
sii28d wnth oevelopsr inCluded ko fing ing
professional boards in menies Both types
come W & varety of uzes.

¥You only nesd g single board. so why buy

GOLDEN SERIES
more than you nesd, and why sand your e

dasigns out? Especaily when Keprollad is ., BAN%E}F:;?L%SJI;JE':JAE%LE

30 easy. Just lolow the smple Steps (0 a i

hassal ired. indapenSivl (rotessonal quality ‘ ; HIGH PERFORMANCE ANTENNAS
[

Printed Circunl Board

The KeproClad ne aiso features & pholo
reversing kit for makng negatnee him. #tching
chemisify, tn Diating solution g photo lood
lamp. And of course. you can gel . shears,
dnils v otfver squipmen] Snd supoies from Dealer & DainDutor 1NQuicies Imated
KOpro your one 3tog ource to PCB equip- SEND FOR FREE CATALOG

ment and supples r _-_Flr_m_u:u__:__-—_l
|
|
|
I

ALSO ANTENNAS FOR
3 CORDLESS TELEPHCNES
J MONITOR SCANNERS

1f you need Prolessonal Quailty PCB's cail 2614 East Adama/Phosnx, AZ 55004
you: kocal distributor and ask 1or KeproClad

Marmg
H your disteibulor doean’] catry KeproClad call l e
ar write k. Wa will pul you In fouch with the |
distnbuior nearest you. [ Cry
l Stae

Fe ]
KEPRO CIRCWUIT 5YSTEMS, INC. Surving tha CB and

530 Axminister Onive.. Fénlon. MO 63028-2992 Communicalions Marksl Since 1382
In MQ 114-1630 Toll Fres 800-324-3878 S‘YEA_H WLI[:_EMENT WARRANTY
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3 CHANNELS ... $1,495

B Alermnate Time Base B Mulimode Display
B Simultaneous Trigger View B P-P Auto Trigger
B 2 ns/div, Max Sweep M Nationwide Sales and Senvice

5% discount when you call Tom and order direct.

‘800’ 42 1 '5334 @ KIK #3 in scope sales

Offer good thru 7731/85. 17819 S, Figueroa $t.. Gardena, CA 90218
MasterCard and Visa accepled {213) 515-6432

CIRCLE 254 ON FREE INFORMATION CARD
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that is the one that we’ll describe
hete.

The eZ Board system for the Ap-
ple is made up of three parts. Of
course, there is the main bread-
board unit, which contains the sol-
derless breadboarding strips. Also
provided is a system-bus interface
card, which is inserted into one of
the Apple's expansion slots. The
third component is a length of flat
ribbon cable that is used to con-
nect the two.

The system-bus interface card is

made up of a connector for the
ribbon cable and a gold-plated
card-edge connector.

The main breadboard, or de-
velopment board, contains a con-
nector for the ribbon cable, tie
points for all of the expansion-bus
signals and supply voltages, four
bus strips, and three solderless
breadboard strips. The bread-
board strips can accommodate up
to 24, 14-pin DIP IC's. Also located
on the development board is a DIP
switch with 4 SPST switches.

Audio/video

O

n the studio. On the set. Or

in the workshop. Take along

Sams books and you'll always
have the audio/video engineering
knowledge you need in your
hands—wherever you go.

Samss audio/video books cover it
all. From production to equipment
servicing. You'll learn about the
state-of-the-art in cameras, video
discs, editing systems, cable tele-
vision, audio equipment, and more.
And you']! learn how to choose the
right components and equipment
to destgn your own systems.

You'tl get more out of Sams
books. Because we put more into
them. More charts, pictures and
technical descriptions. All organized
for quick, easy reference.

For the best books on audio/
video, go for Sams. Visit your local
Sams dealer. Or call our tol!-free

O

number and ask for Operator 132.

Video Carneras: Theory and
Servicing, No. 22382, $14.95
Cable Television, No. 21755, $13.95
Sound Systen: Brigineering,

No. 21156, §21.95

Handbook for Sound Engireers,
No. 21983, $44.95

Principles of Digital Audio,

No. 22388, §15.95

Principles of Solid State Power
Conpersion. No. 22018, $44.95

The Video Guide, No. 22051, $18.95

800-428-SAMS
In Indiana. call 317-298-5566

SAMS.

Howard ¥. S:lmfs & Co.. Inc.
4300 West 62nd Street
Indianapols, IN 46268

CIACLE 269 ON FREE INFORMATION CARD
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The supplied 50-conductor rib-
bon cable is 18 inches long, which
allows you at least some degree pf
freedom in positioning the de-
velopment board. The connectors
on the ribbon cable mate with
those on the development board
and system-bus interface card to
assure error-free connections be-
tween the board and the comput-
er.

Options

For greater flexibility, the man-
ufacturer offers two valuable
options for the eZ Board. Use of
those options will help you get the
most out of your unit.

One of those is a buffer/decoder
board. That board provides buff-
ers for the address and data lines,
as well an address-decode/chip-
enable line to the circuitry on the
development board. Having such

SABADIA eZ Board

OVERALL
PRICE

a circuit between the computer
and the eZ Board is important, as it
greatly minimizes the chances of
harming your computer with your
experiments.

If the buffer/decoder board is
not purchased, a buffer/decoder
circuit should be incorporated
into your design. But, while the
circuit for the buffer/decoder is
simple, and is provided in the
unit’s excellent instruction manual
(more on that later), it does take up
room on the development board.
Using the buffer/decoder board
frees that otherwise occupied
space up for your circuitry. If it is
purchased, the buffer/decoder
board takes the place of the sys-
tem-bus interface board.

The other option is an expan-
sion breadboard module. It uses
the same solderless breadboard-
ing strips as found on the develop-
ment board, and allows larger
circuits to be accommodated. That
allows for the construction of very
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large circuits since as many addi-
tional modules as needed for that
circuit may be used.

The manual supplied with the
unit is not fancy, but it gets the job
done nicely. In addition to some
basic information about the
board, the manual goes into a bit
of detail about the Apple comput-
er and the 68502 microprocessor
that it uses. (We examined the Ap-
ple version.)

Also included in the manual are
two basic circuits to get you start-
ed using the eZ Board. Thoseare a
parallel port and a joystick inter-
face. Both circuits are thoroughly
explained, and schematics, parts
lists, theory of operation sections,
testing procedures, and software
listings are provided to make
building and using the circuits
easier.

Like the manual, the unit itself is
not fancy, but it gets the job done.
Qur only complaint was that while
allof the power and signal lines are
clearly identified on the develop-
ment board, that identification is
merely printed on strips of paper
that are glued to the board. It
would have been nice to see a
more permanent method used.

As to prices, the eZ Board,
which is available directly from the
manufacturer, sells for $124.95, the
buffer/decoder board for $49.95,
and the expansion modules for
$19.95 each. In addition, there is a
$5.00 shipping and handling
charge on all orders. R-E

*f can't believe it—a whole trunk full of
radic parts, bui not a single piece of
wire."

DON'T
FORGET

USE
YOUR
READER

SERVICE
CARD

DUAL TRACE OSCILLOSCOPES

LALNMNT FHIATIRERS:

G WAL

LALAYED TRIGGER 4G SWEER.
DILAY Twal BRCOMES DI
SAEEP STARTS AT Tl DELAYED:.

Tt BASE DR O3 4/THY

DX5035 35MHz $3527.00

SALIENT PLATURES:

DLLAY LIME TO M esuT
AMALYIES OF BrSE TUAES
DELAYED TRGGER SWEER
FEATURE A% QX9003.

WIDE P EEQUENCT RAND
WIOTH, SCALE WLUMIMATION

OEF SPRTINCATIONS
OEFLECTROM $ACTOR,

Sy DY - TN

1Y /0. (X gain ]

IISE TINE: Laun than Bme.

TUME BASE: 02 — 0.8 L0,

i)
4s :
DX5045 45MHz $789.95

ALSO AVAILASLE: DUAL TRACE OSCILLOSCOFES WITH PROBES INCLUDED
XSO0 ZMHz AT $379,93 DX3015S 15MHz AC/DC
OMRATED AT $310.00

TERMS:

One limired warronty on porhs and 1obor.

Sansfoction guoranieed. of return unil in onginol form for refund

within 10 doys from date merchandise receved

Calilornia rassdenn odd 6% % sales rox,

O ders shippedUPS. add 38,50 for shipping hondling and Insurance

1o oroer: Cait couecT (7 18) 5947137V visa,

MONEY ORDER. MASTERCARD, C.O.D.{REQUIRED 25% DOWN)

EF;‘I}X DELTAX DN AMIC IN‘C_.

AING ST , WALNUT ~ ELE Y1749 DEL
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40 MHz

3 MODELS FROM 5695

5% discount when you caill Tom and order direct.

8 3 CH, Alternate Time Base
Simultaneous Trigger View

........ $895

8l 2 CH, Delayed Sweep $7935

(800) 421-5334 SKIK

Ofter good thru 7A31/85.
MasterCard and Visa accepted,

S 2 CH, Singte Time Base
................ $695

8 P-P Aute Trigger

H Nationwide and Service

17819 5, Figuerca 51, Gardena. CA 902448
(213) S15-6432

CIRCLE 255 ON FREE INFORMATION CARD
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6°MH1 or

/10°MH1 scope? N

Look at all the
features of
B&K-PRECISION's
60MHz 3-trace model!

LB

Model 1560 $1150

With most of the features you
would expect to find on 100MHz
scopes, the Model 1560 is the
ideal scope for situations where
a 100MHz unit is not ®ssential.

Check these features:

» 1 mV/div sensitivity

« Signal delay line

s Video sync separators

» X-Y operation » Z axis input

» 16 kV accelerating voltage

» X10 sweep magnification

» Delayed sweep/dual ime base
» Single sweep » Auto focus

* V mode - displays two signals
unrelated In frequency

» Sum & difterence capability
» Channel 1 output
» |ncludes probes

For $950, the 40MHz, Model
1540 has all the same features.
exceptilis dual Irace with 12kV
accelerating voltage.

In stock for immediate delivery
from your B&K-PRECISION
Distributor.

A PRECISION

DYNASCAN
CORPORATION

6460 Wesi Cortland Sireet
Chicago. Ithnos 60635 - 312/889-2087

Internplannal fion badd W Coritaed 30 Chetots AL st
Cahil o gt wivan Fiaotranes 1 Onviara
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NEW

PRODUCTS

L8
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PORTABLE RADIO, model RF-B600,
is a digital-frequency communica-
tions receiver. Ten-key direct-ac-
cess tuning makes finding a sta-
tion as easy as pressing the
numbered buttons Comresponding
to the desired frequency’s
number. {To tune to 95.7 on the FM
band, for example, just press the
“9." “5,” decimal point, and “7"
buttons.) The nine-memory, scan/
seek function stops at every sta-
tion in either frequency direction
for approximately five seconds be-
fore continuing. The seek function
automatically searches for the

strong-signal stations, remaining
there until the function’s button is
pushed again.

Other features include a five-
digit fluorescent digital readout,
RF gain conirol, a 3%" PM dynamic
speaker, universal voltage adaptor,
and AC power cord. The system
operates on eight “D"-size bal-
teries (not included), and three
"AA"-size batteries (not included)
for memory backup.

The model RF-8600 has a sug-
gested price of $549.95.—Pan-
asonic, One Panasonic Way,
Secaucus, NJ 07094 .

Sarwtn gl Cgntrid detupr uinh Bavd
\ Emdord Fusdd 014, I rpey. NY 1403

DIGITAL STORAGE OS5-
CILLOSCOPE, model LBO-5825, is
a 2-channel model that and has a
2K-word memory, a 5-MHz max-
imum sampling rate, and pre-trig-
ger view capability. X-Y recorder
output terminals are provided for
use with a plotter, and simul-

WwWww americanradiohistorv comm

taneous display of real time and
stored waveforms are possible.
Other features include roll func-
tion, memory protect, external
clock provision, and automatic
chop/alternate model select.

The model LtBO-5825 is de-
sighed for such applications as
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stress analysis, shock and vibra-
tion testing, power-line transient
monitoring, and computer glitch
problems. It may also be used for
production-line environments,
because a stored reference wave-
form can be compared to an align-
ment waveform, expediting final
adjustment of equipment by the
technician.

The model L80-5825 is priced at
$3,850.00.—Leader Instruments
Corporation, 380 Oser Avenue,
Hauppage, NY 11788,

AUDIO ISOLATION TRANS-
FORMER , the AUD-{T, is intended
for use in 600 ohm, line level ap-
plications where the user needs to
i1solate an audio input/output sig-
nal, or remove power-line hum
caused by ground loops. The

CIRCLE 13 ON FREE INFORMATION CARD

AUD-IT features two isolated RCA
connectors for quick termination,
compact size (2”7 X 2" x 1.25"), a
color-coded metal enclosure, and
buiit-in mounting tabs. 1t is priced
at $39.95.—V.A.M.P. Inc., PO Box
411, Los Angeles, CA 90028.

BENCH MATS, StopSlip Pads, are
durable, flexible plastic, green in
color, with a high co-efficient of
friction against other dry mate-
rials. They can withstand rough
handling, are highly noise-absorb-

ing, and protect work surfaces
from scratching. They also prevent
parts of any shape from rolling,
sliding, or creeping, regardless of
the force exerted on them. The
friction characteristic of the mate-
rial never diminishes, and you will
find that keeping them clean is a
simple matter.Just use mild soap
and water; that is all that is neces-
sary.

StopSlip Pads are available in
precut sizes one foot square and
up, or in rolls ready to cut with
scissors for the user’s own require-

CIRCLE 14 ON FREE INFORMATION CARD

ments. Retail prices start at $9.90
for a 10-inch square.—Solder Ab-
sorbing Technology, Inc., South End
8ridge Circle, Agawam, MA 01001.
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Professional Books That Help You Get Ahead-And Stay Ahead!

vt Klectronics and Control Engineers’
BOOk Cl“b®and...

THE McCRAW-HILL COMPUTER
HANDBOOK: Applications, Con-
cepts, Hardware. Software. fg-
sted by H, Hetms. 992 pp., 475 us.
Everythung you need to know about to-
day's ¢ ef SCHNCE and ENgINeer.
ing 18 her® M hs massive treasure trove
ol informalson. Covers everything from
Boclean algebra 10 hardware sehection
fechniques to artdicual nieligence.

201 Pl Pr, t0a58  Cius Pr, 35295

TRANSDUCERS: TheOry and Ap-
plications. By J A Allocea and A
Stuart. 497 pp., 328 iius. Thoroughly
describes and illustrates the theory and
operation of alt important transducers
used in induslrial, communication.
medical. and other applications. Pho-
tographs, drawings. and diagrams are
nCluded Hroughoul LS oulstandming
nfroduction 10 3 key element In elee-
troniC ingtrumentat on.

502991-5 Pub. Pr, 52795 Club Pr. 32295

ANTEMNA ENGINEERING HAND-
BOOK. 2/8. Edited ty R. . Johnson
and H. Jasik, weth contributions by 57
recognized authorites. 1,408 pp., 946
Mus This widely acclaimed Handbook
grves you the gudance Peed lo soive
problems in anteana design and apph-
catron. i provides detailed inlormalion
on physi<al fundamenlals, patierns,
structures, and design techniques tor
Practical modern antennas.

2200 Pl Pr, 39500  Cheh Pr. SB2.9

INTRODUCTION TO RAOAR SYS-
TEMS. By M_ I. Skolnik. 2nd £d., 698
pp., 244 us. Covering every radar
{fundamental and all ImpPortant changes.
1his EE text exposes you lully to the gy3-
terns themselves—and 10 ther j
catrons! Topics include radar equation,
CW and frequency-modulated radar,
MTI, pulse-doppler, fracking radar, re-
ceivers, displays. duplexers. nonse. and

more
519091 Pub Pr $4300 Club Pr, 33225

MICROPROCESSOR APPLICATIONS
HANOBOOK. fgitorin Chief, O F.
Stout. 472 pp., 284 Hius. Atlast—. a
reference guide 1o microprocessor
applications to help you make Your
systems timely. versatile, and
cost-etfective.

511583 Pub. Py 34L95  Ciub Pr. $31.45

MICROPROCESSOR AND MICRO-
COMPUTER DATA DIGEST. 8y W. H,
Buchshaum and G. Weissenberg. 336
op.. 93 block diagrams, 106 pin con-
hgurations. |t you wock with electrome
devices thal use micloproCesson of mi
crocomputer integrated circuils, this
muCh-needed contams all the de-
talled technical data for everr micrg-
processor (C that is currently listed as
a “standard,” otl-lhe-shel! dem.

5828359 Pob Pr 32995 Cb Pr. 52254

HANDBOOK OF ELECTRIC POWER
CALCULATIONS. Edited by A. Seid-
man, H. Mahrous ang T, G, Hicks. 4458
op.. 300 sfius. Here are 285 tested and
proven procedures for handling the
electric power problems most Ire-
%ntl en¢ountered (n actuat practice.
'Il find ingenicus, me-saving wa

to caiCulate fuel costs, molar effy-
tiency, amd power output.

560617  Pub. Pr. $41.50  Clob Pr, 33150

s Keep up with current technology

s Sharpen your professional skills

s Be ready for new career opportunities
@ Boost your earning power

New members!
Any one ofthese great

professional

books
foronly ...
as a premium with your
1st selection!

HANOBOOK OF PRACTICAL ELEC:
TRICAL OESIGN. By ). F McPartland.
416 pp.. 300 dius. This volume pro-
vides a siep-by-step explanation of de-
signing electrical systems for indus-
Irlal. commercial, and residential
apphcations. Packed with helpful tips
for savng time and ng with code
requeements from branch clrcuits to
WINing 51

455951 Pab Pr. 4095 Clob Pr. 32750

DIGITAL LOGIC DESIGN. By B. Holds-
worth. 338 pp., 192 Jius. Al of the
recent advances in digital design tech-
aiques are presented here in deplh. It's
both a text covering basi¢ concepts and
a practical guide to design techniques
for combinational, clock-driven. and
event-driven circuits.

S42452-9 Pub Pr. 33995 Chb Pr. 52190

ELECTROMNMICCOMMUNMNICATIONS
SYSTEMS. By W. D. Stanley, 566 pp.,
ilus. Emphasizing the Signal-process-
ing lunchons of modulalion and de-
modulation Operation, Lhis book pre-
sents the essentials of electronic
communiCalyans in a logical, step-by-
step sequence

582034-0 Pub Pr. 52595 Cigb Pr., 52095

S 89

Spectacularvalues up to $95.00

MOOERNM ELECTRONIC CIRCUITS
REFERENCE MAMUAL. By . Markus
1,264 pp., 3.666 curow! dragrams.
Complere with values of componenits and
suggestions for revisions—plus the
original source of each circuil in case
you want addstional performance or
construction detals.

404461 Pob. Pr, S78985  Ciub Pr, 55795

ELECTRONICS ENGINEERS” HAND-
BOOK. 2/¢. Edited by D. G. Fink & D.
Christansen. 2,272 pp., 2,189 ifus.
This updated and enlarged edition cov-
ers 3l the latest knowledge in the lield,
including new advances i integrated
crcuits, pulsed and logiC CirCuils, laser
technology, telecommunications, and
much moce

209812 Pub Pr. 38350 Club Pr, 56195

DIGITAL CIRCUITS ANO MICRO-
PROCESSORS. 8y H. Taub. 608 po.,
heavily illus . This fast-paced. care-
tully written %uide gives you thor-
ough explanations of aif the basic
rinciples of digital srstems and
ogic cresign..plusaso id bntroduc-
tion to MiICroproCessors and micro-
processor-based designs.
629435 Pub Pr.$37.00 Club Pr. 528.73
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RADIO HAWDBOOK £y W, Urr, 22ng
£d., 1,136 pp.. more than 1,300 ilius.
The latest edition of what 13 universally
regarded as the best lked and mos|
useful communicatrons reference In {he
ndustry. 11's 2 handy “course™ in com-
municathions, a fact-packed referenca,
and a how to gasde —all in 3 single book!
S82447-6 Pul. Pr, 32155 Ciub Pr. $17 95

INTROOUCTION TO MICROWAVE
ELECTROMNICS. 8y T.C. Egwards. 76
Pp.. Mus . softbound. Eliminaling un-
necessary theory and mathematics, $his
book provndes you with 2 lscid overview
ol microwave engineering and 1he de-
vices and Circuits beng used today
Helpful ewen it you have only limited
euperenc e wilh miCrowave eleclronics.

503630-2 Peb Po, 5195 Ciub Pr, 51095

PRACTICAL DIGITAL OESICN US-
ING 1CS. 2/¢. 8y ). D. Greenfield. 717
op . s, This revised and expapded
Second Editipn of 2 poputar guide shows
how to gel the most put of 3 wide range
of popular integrated cirgwits. What's
more, it containg the spec,aliped know-
how today's designes needs 1o inlerface
1Cs with rmiCIOprOCessors.

507853-7 Pub Pr. 52595 Chabd Pr, 51895

ENGINEERING NETWORK
ANALYSIS By G, H. Hostetter. 912 pp.,
372 itus. Emphasizing real-world ap-
phications, this comprehensive book
covers the full range of analytlcal tech-
miques for everything from source.re-
sistor nelworks to switched nelworks.
Brings you fully up to date on all the
latest developments.

547966-3 Pub Pr, $35.50 Ciub Pr. $27.95

STANOARO HANOBDOK FOR
ELECTRICAL ENGINEERS, 11/e. By
D.G. Finkand H, Bealy. 2,448 pp ..
L, 414 jilus. Today's most widely
used source of etectrical engineer-
ing information and data serves
you as no other single work when
you need delailed, timely, and reli-
able facts .

200:74%  Pub Pr.$7995 Ciub Pr. $62.95
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MICROWAVE SEMICONDUCTOR
CIRCUIT DESICN. By W A. Davis. 416
Pp. heavily ius Provides in-depth cov-
Btage Of MMucCrowave Citcuit analyss.
passive microwive c::pomnu.
I e traviformers cug il
troadband dweclhional COURlets, me-
chanical fealilanon of selected lrans-
mission Imes, CAD. CAM and CAT, char-
actensics of amplifiers and oscitlalors,
noise, statishical thermodynamics and
PN Junclion theory.

583044-2 Pub Pr, B2 50 Ciub Pr, 51550

iNTRODUCTION TO RADID FRE-
QUEMNCY DESIGN. By W. H. Hayward
383 pp.. ius. This comprenensive vol-
ume prepares to aciually design HE.
VHF, and UHF squipment and ensbies
you 10 follow much of 1he Currenl litet-
ature, Structured £Quatwon sets make It
easy to write programs for small com-
puters or calculators.

S02748-4 Pub Py, 37985 Chub Pr, 324173

MCGRAW-HILL ENCYCLOPEDIA OF
ELECTRONICS AMD COMPUTERS.
By 5. P Parker, Editor-m-Civel. 960 pp.,
1,266 iftus., oulsized 84 x 11 format.
It™s a single-voiume library thal covers
the entire world of eiecironcs trom Edi-
son's proneerng work iy eledindity right
w o optical fiber conmmmications.
control systems, lasers, radar, TV re-
ceivers, artifscial intelligence, and
computes Storage technology

ASL/876  Puh Pr. 6750 Club Pr, 34393

ELECTRONICS ENCINEERING FOR
PROFESSIOMAL ENMCINEERS' EX-
AMINATIONS. By T. R. Haler 336
2p.. more than 200 iflus. Actually
two books in one —e quick prepara-
tion manual to help you pass your
PE. exams on the lrst tey and a
rich source of practical elecironics
engineering intormation and
ki - how.

154303 Pub Pr, 53250 Cht Pr, 32330

Why YOU should join now!

 BESTAND NEWEST hOORS IN YOUHR 11BLT — Books are aelecied from a wide I
range of publishers hy experl edilors and consuliamis to glve you conlinuing access

la the best and Istest books in your field

8 BIG SAVINGS — Build your library and save money (ool Savings ranging up 1o

30% or more off puhlishers’ lisl prices —usually 20% 10 25%

MCCRAW-HILL CONCISE ENCY-
CLOPEDIA OF SCIENCE AND TECH-
NOLOGY. Editor.in.Chief §. P Parker
and the Staff of the MCGraw-Hill En-
10pedia of Scence and Technology.
065 pp. ].600 Mus. This wolume
serves every need hor undetstanding lo-
day’s sceence and technology Written
by over 3.000 of the world's topmeast
expet by, cluding 19 Nobel Prize win-
ness, it covers /S disciplines from
Acoushes to Zoology, A 30.000-enir
indes and Cross references throughou
mahe it 3 snap lo tind the information
you're tooking for.
450025 Puk Pr, 39500 Chub Pe, 366 50

COMPUTER METHODS FOR CIR-
CUIT ANALYSIS AND OESICN. fy |
Viach and K. Singhal. 656 pp , 148 il

lus. Computational methods have be-
come an integral part of cirtust analysis
and design. And a solid understanding

of the basics of computer -aded design
15 a must lor engineers who want to
actheve they Career obyectives. This setf
leaching book Déovides that know how
in a logicdl, easy-to-lolow presenis-
Lion.

S82055-3 Pub Pr, 34230 Cheb Py, 31395

ELECTROMNIC NOISE By A. Ambrbry
281 pp.. Wius. The data you'l hind here
will help you understand and cope with
novse i all 1ypes of Circunls. Covers novse
parameters o linear networks., mea.
surement leChniques, aftects of nonin-
car transter charactenshics. and more.
DI1/249  Pub Pr. B4450  Club Py, 33415

Book Club®

write Code No of
$2 89 selection here

Be sure to
consider these
important
titles as well!

FISERCPTIC & LASER maNDBEOOK.
By E. Saiford
MYIS-E Pab ProSHAS b Pr 316 S

VLSI SYSTEM DESIGN. By S
Mwroga

HISZIS b Pr 53695 Db Pr 52iS
MICROPROCESSOR SUPPORT CHIPS
Th®ory, D#sign. #nd Applica-
thoms. By T. ) Byery

MU P PriitW D NN

EMCIMEERING FORMUALAS, U/9. By
K. Grech
nyie PP Iy e PrLSHS

ELECTRONICE CIRCUITS NOTE-
BOOK tatec ty 5. Webwr
92441 Pab Pr ST550 ik P, $21.30

ANALYSIS AND DESIM OF DICITAL
INTECOATED CIRCUITS. By D. &
Hodges and H G Jechson,

MUSIS PP SHY B, 3035
MANDEOOK OF OPERATIONAL

AMPLIFIER CIRCIHT DRSICN By D
E Stout & M kaulman

SIATL Pl Py S2A Db Pr 300D

ENCINRERING MATKEMATICS
HANDBOOK, 2/e. By ). | Tumad.
A Pl P 136 Com P STTSY

DICITAL COMMUNICATIONS By |
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VI P P szys P Y25
SICNALS AND SYSTEMS By & Op
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MAIL THIS COUPON TODAY
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Electronicens and Contral Engineers’

PO. Box 582, Hightslowm, New Jersey OAS20

I Please gnrull me ax 8 ineimber anid send me 1he two

books indirated, billlng me for the $2 89 premium and
| iy frst selection at 1he discounted member’s price.
plus local 1ax. ahipping. ancd handling €hargrs | agree
lo putchase a mitmum of iwa addition sl books due
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Cluh plan desrilwed in this a:). A shipping and han-
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selection plus 1wn additfonal books
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If you've been wondering
if you can obtain IBM
compatibility for a
reasonable price, the
answer is that you can.
We'll show you how.

ELLIOTT S. KANTER

ROKR BETTER OR FOR WORSE. THE 1BM PC HAS BECOME TVHE D/ 1 &CTO
standurd personal computer. Of course. like all conpuiers. the PC
has its shortcomings. But its most serious problent is ils expense,
There is 8 way around that problem. however, and Radio-Elec-
tranics will show vou that way. We'll show vou how vou can put
together & PC-compatible computer using parts available rom
HiTech International. We'll explain how the computer works, and
we'll review its pertormance.

HiTech International. whose computer we’ll be assembling. is
supplier of IBM PC XT-comptible motherboards (system boards)
and other accessories. The best part about the HiTech computer is
that even a novice al electronics construction can assemble his own
compuier at considerably less cost than IBM's olfering.

PC Compatihle

Computer

A #

* -
a4
o PR

da_ End
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Microprocessor:

Memory:

Keyboard:
Mass Storage:

Expansion:
Software:

Operating System:

TABLE 1
IBM PC XT SPECIFICATIONS

Intel 8088 (4.77 MHz) with socket for addition of an 8087

math co-processor.

ROM: 40K. Includes BASIC interprefer.

RAM: Either 128K or 256K onboard, expandabie up to 640

KB with a memory- expansion card

83-keys with 10 function keys. numeric/cursor keypad.,
adjustable typing angle, and detachable 6-foot colled cable

10 MB fixed hard disk. 360 KB double-sided/double density

5%-inch disk dnve
Eight expansion siats

Diagnostics, Microsoff cassette BASIC interpreter in ROM
PC DOS 2.1 {with advanced disk BASIC}

Size: 5% x 20 x 16

inches
Weight: 32 pounds
Cosl: 33895
Warranty: 90 Days.
TABLE 2.
BASIC IBM PC XT
Part No. ltem Price
8529254 PC XT motherboard with 128K RAM $750.00
B529247 130-watt power supply $£390.00
8529161 Base Assy (case bottom) % 86.00
852563 Bezel Assy {case front) & 41.50
8529209 Top Cover {case) $ 5050
Keyboard assembly {complete) $270.00
64K memory modules (2 required) $200.00(2)
TOTAL: 3178800
DSCILLATOR f%i';,"l 1121‘7{" e
CLOCK & - 8088 "r OIRECT [ TIMER!, |- BLEVEL
LOZTROL T CPu memoRy | |caunters] | INTERRUPT
A T
i
KEYBOARD
INTERFACE/CONN ROM
T AREA
Auluo 128K RAM
i ol SPKR l TEXPANDABLE)
‘ INPUT/OUTPUT CHANNEL
POWER SUPPLY E;EC'PE,L,?JEH,
MODEM, DISK
DRIVE.ETC.)

FIG. 1—A BLOCK DIAGRAM ot the IBM PC XT shows the "muslts” lor & perscnal’/business Computer.

Tha HiTech PC also has the same block diagram.

Many of HiTech's cusiomers are ser-
vice centers who buy the system or moth-
erboard to use as running spares for PC
XT's brought in for repair. The boards are
the same size as IBM’s. and—with the
exception of the lack of BASIC in
ROM-—have the same form and unction
as that of the PC XT board. The basic

IBM PC XT can not ell the difference
between an IBM board or a HiTech board.
And, unless you run the Advanced Diag-
nostics Program Disketre from IBM, nei-
ther will you. The discemible difference
between the two boards appears as an er-
ror message which translates 1o “Hey.
there's no BASIC in the ROM._."

WwWww americanradiohistorv comm

Building by subassembiy

in this article. we won't show you how
o put together a computer piece-by-
picce. (For example, the motherboard is
regarded as a single component.) Instead,
we'li show you how to build it subassem-
bly-by-subassembly. \We'll build the sys-
fem in stages so that it ¢can be expanded
when the need for more functions makes it
necessary (or when the cash MNow per-
mits). But we're getting a tittle bit ahead
of oursclves. Let’s 1alk more about the
IBM PC before we 1alk about how to as-
semble a PC-compatible compuser.

A brief history of the PC

For many years. the terms ““personal
computer” and “PC™ have been applied
to small, limited-use microcomputers
which, because of their limiled power,
have been relegated to home rather than
business use. That changed when com-
puter-giant IBM unleashed a sinall mulii-
function microcomputier that has become
the de facro definition for PC. Some three
years ago, the |BM PC was introduced to
the marketplace and the public’s percep-
tion of coinputers changed. More com-
puters were found in smali and large of-
fices and in the home. While there were
already a number of “business-quality™
microconiputers of PC's available, the
magic letters IBM tended 10 make then
more acceptable,

There were many other fine companies
producing computers. But when the sales
figures for any given period are com-
pared. it's obvious that, by numbers
alone. |BM was literally taking over the
market. Even so, the new entry to the
scene was nol without its detractors. The
mos| common complaint was (and still is)
abnut the kevboard. The company that
pioneered a standard in typewriter key-
boards with the Selecrric really missed the
boat with the PC. Some keys are located
in illogical positions, and the feel is not
comfortable (although you can get used to
it). Others complained that IBM could
have gone with a more advanced micro-
processor. and that the machine was loo
slow. Despite those. and other. com-
plaints, the sales of PC’s continued.

In the business world, if a product sells
it's a success' And suceess breeds iinita-
tion and—as the PC Imitations came 10 be
known—clones. The buzz words “IBM
compatibie™ became & company's ticket
1o bigger sales. Many manufacturers did

TABLE 3.

BASIC PC XT HITECH INTERNATIONAL

PC XT matherboard
with 128K RAM $525.00
Power supply, 130 watts $175.00
Case (compleie) $150,00
Keyboard {complete) $150.00
RAM Each 64K 2 required(3) $ 50.00
Total: $1050 00
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TABLE 4
HITECH PC XT SPECIFICATIONS

Microprocessor:

Memory:

Intel 8088 (4.77 MHZ) with socket for addition of an 8087
math co-processor,

ROM: 8K implemented (can be expanded by user o 40K}

RAM: Either 128K or 256K onboard, expandable up 10 640K
with a memory-expansion card

Keyboard:

Enhanced Key Tronic 5150 PC. 83-kays with 10 function

keys. numenc cursor keypad, adjustable typing angle and
detachabie 6-foot covled cable

Mass Storage:

Expansion:
Soltware:
Operating System:

10 MB fixed hard disk. 360 KB double sided double density
5Vi-inch disk drive

Eight expansion siols
Diagnostics. supports DISK BASIC
PC DOS 2.1 (with advanced disk BASIC)

Size: 5% % 20 x 16inches
Weight 32 pounds
Cost: 52.454.00
Warranty: 1 Year,

TABLE 5

HITECH PC XT+ PARTS LIST
Parl No. Description Price
RE-PCB WiC Motherboard with 128K RAM $525.00
RE-P5-130 130-wall power supply 175.00
RE-ROM BIOS ROM 35.00
RE-CASE Case [compiete) 150.00
RE-5150 eénhanced keyboard 150.00
RE-MON-DIS RGB vwieo card 175.00
RE-DISK DR. Teac 360K disk dnve 12500
RE-CTRL-A Disk controiler parallet port 175.00
RE-HARD DASK 10 megabyte drive with controller 650.00
RE-YAD Y Adapler (10 attaich two dnves) 5.00
Total: Z155.00

everything and anything they could to
make their offering the same in form a2nd
function as the IBM PC. A few companies
made such perfect duplicates hat they
found themsetves in legal difficulties with
IBM. Others modified their product and
qualified their “compatiblity™ by staring
it would ~"...run most of the vast library of
business applications packages.” That
approach was perhaps the most prudent
for the company which did not want 1o
eam the attention of the lawyers in resi-
dence at IBM. There even were a few
computers that did achieve Compatibility
without paying the price of legal hassles
and the like. The system from HiTech
[nternational. which we arc examining in
this article. is one of them.

While achieving compatibility is im-
pertant for the computer company, the
boitom line is: Can the average small-
business person afford the end product?
While the IBM PC appeared on the sur-
face 10 offer quite 2 *bang for the buck,”
closer examination revealed that the op-
tions necessary (o make the computer a
viable tool raised the price upward signifi-
cantly. Naturally. those companies mak-
ing ““clones” were quick to point that out.

The display card. and other absolutely
necessary “options" cost extra, as did suf-
ficient memory, mass storage, printer out-
puts, cic.

Early in the game, 1BM noted the lim-
itations of their original PC and offered
first an upgrade of disk dnves 1o dual
density, double sided—effectively dou-
bling the available storage capacity on
cach drive. That wasn’t enough. The in-
dustry was getting storage-hungry and de-
manded more and maore storage, causing
both IBM to wum to a hard-disk drive
{ofien called a “"Winchester™), which
couid bring the mass-storage capacity up
0 10 megabytes in the same space as a
Aoppy.

As the consumcr was becoming niemo-
ry-hungry, the computer was rapidly be-
coming power-poor. The PC’s power
supply was not capable of supplying the
demands that the hard disk placed on it.
So IBM was forced to offer a hard-disk
storage expansion option logether with a
heftier supply. But that wasn 't all bad,; the
expansion also added extra 'O slots. (The
PC’s five slots would be fully populated
even in a minimal configuration.) The bad
part about the expansion unit was that it
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cost almost $3000.

IBM finally determined what the cus-
tomer wanied and needed: adequate mem-
ory. and more mass storage. Thus. the PC
XT was introduced. The letters ~XT™
were chosen 10 give the feeling thai the
computer really had something “extra.™
(Bul is it really extra, or is it the minimal
configuration that the PC should have
been sold in from the start?)

A real computer

The basics “musts™ for 2 personal/busi-
nesscomputer are shown im Fig. 1, ablock
diagram of the motherboard or system
board of the IBM PC XT. A listing of the
basic specifications of the PC XT is
shown in Table 1.

In that PC XT, three of the eight expan-
sion slots are occupied by asynchronous
communications. floppy-disk drive and
fixed-disk adapter cards. The price shown
{$3895) includes those cards, and 256K
RAM. The operating system. PC-DOS
2.10is optional, and sells for $65.00. The
price shown in Table 1 does not include
any graphics or video-output card.

No matter how you might look at it,
when you take into account the operating
system, display adapter card, and printer
pert, it will cost you in the neighborhood
ol $5000 before you have a meaningful
computer. That kind of price makes a lot
of people wonder just what they're paying
for. [s it a premium for the IBM logo. or is
it the real value or cost of the computer
(known in the trades as MOL or manufac-
ring overhead and labor). Well. in order
to answer that question, let’s see what it
would cost to put together a basic IBM PC
using |BM parts. Then we'll do the same
using parts from HiTech.

F1G. 2—THE KEY TRONIC keyboard fealures &
more comfortable teel and layout,
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F1G. 3—THE BASIC INTERNAL ARRANGEMENT
o! the HiTech PC. Nole Lhat {he 8 slots will accept
full-size hoards—an advantage ovar the |IBM
machine,
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Table 2 shows some pricing data from
IBMs Part's Center. (When quoted those
prices we were told that *...these prices
are firm for today only and may change at
any time...”) Reduced to its basic build-
ing-block level (system board. case,
power supply, and keyboard assembly} we
see that we could put together a PC with
128K RAM but no disk drives for just
under $1800. (Note that parts numbers are
listed shown in Tabie 2 with the eéxception
of the Keyboard. which is made up of
many separate items—at the manufactur-
ing stage—and will be lumped together
with the total cost.)

What would be the cost for the same
system using parts from HiTech? Are
there any real savings and are there any
differences? Table 3 shows the prices for

. #=THE HITECH MOTHERBOARD and nc;me of the features you'll have to be familiar with.

1:

Il T I
)
r

USE INSULATOR

HiTech's basic PC. As you can sec. the
price is about $1050—a saving of about
$700. What do you lose? IBM BASIC.
which is contained in ROM in the PC. But
disk BASIC is supported.

Do you get anything extra? We should
note that the keyboard that’s furnished by
HiTech is the Key Tronic model 5750,
shown in Fig. 2. It’s fully 1BM-compati-
ble but features a “corrected™ keyboard
layout with a feel not unlike the IBM Se-
lectric typewniter.

Now that we ve looked at the savings
you can hope for with the basic model,
let’s look at a more fully equipped model.
Table 4 lists the specifications for
HiTech’s version of the XT. which you
can compare o Table 1. We should note
that two of the eight expansion slots are
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occupied by a combination printer/floppy-
drive controller and the hard-disk control-
ler. In a similar configuration, an IBM PC
XT would have two long and one short
expansion slots filled. We should also
note that the HiTech expansion slots will
accommodate eight full-sized adapter
boards as opposed to the IBM’s capacity
for 5 long and 3 shont boards. The price
shown does not include a video or praph-
ics adapter card. We should also note that
the price shown is for a user-assembled
system.

As with the IBM, the operating systern
(PC-DOS 2.10) is optional and has a sug-
gested retail price of $65.00. If the stan-
dard [BM PC DOS Version 2.10 i5 used
the system will not support BASICA., [f
the COMPAQ PC DOS Version 2.10 is
used, all disk BASIC functions will be
supported.

Bullding the Computer

Now that we've introduced you to the
HiTech PCcompatible. it’s time to put it
together. Assembling your system really
is easy and anyone can do it. HiTech
seems 1o have set a standard for simplicity
of assembly. The only tool you'll need is a
common L/4-inch flat-bladed screwdriver.
And you'll need only about one hour. So
we*1l assume that if you can tum & screw.
you will build your own PC-compatible
computer.

Before we go any further, we should
point out that a bare board is available
from HiTech for $95. So if you reatly want
to assemble your computer piece-by-
piece. you can, Whether you can really
save any money depends on how well you
can shop for bargains on IC’s. connectors.
etc. Be advised. however, that because
HiTech cannot control how you put your
board together. they cannot issue any war-
ranty for a bare board.

"fDIDIDDDI on
AOR0ORRA0 -

FIG. 5—THE PROPER SETTING of the conlig-
uration switch tor our system.

So, assuming that you'll start with a
ready-assembled mother board. let’s run
down the features and components your
compuler will have:

& Systemboard with {28K RAM
® Single 360KB floppy disk drive
& 10 megabyte hard-disk drive
& 130-watt power supply
& Key Tronic 5150 keyboard
& Parallel printer port
& Applicable controller cards
& Color graphics/monochrome display
adapter
connnued on page 82
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Know Before
you Buy

Here are some things to think about before
you buy that TVRO system.

BOB COCPER, JR.”
SATELLITE TV EDITOR

P t 2 AS WE SAW LAST TIME. THE LEVEL OF PICTURE
a r quality is detertined by two factors. Two of
these are the size of the dish, and the sensitivity and gain of the
LNA.

Finally. the third factor is receiver IF bandwidth, a parsincter
that has a direct bearing on the quality of the pictures you receive.
Take a look at Fig. 2-q. It shows how the energy of a typical
satcllite TV signal is concentrated. Noie that the majonty {about
90%) of the energy is concentrated in the center portion of the
signal. As a result. the signal strength in that region is high
enough to override the natural noise level. (Noise is caused by a
varicty of sources including atmospheric conditions. local and
space interference. sunspots, exc. As a result, for a signal to be

' "PUBLISHER, CSD MAGAZINE ’
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FIG. 2—WIDE VERSUS NARROW BANDWIDTH. While mosl video Information |8 contentrited In the
center portion of the signel {(see #), luminance and tolor detall Informalion is lound at the signal edges,
as s the majosdty of the nolss. Using & narrow bandwidth IF {sce b) allows mosi of thal naise o be cut-
oft, but at \he expense of the color detsil and luminance. Using & wide banawidth IF (see C} allows all of
the picture Information 1O He processed. but will alag provice & noisier picture.

uscable. It must override that noisc
“level.”) But al the outer edges of the
signal. the concentration of encrgy is
much lower and the noise is no longer
completely overridden. Because of thai,
about 90% of the noise in a signal is found
at the edges of that signal.

It is of course possible to design a re-
ceiver with either a narrow or a wide IF
bandwidth, With a narrow bandwidth, as
shown in Fig. 2-b. the band edges are cut-
off, allowing only the stronger central
portion of the signal to pass. With a wide
bandwidth, as shown in Pig. 2-¢, all of the
signal. as well as all of the noise is allowed
to pass.

Now, with 90% of the picture informa-
tion contained in the central portion of the
signal. it would seem logical ta go the
narrow bandwidth route to gbtain as
noisc-frec a signal as possible. There is
one major flaw to that, however.

That flaw is that iwo important pans of
the picture information are contained in
thal en percent of the signal that is thrown
away. Those are the depth-of-field of the
color and the high resolution detail in the
black and white. To retain all of the color
depth and all of the luminance (black and
white} detail. you need a to go the wide
bandwidth roulc.

If 1he satellite signal is good and strong,
you can afford 10 select a wider bandwidth
singe the sheer sirength of the signal will
allow the recciver to display a high
quality, noise-free picture even with that
wider bandwidih, On the other hand, if
the signal is weak (because of your having
chosen a smaller-than-recommended
dish, because of your location. or both).
you may need Lo sacrifice color and detail
10 get a useable picture.

Receiver data sheets specify IF band-
width. Sonie go for the parrow end, a few
go for the wide end. Moest hang out in the
middle. with bandwidths between 24 and
26 Milz.

One last point before we move on. [f
your installation includes a projection TV,
you may nol have a real choice as far as
bandwidth is concemed. That’s because
those sets “'blow up”™ the image signifi-
cantly. What was a small blemishon a 12-
inch sereen {and perhaps not visible to Lhe

naked eye) becomes a glitch or glob on a
four- or six-foot screen. Worse than that,
when you take a picture designed to be
vicwed on a 19-inch be and blow it up to
projeclion-TV size. the scanning lines
themselves becomes visible. And when
your satellite receiver has lost the depth-
of-color and the luminance detail because
of a narrow receiver bandwidth, the pic-
ture becomes fuzzy and indistinct; it sim-
ply loses its ability 1o be & pleasing. well
defined video image.

So when the installation inclurdes such
a set, the best advice is lo stick with adish
that's large enough to allow you 10 use 2
receiver with a wide bandwidih. That will
help make sure that when the piclure gets
colarged for display, you don’t end up
with a fuzzy image that always seems (0
be slightly out of focus.

Audio considerations

Satellite television “broadcasting™. is
not broadcasting at all, It was never in-
tended 10 be a system (0 transmil individ-
ual programs 10 individual homes. it son
of wound up that way because people gol
together and slarting building equipment
that would receive the satellite signals.

Satellite television is simply arelay sys-
tem, using a single repeater station in-the-
sky to relay uplinked microwave signals to
stations around the country. Con-
sequently, unlike regular TV, AM, or FM
breadeasling. no regulatory agency has
ever prescribed technical standards to
which every satellite program relayer must
adhere (aside from rules governing inter-
ference o other users).

As you might expecl in such an en-
vironment, there are & number of different
audio formais currently in use (curmently
16. though il is expected to grow (o as
many as 26 within a year). And the audio
that is relayed is not limited to just the
video signal’s audio ¢channel {or channels
in the case of sterco). Each transponder
has numerous audic subcarriers that carry
a wealth of subsidiary services,

Which leads us to our next question:
Are you interested in the prograim audio
for television only, or de you also want the
non-television audio services?

Program audio {the audio that accom-
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panies the video signal) is normaily trans-
mitled on a specific subcarricr frequency
between 5 and 8 MHz: for exainple, 6.8
Mliz. A TVRO receiver has atuning knob
that allows continuous tuning of the sub-
carner frequencies. As & point of informa-
tion. around 80% of the program audio
subcarriers are on 6.8 MHz, another 10%
are on 6.2 MH;z and the balance are scat-
1ered between 5 and 8 MHz.

You might expect that the program au-
dio on the various satellites and transpon-
ders would follow a more-or-less uniform
format, Unfortunalely. that is not the case.
For instance. consider audio bandwidth.
Because there are ne FCC or cven industry
standards to follow. the programmers have
been free to choose almost any bandwidih
that suits their needs.

That has put the satellite receiver de-
signer in a bind. That's because while
most program audio is transmitted with an
FM {deviation) bandwidth of around 250
kHz, some arc far greater. The Nashville
Network and The Disney Channel. for
example, have bandwidths that are closer
1o 500 kiz. To get around thal. most
receivers give you two selectable audio
bandwidths, labeled nammow and wide.

If the receiver you use does not have an
appropriate bandwidih for the audio sig-
nal you wish 1o receive. it is obvious that
the reception will not be salisfactory.
When you tune in an audio subcarrier that
is wider than the receiver's bandwidth,
the audio sounds muddy and indistinct.
When you tunc in subcarnier that is nar-
rower, on the other hand. the audio sounds
scraichy or noisy. Therefore. You want to
select a receiver thal has an appropnate
range of bandwidths for the services that
you are interested in receiving, We'll re-
tum 10 some lests you can conduct to
determine that shortly.

So far we have been concermed wilh
program audio. [t is possible for a tran-
sponder to transmil not only its own pro-
gram audio, but also a considerable
number of non-T V-program related audio
{scc Fig. 3-4). The WGN 1ransponder
(F3R. TR 3), for example, has more than a
dozen subcarricrs that carry material that
has nothing to do with lhe i€levision.
Some of those are dala signals, while
others are music broadcast services in-
lended for use by AM and FM radio sla-
tions. Satellite Music Network. as an
examplc, uses several subcarriers on the
WGN transponder lo carry an adult con-
lemporary music service, a country and
western music service, and an MOR
(Middle Of the Road) music service. Each
of those services is transmitted in sterco
(see Fig 3-b).

And stereo brings in a some flurther
complicarions.

We’ve already mentioned that there are
many different systems used 1o transmil
monoaural audio. There are, as you might
by now have guessed, also different tech-
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FiG. 3—A TYPICAL TRANSPONDER $IGNAL congists o! the videc signal. mguard band, and s number
of audlo subcarriers (see #) The audio subcarriels for F3R, transponder 3 (WGHN) I8 shown In b.

niques used to transmit siereo sound.

When the left audio is transmitted on
one channel and the right audio is trans-
mitted on another channel, we have whal
we call discrete stereo. To receive discrete
stereo, the receiver designer has to build
into the TVRO system two separate audio
subcarrier tupers; one of which the user
tunes to a designated subcarrier frequency
(such as 5.58 MHz) and the other of
which is tuned to anolher separate subcar-
rier frequency (such as 5.76 MHz.) One
audio channel is found on one of the sub-
carriers, the other channel is found on the
second subcarrier. The system connects to
the in-home stereo system simply by con-
necting the right output of the TVRO re-
ceiver audio to the right inputl on the
stereo, and so on.

Not all stereo is transmitied in that for-
mat. Some are transmitted D a matrix
format. There are still lwo separate sig-
nals, bu each involves mixing the left and
right channels ina L+ R, L = R format. It
still requires 2 pair of subcarriers. One
might be on 5.80 MHz and the other on
6.80 MHz, for example. With that sys-
tem, the user tunes one of his subcarrier
tuners 10 5.80 Mz, and the other to 6.80
MHz, and inside the TVRO receiver, ma-
trix decoder circaits scparate the right and
left signals so they can once again be fed
to a home stereo System.

Now some buying tips.

Your first concem is that the receiver
that interests you will be compaiible with
the level of audio services you desire. Re-
gardless of whether you want stereo or
nol, you do want clean program audio. It
may be difficult 10 ascertain what is ¢lean

and cnisp if you are trying to listen to a
lwo-inch speaker crammed into the side
of a TV set. So ask to have the audio fed
through a good sound system.

Now, how good is the audio system?
Here are some benchmarks.
mTune in transponder & on F3R (SPN/
Satellite Program Network) Place the re-
ceiver in the narrow position and look for
the next-to-highest subcarrier (7.695
MHz}). it will be a “comedy channel™
(famous comedians doing comedy rou-
lines) See if the audio is noisy. That ser-
vice uses a very narrow bandwidth, and if
the narrow position provides clean, ¢risp
sound here, then the receiver should do a
good job with all narrow-bandwidth sig-
nals.
®Tune in transponder 4 or 24 on Galaxy |
{The D¥isney Channel). If the receiver is
sterec capable. set it for mono. and select
a wide bandwidth. Now wune in the audio
at 6.8 MHz. Check to see if the audio is
*muddy™ sounding. That audio channel
uses a very wide bandwidth and if the
audio is crisp and not muted. that receiver
should have no problem with most wide
bandwidth audio signals.

Perhaps more so than the video sec.
tions. the audio sections vary widely in
performance between different receiver
models and brands. There is a possible
alternate solution if you fall in love with a
receiver that has greal video but not all of
the audio features you would like {not all
receciver designers have hopped on the
“1une-every-audio service™ bandwagon

Stand-alone audio subcarnier tuners are
available from a number of sources.
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Those allow you to treat the audio inde-
pendent of the video. Again they. like the
TVRO receivers with buitt-in audio wn-
ing controls, should be compared as we
previously suggested. since the mere fact
that il is a stand-alone audio subcarrier
1uner is no guaramee that the designer has
allowed for the proper blend of audio
bandwidths in use.

Avoiding hype

When home TVRO systems first caine
into the marketplace. all dishes were
large. all dishes moved by hand (if at all),
and everything cost a greal deal of money.
Today, fully 70% of the LNA's, 60% of
the receiver's, 20% of the motor drives,
and 10% of the dishes are created outside
of North America. And the percentage of
products being manufactured off shore
has been geuing larger by the month.

Panasonic and Uniden have been recent
non-U.S. entrants into the marketplace.
Numerous U.S. firms, although still
branding their products as *U.S.-made,
now are having assembly done in Korea,
Taiwan. Hong Kong. or even Mexico.
Even Europe is in the North American
TVRO act (Luxor from Sweden) With
nearly 500,000 homie systems sold during
1984 and up to 750.000 home systems
forecast for 1985, the market has become
large enough to attract many of the better
known volume producers.

It is. however, a marketplace that exists
almost exclusively within Nonth America
and the surrounding areas (where US and
Canadian satellites can be received). That
is not likely to change in the foreseeable
future since North America utilizes cer-
1ain satellite frequencies and those satel-
lites provide cenain services that exist no
place else in the world in the same format.

1f you are reading this overseas, the first
bit of hype to avoid is that you can buy a
satellite dish and watch HBO in Ghana,
Singapore, et¢. The world of intermational
satellite reception is an entirely different
subject from that addressed here, and the
$500 to S8000 systems we have discussed
won't even dent the requirements you will
face outside of North America or the Car-
ribean.

The next bit of hype to avuid deals with
signal scrambling. The presemt industry
£xists to some extent because with a home

STAND ALONE gudlo subcarmier tuners allow
you to treat the sudio separsiely from the video.
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Spacing is used. In that case. signals from adjacent salellites can be a source of interference.

TVRO you can tunc in saicllitc program
feeds from services such as HBO and
Showtime . For many years those services
have been open, or available to anyone
with a TVRO. And for many years. there
have been rumors and there has been spec-
ulation that some {or all) of those services
will scramble.

Naturally if a substantial quantity of
those 90 or so real TV channels did
sctamble, the desirability of owning a
TVRO might change.

As you read this, at least HBO and
Cinemax are virtually ready to tumm on
scrambling equipment. Showtime and
The Movie Channel have announced they
will also scramble. So. does that spell the
end of TVRO?

Not at all. The programmers, if and
when they scramble, are doing 50 because
the home TVRO market is now reaching a
point where the programmers can antici-
pate some new. additional revenues from
TVRO's. They want 10 do business with
TVRO system owners and after they
scramble, there is every reason ko expect
that they will make their services available
to you for a reasonablc tmonthly fee; not
unlike cable TV charges for the same ser-
vices. So the hype that all signals will
scrambile {four out of 90 is hardty all) and
TVRO's will be useless is just propaganda
from itl-informed reporters.

The final bit of hype to avoid deals with

super-small systems using dishes in the
four foot 1o less-than-seven fpot category.
We already know that small dishes have
less gain. and even in Kansas {(where sig-
nals are generally strongest) people still
prefer 10-foot dishes. They also will have
problems dealing with two-degree spac-
ing. Let’s see more about that.

Satellites, as we have seen. streich
across the sky in a belt over the equator,
Each satellitc is assigned an orbital slot by
some agency {such as the FCC in the
U.S.). The satellite stays within 35 miles
of that shot at all times: if it wanders. its
orbil is corrected via telemetry. That is
important because if a satellite were to
wander considerably. it would be difficult
to track with a satellite dish. and its sig-
nals could imterfere with those from an
adjacent satellite.

In fact, it is because they are suffi-
ciently apart in the sky that the whole
system works at all, since they do use the
same channels and we depend upon the
directivity of our dish to look only at a
single satellite at atime. Thatdirectivity is
called the dish's beamwidih, and tha
beamwidth depends greatly on the diame-
ter of the dish—the targer the dish’s phys-
ical size. the narrower or smaller that
beamwidih (see Fig. 4), So. small dishes
have broad beamwidths and big dishes
have narrow beamwidths.

Now to aur problem. The FCC wants (o
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cram as many satellites into that ponion of
the sky set aside (by international agree-
ment) for U.S. (and Canada/Mexico) use
as possible. They want to move the satel-
lites closer together, without causing in-
terference between satellites to the users
on the ground. At the present time, U.S.
sateilites are spaced 2.5 10 4 degrees apan
in the Clark Orbit belt. The majority of the
present salellites are at lcast 3 degrees
from their ncighbors, but the FCC warns
us that within the next five years or so.
they want to make all satellites uniformly
2 degrees apart,

The catch for small dish owners is that
those dishes under 8 to 10 feet in diameter
have no proven ability to still function
properly when satellites pet down to 2
degree spacing. And smaller dishes. 6
feet in size and down. will almost surely
have very real problems. With those dish-
es. when you are pointed at the desired
satellite. signais from other saicllites on
both sides. two degrees away, wili cer
tainly cause same amount of interference.
Your satellitc receiver. secing both the de-
sired signal and the non-desired signals
will simply treat the non-desired signals
as interference or noise. The bottom line
will be less-than-perfect reception.

To be sure that your dish will still be
useable when 2-degree spacing becomes
the norm, our advice is to get a guarantee,
Most responsible dish manufacturers will
certify to you, in writing through the deal-
er. that their dish will fupction with two-
degree satcllite spacing.

Warranties and guarantees

Finally. we lcave you with this observa-
tion. Early TVRO products were only as
good as the local dealer's ability to cope
with failures and 1o respond to the cus-
tomerfuser’s plea for assistance. But.
times are changing.

Well over 50% of all electronic units
and perhaps an cven greater percentage of
dishes now carry manufacturer warvan-
lies. A 12-month original equipment man-
ufacturer promise of perforinance or
replacement statement is preity standard
these days. and some extend to two years
and more.

Your bill of sale should make direct
reference 10 the warranty/guarantee
coverage and if the original equipment
manufucturer provides his own printed
statement. that document should become
a part of your records—just in case.

The TVRO product area has become far
more sophisticated. in both technology
and busincss experience at the dealer
level. in just the last 12 months. The in-
dustry is & rising star that many expect 1o
continue to grow rapidly for the next five
years or more. These may no longer be the
picneering days of yesteryear. but there is
stili plenty of excitement and challenge in
finding the right equipment package for
Your own home. R-E
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Installing your TVRO

BOB COOPER, JR.*

SATELLITE TV EDITOR

Take the guesswork out of TVRO installation with this step-by-step guide.

P t LAST TIME, WE BEGAN
a r to outline a model
TVRO system. Let’s continue by looking
at one of the most obvious pans of a
TVYRO—the dish.

Assembly dewails vary from dish to
dish. We are going to give you some
guidelines: but out of necessity, they will
be generic rather than specific. When as-
sembling your own dish. follow the in-
structions supplied with the unit.

Most dishes assemble upside down.
and work should be done on a flat surface.
All pieces should fit and all bolts should
slide through without your having totug at
parts. pry with heavy wedges, or (heaven
forbid!} dnill new holes for bolts. If you
find somcthing does not fit {i.c. holes do
not line up), stop and stand back. Before
you attack the stuck part with a pry bar or
drill, see if perhaps you have misaligned
some previously instailed pan that, in
twtrn, results in the new pan not aligning
properly.

All name-brand dishes are now * gang
drilled."” which means that all of the holes
are drilled at one time and in One opera-
PUBLISHER. CSD MAGAZINE

tion. Workman error (misdrilling one
hole) is vinually a thing of the past. Be-
fore you curse the manufacturer’s quality
control. check your own!

When assembling the dish superstruc-
ture. of in the case of fiberglass or solid
metal surface dishes, don't wrench tight-
en any bolts until all pieces in the “pie”
are in place. There is always a small
amount of adjustment room in connecting
segments together and if you stant taking
up that adjustment room by wrench tight-
ening before you have all of the pieces in
place. you may adjust yourself right out of
the tolerances required to slide the last
piece into place.

When you do tighten up the bolts with
wrenches, follow a pattern. Do the inside
{closest to the center or hub) bolis first. for
example, and do the bolts opposite one
another (across the huborcenter) working
around the dish {i.e. |2 o'clock and then 6
o'clock. 30 clock and then 9o "clock. and
s0 on). When all inner bolts are tight. then
stan over with the same pattern on the
outer rings of bolts.

When the dish is completed. carefully
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turn it over so that it faces up. That lets you
sight across the dish from the near side to
the fur side 10 see if the two align pre-
cisely. Now move 90 degrees around the
dish and sight across it again. If any of the
sides appears to be out of alignment, there
is a potential warp in the framework hold-
ing the dish. Find out why and fix it,
becausc a warped dish will not work prop-
erly

If your dish is of the screen-mesh vari-
ety. don’t hesiate to use lots and lots of
clips (attaching the mesh Lo the under sup-
pon pieces). The clips do more than as-
sure that the screen mesh won't blow
away: they force the mesh down to the
undercamage and therein ensure that the
surface will follow as closely as possible
the desired parabolic curve.

Clips are seldom " fun™ to install. and
the tendency is to shencut the job and
instail just ¢nough 1o get by. That is a bad
mistake. as performance of a screen-mesh
dish depends upon forcing the surface into
a ncar-parabolic curve: and thar only hap-
pens when the mesh actually adapts to the
parabolic curved undercarriage-suppen
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USE PLENTY of clips! In msny designs,™
mesh surface adheres lo Supporlive under
struclune only when lashed down with clips. if
you use too lew clips. the sysiem will not per-
torm 1o specificmions

pieces. Take an exira hour to put in lots
and lots of ¢lips and you will be properly
rewarded with first-class pictures,

Get plenty of help to Iifi the dish onto
the mount. If the dish gets away from you
and falls. it will hit on a edge and bend or
warp; probably permanently. [f that hap-
pens. you'll be best off starting all over
again.

The dish mount should include instruc-
tions for setting somcthing called declina-
tion offset for your locale. That s a special
adjustment. usually built into the rear of
the arm protruding back from or away
from the rear of the dish. It is very impor-
tant if you want your dish to track the
Clarke Orbit belt properly. You will need
an inclinomeier to set that offsel adjust-
ment. Most dish manuals have a chart that
lists the declination offset amount for vari-
Ous sizles Of ancas.

The feed is that device that mounts on a
pole out in front of the antenna. Iis job is
to gather the reflected signal and pass iton
to the rest of the TVRO system. 1 needs to
be adjusted properly if vour system is to
work. Some feeds allow only onc adjust-

FEED-SUPPORT ARM places the teed and LNA
{or LNB.LNC} at 1he focal point of the dish. The
feed arm adjusts in and oul t0 ensure precise
setting for maximum signal.

ment by the installer; others allow several.

The most basic adjustment is setting the
distance away from the dish. The dish
manual will iell you the focal length, and
that is the distance measured from the
center plaie of the dish, at the hub., to the
edge of the feed that is nearcst lo the
center of the dish. Use a rigid tape mca-
sure and slide the adjustable feed pole or
pipe to reach that distance.

Another adjustiment is the side-to-side
centering. That, if available or required
with your dish, ensures that the feed is
looking squarely at the center of the dish,
and therefore all around the dish surface
equally.

If you want to make sure thal the feed is
properly centered (left and right, up and
down), take a roll of siring or long metal
tape measure and measure the distance
from the edge of the feed front to the fim
of the dish al several points. The dish
should be equat distance from the rim to
the feed edge all the way around. Other-
wise. the dish is warped and/or is some-
how off center.

Tracking the dish

There are numerous techniques for lo-
cating your first satcllite with your dish:
once that’s donc. assuming everything is
working properly, the dish should auto-
matically track through the remaining sat-
ellites in the Clarke Orbit belt. The
wechnique we would like to share with you
is among the oldest. but it works very
well.

Start by making sure your declination
{offset) is properly adjusted. Now, using
the chart you prepared that shows the eéle-
vation and azimuth headings for your lo-
cation to the various satellites, select a
satellite that is fairly low o your west,
such as Gl, F3R, or D4,

Take the elevation heading (15.1 de-
grees for FAR from Albany, New York for
example) and hand-adjust the antenna’s
elevation (using the motor drive control if
you have one) so that an inclinometer laid
against the flat back on the dish reads 15
degrees. Now you have the dish set for one
satellite’s elevation.

Next. turn on the monitor or TV set
(this assumes, of course, all of the elec-
tronics is now hooked up—we’ll ralk
more zbout that later) and set the receiver
to either scan (if a scanning feature is
available) or a strong signal (such as tran-
sponder 7 on FIR, which is ESPN). Slow-
ly rotate the dish on its pipe-stand mount
toward the expected azimuth heading for
F3R (246 degrees in Albany). With the
dish already set at the proper elevation.
you will “run across” F3R as you come up
on the 246 degree heading. Stop there and
temporarily lock down the bolis that tight-
e¢n the dish-mount collar to the pipe-stand
mount.

Now operate enly the motor control or
hand ¢rank, and move the dish east. Place
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the receiver in scan so that the receiver is
changing channels awomatically as the
dish moves. As the dish’s azimuth head-
ing changes. the polar-mount mechanism
will also cause the dish elevation to
change, raising the dish higher and higher
as it racks to the cast. That allows il lo
track the arc of 1the Clarke Satellite belt.
{We have been assuming all along that you
are using a pelar mount: other types are
available. but they are very difficult 10
adjust when moving from satellite to sat-
ellite.) Along the way. you will noie flash-
es of signal as the dish tracks first past one
satellite. then another. Stop when the dish
is aimed at F4; transponder 7 (National
Christian Network) on that satellite is also
slronig in mosl areas.

Now, adjust only the dish’s mechanical
elevation setting for best picture: do not
touch the azimuth adjustment {i.c. don't
spin the dish on the pipe mount by loosen-
ing the collar to pipe bolts). When you
have peaked for best signal, operaic the
mutor drive or hand crank and retum 10
FaR.

Once you are back to that satellite, if
the picture is no longer as good as it was
when you first found it. adjust only the
azimuth by carefully loosening the collar
to pipe sct bolts and nudging the antenna
first one way and then the other. When you
have the picture peaked, re-tighten the
bolis in the following manner.
®* Make cach bolt finger tight.
®* While walching the receiver signal-
level meter {or if nonc is available, the TV
screen. although that’s a poor sccond
choice), take a wrench and make one
quarter turn on each of the collar tighten-
ing bolts in succession. Do not lighten one
all the way and then move on to the next,
since by doing so, you will slip or slide the
collar on the pipe.
® Repeat the sequence. a quarter tum at a
time, until alt bolts are tight. Do not over
tighten: those bolts typically witl break off
if you use more than moderate wrench
pressure.

Return 1o F4R and double check that it
is still peaked. If mecessary, re-touch its
signal level by carefully adjusting the ele-
vation adjusiment. (If adjusiment is
needed. it is wsually caused by an ill-
threaded red or turnbuckle.)

The feed system

The information on c¢entering the feed
aside. there is one adjustment required on
the feed proper. That is the skew adjust-
ment. Modemn satetlites (afl but Westar 3
arc modern by today’s standards ) transmit
24 channels of possible service. Twelve of
those channcls are transmitted using ver
tical polarization. and 12 using horizonial
potatization. Polarization. of course. is
the technique that makes it possible to
cram 24 channels of programming into
the frequency space allocated to 12. But
that’s not our concem here. (For more
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ELEVATION Is set on this sntenna with turn-
buckles.,

information on that topic see ““All About
Satellite TV.™ in the June 1984 issue of
Radio-Electronics.) Instead. we’ll con-
centrate simply nn how you install and
properly adjust the feed.

The feed installs on a plate of some sort
at the end of the feed arm or brackel. As
we mentioned earlier. the length of that
feed arm can be adjusted so that the feed is
properly located. In addition, however.
the arm {or in some cases. only Lhe plate
that the feed is mounted on) rotates. Let's
see how thal Totation is used 10 make the
skew adjusiment.

First of all. install the feed on the plate
using the hardware provided. Adjust its
distance o the center of the dish as de-
scribed earlier. Once the System is operat-
ing on al least one satellite. tune in a
signal. Note. using one of the many sael-
lite TV guides (sometimes, onc of those is
even included with your dish) whether the
transponder you are viewing is horizon-
tally or vertically polarized. Going back
to our old friend. F3R. transpender 7. we
find that it is vertically polarized {(on that
satellite. odd-numbered transponders are
vertically polarized: even-numbered ones
horizontally polarized), Set the polariza-
tion control in your system for vertical.
Examine the signal displayed on the
monitor. Then switch to ransponder 8,
and re-examine the signal. If automatic
polarization switching is built into re-
ceiver. the act of changing transponders
should also have ehanged the polarization
of the feed and you should have a good
picture. If vour receiver does not have
automatic switching. you will have to set
the polarity. via the appropriaie control.
for horizontal,

Uniess you are extremely lucky. there is
bound to be some evidence of the an-
sponder 7 signal present. That may in-

clude drifuing vertical lines. or even two
video signals (the one from transponder 3
and @ weaker onc from transponder 7). 1f
present. we obviousty need to remove any
sign of the vertically polarized transpon-
der 7 signal, {If you have a receiver with
aulomatic polarity switching. the firstsiep
is (o emporarily disconnect the polarity
control lines between the receiver and the
LNB-—simply unplug them from the back
of the receiver.) To do that. mechanically
rotate the feed support arm a touch until
any signs of the adjacent transponder dis-
appear. Nowe. switch back to transponder
7. but leave the polarity control set for
horizontal. Once again. rotate the feed. if
necessary. 1o make all signs of the ver-
tically polanzed transponder 7 signal dis-
appear. Once that’s done. tighten the bolts
that lock the feed-suppert arm in place.

The electronics

Everything we have discussed up to this
point applies to any type of TVRO system
you might install. The ruies are the same
for LNA/downconverter. LNB. or LNC
systems. The type of sysiem you select
will. however. affect what follows.

As we feel that block downcomversion
{BDC) offers some significant advan-
tages. such as the ability 1o have multiple
receivers without restricting the choice of
viewing to a single transponder. we will
outline a system that uses that technology.
A BDC system consists of the following:
e Some form of signal amplification at
the feed (LNA. LNB).

& Some form of frequency downconver-
sion. If you use an LNA. you will necd a
separaie block downconverter. If you use
an |.NB. the downconverter and LNA are
in a single package.

@ Cabling from the LNA/downconvencr
or LNB to the receiver

& Signal spliticrs that will allow you to
route the satellitc signals to multiple re-
ceivers (if your system calls for that).

The job of the block downconverter is
to convert the saicllite’s 3.7- to 4.2 GHz
signals to some fower band of frequen-
cies. Among other things. that allows the
connection between the dish and the re-
ceiver to be made using common coax,
rather than special high-frequency (and
very high cost) cable. The output frequen-
cies of a block downconverter vasies by
manufacturer. and range from 270-
10-770-Miiz 10 1140-t0-1640-MHz. but
all have one thing in common: They all
use a 500-Milz band of frequencies. such
as 45010950 MHz. That is because. inthe
block downconversion sysiems. all sig-
nals in the 500-MHz input band (4.2 GHz

3.7GHz = .5 GHz = 500 MHz) ure
outpul (0 the receiver. Thus. the output
band is a fauhfull reproduction of the in-
put band. only lower in frequency.

Even though the output of the down-
conventer is much lower in frequency than
the input. it 15 still high enough for line
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loss 1o become u significant problem. cs-
pecially at the high end of the range of
output-frequency bands used. The trick.
then. is to ensure that each receiver in the
home system receives adequate signal
strength from the block downconverter.
That factor must be considered when
planning out your system. Also. in a mul-
tiple-recetver setp. the individual re-
ceiver [ocations should be isolated from
one another to ensure that there is no un-
wanted interaction between those units.

Neither problem is really anything
unique 10 satellite TV. They've ali been
face and solved by CATY and MATV
operiators.

There is. however. an imponant dif-
ference. [n setting up a home distribution
system for satellite TV. we cannot simply
march inte our local parts supplier (such
as Radio Shack) or a local CATV supply
house, and purchase the components we
nced, That's because the frequencies used
in sateflite TV are generally higher than
those used for cable or broadcast TV.
Thus, since the signal splitters. taps, and
s0 on. gencrally available from the above
mentioned sources. are designed for usc
at lower frequencies. they will work
poorly, or not at all. for cur application.
Fortunately. appropriate equipment. in-
tended specifically for satellite-TV ap-
plications. is made by several manufac-
turers. and should be available from your
inslaller or dealer.

Loss and gain

Receivers in a satellite system e cate-
gorized as masters and slaves. The dif-
ference is that the master receiver. which
should be located where there is the most
TV traffic. controls certain functions for
the entire sysiem. such as satellite selec-
tion and polarization selection,

Power for the LNB (or LNA and block
downconverter) comes from the master
receiver and is usually supplied via the
same coaxial cablc that carries the output
from the downconverter indoors

In satellite TV “lingo™ 1he downcon-
verter is labeled the /teadend. or more
simply. the point where the signals ori-
ginate. The downconverter has somg out-
put level, specified in dBmV. where 0
dBmV is | millivolt {measured across a
75-0hm coaxial cable). A typical signal
level from & block downconverter is + 10
dBmV.

That + 10dBmV signal has to be shared
between cach of the receiver locations.
(The typical satellite receiver requires a
minimum input signal level of 0 dBmV.)
There are two approaches to that. For
larger systems. a tapped trunk approach.
similar to that used by cable companies is
the best route to go. For a relatively small
system (4 or fewer receiver locatiunsk as
shown in Fig. 4. the splitter approach is
recommended. since it makes slightly
better use of the available signal levels. In
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Fig. 4. we show 4 system with two re-
ceiver locations on the ground fipor, and
lwo receiver locations on the second floor.
The connection from the downconverter
10 the house is made using i single lengih
of RG-6/U. Al the entry to the house. we
have a two-wiy splitter: between the
downconverter and the splitter we also
have a line amplifier. but let’s ignore that
for now. The splitter splits the Signal into
two *legs”. One of those legs. as we said
before. feeds the two downstairs re-
ceivers. To do that, the signal is fed to a
second two-way splitier. One output from
that splitter feeds the master receiver.
while the other goes Lo the first-Noor
slave. {Note Ihat the control signals and
power are fed from the masier receiver lo
the LNA/downcaonverier.) Meanwhile.
the second leg is once again fed 1o a two-
way splitter whose outpuls are used o
feed 1wo upslairs slave reccivers.

While we’ve just outlined what looks to
be a very efficient small distribution sys-
tem, can we be sure that it will work as
intended? To answer that, we have to kecp
som points in mind,
¢ The downcoverter oulpul is approx-
imately + 10dBmV (though that can vary,
so check the manufacturer’s specifications
for your unit).
¢ The minimum acceptable input level at
cach receiver is OdBmV,

From 1he abovc, il appears we can sus-
tain about 10dB of loss before we run into
problems. That loss will come from two
sources: the splitters and the cable, Tum-
ing first to the spliticrs, there are two be-
tween cach receiver and the downcen-
vener. The typical two-way splitter hus
4.0dB of “'loss.” (Aciually. only about |
dB is really lost, the halance of the 4 dB is
simply the signal being split inig two
parts.} So before we even consider cable
losses, we have 8dB of loss. Now. what
about thuse cable losses?

The cable losses will be considerable.
Just how much will depend upon what
frequencies are oulput by the downcon-
verter. Remember thal various receiver

manufacturers offer different output-fre-

quency ranges. And the opend or highest
frequency in the range will have the great-
est loss. Table 3 shows the typical losses
for RG-6/U and RG-59/U coax at various
typical “high-end™ frequencics.

Note that the values given in Table 3 are
only typical. and will vary (someclimes
greatly) with the grade and manufacturer.
[t is impertant 10 undersiand that neither
RG-6/U nor RG-59/U are really intended
for use much above 900 M Hz (iry o locate
manufacturer specifications above 900
MHz and youn will quickly agree!) so the
cheaper grades of RG-59/U  TV-hook-up
cable” sold prepackaged by many of the
national chain stores are apt o sufler far
greater losses (per 100 fect) than what is
quoted here. Our best advice is 10 stiek to
guality cables from manufaciurers who

MASTER
| RECEIVER/
CONTROLS

2WAY | 2 waAY
SPLITTER SPLITTER

| sLave
RECEIVER

2WAY
SPLITTER

SLAVE
RECEIVER

SLAVE
RECEIVER

FIG, 4—A FOUR-RECEIVER SYSTEM. Use of the line amplifier ensures Lhal signal levels will be
sutficient to OvercOm® any fine loss or the loss caused by the splitters.

will supply you with guaranteed loss-
per-100 foor characteristics.

So. if we have lost 8dB of signal in our
two splitters—and we can only lose 10 dB
before we have a signal-level problem. it
would appear we have 2dB left 1o lose in
the cable. If our systeni uses a downcon-
verter with an LF output of 950-1450, that
means that we only can use about 21 feet
of RG-6/U cable (total) for our hookup if
we are to have satisfacrory results al the
high end of the band.

It is unlikely that we can reach all four
sets in this system with no more than 2|
feet of cable between the downconverter
and the most distant TV receiver location.
The solution is to use an amplifier.

As with the spliters we looked at ear-
lier, line amplificrs intended for eable ser-
vice often do not operate well at the
frequencics output by satcllitc-TV down-
convernters. especially the higher frequen-
cies. Fortunacly there are & number of
manufacturers that ofter equipment spe-
cially intended for smellitc-TV service.

Satellitc-TV amplifiers typically have
gains of 20dB. with & siupe of 2 ar 3 dB.
For those unfamiliar with i, leu’s explain
what is meant by slope. Remember that
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cable losses increase with frequency. A
length of RG-6/1J, for exampie, may have
9.5dB of loss at 1450 MHz, but it will
have only 7.0dB of loss at 950 MHz.
That's a 2.5dB differential, and the abject
of our system is to maintain not only a
minimum of 0dBmYV to cach receiver. bu
10 also attempt to keep the level “bal-
anced '’ {i.e. the same) at the input 1o each
receiver and on each channel. A “sloped
amplifier” has 2 to 3 dB more gain at 1450
MHz than it does at 950 MHz. That
sloped gain acts 10 compensate for the
expecied additional cable losses at the
higher frequencies.

In summary. many of the original prob-
lems of TVRO reception have been elimi-
nated by newer cquipment designs.
Everything about TVRO equipment has
become more conswnct/user ~friendly”
in the past 18 months, and the indusiry is
rapidly approaching a “mature’’ design
level from which innovation will switch to
product efficiencies rather than product
fcalures. Most equipmicnt now arrives on
your doorstep with reasonably adequatc
installation instruction manuals, and most
equipment now carries at [cast a one-year
OEM warranty. R-E
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Digital
Tach/Dwell

Tune up your car for peak performance
with this easy-to-build digital dwell/tachometer.

DAVID DEMERS

HAVE YOU SEEN SHYING AWAY FROM TUN-
ing up your car because of the difficulty of
making such measurements as dwell an-
gle and enginc rpm? If so, your car may
not be running at its best. And even
though gasoline prices have come down in
recent months. You can still wastc a tre-
mendous amount of money by driving a
car that is improperly tuned up.

Tuning up your car does nol have 1o be
difficult. You can stan by building this
digital dweil/tachometer thar will make
measuring your engine’s idle speed and
dweli angle nothing shon of simple.

Handheld dwell/tachometers have been
available at a reasonable cost for some
time now. But those devices use amalog
meter movements. The meter we'll build
uses a digital readout. [U's not only more
accurate; it’s easier to use because there's
no meter scale 1o interpret and no paraliax
error to worry about. That’s important
when vou're crouching under the hood.

The tach/dwell meter

Those of vou who are not familiar with
the operation of your car may be wonder-
ing what a dwelltachometer is used for,
Well. the combination tachometer and
dwell meter is one of the nost common
and useful test instruments for engine
maintenance. As ils name suggests, 11
MEZSUTes 1wo imporant puramelers: en-
gine speed (in revolutions per minule or
rpm's) and the dwell angle {in degrees) by
monitoring the voltage across the breaker
points.

For those of you unfamiliar with how a
car's ignition system works. we'll give a
simplificd explanation of the dwell angle.
In o standard ignition system, the spark
plugs fire when the breaker painis open
and interrupt the current flowing in the
ignition coil. That causes the coil’s mag-
netic field ‘o collapse. producing the high
voltage necessary in the coil's secondary
to fire the plugs. The breaker points are

opened by a cam in the distributor. The
angle through which the distributor ro-
tatcs with the points closed is the dwell
angle. An electrenic ignition operates dif-
ferently. but with the same results.

The waveform of the vollage across the
breaker points is shown in Fig. 1. The
ringing at the leading edge of the pulses is
due to thc collapsing magnetic field of the
coil. The number of the pulses in a given
unit of time is direcily related to the rpm
of the engine.

The meter we will build can measure
engint speed in (WO ranges: TACH 2 0F Rpas
=10 has a range of 0-999 and TachH 1 or
rPM x 100 has a range of 0-9999 rpni. The
dwell meter has a range of 0-99.9 degrees
to check (he setling of the breaker poinis
{or the corresponding circuits of an elec-
tronic ignition).

POINTS  POINTS
BPEN CLOsED
! {OWELL)

Eslaine

FIG, 1—TYPICAL VOLTAGE WAVEFORAM of
breaker polnts.

- — =
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Measuring engine rpm

The schematic of the tach/dwell meter
is shown in Fig. 2. The hean of the circuit
is IC2. a 4046 micropower phase-locked
loopor PLL. The incoming signals are fed
tu the PLL after being buffered by 1C1-a
and its associated components. The fre-
quency of the incoming signal s multi-
plied by either 90, 60. or 45, depending
on the setting of 1he CYLINDER SELECT
switch, §2. That switch selects the proper
output from counters [C3 and 1C4. which
are set to divide the output frequency of
the PLL by those amounts. and then send
the divided output back to (he comparator
to the PLL to keep it “locked on™ to the
input signal.

The PHASE PLLSES output at pin 4 of
IC2. the 4046 PLL. then go through an
Anp gate IC5-d (which only passes the
signals if the PLL is locked on to an input
signal. preventing siray readings). and
then to the input of 1C6.

When in the Tach mode. 1C6—a 14553
3-decade. multiplexed-output counter—
counts the number of pulses present a1 pin
12. during rhe timing interval generated
by [C8 and the associated circuitry of 1C1-
b. Because of (he varied multiplication
rate for the differcnt cvlinder selections
{90, 60. and 45 for 4. 6. and 8 ¢ylinders.
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FIG. 2—DWELL TACHOME TER SCHEMATIC. A shaorwn. the meter is sel for 4 cylinders. low tachrange.
Because the TLO9Z2 op-amp Ihat the sulhor usad Is very hard lo find. you might want to subslitute

Natlonal Semiconductor’® LMISE for ¥C1.

[3:]

\ DISPLAY

FIG. 3—THE AUTHOR'S PROTOTYPE shown with the cover, removed. Note ihat the diaplay is almpiy

glued to the front panel.
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respectively). the time Imerval is always
constant at /3 of a second. That is ad-
Justed with R9. a 500K potentiometer: it
is the only adjustment in the circuit.

In the high-tach (Tach 10r xwo) range
of 0~9990 rpm. the output of 1C2 (the
4046 PLL) is routed by switches S1-a and
$3 through IC7. a divide-by-1en counter.
which increases the count range lenfold.
In the low tach (TacH » or x:0) range of
0-999 rpm. that counter is bypassed.

Measuring dwell angle

In the DweLL mode. the operation of
the circuit is a little trickier. The max-
imum dwell {(which is measured in de-
grees) is determined by the number of
cylinders. For a four-cylinder engine. the
maximum dwell is 90 degrees. for a six-
¢ylinder. 60, and for an eight-cylinder. 45
degrees. You will recall that thise mux-
imums are also the amounts by which the
frequency of the incoming signal is being
multiplied. The muitiptied signal is ap-
plied to pin 12 of [C6. the three-digit
counter.

In order to measure the dwell, it is nec-
e¢ssary 10 count only during the lime that
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FIG. +—PARTS PLACEMENT PATTERN for the dwell'tachometer. The PC board pattern is shown In our

new "PC Service’' depariment.
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FIG: 5—THE OFF-BOARD CONNECTIONS sre shown In this separate diagram.

the points are closed. Thus, if the points
were almost always closed. the reading
would approach the value of the muiti-
plication factor of the inpul signal. which
is the maximum reading possible. A sig-
nal from ICl-a is applied to the DISABLE
pin of IC6 {pin 11} which halts the count
when the point voltage is high (when Lhe
points are openk

The reading's accuracy is incecased by
averaging Lhe count over len ¢ycles. Thal
is accomplished by using IC7 to divide
the output of ICI-a by ten. The output of
IC7 is fed 10 the pisasLE pin of 1C6.

Bullding the dwelltachometer

Construction of the unit, which is
shown in Fig. 3. is relatively casy if you
are familiar with printed circuit board
techniques. A suitable partern appears in
our special *"PC Service™ section on page
67. Using that patiem, you can directly
etch the board from the magazine page!
An elched board is alse available from the
source mentioned in the Parts List,

A pants-placement diagram is shown in
Fig. 4. The eircuit is simple enough so
that it can be built using breadboard or
wire-wrap techniques. if you are careful.
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PARTS LIST

All resistors are Vs watt, 5% unless oth~
erwise indicated

R1. R24, R25. R26—1000 ohm$
R2, A3, R6, R11—10,000 chms
R4, R7, R8—100,000 ohms
R5—1800 ohwns

R9—500.000 chms polentiometer
R10—15,000 ohms

R12. Ri6—R23—470 ohms
R13—220,000 ohms
R14—62,000 ohms

R15—150 ¢hms

Capacilors:

C1, C2, C9—.001 uF ceramic disc
C3—470 pF ceramic disc

C4—15 uF, 16 voits, tantalum

C5, C7, CB—.1 uF ceramic disc
Cé—1 puF, 16 volts. Biectrolyle

C1D. C11—10 uF. 16 volts elecirolytic

Semiconduciors

D1, D2—8.1 voll Zener

D3. D4, D5—1N914

LED1—standard red LED

Q1, Q2, Q3—2N3906

Q4—2N3904

IC1—TLOS2 op-amp

1C2—a046 micropower PLL

IC3—4017 decade counter

1C4—4518 dual BCD up counter

IC5—4081 quad ano gale

IC6—14553 three-digit BCD counter

IC7—4518 dual BCD up counter

IC8—7555 low power timer

IC9—4511 BCD-to-seven segment latch/
decoderidnver

Dther Components

DISP—NSB7881 4 digit, common-cath-
ode. multiplexed dispiay (Nationai)

S1—four pole, 2-posinon

$2—one pole, 3-position

S3—SPDT toggle

Miscellaneous:
PC board, IC sockets. switch knabs, el¢.

A printed-ctr¢uil board s available
from E2vySI1, PO Box 72100, Roselle, IL
60172, for $15,00 postpaid.

[f you do use a PC board, muount the IC
sockels first. followed by the resistors,
capacilors. and other components. Then
the eight jumpers may be added. Next,
you have 0 wire the off-board compo-
nents such as the display and the switches.
Because there arc so many off-board con-
accrions, a separale off-board diagram is
shown in Fig. 5. The display wiring
should be relatively casy as long as you
follow the schematic and parts-placement
diagrams. Just make sure thal you keep
the wires 10 the proper length for your
cabinct. In wiring the swilches, every-
thing is straightforward cxcepl thar the
pele of $2 has Lwo points on the board 10
be connccted 0. One is at pin 2 of IC5, the
other at pin 3 of IC2.

continued on page 82
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Servicing
Cordless Telephones

A cordless telephone, like any other piece of electronic equipment, is bound to break down
sooner or later. This article will show you how to troubleshoot and repair the problem.

CHRISTOPHER KITE
THIS MONTH. WE TURN

Pa rt our attenkion 10 rou-

bleshooting the base unit. Figure 2. a
block diagram of a cordless phone, has
been repeated (0 aid in our discussions.

Usually the base-unit receiver consists
of several stages; an RF amplifier. first |F
{first mixer. local oscillator, and IF filter),
and secend IF stage (second mixer. local
oscillator. IF fiter. and delector). First,
check the local oscillators for activity; if
they fail to oscillate. they are defective

and are probably the cause of the prob-
lemn. After the local oscillators have been
verified as operational. check the outpat
of each stage. An RF probe connected o a
multimeter is a convenient method of
making those measurements.

The nexlt step is to check that the pilotl-
signal deteclor is detecting the signal and
causing the ielephone to go off-hook. [f

* the pilot signal (guardtone) is being de-

tected. a signal should be sent to the relay
driver to cause the telephone to go off-

AL B bt
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hook. If the pilol signat is not being de-
tected. vary the frequency of the guard-
tone signal to make sure that the pilot-
signal detector is not sel up o receive a
difierent frequency guardione. If the pi-
lot-signal detector detects a different fre-
quency from the one that was originally
selected. adjust the pilot-signal detector
in the portable to detect the pilol signal
being produced by the pilot-signal gener-
ator in the base unil (see Fig. 9). Though it
is possible 10 do that the other way
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around. the results are usually less satis-
factory.

If the pilot-signal detector is operating,
the problem is either in the relay driver or
the retay. Check that the output of the
relay driver is sending a signal to the relay
to cause it to switch to an off-hook state. I
it is, the relay is defective. If it isn’L, the
reiay driver is defective.

Dialing problems

If a pulse-dial cordless telephone fails
10 produce any digits at the dialed number
decoder. the dialing IC is probably defec-
tive. Most pulse-dial cordless telephones
have a dialing [C that turns the pilot signal
generator on and off. That causes the base
unit to switch on and off-hook and pulses
the telephone line. Because all the other
circuits were operational in the previous
test, the dialing IC is essentially the only
component that could be defective. That
can be verified by checking dial pulsing in
the portable unit with an oscilloscope.

Ifincorrect digits appear at the decoder,
the base-unit relay is probabiy defective.
Even though the relay operated properly
for the ring test and dial-tone test. it is
possible that it is causing the cordless
telephone to dial the wrong digits. If the
relay spring loses some of its iension or
the relay becomes “sticky,” the duty cy-
cle of the pulses is changed and tetephone
company equipment sees the wrong dig-
its. Replacing the relay will solve that
dialing problem

As with pulse-dial cordless telephones,
the components that could possibly cause
tone-dialing failure are very limited. The
first step is to check the outpul of the
crystal used in generating the DTMF
tones. Use an oscilloscope to insure that
the crystal is oscillating. If the crystal is
oscillating, you should check the output
of dialing [C. If the crystal is not operat-
ing. it should be replaced.

The dialing IC should output the proper
tone (frequency) pairs for each digit. If it
doesn’t, it should be replaced. If both the
dialing 1C and crystal are operating. then

TABLE 2—DTMF FREQUENCIES
Diglt or Frequencies (Hz)
Symbol

697 & 1209

697 & 1336

697 & 1477

770 8 1209

770 & 1336

770 & 1477

852 & 1209

852 & 1336

B52 & 1477

941 & 1338

941 & 1209

941 & 1477
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FIG. 2—HOW A CORDLESS TELEPHONE WORKS. A block diagram of a portable unit Is shown in &
while the block diagrem of the base unil I8 shown In d.

Fi
-

FIG. 9=—IF THE PILOT SIGNAL generated by the
portable can not be detecied by the bass, the
detector circuls In the base are the opes that
should be adjusted

there must altenuation somewhere in the
signal path that is causing the tone levei to
be so low that it cannot be recognized.
Table 2 shows the proper frequencies for
the tone pairs for each digit.

If the pontable unit proves to be operat-
ing properly. the problem is in the base
unit. The two most common problems are
distonion caused by the detector circuit,
or improper tone-level adjustment. Mea-
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sure the level of the dialing tones with an
AC volimeter. If the tones do not produce
an amplitude of at least 0.25 volt, the
problem is probably caused by an im-
proper level adjusiment. Check the ser-
vice manual for your cordless telephone
and find the level-adjustment potentiome-
ter. Adjust it for correct tone level. If the
level is correct. the problem is most likely
distottion caused by the detector circuit.
Connect an oscilloscope to the cutput of a
demodulator circuit and check the signal
for distortion. If distortion is present, the
detector circuits in the cordless telephone
are defective.

Poor volce level =

The first step in troubleshooting why
the voice level is insufficient is to check
the pontable unit. Use an audio generator
to inject an audio tone into the micro-
phone circuit of the porable unit. Trace
the signal through the circuitry with an
AC voltmeter. Check that there is a signal
being fed to the audio-amp-and-gate. The
audio-amp-and-gate should feed the am-
plified voice signal to the transmitter were
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il is used 10 modulale the carrier signal. If
the voice signal is being fed to the trans-
mitter, bul the demodulated RF signal has
no audio present. there is probably a
broken connection beiween the wudio-
amp-and-gate and the iransmitter.

If the ponable unit is operating prop-
erly, the next step is to check the base unit.
Al the base unit . the receiver demodulates
the RF carrier and outputs the guardtone
and voice-audio signals. The low-pass fil-
ter should outpul the voice audio and fecd
it to the hybrid transformer. The hybrid
transformer should feed the signal out to
the telephone line and back to the trans-
milter (the level of the signal fed o the
telephone line should be much higher
than the level of the signal fed to the trans-
mitter) where it is sent to the portable unit
as sidetone. Any problem must lic in the
low-pass filler. the hybrid transformer. or
the connection between Lhe two because
all other components nvolved have pre-
viously been tested.

Low sldetone level

Because the sidetone is fed to the porta-
ble unit from rhe base unit. the only likely
cause of very low or nonexistent sidetone
would be the failure of the hybrid trans-
former in the base unit. Because all other
circuits myvolved have been tesied pre-
viously. that is 1the only problem with
sidetone that we are likely 10 see. Check
the modulation level of the base transmit-
ter with voice or audio lones applied. Less
than 3-kHz deviation ar normal voice
peak-level indicates o problem in the
hybrid (ransformer.

Poor volce quality

I the voice quality of the cordless tele-
phone proves 10 be unacceptable, the
problem could lie in either the pontable or
base unit. Connect an oscilloscope to the
telephone line simulator. Inject a low-dis-
tortion sinewave at the ponable-unit mi-
crophone. I distortion is evident on the
scope., use the oscilloscope to examine lhe
audio circuits of the portable-unit micro-
phone circuit. and the basc-unit receiver
discriminator and audio circuit. [f nodis-
tortion is present ai the telephone line
simulator, check the hybrid transformer in
the base unit’s transmitter, then the dis-
criminator and speaker ¢ircuits of the por-
table unit’s recciver.

Troubleshootlng poor performance

When wc ralk about a cordless tele-
phone performing poorly. we are usually
relerring (o range problems. There are
several things to consider when trying (o
dlagnose range problems. Many of us
think only of RF power when we try to
correct 2 range problem, but there are, in
fact, several reasons that the range of a
cordicss teiephone might not be up to
specifications. Just as low RF-power
might affect range, receiver sensitivity

could also be i1he cause. An additional
cause might be an offset ring.signal fre-
quency. Range is also affected by the
antount of shielding in the building and
the effectiveness of the AC wiring as
1.7-MHz antenna. Also to be considered
is the fuct Lhat poor rangc could be caused
by the base-unil transmitter. poriable-unit
rapsmittcr. base-unit recciver. or pora-
bie-unit receiver {or any combination).

The most common problems Tausing
reduced range are low RF-power and low
receiver-sensitivity. Fortunarely. those are
also the easiest parameters 10 Check.

When we ested the cordless telephone
for ringing and dial tone. we incasured the
relative RF-power. As stoted then, level
readings lor iransmitters should be arcund
4 volts for mosi cordless (elephones {some
of the shon range telephones have much
lower output voitages, check the service
manual for the telephone You are scrvic-
ing). If the output voltage is nof up (o
specifications. adjust the output of the
weak trunsmiteer.

Testing the sensitivity of a cordiess
telephone receiver is like 1esling the sen-
sitivity of any radio receiver. Experience
with similar type cordless telephones will
quickly establish normal reference levels
for each type. If the receiver does not
operate acceptably. we must go through
the receiver section and check for tran-
siston that are not amplifying sufficicntly
or unwanted aticnuation. Usually the
problem will caused by a defeciive tran-
sistor. Il that is the case. replacing the
transistor should cure the problem.

The ring signal can become offset and
affect the range of the cordless ielephone.
It is imponant thai the ring-signal fre-
quency match the frequency of the ring-
signal detecior. Use a frequency counter
connecied to a demodulator circuit to
measure the ring-signal frequency error of
the base unit's transmitter. If the frequen-
cy is off just a slight amount, it could
cause the range of the cordicss telephone
to becomse dramatically shorter. Ring-sig-
nul frequency ermor can also cause other
operational difficuliies and 1he ring-signal
generator should be adjusted whenever an
eITor is noliced.

Testing digitally-coded phones
When testing digitally-coded tele-
phones, it is important that you consubt
the service manual for the t¢lephone un-
der test. Digital-coding 1echniques vary
greatly from one manufaciurer to another
and even from one madcel 10 another.
Some digitally-coded telephones estab-
lish a “*handshake™ before voice com-
munication is possible. With one popular
schetne, the U's and O’s of the digital code
are created by shifting the RF carvier be-
tween 1w frequencies. The dighal code is
decoded by the base unit’s receiver, which
wums on the base unit’s transmitter and
encoder. and sends a code back o the
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poniable unit. Lastly. the portable unit’s
receiver decodes the retumed digital mes-
sage and compleles the hamdshake by
shutting off the cacoder and cnabling the
voice Circuits. The problem with trou-
bleshooting that closed-foop system is
that almost any problem. either RE or
digital, will prevent the handshake from
being compleied. When the handshake is
not completed after a few trics. the system
shuts down. preventing RF testing.

With such phones, it is besi to bypass
the digilal code (using jumper connec-
tions that are listed in the cordless tele-
phone service manual) and test the base
unit without the use of the coding. Tha
permits testing of the RF and audio func-
tions. Generally, if the unit works when
the code is bypassed, the coding or decod-
ing circuitry is faulty. Several things must
be kept in mind when testing with that
method, however. Some digitally-coded
phones use no guardionc or ring signul;
they send a digital code for ringing and a
digiial code Lo signal the base unit 10 go
off-hook. That means that causing the por-
table unit te ring without using thc base
unit is very difficult. The rest of the cir-
cuitry can be tested however; if all is OK,
the problem lies in the ringer circuits.

Fortunately. most portable-unit trans-
mitters can be activated and checked just
by setting the poriable unit to TaLk. Usu-
ally it will be possible o view the digial
code on an oscilloscope connecied 0 a
demodulator circuit. Most manufaciurers
seem L0 use a scheme that involves gener-
ating the digital code ar the beginning of
transmission. When using an os-
cilloscope. you probably won't be able 10
decipher the code. However. you can ver
ify that the digital code is actually modu-
lating the carrier. Chances are, if a code is
being transmiticd. the encoding circuits
are OK.. That means that the fault is proba-
bly in the decoding portion.

[tis also possible with some units 10 use
the portable unit to capture the base unit
then turm off the power on the portable
unit and malntain the link 10 the base unit
with an RF gencrator. Use the power
switch. rather than returning on-hook, so
that the disconnect code is nol sent.

Sonic cordless iclcphones have built-in
systems for lesting the phone. One such
method involves setting all the digital-
code selection switches 10 the oN
position. That disables centain signals or
toncs thai are gencrated for calling the
user’'s aticntion o a probiem.

Another method of testing the buse-unit
transmitter (il jumper connections are not
lisied in the service manual) is to activate
the base unit’s (ransmitter by applying a
ring voltage o the telephonce line. If 1he
basc unit's iransmitter is operating and
generating a ring code, the portable unit’s
recciver can be checked by monitoring the
diseriminator outpul or the CODE IN inpat
to the digital encoder/decoder IC. R-E
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ULTRASONIC
PEST-REPELLERS|

ROBERT F. 5COTT

QVER THE YEARS. THERE HAVE BEEN
many articles pubfished that proclaimed
that wlirasonics. either in the form of
pulses or a sweep signal. can be used as an
effective insect and rodent repellent. 1°ve
always been skeptical of such claims and
placed them in the same category with
thase electronic devices claimed to pre-
veni swallows from nesting on the
courthouse roof and prevent pigeons from
defiling the Stonewall Jackson statue on
the town square. Nevertheless. [ filed
those anticles away for investigation
sometime in the fulure.

Last summer. my hunung and fishing
club took possession of a farmhouse that
had been abruptly abandened about a year
ago. The house was absolutely overrun
with mice and roaches that were bold
enough to scamper about in full daylight.
We were at i 10ss as 10 how 1o get rid of
them.

Ultrasonic pest repellents had begun o
appear in mail-order advertising and our
club president suggested thal we try one.
Those devices, according to the literature.
generale a signal that sweeps over a fre-
quency range of approximateiy 22 kHz 10
65 kHz. develop sound pressures ranging
from 115 10 152 dB. and repel pests in
areas of 2500 o 3500 square feet. Power
consumption is typically 2 1o 4 watls.
Prices runge from $30.00 to $70.00. plus
shipping.

Al first. | scoffed at the suggestion that
we purchase an ultransonic pest repeller.
but agreed to try one since they were avail-
able for a 30-day trial and full refund. The
$30.00 model was available from several
sources under names that include Pest
Control. Pest-Elim 1500. and Westronix.
We ordered one and it came within a few
days. It was shipped in a plain unmarked
carton and we were surprised to find that it
did not carry a irade name or model
number. We installed 4t in the clubhouse.
Within two weeks. mice and roaches were
nowhere o be secn—even when lights
were suddenly turned on in a dark room.
Now. we consider the clubhouse com-
pictely Irec of pesis. Not i sign of them:
even in the darkest corners and crannies.

The claims made for those uitrasonic pest repellers seem
fantastic at first glance—but they really work. In this article,
we'll find out what makes those devices “tick”.

Now that the pest repeller had done its
work. [ began to speculaie on its curcuii.
An early anticle en the use of ultrasonics
in insect and rudent control (*Efectronic
Pest Control ™, by Lyman Greenlee. Pop-
wlar Electronics. July 1972) indicated that
the repeller needed a power amplificr de-

livering 16-20 watis in the ultrasonic re-
gion and special high-power tweelers.
Cenainly that little plastic box didn’t con-
tain a 20-wai power amplifier or high-
power tweeters. Also. i 16-20-wan power
amplifier drawing only 4 waus from a
supply would be about as close to “per-
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FG. 2—THIS PEST REPELLER. of French design. i built around a CD4011 quad manc gate. The
schemalic diagram Is shown In a; a block diagrem of the IC I3 shown In b.

FIG. 3=THIS CIRCUIT IS ideal lor expari
of continuous outpul.

petual motion™ as onc can come. Thus, |
couldn’t wait to pry open the repeller’s 6%
X -4¥s X 1¥%-inch plastic case and see
what made it “tick™.

Figurc | is the circuit of the device we
tested. We were quite surprised to find
that the circuit was simply a 555 timer IC
connected as a squarcwave generator. [is
base frequency is approximately 45 kHz,
as determined by the values of R, R2,
and CI.

The 45-kHz “carrier” is frequency
modulated by a modified trapizoidal volt-
age waveforrn applied to pin 5 of the 555
timer. That modulating voliage is de-
veloped by a network consisting of C2.
R3. and R4 connected across one leg of
the bndge rectifier. A check with an os-
cilloscope showed a sweep of approx-
imately 20 kHz on each side of the base

ng with ulirasonic signais. It can supply either a pulsed

frequency. That sweep of from 25 kHz 10
65 kHz is surprisingly close 10 the 22-65-
kHz range specified inthe ads. The speak-
er is a 2 inch piezoelectric tweeter.

How the French do it

The circuit in Fig. 2 is a pest repeller
described in the French electronics maga-
zine. Le Hawt Parlenr. In the article. the
author claims that frequencies in the range
of 20 to 40 kHz cause highly uncomfora-
ble cavities to form in brain fluids and
blood vessels of mice and insects. causing
them to beat a hasty retreat. Radiated
power levels can be as low as ¥5 walt.

Looking more closely at the Circuit, a
quad two-input NAND gatc 15 connected as
multivibrator operating at around 40 kHz.
With the minimum of filtcring used in the
power supply. a residual 120- 1z sawtooth
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on the line from the power supply modu-
lates the ulirasenic frequency. Two
Darlington-connected NPN transisiors
provide some power amplification and
drive for the speaker.

Clrecuit for experimenters

If you want 1o experiment with the
effects of continuous or pulsed high-fre-
quency signals. the circuit in Fig. 3 is
ideal: it can provide either a continuous or
pulsed outpur. It was developed by Sig-
netics and described in Efecrronic Prod-
ucts Magazine.

Looking at the circuit. one 555 timer.
IC2. generates the ulirasonic squarewave
at a recommended 20 kHz. That signal
can be supplied continuously or pulsed on
and off by a second 555. 1C1.

Experimenting with frequency and
duty cycle is easy. Duty cycle is the “on™
time conpared to the total period, and ean
be set from slightly above 50% to almost
100% . In the astable multivibrator circuit.
the duty cycle is set by the timing re-
sistors. Rl and R2, and is equal to Ryl
+ (Ry2R¢I) + 21il-,-2.

The en time is close 1o 100% when Ryl
is chosen (o be as smatll as practical while
limiting the curvent through the discharge
transistor to the maximum specified in the
data sheet. (The discharge transistor.
which is on-board the 555. is an open-
collector NPN device with the collector
going to pin 7 and the emitter to ground at
pin |. The maximum current through it
vaties with different manufacturers so you
should check the makcr’s data sheet to be
sure.)

If you want a duty cycle of less than
50%. connect u general-purpose silicon
diode such as the IN9I4 across R+2 with
its anode at pin 7 and cathode at pin 6.
That effectively shorts R;2 while timing
capacitor Cy is charging. and the duty
cycle is now (Ry 2Ry} + Ry2 and it can
be varied from around 0 to nearly 100%.
The frequency of the squarcwave gener-
ator can be found from §. 43 CH{R1 +
2R;2), where resistance is in megohms
and Capacitance in microfarads.

If you want 10 vary the duty cycle of the
oscillator while keeping the frequency
constant. use the basic circuit shown in
Fig. 4.

In that circuit, a single potentiometer is
used for the 1wo liming resistors. In that
scheme, it is possible 1o set the vatue of
onc of the two "timing resiston” (o zero.
As that is undesirable. rwo resistors. Rl
andd R2. have been added to set minimum
values for those liming resistors.

Use the basic circuit shown in Fig. 5
when you want to vary frequency while
keeping the duty cycle Constant at approx-
imately 50% . The variable element used
in that circuit. Rp-a and Ri-b. is a two-
gang linear potentiometer. Note that the
value of the two variable clements are

continued on page 82
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GIRGUIDES;

DESIGNING

WITH

DIGITAL IC’S

This month, we’lf see how to interface TTL and CMOS devices
to each other, and to other circuitry.

JOSEPH J. CARR

P t 4 BY DEFINITION. THE
a r inputs and outputs of
a "family” of logic 1C’s can be intercon-
nected without the need for additional in-
terfacing eircuiry. For instance. Fig. |
shows the output stage of one TTL [C and
the inpui stage of another. A TTL input is
a currenl source consisting of the emitter
of an input transistor. One standard TTL
input { " fan-in " of 1} sources 1.8 milliam-
peres of current at + 2.4 1o + 5.0 volts. A
TTL outpul sinks currem. Normally. a
TTL output will sink ten TTL inputs (i.c.
i8 mA). although some TTL-compatible
microprocessor output lines have a fan-
out of only | or 2 rather than 16,

Few problems are encourdered when
interfacing IC's of the same family, but
certain rules must be followed and/or
techniques used when either interfacing
IC's of different families {or sub-fam-
ilies!), or interfucing devices such as
lamps. relays. solenoids, or motors. In
this article. we will deal with some of
those rules and techniques,

Intertacing logic IC's

There are 1imes when we will want to
interlace logie devices with ones from
other families. Figures 2 and 3 show sever-
al ways that that could be done.

[n Fig. 2-a we see how any TTL output
can be inerfaced o any CMOS input.
Recall that a TTL output is & current sink,
while a CMOS inpul offers a very high
impedance. Therefore. we must provide a
current source from the +V supply to
satisfy the TTL output. Resistor R1 serves
as the current source in Fig. 2-a: its value
is scaled 10 limit the carrent 1o approx-

imately one TTL load when the TTL out-
put is low. For CMOS devices operared
from a + [2-volt-DC power supply, 2 10K
resistor (R} is used.

Figure 2-b shows a PMOS device used
todrive aTTL input. In that case, we have
a 6800-chm pull-up resistor between the
PMOS output and the = 12-volt DC power
supply. and a 1000-chm resistor in series
with the TTL inpul. The latter resistor is
used to protect the TTL input stage when
the output from the PMOS device goes
ne galive.

The circuit of Fig. 3-g is similur to the
one shown in Fig. 2-a. with the exception
that the CMOS device is operated from
the same + 5-voit DC power supply that
serves the TTL devices. Note that a 2000-
to 3000—ohm pull-up resistor is sufficient
here.

Figures 3-b. 3-¢. and 3-d show methods
of inlc{gjcing CMOS outputs o TTL in-
puts. The 74Lxx and 74L.Sxx TTL de-
vices have substantislly lower drive
requirements than regular TTL. We can
therefore. drive one 74Lxx or 74LSxx
TTL input from a standard CMOS output
(Fig. 3-b). Only the 4001 and 4002 CMOS
IC’s {see Fig. 3-c) are capable of driving 4
standard S4xx/74xx TTL input.

There are two CMOS 4000-series de-
vices (Fig. 3-d) that are designed 1o drive
TTL devices under the right circum-
stances: those ane the 4049 and 4050. If
those devices are operating from a stan-
dard TTL DC power supply {i.e. +V -
5-volts DC. —V = 0-volt DC), then they
can be directly interfaced with up to twe
74xx. 74Lxx and/or 74LSxx devices. In
some cases. you will find them capable of
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FIG. 1—THE INPUT AND OUTPUT STAGES of 2
TELIC are shown here. As is indicaled, no spe-
clal interfacing circuliry is needed when going
from the cutput of one TTL device to the laput of
another.
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FIG. 2—INTERFACING OIFFERENT LOGIC fam.
ilies. Here, the methods used 10 inierface a TTL
outpul to 8 CMOS Inpast (&) and & PMOS outpul
ta » TYL inpu! (b) pre shown.

driving three or four 74Lxx or 74L8xx
devices, but that falls into the category of
“eetiing away with something.”

Figure 4 shows a method for interfacing
CMOS devices o LED's. The CMOS out-
put funciions as a switch in both cases.
Also in both cases, there are current-limit-
ing resistors in series with the LED. so
that both the LED and thc CMOS device
are protected when the LED is turned on.
Both NAND gates are wired as inverters. so

5861 AINT
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FIG. 3—MORE INTERFACING TECHNIQUES.
Here, varlous waya of interfacing TTLand CMOS
circuitry Is shown

1C1

14PUT E
62
p 1K
CMOS

LED1
(BN WHEN
INPUT HIGH}

LED2
—== {ON WHEN
INPUT LOW)

FIETA=THIS"CIACUIT SHOWS HOW @ CMOS
gate, configured as an Inverter, Can be uied 10
centrol an LED indicalor.

they will produce a low output when the
input is high. and a high output when the
input is low.

In the circuit. LEDI is wired to be on
{i.c. lighted) when the input to gate [C] is
high. The output of IC1 will be low in that
case. so that point A is esscntially
grounded. Current then Aows through the
LED and it is turned on. Alternarely.
when the input is low. point A is gh, so
beth sides of the LED see approximately
the same voltage. Under that condition.
no current will Row in the LED. so it is
off.

One problem with that type of ¢ircuit is
that if the difference between the supply

voltage and the voltage at point a is great
enough, thea LEDI may turn on dimly
when it is supposed to be off. A higher
value series resisior may solve the prob-
lem.

Looking at the other part of the circuit.
LED?2 is designed 10 tum on when the
input to the circuit is low. There, the LED
and its current-limiting resistor arc con-
nected between the output of IC2 and
ground. When the input is high. the out-
put of IC2 is low. 50 both sides of the LED
are at ground and the LED is off. When
the input is low, on the other hand. the 1C2
oulpul is high. and current Nows through
the LED to ground. lighting it.

Interfacing LED's with TTL devices re-
quires use of an open-collector device.
Perhaps the most common of those are the
hex inverters (the 7406. 7407, 7416. and
7417). Those 1IC’s each contain six inde-
pendem inverters with open-collector out-
puts. Figure 5 shows an LED indicator
connected to the output of an open-collec-
tor TTL inverter. Figure 6 shows the same
circuil. this time also showing the output
transistor of the inverter.

Since the IC we are dealing with in
Figs. 5 and 6 is an inverter. its output will
be low when the input is high. and high
when the input is low. Thus point A in Fig
6 will be grounded (i.e. low) when the
inpui is high. and close to + V if the input
is low. When point A is low. current lows
through the LED and it is tumed on. If the
voltage at A is close to + V., then no cur
rent will Row and the LED is off.

If the above-mentioned inverters are

INPUT |

FIG. 5—THIS CIRCUIT SHOWS HOW s TTL Inver-
ter can ba interfaced to an LED -

R1
4
P — p—
j | LEOL
] 1
| ——
o
e
L o o —. - ]

FIG. 6—WHEN THE IMPUT TO THE INVERTER I3
high, the voltage st polnt & will be cloae to
ground, causing current [0 How through the
LED, lighting it. o
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INPUT

F1G. ' —WHEN THE INVERTER'S OUTPUT Iis
high, I1he transislor conducts. causing curren)
to fiow through the lamp. lighting il

&
+5] a1
INPUT

FIG. B—A MORE COMMON METHOD of Intarfac-
Ing @ TTL Inverter wilh 8 lamp is shown here.

used. then an LED may be operated from
voltages greater than + 5-volis DC. Scale
the value of R1 according to Ohm’s law to
limit current in the LED o a safe value.
For example. if a 20 mA (0.020-amp)
LED is operated from a + 12-volt power
supply, the resistor should equal R = Wil
= 120.020 = 600 ohms. Thus. for that
application. a 600-ohm or larger resistor
is used. Nole that 680 ohms is the ¢losest
standard value. and will suffice. As to the
power rating of the resisior. it should be
greater than VX 1, or 0.24 watis in this
case. with a margin for tolerance. Here. a
0.5-watt unit should be used (a 0.25-waut
unit does not give enough margink

Two methods that can be used to inter-
face an incandescent lamp arc shown in
Figs. 7 and 8. Even the smallest grain-of-
wheat bulb draws more curremt than a
TTL open-collecior outpul can handle, so
an external transistor (Q1) is used to han-
dle the load. The TTL inverter conirols
the base of the transislor. thus also con-
trolling the famp. The transistor selected
must have sufficient collector current.
collector voltage. and collector power-
dissipation ratings for the lamp being con-
trolled. 1n addition. the beta must be high
enough to saturate the transistor given the
collector current and the drive capability
of the inverter.

In Fig. 7, we see a regular TTL inverter
driving an NPN transistor ““lamp
switch.” An NPN transistor will conduct
when the base is more positive than the
emitter, in this circuil, therefore. the tran-
sistor conducts and turns on the famp
when the TTL output is high. Keep in
mind that TTL outputs are not designed to
supply cumrent. so the base current for QI
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that’s availabie in this mode is limited.

A more common circuil is shown in
Fig. 8. Here we uscaPNPtransistor as the
lamp switch. Such a transistor will con-
duct when the base is more negative than
the emilter. The inverter is an open-collec-
107 type. 50 it will ground the base of QI
when the output is low. Under that con-
dition. the emitter is a1 +V and the base is
close to ground. so the the transistor con-
ducts. When Lhe outpul is high. however,
the transislor is open-circuited. so resistor
R keeps the base at essentially the same
voltage as the cmitter. Under that con-
dition, the transistor does not conduct and
the lamp is off.

Interfacing relays

Relays and solcnoids can present spe-
cial interfactng problems for digital elec-
tronics. Relays are electromechanical
switches that are used 1o control high volt-
ages amndvor high currents. A relay con-
sists of 2 coil cleciromagnct that activales
a set of switch contacts. A solencid is a
device used to move or acluate mechan-
ical objects. It consists of a hollow coil in
which & movable core is placed. When
current flows in the coil. a magnetic field
is created thal suddenly draws the core
inlo the coil.

B

y 111 .

fﬁ

RELAY

-. coiL 4R
e | SOLENDID

FIG. 3—AN OPEN-COLLECTOR TTL INVERTER
can be used to directty cantrol @ relay or s sale-
noid if the device's current requirements are low
anough.

Figure 9 shows a method for interfacing
refays and solencids to digital circuits.
The relay/solenoid coil is connected as the
load between +V and the output of an
open-colleclor TTL device. When the
TTL output is low, current flows through
the coil and it is energized. Since the
relay/solenoid is actuated when the TTL
output is low, a high input to the inverter is
required to actvate the relay/solenoid.

A diode. D1, is placed in parallel with
relay coil in Fig. 9 1o solve & special inter-
facing probtem: ~inductive kick.” When
an induclor is cnergized {cumment passes
through the coil), a magnctic field builds
up around the coil. If the flow of current is
suddenly interrupted, the collapsing field
creales a high-voltage spike that can
damage electronic components. In digital
circuits, the pulse from that inducnive Kick
can upset circuit operation even when it
does not destroy the components. Placing

L

? 01

INRUT
R2
ISEE
TEXT}

iy

-

FIG. 10—FOR AELAYS WITH CURRENT require-
ments that exceed 3040 mA. this Interfacing
circult ¢2n be used. Diods D1 18 used tO keep he
lavel of any tnductive spikes to less than 0.7~
vol,

INPUT

FIG. 11—THE USE OF A DARLINGTON PAIR 2i-
lows 8 TTL inverigr to Control ® reléy or solenoid
with very high current requirements.

the diode in the circuil as shown will Clip
any spikes to §.7-volt.

The above melhod is only appropriate
for use with relays that have curment re-
quiremcnts of 30—40 mA, or less. and as
such compatible with the capability of
open-collecter TTL devices. Two alter-
nate methods of interfacing a relay or sale-
noid with higher current requirements are
shown in Figs. [0 and 11.

Figure 10 uses a single ransistor (Q1) to
act as an electronic switch lo control the
relay or solenoid. The collector-emitter
path of QI is in series with the coil. so the
relay/solencid will become cnergized
when Q1 is wumed on. That situation oc-
curs when the base of Q1 (an NPN tran-
sistor) is more positive than the emitter.
Since the base of Q1 is connected 02 TTL
output. the relay or solenoid is energized
when the output is high. In some cases. a
pull-up resistor is used between the TTL.
output and + V.

As in the previous case, a diode “spike
suppressor” shunts the coil. A 1000-volt
(PIV), |-amp. IN4007 diode is suitable for
that application.

The value of resistor R1 depends upon
the gain of QI (beta) and the required
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coliector current. ln most <+ 3-voll DC
circuits, 2700 ohms is used for all but the
lowest-gain iransistors.

The circuit of Rg. 11 is used for sol-
enoids and high-current relays. Tran-
sistors QI and Q2 form a Darlington pair.
That circuit provides vety high beta gain,
as the overall bewa is the product of the
beta’s of the two transistors.

Interfacing the 555

The $85 is an IC timer that has achieved
widespread popularity. 1t can be used to
output either a single pulse or a string of
pulses. [ts output (pin 3 when the devige is
housed in its usual 8-pin DIP) is capable
of sinking or sourcing up to 200 mA of
cufTent.

Figure |2 shows a simple method for
interfacing LED's, lamps. or relays.
providing that they have current require-
ments of less than 200 mA. This circuit is
“left-handed™ in that the relay, LED. or
lamp is energized when the 555°s pin 3

output is low.
w ;:‘:
i
]
20 1
LC1 3 |
555

FIG. 12—AN LED, LAMP, OR RELAY (28 showr|
with 8 current reQuirement of less then 200 mA,
can be Interfaced direcily with @ §55 limer.

1 3 D1 02 03 A1

FIG. 13—A 555 TIMER CAN BE ACCIDENTALLY
retriggered If noise |8 applied 10 B8 cutput termle
nal. To prevent that from happening. up to three
diodes can be connecied in secies with Ihe out-
put, 28 shown.

Sometimes, a 555 is accidentally re-
triggered by circuit noise applied to the
output terminal. Such noise is especially
likely when inductive loads such as relay
coits are driven. If that is a problem. then
up to three IN4000-series silicon diodes
can be connected in series as shown in
Fig. 13 wo isolatc 1he uutput of the 855

[n the next instaliment in this series, we
will tum our attention to one of the build-
ing blocks of digial circuils, the basic
flip-flop. At that time. we will discuss
basic flip-flops. including the resel-set
(RS) flip-flop. clocked RS flip-fiop, and
the masier-slave flip-Nop. R-E
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ROBOTICS

Getting started in robotics

THE WORD “ROBOT” CONJURES UP
many different images in people’s
minds; everything from Hol-
lywood's lovable creations to the
monstrous machines that many
once believed would someday
take over the Earth. Regardless of
what you the think of them, they
are everywhere today. For in-
stance, your car was probabl}c as-
sembled and inspected for defects
on a robotic assembly line.

Even so, the number of prob-
lems found in new cars tells a lot
about the state of robotics tech-
nology. Robots are prone to make
many mistakes; after all, look at
who created them! However,
those system miscalculations are
not the same misjudgments of
which man is so often guilty. They
are, instead, problems that arise
due to the limitations of the tech-
nologies involved. Today, the field
of robotics is where personal com-
puters were in the mid-1970'.

Our purpose

In this column, we'll try to keep
you up to date on the latest hap-
penings in robotics field. We'll
also cover several technical topics
and look at numerous robotic de-
vices that you can build. You'll re-
ceive instructions on building a
robotics laboratory, an intelligent
platform, and an ultrasonic vision
system.

We'll include indepth product
reviews of the various robots. And
you'll have the opportunity to read
about those products before you
see them anywhere else. And
since the field is still in its infancy,
believe it or not, you can make a
significant contribution through
personal research. As a reader of
Radio-Electronics, you are used to

AG.1

participating in new technologies.
For example, the first construction
details for a personal computer
appeared in these pages.

Personal robots

About two and a half years ago,
personal robots came to the atten-
tion of consumers through the in-
troduction of RB Robot Corp.’s
(14618 W. 6th Ave., Colden, Colo-
rado) small cylindrical rover, the
RB-5X. That microprocessor-based
unit could directly execute BASIC
programs entered by the user from
a remote terminal. Several design
changes have occurred since its in-
troduction, including the addition
of an ultrasonic range finder and a
somewhat articulated arm.

Shortly thereafter, U.S. Heath
Co. (Benton Harbor, Ml 49022} in-
troduced its HERO-T (see Fig. 1).
Both the Heath and RB products
showed that there was considera-
ble interest in building and experi-
menting with intelligent vehicles.
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Some time after HERO and
RB-5X made their debut, a new
company headed up by Atari’s
founder, Nolan Bushnell, intro-
duced the TOPO robot. That unit
was much taller, with a more
human-like appearance; but its
limited capabilities and non-exis-
tent third-party support kept it
from reaching its full potential. To-
day, Heath’s HERO is said to be
leading in sales, with a rumored
8000 machines in existence.
However, the field is constantly
widening.

Industrial robotics

Although the public views the
robotic production line as merely a
collection of mechanized arms,
the industry is having a love affair
with those mechanical marvels.
Assembly-line robots are usually
supplied materials via a system of
intelligent, roving, driverless vehi-
cles. Those vehicles are built using
acombination of technologies, in-
cluding mechanical engineering,
electronics engineering, and com-
puter science,

From those fields come the de-
sign of the various robot parts. For
example, mechanical engineering
provides the body structure, the
wheeled mechanics, and the arm
linkages. Electronics engineering
contributes the control circuitry
and various sensory devices
needed to help make the robot
system interact with its environ-
ment.

The sensors include sonic dis-
tance-measuring systems, tactile
sensors for finger tips, wheel-
position feedback sensors based
on optoelectronic or Hall-effect
technologies, etc. Computer sci-

continued on page 70
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PC SERVICE

As anyone who has ever tried knows.
one of ihe most ditficult tasks in butiding
one of the many construchon projects fea:
tured in Aadic-Electronics 1s making the
PC board using just the foil paftern
provided inthe article, Trua, all sorts of Kits
and things are scld fo jet you it a foil
patern trom a magazme page. But. while
some of them do work, most of them don't.
What usually happans is thal you wind up
copying the artwork by hand.

Well, we're doing something about it.

We v moved all the foil pattems 10 a
new section of the magazine. They | be
printed by themselves, tull sized, with
nothing an the back side of the page.
What that means for you, 18 that the
printed page can be used directly lo pro-
duce PC boards!

Actually the method you'll need 10 use
to elch directly from printed artwork is a
hittle bit different trom the one you're prob-
ably used to using to produce PC boards.
but we'va done some testing and it works!

Inorder to produce aboard direcCtly trorn
the magazme page. you first need to do a
little it of work on the o1l pattern. The first
thing 10 do 18 remove the page irom the
magazine and caretully inspect it elther
under & good hght or on a ight 1able. As a
matter of {fact you should really do both of
those since each one will Show up dif-
terent kinds of imperfectons i the art-
work, Ywhat you're |ooking for are breaks in
the traces, bridges between traces, and in
general, all tha kinds of things you loak for
nthe inai eiched board You can clean up
the published arwork the same way you
clean up you own artwark. Drafting tape
and graphi< awds can fix incomplete traces
and doughnuls, ang you can use a hobby
knife to get rid of bridges and din.

Once you're satisfied that the artwork 1s
clean, take a Iftke bit of mineral o and
carelully wipe ¥ across the back of the
artwork, Don't get any on the front side of
the paper (the sikde with the pattern) be-
cause you'll contamenate the sensmzed

surlace of the copper biank_ (If you do
contiminate i, you won't notice anything
when you make tha exposure, but when
you develop the board. the oil can act just
like resist and keep the developer from
dissOiving the unwanted resist on the
board.

Alter the oil has “dned” a bit—patting
with a paper towell will help speed the
process—place the pattern front side
down On the sensitized copper blank. and
make the exposure,

The mineral oil1s optional, but it does do
two things for you. It makes the paper
muCh more transluscent and # makes the
foil pattern appear darker. A successful
exposure depends on having as much
contrast as possible in the exposure mask
and that's exactly what the mineral oii
does

Even though the minerai-olt treated pa-
per 1S transluscent, it's still not anywhere
as clear as lithographic film (which is
what’s normally used in producing PC
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o

boards). That means that you're gong o
have use a longer exposure ime than you
arg probably used 1o.

We can'l tall you exaclly how long 1o
make the esposure iime, because we
don’l have any kdea what kind of light
sQurce you use. A Simpig rule of thumb 15
to igure that there's a 50 percent inCrease
n exposure tme over lithographic fitm.
But that doesn't necessarily mean you'll
need a 50 percent increase. I you're used
to taping up & pattern on mylar sheets,

PC SERVICE

you'll find that rubbing the paper with min-
eral oil makes it Just about as transiuscent
as mylar

Note that sensitizers vary as well. Min-
eral ol 1501 as transparent to ultraviolet
ight as i 1s 1o other parts of 1he spectrum,
It your sensitizer wants to see ultraviolet,
you may ind using mingral ¢il to bs more
trouble than K's worth

You'll have to expenment to find \he
hast method 10 use with the chemicais
you're familar wath. And once you find i,

WWWW americanradiohistorv comm

stick wath it. Don™t forged the “three Cs™ of
making PC boards—care, Cieanhness,
and consislency.

Finally, we would like t0 here how you
make out using our method Wite and tell
us of your success, and fallures, and what
techniques work bes! for you, Address
your leters to:

Radio-Elecironlcs
Department PCB
200 Park Avenue Soulh
New York. NY 10003
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DESIGNER'S
NOTEBOOK

Do-it-yourself test instruments

THE MORE EXPERIENCEQ YOU BECOME
in electronics deslgn, the more
you depend on test equipment.
While there are commercially
available devices designed to test
just about any kind of parameter
you can think of, many designers
wind up building their own test
instruments to do quick-and-dirty
tests on the breadboard. And the
simpler the parameter, the more
likely the test instrument used will
be something home-grown.

tf you're dealing with digital de-
sign, things like logic probes and
pulse stretchers are more likely to
be products of your own imagina-
tion. Logic probes are easily built.
Al the most basic level, all that's
needed is an LED and a resistor.
You can, of course, add "bells and
whistles” like high and low tone
generators, but the simplest cir-
cuit will do the job just as well.

Pulse stretchers are more com-
plex to design, although a per-
fectly workable one can be buiit
from a handful of parts. Which
parts you use is up to you. Once
you understand the theory, trans-
lating It into practice is simple.
Pulse stretchers are really two-part
Circuits.

INPUT {NARROW PULSE] ©

Pulse stretcher circuits

figure 1 shows a basic pulse
stretcher Circuit. The first half is an
input section that detects the
pulse and triggers the second half
of the circuit, a pulse generator.
The factors to keep in mind when
designing such circuits are the
same ones you should consider in
the design of any other circuit:
The circuit should not affect the
unit under test; its input imped-
ance should be at least 1 megohm;
it should operate over a wide voit-
age range, and it should be able to
draw power from the unit under
test.

The circuit in Fig. 1is a good
example of a simple pulse
stretcher that meets all the criterfa
we've listed. It can be assembled
from leftover parts in your circuit.

The input section is a single in-
verter, 1C1-a. When a positive
pulse appears at its input, an
equivalent negative pulse is gener-
ated at its output. That discharges
the capacitor through the diode,
D1, and causes the output of the
second inverter to go high. The
inverter at the input reverts to its
original state as soon as the input
pulse ends, but D1 prevents the

oy auTeut
% {PULSEWIDTH 2 RC)
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capacitor from charging up again
through the input. The capacitor
has 1o charge through the resistor
in a time equal to the familiar for-
mulaT = RC.

You should recognize the sec-
ond half of the circuit as a one-
shot. If you so desired, you could
even eliminate the second inverter
and drive the LED directly from the
input section. However, the out-
put section of the pulse stretcher
follows the same calculations: T -
RC.

You can also use a 555 as a pulse
stretcher...just set it up as a one-
shot and you’re in business. But
you may find the inverter version
shown here a bit handier, since
there’s always a spare logic gate or
two left on the breadboard. In any
event, once you understand the
theory, it's easy to put together a
pulse stretcher.

You've probably noticed that the
circuit is set to detect only positive
pulses applied to its input. Detect-
ing negative pulses is just as easy.
Two ways of accomplishing that are
by adding another inverter to the
input section, or by reversing the
resistor and capacitor connec-
tions. If you go the latter route,
remember to {lip the diode around
and tie the LED anode to +V in-
stead of ground.

A full-blown pulse detector
would be able to detect pulses of
either polarity, and the output
pulse should give some indication
of the width of the input pulse
you're detecting. Designing a cir-
cuit that does all that isn't really
difficult; you can easily do it your-
self. And if there’s enough inter-
est, I'll do it here. R-E
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ROBOTICS
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continued from page 66

ence provides the software to con-
frol and use all the sensors to
effectively control the wheels and
appendages.

Almost any intelligent system
can qualify for the term robot.
What's meant by “intelligent sys-
tem” is a fully integrated mechan-
icalfelectronic machine that has
the ability to perform a seemingly
intelligent task. An example of that
is the increased use of automatic
machine-vision systems that man-
ufactures are using to detect sub-
tle flaws in the workmanship of the
mechanical arms.

Such vision systems use lots of
electronics and some pretty so-
phisticated software routines to
imitate the eye of a trained inspec-
tor. Those systems are slower than
their typical human counterparts,
but the precision achieved far sur-
passes that of the human inspec-
tor. And their overall output is
constant.

The industrial future

Industrial rabots have been
around for several years, although
the technology is considered to be
in its infancy. While some man-
ufacturing processes are auto-
mated, several thousand other
tasks remain mostly manual oper-
ations. And although many univer-
sities and several corporations are
involved in the study of robotic
systems, there’s still plenty of re-
search not being done.

The price range for a typical arm
system can be in tens of thousands
of dollars. One factor that keeps
costs high has to do with the
power that's required to do the
work. It’s not easy to design
powerful mechanized muscles.

Recent advances in what is
called “light industrial” robots
(those with limited capability)
have driven the cost down. But,
those robots were never intended
for home use.

But what should a home robot
do? That's a question that has been
around even before the personal-
robotics fleld emerged. And it's
just one of the questions that we’ll
answer in the coming months. R-E
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SCEAMBLING

THC UL S

SUBSCRIPTION TV MANUAL. This infor-
| malion packed book details Ihe methods
'used by subscription TV companies to
' scrambie and descramble video signals.
- Covers the Sinewave. Gated Pulse, SSAVI
system. and the methods used by most cable
companes. Includes ¢ircuil schematics, the-
ory, and trouble shooting hints. Only §12.95
plus $2.00 lirst ¢class P&H. ELEPHANT
ELECTRONICS INC,, (formally Random
| Access) Box 41770-R, Phoenix, AZ BS0B0

CIRCLE 120 ON FREE INFORMATION CARD

FREE CATALOG OF HARD-TO-FIND
TOOLS is packed with more than 2000 quali-
ty tems. Your single source for precision
toois used by electronk technicians, angine.
ars. instrument mechanics. schools, jabora-
tories and government agencies. Also con-
tains Jensen’s lina of more than 40 lool kits.
Gend for your-free copy today! JENSEN
TOOLS INC., 7815 46th SI., Phoenix, AZ
85040, {602) 968-6231.

CIRCLE 115 ON FREE INFORMATION CARD

r e

THE MOST EXCITING KIT YOU WILL EVER
'BUILD The model WAT-50 miniature FM
transmittér uses a 4-stage crcuit NOT to be
confused with a simple wireless microphone,
Up to 1 mile range. So sensitive, it will pick-up
a whisper 50 feat awayl Use with any FM
radio. Complete kit only $29.95 tax incl.
FREE SHIPPING. DECQ INDUSTRIES, Box
607, Bedtord Hills, NY 10507. {914)
241-2B27.
CIRCLE 127 ON FREE INFORMATION CaRD

APPLIANCE REPAIR HANDBOOKS—13
volumes by serviCe experis, easy-to-
understand diagrams, illustrations. For major
appliances (ar conditioners, refrigerators,
washers. dryers, microwaves, eic.}), elec.
housewares. personal-care appliances.
Basics of solid state, setting up shop, test
instruments. 5285 lo 55.90 each. Free
brochure. APPLIANCE SERVICE. PO Box
| 789, Lombard, IL 60148, 14{312) 932-9550.

CIRCLE B4 ON FREE INFORMATION CARD

AND

RESERVE
YOUR SPACE

* B X rale 5650 per gach inserion.

# Reaches 225.016 readers.

# Fas! readsr service cycle.

# Short {ead time lor the placement of
ads

* We typeset and layout the ad at not
additienal charge.

Call 212-777-6400 lo reserve space.
Ask tor Arline Fishman. Limited num-
ber of pages avalabie. Mall materials
to: mini-ADS. RADIO-ELECTRONICS.
200 Park Ave. Soulh. New York. NY
10003.
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TEST COMPONENTS IN CIRCUIT, POWER
OFF WITH THE NEW HUNTRONE® TRACK.-
ER%& 2000. Revoluticnary Huntron Trackers
lind shorts, opens, leakage and bonding
problems n analog. digital and hybrid compo-
nents. Test capacitors. logic circults, op
amps. transistors and more. An oxceflent
troubleshooting tool thal linds the faults
scopes. DMMs and Iogic analyzers miss,
Tracker prices siart at $995.00 For nearest
disirlbutor, call 1-800-426-9265. HUNT-
RON INSTRUMENTS. INC.. 15123 Highway

99 North Lynnwood, WA 98037,
CIACLE 272 ON FREE INFORMATION CARD

ZENITH SSAVI DESCRAMBLERS only |

5169; GATED PULSE & SINEWAVE de-
coders 3199 each. Reconditioned. Original
equipment for UHF ¢chs. 23.27.31.
48,50,51,54,57,60.67,68 etc. Quantity dis-
counts. Surplus Cable TV equipment: Jerroid
S$B-3, Oak N-12, Zenith Z-Tac, Hamtin 1200,
elc. Catalog 31. 10 days satisfaction quaran-
tee & 90 day warranty, AlS SATELLITE, P.O.
Box 1226-E, Dublln, PA 18917.
1-800-643-2001 or 215-249-9411.
CIRCLE 260 ON FREE INFORMATION CARD

R & D SHEET METAL WORKER new multi-
purpase machine now with 6 maie dies and
removable tfemale dies, A complele RAD in-
house shop at 173rd the cost. Over (1500)
worldwide industrialigovernment/e duca-
tiopal. Call today—TELEX 4996168 POC
NPT, PACIFIC ONE CORP., STEK542513
Superior Ave., Newport Bch.,, CA 92663,
{714} 645-5962.
CtRCLE 118 ON FREE INFORMATION CARD

MAKE NOISE-FREE RECORDINGS. The
P-6522 Tape Nose Reduction uses 2:1 com-
panding to increase headroom while reducing
tape tuss for a 30 dB improvement over nor-
mal recosding. The kit (P-522-NR} is only $79
and the assembled (P-522-NRA} $139.
PHOENIX SYSTEMS, INC-RE, P.O. Box
338-b. Stone Mountaln, Ga. 30086 or call
{404) 934-9626. M C & VISA weicome
CIRCLE 69 ON FREE INFORMATION CARD

MODEL 502 PRECISION PANAPRESS.
Less than 6 pounds. standing only 7 inches
tgh, this hand arbor press exerts pressure up
10 a quarter-ton. Panapress is ideal for press-
ing beanngs, sleaves or collars, forming and
assembling small parts. punching, riveting.
broaching, staking and do2ens of ciher oper-
ations. Only $65.95. See your dealer or con-
tacl: PANAVISE PRODUCTS INC., 2850
East 291h Sireet, Long Beach. CA 90806.
(213} 595-7621.
CIACLE 2568 ON FREE INFORMATION CARD

SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon-
varter. Features infrared mmole contrgl fun-
ing, AFC, Saw filler, RF or video outpul,
stereo output, Polorator controls, LED chan-
nel & tuning indicators. install six factory as-
sembled circun boards to compiete. Semikit
$300.00. Compleled downconverter add
$100. Completed recelver and downcon-
verter add $150. JAMES WALTER SATEL-
LITE RECEIVER, 2697 Nickel. San Pablo,
CA 94806. Tel 415-724-0587.

CIRCLE 124 ON FREE INFORMATION CARO

ELECTRO IMPORTING CO. CATALOG.
This repnnt of the histonc 176-page calalog
No. 20 gives you an accuraie look at the stale
of etectronics in 1918. Contains everything
trom a Zinc Spark Gapto a 1000-Mile Recelv-
ing Outiit. You can gel your own copy of this
modern antique, profusely iiustrated, for only
$4.95 plus $1.00 P&H. Order yours from R-E
BOOKSTORE, Radlo-Electronics, 200
Park Avenus South, New York. NY 10003,

THE WIRELESS TELEPHONE TRANSMIT-
TER mode! WTT-20 15 only the size of a dime,
yet transmits both sides of a telephone con-
versation with crystai clanty Completely au-
fomanc Uses power from the telephone ine
ttsetl. Never needs a batteryl Up to Y4 mile
range. Use with any £M radio. Complete kit
only 529,95, Tax Included,

FREE SHIPPING. DECO INDUSTRIES, Box

607, Bedford HHIs, NY $0507. (914} |

241-2827.
CIRCLE 127 ON FREE INFORMATION CARD

\
3

L&!

CALIFORNIA-OC REGULATED SWITCH-
ING POWER SUPPLY +5vdc @ 5amp +
12vdc@ 2.8 amp +12vaC @ 2 amp - 12vdc
@ .5 amp 115-230v ac nput. tused. EMI lii-
lered. Removable DC Power Hamess and
Schemahcs included, 74" % 6.2 X 1.7 nt.
Visa MCM.O. check: when ciears. $37.50
ea_ (Free shipping in U.5.) 1-800-
327-7182/305.830-8886. POWER PLUS,
130 Baywood Ave., Longwood., FI. 32750.

{Cail tor quantity pricel.
CIRCLE 125 ON FREE INFORMATION CARD
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DRAWING
BOARD

Putting the 5101 to work

ROBERT GROSSBLATT

RADIO-ELECTRONICS

-
L~

THERE'S A KIND OF NATURAL LAW GOW-
erning the development of new
electronic equipment. As the revi-
sion numbers on the boards go
up, the amount of power drawn by
the unit goes down. Something
that starts life needing 86% of the
output of the TVA usually winds
up, a couple of revisions later, one
tenth the size and running on
barometric pressure!

Much of that progress Is due to
more efficient design, custom
IC's, and microprocessors. But the
malor factor is the continuing evo-
lution of CMOS technology.

The 5101 was an early entry into
the low-power CMOS market.
When it first appeared, most de-
signers were knocked out of their
socks by its low-power charac-
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teristics, and its guarantee to re-
tain data at a low-power figure. Al-
though technology has gone
beyond the 5101, knowing how to
use its low-power feature is still
important.

Memory conlrol

Although the data sheet for the
5101 gives the impression that
using its standby feature is as easy
as putting the right voltage on pin
17, there's a bit more to it than that.
To be sure that your data doesn’t
disappear in the standby mode,
there are four hard-and-fast rules
that must be followed closely and
in a certain order:
¢ The IC has to be |locked in the
read mode.
® The address lines have to be sta-
bilized.
® All inputs and outputs must be
turned off.
® The transition to standby power
has to be glitch-free.

Locking the IC in the read mode
is important, but often over-
looked. Remember that you can
write to the 5101 when r/W is
brought low. That line is also
brought low when system power is
disconnected. But if another line
stays active for any time after that,

WwWwWw americanradiohistorv comm

a phony-baloney write is gener-
ated. That means that the next time
the circuit is powered up, you'll
find some of the data overwritten.

There are two ways we can guard
against that. One way is to lock the
operation of pin 19, CHip ENABLE, tO
the power-down procedure. The
other way is to directly control the
R pin, and synchronize it to the
transition to standby.

Control synchronization

If you lock the device in read by
directly controlling the rRAW pin,
the address lines must remain un-
changed. However, the more tra-
ditional way is to completely
disable the IC. Then, what’s going
on with the address bus is irrele-
vant.

The same thing applies to the
(/O. Disabling the entire 1C, natu-
rally, disconnects the IC from the
IO bus. However, if things are
done differently, you'll have to de-
sign a circuit that first disconnects
the memory from system I/O. The
outputs are no problem since the
5101 has a separate control {pin 18)
to three-state the output. But a
buifer arrangement of some type
is needed for the inputs.

The last rule, and the last opera-
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ComPUTERDIGEST

i NEW KIND OF MAGAZINE FOR ELECTRONICS PROFESSIONALS

OPTICAL CHARACTER
RECOGNITION
Keeping Up With The State Of The Art

YOU CAN ADD
A HARD DISK
It May Not Be As Difficult As You Thought

WRITE PROTECT
NOTCH BYPASS
Now You Can Use Both Sides Of A Disk
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FEATURES:

s+ 5" GREEN DR AMBER CRY

+ 19 INDEPENDENT 55 PROGRAM-
MABLE FUNCTION KEYS

» TWO 400K DSDD DRIVES

* 64K BYTES 200 NS RAM

s C BASIC COMPILER

* IEEE 480 BUS MASTER PORT

* 246 LBS

+ CPM 2.2 OPERATING SYSTEM

*» MBO (L8O, LIBag, CREFB0)

* SOURCE CODE OF THE BI0S
PLUS UTILITIES

+ OATA COMMUNICATIONS
SETUP PACKAGE

* SERIAL & PARALLEL
PRINTER PORT

+ DATA COMMUNICATION PORT

$849.00

W/Q Bundle

General Specifications

ZORBA is the lawest cost 1ull fealyred
poriable computer. This g weghl com-
Cuter b8 rugoedly packsged in & Conve-
nipnt carrying case The case surrounds
& 3onG Inner Chasss whech furthet pro-
tacts the ZB0A based computsr with s
two doubis s:ded doubls densty disk
400K drrves. 18rge sasy W0 read 9
dispiay screen and well oesigned
derachadle heyboard,

2OABA uses CP/M, the mdustry standard
OpBATING 3y3tenn, witCh Means thal a
wide range of eaisting software 4 readily
avadable o the user.

The ZORBA users manual covers opera
o of the yrit, &)l suPPlied software and
all interace and internsal intormation A
SyStem dukptte is SUPPd with all
systern fies and utities A sacond
didkelte contune i sources Jor all ZOR.

BA sonrwars includmg BIOS, SETUP,
FORMAT, and PATCH.
ComputerDigest — JULY 1985

ZORBA

PORTABLE COMPUTER

THE EXPERTS’
CHOICE

BEERSUSEEREREL AL S

BUNDLED WITH
WORDSTAR, MAIL MERG, SPELLSTAR
DATA STAR. REPORTSTAR. CALCSTAR

DEALER INQUIRIES INVITED

Keyboard

commuracales seraly with CPU
Dalachable with 2 loot coded cord
95 keys In standard QWERTY lormat
13 Kay Numeri€ pag
Ingdependen! Caps Lock and Shifl Lock
55 Sofware Mogrammabis funchon keys
AR werys AUtG-Tereal afler 1 second delay
Al Standard cursor and terminal control

Keyy

Disk System

Contralier. w1793

Drives 5 25 Double Swied.

Double Density, 400K
48 TR

Budl-an disk interchange formats; Xerox
820 (8D, DD), Kaycomp y, DEC
YT-180 (SD), Osborne {SD} and 1Bm-PC
leg CPM/BEI and Televideo BO2
[Read/wrie and Format companbility)
[Expandate 1o 8% Formats)

Spacifications
Genaral Mechanical
and Electrical

Widih 17.5 inches (44.45 tm)
Heght - 9.0 inches (22 B& cm)
Depth -16.0 nches (40 64 cm)
Waight -24.6 pounds (11.) Kg)
Power  -80-130 VAC or 190-2a5 VAC
50:60 Hrz
170 wans max
Displar
Display Tube.

97 diagonal, Green or Amber
High resoiution display Cireury
60 Hz refresh rate

Display Format:
25 ines ¥ BO Columns
5u7 Characher Font with lub descenders
128 ASCN Charactars
8:5 32 Characters Graphic Fonl
2K Memory Mapped Display Buter

ﬁﬂﬁymw, 148,

130 Baywood Avenug, Longwood, Fiorida 32750
305-830-8886

800-327-7182

CIRCLE 264 DN FREE INFORMATION CARD
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OPTIONS:

+ 16 BIT 256K AAM UPGRADE
(8088 CPU) $600.00

» 800K DSOOD 96TPl DRIVES
$200.00

+ COMPQSITE VIDEO OUTPUT
$100.00

*» SOFT VINYL CASE $25 00

» TUTOR KIT; $15 00
(CPM, WORDSTAR, CALCSTAR)

+ SCHEMATIC SET $10.00

+ 10ME HARD DISK DRIVE

VISAIMC

$1049.00

With Bundle

CPU Board

zanA CPU running &t 4 Mhz wih
N0 wan siates

B4K Dytes of 200 ns RAM (SBK after
CP/M ioaded)

16K bytes of EFADM (2732)
can be swiichad in and out by software
12K available jor user EPROMS

8275 CRT controller, DA driven

1793 Floppy disk controser. SMC daia
separatolr

Bipolar proms Configura 10 addresses

Fulty structursd Intefrupts pnormizec by
twoolar proms

Interfaces

¢ Full asynchronous RS232 port with
modem control Baud rates and dala
transiat:on and Prolocol programmabie

= Fyll asynchronous full duplex R5232
port wall hardware handshake (for
prinlsrs) Baud ratas and prolocol
programmable. (Senal Prntar Ponl

* One B Bit parailel port enth indepen.
denl strobe and resdy knes Suppors
Cenironcs inerface with & available
sdaptor cable

* {EEE 488 Buy Master Port le General
Purpose lastrurneniaton Buls) not Sofi-
ware Supporisd

» 21 Siandard Sohware Programmatle

Raud Rales: 45 5 1o 19.200 BPS
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Cptical Character Recognition

The technology has come a long way, as you'll leam in this state-of-
the-art report. OCR units are able to save 4 lot of time and work
Mark Stern

write-Protect Notch Bypass’
You won't have to cut or punch slots or holes any longer This simple
circutt does it all electronically Noel Nyman

Adding A Hardisk Driver

This step-by-step explanation makes it all simple. Even if you have
no plans to do this in the near future, you will want to leam what's
involved—ang what the benefits are. Herb Friedman

Editorial
Language: Words ¢an be important

Letters
Computer Products

Software Review
Dysan Interogator

Page 8

Page 14_

ON THE COVER

Opitical Character Recognition {OCR) has come a long way since its
INCeption. We now see & form of it in daily use at grocery
checkouts with Uniform Price Codes. Our cover shows the Desk-
Top unit from DEST, Inc. See page 8.

NEXT MONTH

DIGITIZING TABLETS
Inputting without a keyboard isn't new but technological
changes have been making it better,

CASSETTE-TO-CASSETTE INTERFACE
This simple construction project will take the drudgery out of
tape copying for you.

DELUXING THE RADIO SHACK COLOR COMPUTER
Making your low-cost unit perform like a top-dollar imvestment

JULY 1985 — ComputerDigest 3
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EDITORIAL

Language: A tool for communication.

mThere’s an old saying among writers, “Write to express not to impress.”
Cne of the first things that technical writers [€am, is that the first time you
use a new technical term, you explain it. If you aren’t communi<ating, no
matter how well-written the piece may be, itS worthless.

We who are irvotved with computers are often guilty of the same kind of
sin. We know what we mean, we know what we want to say, but we
sometimes forget who it is that we're talking to. And if we use waords, terms
or expressions that our listeners do not understand, we are not
communicating

These “special words™ that are indigenous to a specific field, are called
“jargon.” And they exist in every trade there is. Arnong the practicioners of
that trade, the words are well understood, but to an outsider, they might as
well be a complex foreign language.

While they form a sort of “spoken shorthand” to peopie within a given
field, they only serve to confuse those who are neophytes. If you're out to
impress people with your knowledge, you can sprinkle jargon into
everything you say and when you see the utter confusion on their faces, you
can mentally pat yourself on the back and remind yourseif about how
positively balfiant you are!

But rest assured that there are others—many others—who know a good
deal more about computers than you do, and are ¢apable of leaving you
confused as well.

How much better to make certain that what you say is understood by
everytody present. For one thing, its only polite. For another, you'll be
communicating. And if you really have something to say, it will be
understood and appreciated by all. Those who are truly secure in their own
knowledge don't feel that they have to impress anyoody:

So of course, they make a much better impression!

Byron G. Weis
Editor

gg:rﬂlgnl § pubishad mMonthly &5 @n neert i Rato ine try Gmnwxh Publeations
& At SOouth mmmmmcmpon o at New York, NLY. and addtonsl
mmng offices. Copynght & 1985 Gernaback Publcationa. Ins, ANl ngnts reserved Printed in U, SA

A stamped seif-acdressed emetone must accompany 8l submitied MANUSCNDts andor artwork Of Sholographs if
theit redurn I8 cpired shoukd they be Mjecled We disciaim M responatulily fot the loss or dam3ge of
MAMUACIDIS 2Ad'of artwork oF pholograPhs while in our POSSERSIoN OF (iherwise

4 CompulerDigest — JuLy 1985
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LETTERS

Out Of Warranty

After | hit the necessary break-in
miteage on rmy ¢ar, | finally got to
floor the accelerator and see what
it could do. Now:, Hinally, my
computer has passed the warranty
clate. Does this mean that at last |
can open "er up and start
modifying some of the innards
without having to worry?—Tony
Richards, Corpus Chrsti, TX.

its not the same thing at all,
Tony Up until that warranty poirt,
should anything have gone wiong,
you could! have brought your
computer back for factory
service—provided you had not
opened it up Now that the date
has passed, amything that goes
wrong, either with or wathout your
help is on your own shoulders
and pocketbook. Good luck.

Glitch!

In the April, 1985 [ssue of
ComputerDigest there appear to
be some mistakes in the program
for "Resonant Circuit Design.” One
eror was corrected by changing

line 420 as follows:

420
T = SQRU(Z *((9*D) + (10*G)ND)
was published.

490
T=SQRI(Z(9°D)+ (10GRYD/D)
is correct.

Also, line 100 should end with a
quotation mark (") like line 90, and
in fine 140 the semicolon after CLS
should be a colon. There should
be a space between GOTO and
90. In line 220, delete the comma.
And whule line 450 is not wrong, |
would recommend a space
between the first quote-mark and
the word IS,

After making these changes, the
program ran quite weil.—Jack
vers, Westwood, MA.

Thank you Jack. We've recened a
few calis and letters on that cne,
and your information certainly
helped. We really appreciate it

Dear Abie?
My girl friend left me for another
Quy who is [oaded with money,
and | can't get her out of my mind.

What can | do?—Ken Harwood,
Hilo, HI.

Ken, | think you must have written
TWO letters and put them in the
wrong enveiopes. I'm really
curious to see how “Dear Abie”
answers the one intended for us!

Computer Operator?

Yhat exactly constitutes a
“computer operator?” Granted, the
quy who Can write his own
software and run it is 8 computer
operator But if this is true, how
about the man who buys ready-to-
use software and just runs it on his
home computer? [sn't he an
"operator?” What started all this
was a fnend who just bought a
newv Car with a computer Contro!
in it, and now he’s telling
everybody he’s a computer
operator—Frank Spevins, New
York, NY

it seems to be a matter of degree
Frank But be tolerant. If this rmakes
him happy go along wath it it
doesn't hurt anything, does it?

COMPUTER PRODUCTS

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

SCHEMATIC DESIGMER SYSTEM, the
DASH-E 18 designed for engineers
using the 1Bm PUXT or AT, adding a
new coordinated set of enhanced,
mouse-crven editing features

DASH-2 capabilties inClude:

Tag and drag, which enables the
user 10 pick a symbol, 8 drawing area,
or alphanumeric field and drag the
targeted selection across the screen
while maintaining connections.

Snap which allows the user, when
drawing & Circurt Connection, 1o posi-
tion the cursor in the vicinity of 8 pin,
“snapping” the connection in place. In
the snap made, when the cursor is
inside a symbol cell, 8 pin cursor
appears on the closest pin. The pin
cursor Jumps from pln to PIN as the

R
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Cursor is moved 1o locate the desired
contact pin.

Area definition, using mouse,
wherebry the mouse is used 10 locate
Ay WO OppROosite comers of the
desired area The area boundary is
displayed in “real time.”

WwWww americanradiohistorv comm

The DASH-2 add-on package
{model DP-MAP-PC) for the 1BM PC 1S
oriced at 55,980, with the complete
DASH-2 system (model DP-545-PC)
including the 18M PC and prnter,
selling for $9,980. DASH-2 for the IBM
XTI (model DP-MAP-XT) i§ priced at
$6280, add-on-package, and $12,980
for the complete system (model Dg-
SYS-XT)—FutureNet Corporation, 6709
Independence Ave., Canoga Park, CA
9N303-2097,

YIDEQ DISPLAY TERMINAL, the
model ADM 19plus, is a smart editing
terminal useful for word-processing,
financial spreadsheets, and other spe-
cialized appications. The block mode
terminal is compatible with the Tele-
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video 925, 950, 912, and 920 terminals,
and the Lear Siegler ADM 2, ADM 12,
and the ADM 31,

CIRCLE 22 OM FREE INFORMATION CARD

The terminal features programmable
cursor keys for word-processing pro-
grams such as WordStar, a variable-
format dispiey memory: vanable-speed
vertical and honzontal scroiting. The
model ADM 120ius prowdes two
pages of 80132-column by 24-line
display memory (plus 25th status ine),
of a choice Of wide and long pagde-
memary configuraions. A four-page
memory Option is alse available to
double the standard mermnory formats
and add a 158-column by 48-line
“Super Page” display-memory format.

The model ADM 19p1us 15 priced at
$745.00.—Lear Siegler inc/Data Prod-
ucts Division, 901 East Ball Road,
Anabeim, CA 91805,

SPEECH SYNTMESIZER, the Voice
Master for the Cormmodiore 64, the
Apple I, Il 4, and lle (shown), 15 three
products in one: & speech synthesizer,
voice-recognition system, and music
machine.

CIRCLE 23 OM FREE INFORMATION CARD

The Vorce Aaster speaks Clearly in
YOUr OWN vOiCe, in any language, and
with any accert It is basically a digital
1ape recorcder To record speech, the
user uses the commandt LEARN and
speaks into the microphone what he
OF she wants the cormputer to say To
play back, the SPEAK command is
used Up to 64 different words,
phrases, OF other sounds can be in
memory at one time, and entire vo-
cabulanes can be stored and ioaded
from disk.

To use the speech-recognition fea-
ture, the user stores the words of
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phrases 1o be recognized, using the
RECOGNIZE command. Voice Com-
mands can be used to change letter
keys to Cursor keys and control cursor
speed with woice pitch ~ faster and
easier than using @ mouse or joystick.
Other apphications include voice-acti-
vated padiocks, telephone daiers, and
aids for the physically handicapped.

To use the voice harp, the user can
compose and perform musiC in real
time Dy humming or whisthng. The
user'’s voiCe or whistle pitch will write
the notes—inciuding duration: and
rests.

The Voice Master for the Com-
modore 64 {specify disk or tape) is
priced at $89.95; for the Apple I, Il +,
or lle, the price is $119.95, The Sound
Master onby, with demo disk and 32-
page manudl, is available for $39.95 —
Covox, inc,, 675-D Conger Street, Eu-
gene, OR 97409

EDUCATIONAL GAME, Torpedio Run,
is a simulation which presents eight
histoncal World War |l submanne mis-
S1005 in which the player sub
cofronts enemy surface vessels in the
same sequence as actually occurred.
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Players can compare their perfor-
mances against that of the L1.S, sub in
those historic naval engagements

Torpedo Run puts the player in the
role of captain of a diese| electnc
submarine operating In the South Pacif-
ic. The player is challenged to develop
good judsment, strategy deciskions,
and battle tactics Constant on-screen
display monrors such variables as
speed, Neading, depth, and remaining
power and tormedo supphy and
provide immediate dats on enemy
vessels. Enemy surface patrols drop
depth charges, In¢reasing speed for
ungenwater maneuvering nsis deple-
tion of electrical power Surfacing to
recharge battenes opens sub to attac...

It is imeresting to specuiate on how
the actual submaring commanclers
might 3o with this 9ame couid they
reenact the orginal missions.

Torpedo Run has a suggested retal
price of $39.95 —Brainpower Inc,

WWwWwW americanradiohistorv comm

24009 Ventura Bivd, Calabasas, CA
1302
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LANGUAGE SERIES, [INKWORD, 15
avgilable for all models of the Atari
computer, as well as for the Com-
modore 64.The four programs in the
series consist of Spansh, French, Ger
man, and Italian. LINKWORD uses a
system based on imagery, linking for-
€ign words 10 acoustiCally similar
English words to provice an 2asy-to-
remember visudl association. Using
both the computer program and the
audio cassette, the student Can expect
1o leam a basic 400-word vocabulary,
plus grammar and pronunciation in
about 10 houwss. The suggested retail
price Of LINKWAORD is $24.95 for each
language —Artworx Software Compa-
my Inc, 150 main Street, Fairport, NY
14450,

EXTENDER BOARD, the maodel
36590-20, has test points for all 86 bus
fines adjacent to the card connector
for fast troubleshooting. Each line is
marked for convenient igenufication.
The 9.00-inch lorg by 9.75-inch
wide board 15 fabricated of 0.0625-
inch thick FR4 expoxy-glass laminate,
ciad with two-ounce Copper-plated
bus lines. Bus lines are protected by a
thick solder-mask coating 1o prevent
short circuits dunng testing
Card-edge-connector contacts have
2 10-micro-inch gold fashing over
nickei plating, while receptacle con-
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tacts incorporate 30-micro-inch gold

inlays. The model 3690-20 is pnced &t

$50.70—Vector Electromc Company

‘1;3460 Gladstone Avenue, Sylmar CA,
349
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SOFTWARE
REVIEW

Dysans "“Interrogator.”

mA floppy disk drive is 8 precision device. Everything,
from the rotaticnal speed of the Aoppy disk—called
the “Spindle Speed™—to the tolerances of the
mechanism that positions the readiwrte head s
measured in minute increments, and everything must
come together with the same rejationships each time
the drive is used. Whether it's the first access, the tenth
of the ten-thousandth, the readiwnte head must take
exaclly the same pPOsItion(s) every time.

insignificant vanations in the speed of the disk or
positicning of the readiwrite head can prevent a drive
from reading disk files written earlier in the year, or files
written Dy the computer at the next desk: It's the reason
whiy disk files written by your office PC won't read on
your home PCjr, and vice versa,

To insure that arry drive can read the disks written by
any other drive, floppy chisk drives must be maintained
within 8 narrow range of tolerance limits. Variations
from these tolerances are termed misalignment.,

Unfortunately, ordinary misalignment readswrite
probiems which ¢an be rectified by a moderately-
pricect alignment usually appear to the non-technical
yser as a computer malfunction or as a glitched disk,
anc many a gollar has been wasted oh phantom
computer repairs, just as many a perfectly good disk
has been glitched attempling tO “repair” or “recover”
from a non-existent glitch. Yet all these problems and
hassles can be easily eliminated in less than a minute
by using a software package called Interrogator to
evaluate a PCS disk drrves.

interrogator, which 1s produced by Dysan, the same
company that manufactures high quality disks and the
special test disks used by disk drive manufacturers and
service technicians, consists of two 5% inch disks and
an instnuction manual. One disk contains a self-booting,
menu-driven control program, the other disk is Dysans
Digital Diagnostic Disk {called a DDD), the same test
disk used by disk manufacturers and service
technicians. Together, they can evaiuate the RoppRy
drives of an IBM PC, XT or PC Portable, and can uncover
potential disk drive problems before they begin to
seriously affect writing and reading of the disk files.

To use Interrogator you simply loxd the sel-bocting
control program and then replace the control program
disk with the DDD disk. The DDD, which runs under
control of the menu dnven software, contains several
test functions for such things as the spindle speed,
alignment and positioning of the readiwrite head, and
actual reading of test writes Since most of the checks

and tests are intended for the service technician they
are run as individual tests and the resuits are displayed
graphically in a form understood by technicians, or by
someone with an ydea of how a disk drive works. For
the layman there is a menu selection called Auto
Sequence Tests that automatically steps the drive
through the tests, displaying the test results in layman's
rather than technical terms, also indicating by a single
phrase whether the drive has passed or failed the tests
(whether the drve is within predetermined tolerance
limits). Ary test result that does not fall within the range
of the preset tolerance limits is highlighted o the user
knows what test has failed.

The screen chispidys of the Auto Sequence Fests for
each dnve can be pnnted for side-by-side
comparisons or for future reference. Interrogator even
pemits the user 1o type a short comment at the
bottom of each display prior to printing.

At each step of the test selection and printing the
user responds directly t on-screen prompts using only
the function keys. It t1akes nG technical skill, knowledae
of even experience with a computer to use
interrogator.

The documentation works on two levels. It covers
the layman’s tests and what they represent, then
progresses through an easily-understood discussion of
a disk drive’s parameters, and finally covers the use and
interpretation of the technician-onented checks.

A menu driven PROGRAM SETUP allows the user to
change the default conditions of the disk drve’s track-
seek time, head-settle time, readiwrite retnies, and the
total sides tested: the Auto seguence tolerance limits:
the program parameters {mondchrome or color and
sound on or off): and to create backup disks with user
determined setup values and parameters. As initially
supplied, Interrogator is configured for a monochrome
monitor, and while the oolor display is most decorative,
it serves no functional purpose, Similarty, while it might
appear there is some need to change the tolerance
limits, the average user would have no reason to do so,
\While it's possible a disk-service technician rnight have
some reason to change the tolerance limits, they are
best left as they are. Although the use of interrogator
almost insures the compatibility of disk files between
several IBM personal computers, it is also surprisingly
effective at detecting the cause of intermittent read and
write failures. For example, the computer on which this
review was written has had a recent problem with
intermittent reads and writes from the B: drive.
interrogator cisclosed that the drive was sluggish and
out of tolerance when the computer was first tumed
on, but after several disk operations—what is called
“exercising the drive”™ —the drive “pulled in.” Knowing
what was wrong, by exercising the B: drive until
interrogator showed all parameters to be within the
accepted tolerance rande, it was possible to avoid
defective reads and writes until the computer could be
freed for overhaul of the disk drives. Considering that
the Auto mode nuns a compiete check in nominally 20
seconds, one could not ask for a8 more convenient way
10 check the system. —Dysan Corp,, 5201 Patrick Henry
Drive, Santa Ciara, CA 95050, «Dp
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OPTICAL
CHARACTER
RECOGNITION

There are other ways lo input
than the keyboard—easier ways.

MARC STERN

uif there's one thing you lkeam when you buy a
microcompdter, it's this: the keyboard is a great input
device, but sometimes you'll wish it were better. You
usually realize this when you find a fantastic program
which must be laboriously entered fine-by-line from
the keyboard.

Relief at hand

The need for altemative input methods is strong and
the market points this out. At the moment, you can find
dignal pen tablets and bar code reacders, as well as
keyboards available for data input. Each offers its own
aclvantages and, its chawbacks

The bar code reader can accept input from Unrversa|
Product Code strips, but can't recognize handprinted
or written data. Which brngs us to an input alternative
that can save you hours at the keyboard, the optical
character recognition device,

The OCR

These can range from simple wand-like instruments
that you draw across a typed or printed line, to
sophisticated standalone devices which will read many
typestyles and increase the versatility of any small-
computer system. In fact, the key difference between
the wand and the larger cdevice is that the wand can
recognize far fewer typestyles.

One of the most sophisticated units on the market—
perhaps the most sophisticated—is manufactured by
DEST Corp. of Milpitas, CA. DEST is one of the leaders
in optical character recognition technology (OCR) and
it offers this functionality in its WorkLess Station,

Looking like a standard office copying machine, the
compact DEST device works automatically; recognizes
over 100 characters from at least 10 typestyles, and
inserts formatting codes for word processing programs.
(See Fig. 1)

Shrinking technology

If you've been invoitved with computers for more
than a couple of years, you've probably nin across OCR
readers. Typically they were big units, standing as much
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as three or more feet tall. That has changed.

For example, there’s an OCR device made by
Oberon which looks like a secretary’s copying stand. it
holds a piece of paper and you move the OCR head
across the line of type. Then, there's the WorkLess
Station, which occupies the desk space of a
microcomputer system. That the manufacturers have

STANDARD SPECIAL CHARACTERS

1AESRCE () +" " ey -=, .2/

ADDITIONAL CHARACTERS MECOGMIZED A WORKLESS STATION
§U°[)Ex momt><| %%

FIG. 1—THE DEST WORKLESS STATION Is an example of
today's advanced OCR lechnology. it is capable of recog-
nizlng about 10 typefaces, which cover the majarity of type-
styles used commercisily. Because of thls, it can accept a
wide variety of printed input.

been able to achieve these size reductions is due to

very large-scale integration technology which has taken
the functions once handled by many computer boards
and has put those functions on integrated circuit chips.

Further, these devices are srarter In today's desktoo,
microprocessor-driven OCR device a 2,048-element,
finear photodiode array can recognize aimast any
typeface used commerCially This contrasts with older
OCR devices which were limited to specially designed
“computer” typefaces—Courier 10 and 12.

(In a recent test, in fact, a DEST unit recognized a
typeface which it wasn't supposed to be able to
recognize. The specifications on this unit, in fact, seem
consenaative. Although the Company Claims it will
recognize 10 or 5o typefaces, chances are it will
recognize many more.)

Intelligent character recognition

Nowv that we ‘ve established that OCR is a vital input
technology, its interesting to see how a typical system
works,
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For starters, this system is driven by an eight-bit
microprocessor {(MPLU) unit —DEST uses an 808S. The
MPU controls the entire device.

Take a ook at Fig. € and you'll see—in block form—
how the systemn works. The photodiode array sends its
information to a video unit, which digitizes the nput
and which, in tum, sends it to 8 control unit and on to
the isolation unit where the MPU is housed. The
isolation ynit s connected to an optional format unit,
which takes the raw, digitized output and formats it
into word -processor-compatible text cutput. It also
sends the formatted data to the host computer system.
If a character isn't recognized immediately, recognition,
correlator and typestyle extender modules are brought
into pPlay

In essence, that’s the entire System, buwt, its a good
idea to explore its operation in detail so you'll have a
better idea of how OCR technology works

When the system operator first inserts & sheet of
printed material into the OCR wnit, it is scanned by a
lamp which illuminates a mirmor and tens and focuses
the line on the photodicde array The array receives a
focused, one-pixel high reflection and each diode
detects the amount of light corresponding to one pixel.
The diades tum this information into a series of
voltages representing the data and these analog signals

usualty contains the MPU, as well as a DMA controller,
The rest of the circuitry contains serial to parallet
conversion logic; 32K of read-only memory-based
(ROM) character isolation routines; 39K of RAM, and a
unversal synchronous-asynchronous recerver/transmitter
(USART) to communicate with the host computer
system.

(The iast feature makes this device system
independent. It can be used wath any small-computer
system on the market that employs and R$-232C serial
communications interface  Further it can be
immediately interfaced wath that system, rather than
requiring special interface cards or configuration
routines. You can see the value of a universal type of
input dewice.)

In operation, the isolation module of a typical OCR
device isolates each character on a background frame,
Some systems use a 24 by 32 pixel frame, which gives
the system enough character definition to work with.

INFUT STALE

FORMAT CONRELATHR
894RD $OARD
Y=
80440 i FORMATYED | |UNFORMATTED
LENS wianon  FOR LG
ANALOG | y i
VIDED | UNEMI AR
[ BiGITAL oAl l SR | :
VIDED VIDED il I
¥IDED CONTROL soLATION] (RECOONTION
{ 004RD LEORTAOL JRganD WTROL |ananp jmu'
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TRMALATES |

TYPESTYLE
EXTENDER
0400

= —i TQ nOAT $YLTE

TYPEWRITTEN
PAGE . EEE:ENT
UINE
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sTEe - T B
DIRECTIGN - TILENS
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PHOTOOIODE ARRAY
SEE BELDW
=] |+ 004 IN. ., PREVIDUS
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004 IN
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L4 SCAN UINE
LINES TO BE
/ SCANNED
EACH PIXEL CORRESPGNOS TO ONE d
PHOTODIDDE AND DNE PARER STEP POSITION

FIG. 2—PRINTED INFUT IS DIRECTED Irom a mirror 1o an
array module which turns the pixei-high scan lines into their
analog equivalents. From there, it i3 processed by a video
board and sent through a controller module to the isolatlon
module, The isolatlon module filters input and directs the
dighized character flow to 1the recognition module and cor-
relalor board. These are the essential pieces of the OCR
picture. although some unils add optional format and ex-
tended typestyle modules.

are sent to the video module, where each pixel is
digitized. (See Fig. 3)

That digitization determines whether the pixel is
biack of white and the information—simiiar to the
image digitization in a facsimile machine—is sent
through the control medule to the isolation module
where the image is stored in the unit’s random access
memory.

The isolation module is the heart of the unit. It

FIG. 3—USING A 2,048-ELEMENT linear photodlode array, an
advanced QCR unit creates a serles of one-pixtel scan lines.
The diode array detects the light. Each character occupies a

.24 x 32 phxel matrix.

This type of definiticn is also great enough to
compensate for skewed or bowed lines, close or
touching characters or underlines.

When the system is finished isolating the particular
character, it is sent to the recognition module, which, in
conjunction with the correlator module, compares the
characters to those stored in ROM. The recognition
module contains RAM 1o store the still-unknown
character and it contains 8 ROm-based recognition
routing for the character identification. When the text is
identified, it 1 sent to the computer in page form,
using the R$-232C port. A format modute can set this
informaticn up for a specific word-processing program
if it is commanded to.
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Character recoghition

The heart of today's OCR device is the typestyle
recognition routine stored in ROM. This can be
permanent ROM or erasable programmable read-only
memory (EPROM).

In general, these routines are generic and are capabie
of recognizing a@ wide vanety of typefaces from many
manufacturers. {See Fig. 4.) There are some limited OCR
systems which require typeface-specific ROM for the
device to work Correctly, but todays sophisticated
devices are capable of recognizing a great range. For
example, the DEST system can recognize about 10
genenc typestyles, which cover about 95 percent of
the typefaces used today.

The typical acvanced OCR system today uses a
character-recognition system that is as much a filter as it
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FIG. 4—THE CHARACTER-RECOGNITION ALGORITHMS in
an advanced OCR device. such as that made by DEST, is
generic. This means itis capable of recognizing a wide variety
of Iypestyles from various manutacturers. i

is @ Character-identifier The algorithm used for Character
recognition also accommodates such things as ink
splatter, copier specks and stroke-width variations. In
this mode, it acts as a filter to take extraneous “noise”
out of the picture. For example, let’s say you are
atempting to read a document loaded with Copier
specks. The device’s programming makes allowance by
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filtering cut any speck that is smaller than the dot on an
i. The filtering action also normalizes ary letter stroke
abnormalities.

The character-recognition routine is actually a matrix-
type matching algorithm, a system such as that
employed by DEST matches unknown characters with
those stored in ROM templates. And, if the system fails
to achieve a good match, the character is rejected until
the best known-to-unknown character match Is
achieved. Interestingly, the program algorithm also has
the capability of dealing with a duplicate match
situation. Hf an unknown letter falls best not only under
one A template in the program’s memaory, but that it
aiso fits under another A category In this situation, the
algorithm determines which is the better fit and
recognizes that letter

But if the system still can’t determine what letter a
character is supposed to represent, the algorithm has a
fail-safe built in, 8 context resolution system which it
uses to distinguish ameng characters of similar shape.

For example, with some typefaces the digit 1 and the
letter “1” and the digit 0 and letter O are almost
indistingulshatle.

In this situation, the program takes advantage of
artificia! intelligence techniques and resorts to
deduction. Look at the price $35.10 and the word still.
In each case, there are characters that just can't be
identified on the basis of thew shape - 0, "0, 1, “L.”

Like someone using deduction in the numeric
exampie, the program sees there is a 5 in the
immediate vicinity and makes the determination that it
is worlang with a number. It doesn’t look at the
decimal, but relies on positional information, instead.
Since it does, it determines that a one and zero follow
the decimal point. Likewise, using positional
infomation, the algorithm sees an “i” before the two
"Is” in still and therefore determines it is a word,

If the algorithm still cant determine a letter after all
the filtering, the microprocessor in the systemn issues a
reject-character code and sends it to the computer
where it appears in the text. Since the algorithm
recognizes most ietters, it is easy for the computer user
to search through and feplace those Characters with a
word-processor’s global search command.

Fortunately the occurrence of rejected letters is fairty
rare. Statistics show they ocCur about once in 2000
characters. Further, those characters which might slip
through the cracks in the recognition atgorithm and
which might tum up as incorrect letters are even more
rare, on the order of ance in 20,000 to 30,000
characters.

Special cases

Today's advanced OCR has a feature that earlier
systems lacked, the ability to recognize an extended
Character set. For example, earlier and more limited
systems usually can recognize BO to 90 characters at a
maximum. However, today's advanced system can
recognize 100 or more.

Today's OCR device can now be used by the
microcomputer user and it will be a welcomed
addition, indeed. D>
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WRITE-
PROTECT
NOTCH
BY-PASS

You paid for both sides of your disks.
Here's how to use both sides.

NOEL NYMAN

Bif you own a single-sided floppy disk drive, you may
have read that the opposite side of your diskettes can
also be used 1o store data and programs. Dunng
manufacturing, all disks are tested for data recording
integnty on both sides. Those not meeting
manufacturers standards on one side are packaged as
single-sided disks.

Using the uncertified “backside” of disks isn't
recommmended for valuable data or for disks that will
be read frequentty When you flip a disk over, the
cleaning material inside the jacket may release particles
of dust and oxide to the disk surface and corrupt your
readMwrite head. Dual-sided drive gwners don't have
this problem: their disks tum in one direction onty.
However, many computer owners use this technigue
for archival or back-up disks which are read
infrequentty.

To wnte on a disk, the write-protect notch must be
uncovered. On a single-sided disk, there is no write-
protect notch for the back. Special punches are
available that will cut a neat, square notch. Most users
prefer tO use a conductors punch or a scissors. Using
any of those methods may damage the disk jacket or
warmp the disk itself.

How it works

Here's how to modify your drive to electronically
bypass the write-protect Circurtry We'll use the
Commaodore 1541 disk drive in our example, but the
same 1dea should be adaptable to Atari drives or any
other disk drive that doesn't use the small timing hole
near the disk’s center,

In most disk drives, the write-protect notch is sensed
optically An LED is mounted opposite 8
phototransistor with the write-protect notch lined up
between them when the disk is inserted. If the notch is
uncovered, the light from the LED causes the
phototransistor to conduct.

0On the Commodore 1541, this brings the write-
protect line low (ground potential or near zero volts)
and signals the drive circuitry that the disk can be
written to.

If a write-protect tab is in place, or there is NG notch
on the jacket, the light path is biocked and the
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SMALL CIRCUIT BOARD with IC, swilch and resistor all in
place illusirates the simpliclty ol this circuit It allows you 10
write to both sides ol the disk with no need for punching
holes.

transistor does not conduct This leaves the write-
protect line high on the 1541 and the drive will not
write to the disk

To bypass the circuit, hold the write-protect line low
by shunting the phototransistor with a resistor. This is
easy in most drives since the phototransistor is
mounted on the drive mechanism and the Ieads from it
plug into the circuit 'board. No changes are required on
the Circuit board itself.

Be careful!

You may want to wart until the warranty expires
before atternpting any modification. If possible, obtain
a schematic of your drive from a dealer or repair
service. The drive Circuits use CMOS chips which can
be damaged by improper handling. Use normal CMOS
precuations when working around the Circuit board.

First unplug all cables, then remove the top cover
from the Commodore 1541 by Icosening the four
mounting screws accessed through holes in the bottom
cover. kemove the metal shieid that covers the circuit
board. Two screws on the left side secure the shield.

Look for the largest plug, labeiled “P6”™ on most
boards. It is a 15-pin plug but only & few wires are
connected. Counting from the back of the drive, [ocate
pins 12 and 13. These are the wires coming from the

- TOWRITE PROTECT
PHOTOTRANSISTOR

(SEE TEXT}
= TOWRITE PROTECT
PHOTOTRANSISTOR

o4
A
v
=xZ

FIG. 1—IN ITS SIMPLEST FORM, the schematic above uses
only a switch and resistor.

Dhototransistor

To make sure you have the right wires, carefully bare
the Insulation near the plug and connect a voltmeter or
legic prooe to them Pin 13 is the negative or ground
side. Plug in the power cord and tum on the drve. Be
careful not to touch the circuit board white the power
cord is connected. The voltmeter should read near
Zerg volts.

Put a disk part-way into the drive so the write-

WwWww americanradiohistorv comm



www.americanradiohistory.com

protect area is blocked. The voitage should increase to
almost three volts, a TTL logic one or high. If you get
these readings, you have the proper wires.

Figure 1 is a diagram for installing a switch and
resistor to bypass the phototransistor. A 9K resistor (R1)
worked on the drives we tested, but you may have to
try values between 1K and 2K to get reliable operation.
Do not simply short the two wires together, as this
might damage the phototransistor or other Circuit
components. If you mount the resistor directly to the
switch, no separate circuit board or stand-offs will be
required to hold it

Additional clrcuitry

Although this simple modification will allow you to
write to the uncertified side of the disk without
punching notches in it, we recommend the Circuit
shown in Figure 2. This will flash the green “Power On”
LED whenever the write-protect bypass switch is
turned on.

We used the LM3909 (IC1) because it provides a
bright LED flash at fow voltage. This lets us use the
volts avaitable at the green LED'S plug directly with no

RED WIREFROM & B TO RED
CIRCUIT BOARD LED WIRE
(4] 1.8
| LAY a
BLACK WIRE f g A704F
FRAOM CIRCUAT —-
BOARD
pi TO BLACK
=, LED WIRE
|
TO WHITE - ..
PROTECT
PHOTOTRANSISTOR =
Al
2K SEE TEXT)

FIG. 2—MORE ELABORATE CIRCUIT is stiil not complicated,
bul accomplishes a great deal more. Reslstor R1 mighi have
to be changed. See text.

changes on the drive circuit board. Cut the red and
black wires going to the green LED and connect them
as shown in the schematic. You may want to use plugs
and sockets to connect the circuit to the drive $0 you
can remove it if you need to have your drive serviced.

Any double-pole, double-throw switch will work,
but select one that will fit into the case past the drive
chassis before you start punching holes. The switch we
used is a miniature toggle that can be located almost
anyplace A slide switch might have been more
compact, but wouid have required additional holes,
The ¢ircuit board we used fits nicely In front of the
“short” circuit board used in the newer 1541 drives and
can be boilted to the unused circuit board mounting
tab,

Once the switch and LED flasher are in place, test by
trying to SAVE a program to a disk with a covered
write-protect notch, With the switch in the on position,

the green LED should flash and the program will SAVE
to the disk

Avoid confusion

You should tum the switch on only when you SAVE
to or format a disk with no notch. If the switch is left
on, your drive can get very confused and give you
strange errors. To iflustrate this, tum the write-Protect
switch off, put a disk with an uncovered notch in the
drive, and type the following in direct mode
{Commodore only):

OPEN2,8,2,°X.5,W"

This tells the drive that we're about to write
information to a sequential file we've called “X.” The
red LED should come on and stay on, indicating that a
data channel is open to the dnve. Now remove the
disk from the drive The red LED will go out. The drive
“knows” that you've removed the disk and that the data

PARTS LIST
IC1—LM3909 LED Flasher
R1—2000 ochm, % watt resistor
C1—470uF Electrolytic Capacitor
S1—SPDT Toggle Switch
S2—0CPOT Toggle Switch
Circuit board, plugs and mounting hardware

¢hannel shouldn’t be held open.

Type: CLOSED
To get rid of the open file in the computer, then try the
same experiment with the write-protect switch on. This
time, the red LED does not 90 out! The disk drive uses
the high-to-low transition of the write-protect line as
the back of the disk crosses the light path to tell that
you've removed a disk. With the write-protect swatch
on, this line is heid low and the drive doesn't see any
change. If you change disks in this way, you will have
difficulty LOADing files on the first try More important,
if you SAVE to the second disk, you may overwrite
important data or programs because the drive will use
the Block Availibility Map of the previous disk

Properly used, the write-protect switch will give you
access to the back of your disks without the need for
expensive punches or danger of damage. It also gives
you a measure of security since there’s no telltale notch
to indicate that anything has been recorded on the
back

Using the electronic circuits shown here, you can
wirite to the back of the disk at your own volition; you'lt
find this a great convenience if you haven't had this
facility before. It effectively doubles the capacity of
your disks,

However, its always a good idea to mark or number
your disks 5o you'll know which disks are written on
both sides, and what information is contained on the
backs. A separate sheet or ledger can be maintained as
amenu $O You can quickly and easily locate the
information you require at any given time. You might
also want to carefully ¢lip one comer of the disk
envelope $O you can easily tap out any collection of
oxides and/or debnis that might accumulate in the
envelope and possibly foul your heads. <D
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ADDING A
HARD DISK
DRIVE

Here's how to add that hard disk drive
you've always wanted.

HERB FRIEDMAN

mAs software for personal computers gets more
complex, programs require greater storage capacity for
the program and related data. Even the two-sided disk
is hard-pressed to hold a complete program; the PC-
DOS version of WordStar and its speiling checker,
Correctstar Can't it on one disk: They require two disks
and become a pain to iun from corventional floppy
disk drives.

The easiest, most cost-effective way o inCrease
storage capacity for an IBM and some IBM-compatible
personal computers is to retrofit the PC with a hard disk
drive having at least 10 megabyte capacity Although
the harctware for T0MB of storage can Cost you
anywhere from a shade under 3800 to the price of a
used car, higher cost equipment doesn't always make
the system better: It often just makes it more expensive
(While hara disk systems of 15, 20 and even 30MB are
avallable, their ¢ost and Capacity are often beyond
what’s needed by the average technician, so we'll
restrict our comments to the 10MB equipment.)

Three kinds of installation

There are three ways to add a hard disk drive to a
PC: 1) Intemally—the hard disk drive replaces the
computers floppy B: dnve: 2) Externalfy—the hard
drive is in an extemal ¢abinet with its own power
supply and the PC retains both of its floppy disk drives:
3) Expansion-External—the extemal hard disk unit also

FIG. 1—MOST RETROFIT HALF-HEIGHT hard disk drives
come with a full gize front panel so the drive can directly
replace a full size floppy disk drive.
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has expansion slots for accessory adapters such as
Asynchronous Communications and Parallel Printer
Adapters.

As you might surmise, the least expensive hard disk
retrofit is a straight intemal repiacement, while the most
expensive is the expansion-extemal because its going
to have much of the same harctware as the original
computer.

At the minimum you will need the hard dhsk drive
and a hard disk controller, which Is an adapter card that
piugs Into the computer, of the expansicn wnit.
Although the hard disk drive and controlker 15 the rock-
bottom minimum ¢onfiguration, the controller requires
its own "long” expansion slot, which means the
minimum PC configuration requires a Aoopy disk
controller, a hard disk controller, and at least a
monochrome of color monitor card: That's three siots
out of a maximum of five before you add any other
adapters. A multi-function ¢ard and an intemal modem
wiil filt the computer.

The internal hard disk drive

An intermal hard disk drive replaces the computers
floppy B: drive. The capacity of a PC's 63 watt power
supply is no longer a primary consideration when
substituting a hard disk for a fioppy because the new
half-height hard disk drives, such as the "Quiie” (See
Fig. 1) uses about the same power as the fuil-size flopy
disk drive for which the PC was originally designed. A
straight swap of a hard for 8 floppy dnve does not
require a heavier power supply even if the computers
expansion slots are fully [oaded. But, a hard disk runs
continuoushy—it does not cycle on and off like a
floppy drive—s0 there is abways a minimum power
drain. If the computer is also equipped with a memory
expansion adapter, extra senal ports, and an intemal
modem—anather user Of moderate continuous
power—the 63 watts from a PC’s power supply might
be barely adequate for reliable operation,

The power supply lets you know if there's an
overioad Condition by turning itself off. If your PC's
power supply can't accommodate the extra continuous
Ioad of a hard disk, the least-expensive way to provide
extra power capacity is through an auxiliary power

FIG. 2—TO INSTALL THE HARD DISK simply unplug the ca-
bles trom the floppy B: drive, remove the two screws that
secure the drive and slide the Hoppy drive out of the cablnet,
replacing it with the half-height hard disk.
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supply for the hard disk drive that piggytoacks on the
rear apron. Qubie’, and several other supptiers of hard
disk units, sell “piggyback” power supplies specifically
designed for retrofit hard disk drives. While you could
just as easily replace the PC's power supply with a 130
watt unit, the pigaydack supply is all you need, and its
about half the cost of a 130 watt retrofit or reptacement
power supply (See Fig. 2.)

The external hard disk drive.

Although intemal hard disks are relatively inexpensive
and conventent to Install—the hardware simply plugs
together—they are often more trouble than they're
worth because you lose the floppy B: drive (unless you
aiso replace the A: drive with two half-height fioppy
drives, in which case the overall cost is going to get out
of hand). The problems caused by loss of the B: drive
can often prove insurmountable because much
software is specifically intended for a8 data disk on
drive B:, or works between drives A: and B: and won't
run from a hard disk. Also, if you leave your computer
connected to @ telephone line for remote access via a
modem, you keave the files on your hard disk exposed
to unauthonized use: Someone can easily issue a
FORMAT command and erase the hard disk’s files.

All such problems are avoided by using an extemal
hard disk unit, which can be nothing more than the

FtG. 3—IF YOU WANT AN EXTERNAL hard disk the drive can
be [nstalied in & conventionai enclosure power supply such
as used for floppy drives.

same drive used for the intemal instaliation, but in a
separate cabinet with its own power supply (See Fig.
3). The connections are generally the same nboon
cables used for Internal hard disks, only now they are
passed from the hard disk controller, out the back of
the computer, into the extermal hard disk cabinet.
Normally, the cabinet and power supply for an extemal
drive adds amywhere from $200 to $300 to the cost of
the hard disk unit. You could do the same thing by
using & conventional $45 floppy disk Cabinet/power
supply from Software Support, Inc. (One Edgell Road,
Framingham, maA G1701).

Although an external hard disk still requires a hard
disk controller in the PC, you don't have to remove the
B: drrve, and maore important, you can tum off the hard

disk by tuming off its extemal power supply (On boot-
up the PC's POST (Power On Self Test) automatically
determines if the hard disk is available.) If you now
leave the PC connected on-line to the telephone only
the A: and B: drives can be accessed; it as if the hard
disk doesn't exist at all. If you need to allow on-ling
access to some hard disk files, copy them to a floppy
disk before putting the computer on-line.

FIG, 3—IBM's EXPANSION UNIT comes with a new BIOS ROM
{on the conductive f0am} and a removal tool which is used to
axtract the existing pre-March 1983 ROM.

Extemal-expansion.

Uniess your budsget can afford replacing your present
floppy disk controller with one of the combbination
floppyMard disk controller adapters, you must give up
ONe more expansion slot, leaving a maximum of three
for everything else inclucing the monitor, If you require
greater expansion capacity the best option is a device
called an Expansion Unit, which contains a power
supply, one or two hard disk drives, the hard disk’s
conwroller, 8 Receiver Card, and up to five open
expansion slots. Let's explain the Recever Card. Some
sort of "communications system” system is required to
exchange signals between the computer and the
expansion unit. This is accomplished through an
Extender Card—a "transmitter™—in one of the PCs
expansion siots, and a Recenver Card in the expansion
unit: A multi-Conductor cable interconnects the two.

FiG. 5—The expansion unit contains its own power supply.
the controlter, 8 Receiver Card, and one hard disk. An empty
compariment (on the left) Is provided for a second hard disk
drive.
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The "communications circuit™ permits some of the PCs
adapters, such 8 Asynchronous Communication
Adapters, Parallel Printer Adapters, a Prototype Card, a
Game Control Adapter, and the Hard Disk Controller to
be moved to the expansion unit. The Monchrome
Display/Printer Adapter, memory expansion adapters
and the floppy disk controller can not be moved to an
expansion unit (uniess the expansion unit provides
DMA—Direct Memory Addressing) See Fig. 4.

Although there are several hard disk expansion units
in the marketpiace, the best value will prove to be the
IBM Expansion unit shown in Figure 5 because it
comes in a complete kit that even includes a ROM
module and a special IC tool.

Auto boot.

in order to access memaory options of more than
544K and an Expansion Unit—to boot directly to a
hard disk rather than Drive A.—an IBM PC requires a
“late” BIOS ROM: the ROM installed in all PCs
manufactured after March 1983, (The clate of
manufacture is attached to a cloth tag usually placed
over the intemal speaker wires.) If you purchase the 1BM
Expansion Unit the ROM is supplied in the kit slong
with a special tool used to remove the original ROM, (If
you don't need the ROM you don't use it} If you
purchase a non-IBM Expansion Unit you don't get the
ROM; instead, you usually get 8 software package
containing a utility that aliows the earty model
computer—usudlly called the PC-1—to recognize the
hard disk after it boots from a floppy Altemately you
could purchase an 1BM ROM upgrade kit (under $30)
50 the PC-1 boots directly from the hard disk.

Unfortunately, as many users have leamed the hard
way, [BM has undocumented and propnetary features
in their BIOS: If you want 8 guarantee that most future
software will work both the new ROM and a fully PC-
DOS 2.x IB—compatible hard disk expansion unit is
suggested. For maximurn comvenience, a hard disk unit
should permit the computer to boot directly from the
hard disk wathout need for utility software,

Programming the hard disk

If you use an 1Bm hard disk, of a fully IBM-compatible
hard disk such as the Qubie’, it will be autornatically
programmed as the next higher drive 8 determined by
the computer’s intemal floppy dnve selector switches:
DIP switch sections SW1-7 and SW-8. If the DIP sections
are programmed for two fioppy drives—drives A: and
B: —an IBM-compatible hard disk is automatically
programmed as Drive C;; a second hard disk is
automatically programmed as drive D- If you want to
use two RAMdisks (disk emulators} they will be drives
C:and D+, and most RAMcisk software requires that CIP
sections SW-7 and SW-B be configured for four disk
drives; two floppy and two RAMAisk: hence, the hard
disk(s} will be automatic ally programmed as drive E:
(and drive F:}. While it really doesnt make any
difference whether the hard disk is recognized as C: or
E: {or amything else), some applications software which
is intencled for use on either a floppy or a hard disk
specifically looks for the hard disk as drive C.. If your
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computers DIP sections pregram the hard disk as drive
E: the software will never locate the disk files.

IBM has bwilt some very cute “tricks” into the POST
which tells you a lot about the condition of the hard
disk If the hard disk in intemal—if it’s part of the PC—
the POST automatically recognizes it as device 1801, If
there are any problems with the installation the
numerals 1801 will appear in the upper left comer of
the screen at power up. f No numerals show the drive
is most likely functioning correctly. Exteral hard disks
are automatically recognized as device 1701. The nice
part about auto-recognition is that if you forget to tum
on the extemal hard disk’s powwer supply POST
indicates a 1701 error on the screen, reminding you to
tum on the hard disk and retoot. (you must reboot for
the computer to recognize a change in device
configuration.} On the other hand, if you want your
hard disk tumed off the 1701 display lets you know for
certain that it's off. (See Fig. 6.}

FIG. 5—THE COMPUTER CONNECTS to the Expansion Unkt
Ihrough a somewhat bulky connecting cable. The Expansion
Unit can be disconnecied by simply “pulling Ihe plug.”

If you install an intemal hard disk retrofit and have
any thoughts of eventually making it external make
certain you have a BACKUP of everything on the hard
disk because moving 8 hard disk into 8 new magnetic
field—such as the power transformer of an external
power supply—can glitch one or more tracks, sectors,
or files. After you complete the external installation
check both the DOS and your files for proper
operation. If anything appears to have been glitched
don’t waste time trysng to get it to work, Simply
reformat the disk {which erases all data) and RESTORE
the files from your BACKUPs; then avoid moving the
hard disk unit because they are not as shock-resistant
as the hard disk drives used for portable computers;
shock and vibration can cause the head(s) to slam into
the disk, damaging the magnetic surface and the
recorded data. If you must move 8 hard disk unit, avoid
the possibility of damage o the magnetc surface(s) by
first parking the heads by running the RELOCATION
program which is on the IBM DIAGNOSTICS that was
supplied with your computer The relocation program
can be accessed as item No. 3 from the menu, or run
the SHIPDISK.COM program on the diagnostics disk
directly from PC-DOS. @
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tion to be done, is to make sure
that the switch-over to standby is
completely glitch-free. No matter
how well you design the restof the
procedure, if there's much bounc-
ing at the .v pin at shutdown,
you're sure to foul up the data
stored in the memory.

Now that we have an idea of
what must be done to use the
standby feature of the IC, let's put
it to practical use in the circuit
we've been designing. The best
way to set things up is to lock the
operation of the stanoey control,
pin 17, to the CHIP ENABLE, pin 19. If
wedo that and sync them properly,
as shown in Fig. 1, we’'ll be sure
that the IC is pul to sleep properly,
and that the timing is correct.
You'll note that an automatic back-
up battery supply is shown sepa-
rated from the rest of the circuit by
dashed lines. It simply kicks in au-
tomatically when there is a power
failure.

Note also that pin 17 and pin 19
are controlled by the same line on
the data bus and are separated
from each other by a spare inver-
ter. (The inverter is one leftover
from previous columns in this se-
ries.) If you look over the truth
table of the 5101 (which appeared
in the April “Drawing Board”),
you'll see exactly what’s going on.

As long as the line feeding the
memory is kept low, the entire IC
is enabled. That low alsp causes
the inverter to output a high to pin
17, taking the IC out of the standby
mode. A low sensed at pin 17 puts
the IC to sleep. But that inverter
does more than let us lock the op-
eration of both control pins to-
gether.

Remember that we’re con-
cerned with both the state of those
pins, and the order in which things
happen. If we don’t sync things
properly, the IC will go to sleep,
but the data will probably glitch.
The propagation delay of the inver-
ter makes sure that that part of the
power down operation happens in
the right order.

When a high is applied to pin 19,
the entire 1C is disabled. And later,
after a propagation delay, the
standby mode is chosen. That
means we have to modify the sche-
matic of the circuit we've been
building over the last few months.
By tying the operation of pins 17

and 19 together, we need only
three of the lines coming out of
1Co-b.

The last thing to consider in our
demonstration circuit is what to do
about the display. Unfortunately,
standard display drivers are going
to be somewhat inadequate. Un-
less you use oddball IC's, display
drivers do really weird things
when presented with straight bin-
ary data. Everything is fine as long
you stick to BCD. But if the most-
significant bit is high, the display
will usually be useless.

For our purposes, the easiest
thing to do {as Fig. 2 shows) is to
just hang LED’s off the outputs.
You can do the same thing on the
outputs of the latches. That gives
you a way to see what’s happening
on the address and data bus while
keeping an eye on the state of the
memory’s control pins. (I'm the
first to admit that that's a less-than-
ideal solution.)

Getting standard display drivers
like the 4511 or 7448 to deliver
meaningful information when pre-
sented with straight binary is a
tricky business,

Therefore, it’s time to start an-
other contest. The rules are really
simple; I'm looking for the sim-
plest, most elegant way to design a
display driver circuit to produce
displays like those shown in Fig. 3.
It goes without saying that the win-
ner will have the circuit published
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NEW IDEAS

Telephone off-hook alarm

IMAGINE SITTING AROUND WAITING
for an important telephone call
that never comes—and later find-
ing out that the reason that you
never received the call was be-
cause you (or someone in your
household) had left the phone off
the hook. Or, how about waiting
for a call when, unknown to you,
your line has gone dead. Either sit-
uation can be frustrating—to say
the least.

well, there’s an easy way to sol-
ve both of those problems—the
telephone oif-hook alarm. A sche-
matic of the off-hook alarm is
shown in Fig. 1. That circuit has
two indicators to tell you when
your telephone receiver—or any

FRom
TELEPUDWME

LINE

extension receiver—is not in its
cradle: a lamp, LMP1 and a
piezoelectric buzzer, PB1. The
lamp lights whenever a receiver is
removed from its cradie or the line
goes dead.

The buzzer sounds after the
phone has been off the hook fora
preset period (about 35 minutes),
uniess the circuit is reset or the
receiver is returned to its cradle.
The reset switch also allows you to
stay on the phone for péeriods
beyond the preset time limit.

Circuit operation

The telephone off-hook alarm is
made from several common IC’s
and a handful of external compo-
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nents. Figure 1 shows a voltage di-
vider/lowpass filter at the input to
the circuft (made of resistors Rl
and R2, and C1). That combination
passes a fraction of the telephone
line’s DC voltage, which is fed to
pin 6 of IC1 (an LM339 com-
parator).

When the phone is gn the hook,
the telephone line has about 50
volts across it, but once the re-
ceiver is lifted from its cradle, that
value drops lo around 10 volts. Po-
tentiometer R3 is adjusted so that 2,
volts is applied to the noninverting
input {pin 7) of IC1. Because of the
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10-to-1 ratio of R1 and R2, most of
the line voltage is dropped across
R1.

with the phone on the hook,
the voltage appearing at pin 6 is
about 4.5 volts, but when the
phone is lifted from its cradle that
value drops to about 1 volt. When
that happens, 1C1 outputs a high
that follows two paths.

In the first of those paths, that
high is fed to IC2-c (4 of a 4050
buffer) to provide sufficient drive
to turn on (VMOS) transistor Q1.
with that transistor turned on,
LMP1lights showing that a receiver
is off the hook.

tn the other path, the signal is
fed to 1C2-a, which outputs a high
that causes capacitor C2 to charge.
When C2 is charged, it triggers
1C4-a (% of a quad nanD Schmitt
trigger) into conduction. The low
output of 1C4-a toggles JK flip-flop
IC3, which then triggers the 7555
(CMOS) timer, |C5. The output of
IC4-a is also fed to pin 11, resET, of
IC6 enabling it.

The timer produces a 1-Hz
squarewave output that is fed to

IC4-d (pin 6}, and to IC6 through
IC4-c. Now |C6 begins to count,
and after about 2048 seconds (or 34
minutes), pin 14 of 1Cé goes high.
That high is fed to 1C4-d, causing
its output to go low, which in turn
causes the piezoelectric buzzer,
PB1, to sound. The circuit is de-
signed so that the buzzer con-
tinues sounding until either the
phone is hung up, or the circuit is
reset by pressing switch St.

The circuit is powered by a 15-
volt, 300-mA supply; and, since

the circuit is made of mostly
CMOS I1Cs, power consumption
in the standby mode is low. In op-
eration, the lamp draws most of
the power. If you want to reduce
power consumption even more,
the lamp may be replaced with an
LED, allowing a power supply with
a lower output to be used.

Awaord of caution: Do not earth-
ground the circuit. Also, be sure
that the power supply is isolated
tfrom the AC line.—William
Stamife
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A new series of CMOS counters

COUNTERS ARE AMONG THE MOST
useful digital-logic circuits. They
can receive uniform pulses (repre-
senting units to be counted) and
develop a voltage that is propor-
tional to the number of pulses in-
put. That makes them useful for
such applications as measuring
time, period, or frequency.

LS| Computer Systems has in-
troduced a new series of comple-
mentary CMOS dlvider IC's (a
divider, of course, is a counter that
produces an output for every n'®
input pulse, instead of for every
input pulse). The five new devices,
which have been dubbed the RED
series, and their functions are:
RED 5/6, divide by 5 or 6; RED
50/60, divide by 50 or 60; RED
100120, divide by 100 or 120; RED
3007360, divide by 300 or 360, and
RED 3000/3600, divide by 3000 or
3600.

The counters are used as time-
base generators operating from ei-
ther 50- or 60-Hz line frequencies.
They produce outpuis ranging
from 10 pulses per second (RED
5/6) 10 1 pulse per minute (RED
3000/3600), depending on the par-
ticular IC.

The devices feature low power
dissipation and high noise immu-
nity and can operate from supplies
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of from +5 to +15 volts. The out-
put is low-power TTL compatible
when the 1C is operated from a
+5-volt supply. The clock input
can accept a 50 or 60 Hz sinewave
directly thanks to the inclusion of
an onboard pulse shaper. The out-
put is in squarewave form, except
for the RED 5/6 when used In the
divide by 5 mode. Inputs, in addi-
tion to the clock input, include
50-/60-Hz division select, input en-
able, and reset. All of the inputs
are protected.

Figure 1 is a pinout of the RED
series counters. The devices are
identical In all but one respect—
the number of Johnson-type de-
cade counters used in the output.
for instance the RED 5/6 uses a
single counter, while the RED 50/60
uses two counters. Figure 2 shows
the counter-timing diagram. Note
that the counting will always be
proper if, as at points A through E,
the reset and enable signals are
allowed to switch only when the
input clock is low.

The counter advances by one
count on each negative transition
of the input clock, as long as the
ENABLE is high and reser is low.
When EnABLE is low, the input clock
pulses are inhibited and the coun-
ter is held inthe state itwas in prior
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FIG.2

to switching. A high reset signal
clears the counter to zero. A low
on the DIvISION SELECT pin causes a
divide by 6, 60, 120, 360, or 3600,
depending on the counter being
used. A high on the p1viSiON SELECT
pin causes a divide by 5, 50, 100,
300, or 3000.

The units are priced as follows:
RED 5/6 and RED 50/60 devices,
$1.65; RED 1001120, RED 3007360,
and RED 3000/3600 are $1.95, each
in lots of 1to 24. For orders of less
than $25.00, add $5.00 for shipping
and handling. For the RED series
data sheet, contact—LS1 Computer
Systems, Inc., 1235 Walt Whitman
Rd., Melville, NY 11747

New low-dropout regulator

A positive voltage regulator that
can source output-currént up to
1.5 amperes with an input/output
differential of typically 0.65 volt is
now available from National Semi-
conductor. The latest addition
their line of regulators, the
LM2940CT-5.0, features an output
current in excess of 1 amp that,
along with the low dropout volt-
age, makes it useful in applica-
tions where the input voltage is
kept at a level within a volt or two
of the output.

The device is a plug-in replace-
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Now paying 10.94%.

U.S. Savings Bonds now
pay like money market accounts!
At the current rate— 10.94%—vyou
could double vour money in less
than seven vears. Just hold Bonds
for five years and you get the new
higher variable rates, Plus, you
get a guaranteed return. That's
the kind of change anyone can
appreciate.

But some of the best
things about Bonds haven't
changcd. Savings Bonds are still
as sate as ever. ﬁmy’re still
exempt from state and local in-
come taxes. And since Bonds
cost as little as $25, they're as
affordable as ever. What's more,
Bonds remain a great way to
keep our country strong.

You can purchase Bonds
almost anywhere. At neighbor-
hood banks, savings and loans
and credit unions. Or easier still,
right through the Payroll Savings

an where you work,

For yoar free booklet, write:

“50 Q&A, " U.S. Savings Bonds
Division, Washington, DC 20226.
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ment for similar NPN-type reg-
ulators and is pin-for-pin compati-
ble with the LM340. 1ts guaranteed
accuracy is *3% at 25°C. The
LM2940CT-5.0 is ideal for use in
battery-powered applications and
in automotive applications where
large transient voltages, such as
+45 volts, can be expected.

Its features include internal
short-circuit current limiting, ther-
mal-overload protection, low
quiescent current, reverse-battery
protection, and a trimmed output
voltage. Other voltage options are
soon to be made available.
Housed in a TO-220 package, the
LM2940CT-5.0 sells for $0.95 in
lots of 100 or more.—National Sem-
iconductor Corp., 2900 Semicon-
ductor Drive, Santa Clara, CA
95051.

CMOS and TMOS technoiogies
combined

The $SMARTpower i device is a
Motorola innovation that com-
bines the best qualities of high-
speed CMOS logic and high-cur-
rent TMOS vertical power structur-
ing into a single IC.

The MPC2005 can handle up to
15 amperes of continuous anode
current, but is also capable of dis-
charging capacitors with peak cur-
rents to 150 amps. When voltages
exceed 6.2 volts or the junction
temperature rises above 125°C, the
device trips and removes the volt-
age from the system.

The MPC2005 can protect volt-
age-sensitive systems and memo-
ries on S5-voit buses from over-
voltage transients and extreme
termperatures that can damage the
system. The device dissipates ex-
tremely low amounts of power in
the off state, hence, it can be used
to protect temperature sensitive
devices since its junction tem-
perature is essentially the same as
that of the case.

The device includes a pin that
can be used to set the trip-point to
a level other than the pre-set 6.2
volts. A capacitor can be con-
nected to the pin to change the
delay time of the trip voltage. A
single MPC2005 can replace three
resistors, an SCR, and an IC.
Priced at $4.50 in lots of 100 and up,
it is available from Motorola Semi-
conductor Products, P.O. Box
20912, Phoenix, AZ 85036. R-E
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ANTIQUE
RADIOS

Servicing your antique radio

TO MANY OF YOU WHO HAVE GROWN
up in this age of transistors and
integrated circuits, the vacuum
tube is a total stranger. And even
some of us “older guys,” have for-
gotten much about that old friend.
But if you expect to get your an-
tigue radio working, you have to
know a little something about the
“antiques” inside it. In this
month’s column, we'll show you
how to check tubes, and give you
some other pointers to help you
get your old radio back into action.

Testing tubes

Back in the early days of radio,
any good radio repairmen kept a
complete stock of tubes in his re-
pair kit. To complement his tube
assortment, the repairmen usually
carried a tube tester, much like the
ones shown in Fig. 1. Such units
could test about 100 tubes of vari-
ous size and pin configurations.
The tester came with a tube chart
on a single card that told the user
how to set the various switches to
test different tube types.

When restoring old radios, a
tube tester is a handy instrument
to have around, but it isn‘t abso-
lutely necessary. Continuity
checks can be used to see whether

fG. 2

the tubes are usable. Such a test
can tell you if the tube should be
discarded, but not necessarily if it
is good, and certainly not whether
it's weak.

Checking the continuity of old
radio tubes can be done with an
ohmmeter or simple continuity
tester. Before you start removing
the tubes, however, check to see if
there is a tube-placement diagram
either inside the cabinet or be-
neath it. A diagram can at least cut
down on the problems that you are
likely to encounter. If no place-
ment diagram is found, you can
make your own as you remove the
tubes.

A word of caution: Make sure
that the set is turned off and un-
plugged before removing any
chassis component (the reason for
that is obvious). Test all or as many
components as you can with your
ohmmeter or continuity tester,
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Figure 2 shows some of the most
popular vacuum-tube pin config-
urations. The pins shown in bold
are the filament pins.

Using your ohmmeter, check for
continuity of the tube filament. If
there is continuity between the
two filament pins, that portion of
the tube is probably OK. Then
check to see that there is infinite
resistance (no continuity) be-
tween the other plns {elements). If
continuity exists between two
tube elements, or between a fila-
ment and an element, the tube is
shorted, therefore it should be
discarded. A shorted tube can
knock out several other compo-
nents.

There are, of course, compo-
nents other than tubes in an old
radio. Most of those, such as re-
sistors, capacitors, and trans-
formers, you are familiar with—
they function just Hke their mod:
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ern day counterparts. Their ap-
pearance, though, may be slightly
different.

One of those differences in ap-
pearence should be noted here.
Modern resistors use the banded
color-coding scheme that we are
all familiar with. Older units do
not use banding, butthey do make
use of the same coding scheme.
On those older units, the main
body-color represents the first dig-
it, the color of the tip of the re-
sistor is the second digit, and the
multiplier is signified by the color
of a dot or band at the middle of
the unit.

Also, the leads on older tubular
electrolytic capacitors used a
color-code, of sorts. In those, the
black lead was usually negative,
while the colored lead was
positive.

Beginning in the early 1930%,
some manufacturers have fol-
lowed a standardized wiring color
code. If applicable, that informa-
tion might be found on the parts-
location diagram. Be aware,
however, that colors fade with
time, and any repairs in the inter-
vening years may have lead to dif-
ferent-color wiring belng used.
Thus, the knowing the wiring
color code used in your set is likely
not to be a great help, and it could
be a hindrance (due to fading,
those "tan” or “brown” wires may
very well have started out being
wires of a quite different color).

Troubleshooting the audio

Dust, corrosion, dampness, and
time take their toll on old radios,
and any one of those factors can
cause your radio to fail to operate
satisfactorily.

Operational antique radios have
a wonderful tone that's quite un-
like that of any of today’s sets, If
the volume in your set is OK, but
the sound is horrible, all is not
lost; it is often possible to restore
your radio’s good sound quality.

Hum is probably the most com-
mon problem found in the audio
of old radios. It is most often
caused by age and non-use. While
an audible hum is present in all old
sets, it should not be loud enough
to be heard when the set is tuned
to a station. An audible hum
doesn’t necessarily mean that

there’s a serious problem.

Scratchy sounds, during tuning,
can almost always be traced to the
plates of the tuning capacitor. The
wafer-thin plates should mesh, but
never touch. Dust can build up be-
tween the plates and cause distor-
tion. Clean between the plates
with a brush or vacuum cleaner.

Bent plates or foreign objects
between the plates (paper clips,
coins, etc.) are common problems
In old radios that have been lying
idle for many years. Corrosion on
the trimmers can cause distortion
or off-frequency problems.

Distortion in superheterodyne
radios can often be traced to the IF
transformers. Corrosion or
damaged mica in the trimmers can
upset the frequency and send as-
sorted noises through the loud-
speaker. Make sure that the metal
transformer-shielding is firmly at-
tached to the chassis.

Sometimes you’ll hear a crack-
ling sound coming through the
loudspeaker, which may be due to
arcing in the IF. To find out if that's
what is happening, just turn off the
lights, "crank” up the set, and look
downthe little hole on top of the IF
shield. If you see sparks, you've
found the trouble.

All the parts in the speaker as-
sembly play an important part in
the quality of the sound produced
by old radios, including the diam-
eter of the speaker cone. Torn
speaker cones—a common oCcur-
rence to old radios—can be re-
paired with speaker cement. Of
course, you can use tape to tem-
porarily patch the cone, but tape
can dry out and peel off, or cause
distortion.

An off-center voice coil can
cause a scratching noise whether
the set is belng turned on or off.
The coil can be checked by lightly
pressing the cone to see if its
movement is smooth. If not, the
speaker is probably damaged.
That may have been caused by war-
ping due to dampness, or by the
speaker being dropped. On some
early sets, the “spider” (the flat,
springy object that holds the apex
of the speaker’s cone) can be ad-
justed to compensate for poor-
quality sound. If there are no ad-
justments possible, then the
speaker must be replaced.  R-E
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Testing capacitors

HOW MANY TIMES HAVE YOU WISHED
that you had a good capacitor test-
er, but talked yourself out of buy-
ing one, figuring that it isn't
needed often enough to justify the
expense? Well, the fact is, if you
have a scope on your workbench,
you have the best capacitor check-
er there is at your disposal!

A scope, like the one in Fig. 1,
can instantly tell you whether any
capacitor in the set that you are
working on is doing its job. And it
doesn’t matter whether the unit is
a 4000uF electrolytic or a leeny-
weeny ceramic capacitor.

FIG. |

How, you may ask, do you use a
scope to test capacitors? Easy!
With the scope’s vertical gain-con-
trol set for greatest sensitivity,
touch the probe tip to the hot ter-
minal of the capacitor and observe
the scope trace. Most of the time
you can use the standard low-ca-
pacitance probe to do that test,
though there are times when a de-
modulator probe can be used to
good advantage.

Checking capacitors

To 1est capacitors using a scope,
you must first know what job the
unit was put in the circuit to do. In
TV sets, generally speaking, ca-

pacitors fall into three basic group-
ings—bypass, coupling, and filter.

Bypass capacitors are used to fil-
ter out the AC component of a sig-
nal. Such capacitors are always
grounded at one end. But, what
about filterst—they too are
grounded at one end. Well, you
might say that a filter capacitor is
nothing more than an over-sized
bypass capacitor. Filter capacitors
are used to remove the hum and
RF from a circuit by passing those
signals to ground.

Coupling (or blocking) capaci-
tors are usually found in circuits
where both AC and DC voltages
are present, or where some com-
ponent of the input signal must
kept from the following stage. A
good example of where a coupling
capacitor might be used is in multi-
stage amplifiers. In such applica-
tions, the capacitor is placed
between Lhe individual stages to
block DC or some other undesira-
ble component of the signal volt-
age, while passing only the AC or
desired signal.

One thing to keep in mind is
that no matter what the capacitor’s
function, you'll be looking for the
absence or presence of a signal. If
the capacitor is a bypass, for exam-
ple, there should be no AC signal
on the hot lead (the end con-
nected to positive). If you see any-
thing at the positve terminal other
than a nice straight line, you've
found a problem. On the other
hand, if the unit is used as a cou-
pler, there should be signals at
both ends of the capacitor.

An undesired signal on the hot
end of abypass means that the unit
is open. |f you see any signal,
bridge the old capacitor with an-
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other known to be good, and
watch the scope to see if the signal
disappears. If it does, the test is
conclusive; the bypass is open.

Defective bypass capacitors can
cause such problems as feedback;
oscillation, streaks and wriggles
on the screen, and many others
100 numerous to mention. And
since (as we've already said) a filter
is just a big bypass capacitor, the
same testing method can be used
to catch problems that we often
fail to associate with filter capaci-
tors. Unlike bypasses, however,
filters usually do pass some ripple
voltage; the amount of that ripple
is usually shown on the schematic
and is almost never more than 1.5-
volts P-P.

Filter capacitors do a lot of the RF
bypassing in the B+ return circuit.
If the capacitor develops a high
power-factor, it ceases to be a
good RF bypass. Such problems
do not always show up when using
a standard capacitor tester to
check the component, unless
your tester has a power-factor test.
However, a scope catches it every
time—just iook for signals (RF, IF,
or even audio) on the hot end of
the component.

Such signals can cause a feed-
back loop, which then leads to a
myriad of different problems, like
those mentioned. A high-power
factor means that the AC series re-
sistance of the capacitor has gone
up, and that is where the problems
come in. Now, instead of shunting
(passing to ground) the undesired
signal, the signal is blocked from
ground by the increased resis-
tance. However, if there is no per-
ceptible signal on the hot side of
the capacitor, even at the highest
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gain level of your scope, the capac-
itor i1s OK.

There will be times when the
problem is not really in the capaci-
tor itself. For example, some time
ago, | worked on aset in which the
IF was oscillating. | checked the
screen bypass capacitor on the
second IF, and found signals on
the screen grid. Figuring that that
was the problem, | replaced the
0.051F screen bypass capacitor.
But after putting in the new unit,
there still was oscillation.

My next thought was that it must
be a bad ground connection. (The
ground lead of the original bypass
went all the way around the sock-
et, to a solder lug on the other
side.} While poking around with a
small screwdriver, the oscillation
stopped. | had accidentally
grounded the lead of the capacitor
right at the end of the case.

The long ground |ead evidently
had enough inductance at 45 MHz
to cause the oscillation. Ground-
ing it right at the end of the case
did the “trick.” The original capac-
itor was perfectly good. The only
thing | couldn’t figure out was how
the set had worked fine for so long
(it was by no means new).

So, remember: The next time
you get a TV set with mysterious
wriggles or beats in the picture,
reach for your scope. It's a great
time saver, so use it! R-E

SERVICE
QUESTIONS

REPLACEMENT NOT AVAILABLE

in one of your “Service Clinic” ar-
ticles, it was mentioned that subbing
a V.S. 23156 replacement tube for a
Toshiba brand is not advisable in sels
that use 280 volts on the cathode.
Bul since | couldn’t get a Toshiba
tube, | put in a V.S. replacement any-
way. However, it blew oul within
three months. Any ideas?{—M.G.,
Maywood, N

My thought is to remove the fila-
ment connections to 23)56 tube,
and in place of those connections,
put a 40-ohm, 15-watt resistor {so
much for keeping the series-fila-
ment string intact). Then replace
the 23156 tube with a 656, heated
from a separate 6.3-volt AC, fila-
ment transformer. The cathode

will have less tendency to break
down with no ground return.

SHADED RASTER

The Sears set that 've been work-
ing on has a black bar running down
the lefl side of the screen. Pve tried
replacing the blanking diode, but
that hasn’t helped. Adjusting the
brightness and contrast controls,
moves the bar. I’'m sending you my
vollage readings to look over; hope-
fully you can see something that Pve
missed.—R.G., Quebec, Canada

The voltages that stick out like a
sore thumb are those at the collec-
tors of the three color outputs—
they’re too low! Capacitor C251 (a
200-volt filter), if open, will lower
the 200-volt supply and also cause
a shaded raster (which is what |
think you have}.

Now as to your question abou!
replacing the blanking diodes:
Whenever working around the
horizontal frequency, it's impor-
fant to use fast-acting diodes, such
as the GE5T1. R-E

The Professional Test Equipment Source

The Instrument Mart
295 Communlty Drive. Great Neck. New Yark 11021

(516) 487-7430 ouisice n.v. (800) 645-6535

P Eoox=)
'-=

Saies. Service, Rental/Lessing Programs E -
. and Pre.Owned Test Equipment i3 Availabie

For /'7/«»&5% V%WM

LEADER

Inslsumenis Corls

Tektronix

KEITHLEY] ]|
@HITACH!

Y O ABCAN
CERET T

EPolaroid

Fix no. /2/

7

...Like the Leader Sync/Test Generator, Vectorscope

and Waveform Monitor. Used by Sony, Panasonic,

AR [T11)
mel.lctu.?-c

)
("-‘bnm PEECOTRORN

HAMMEDID

Zenith and many more for
factory authofized in-war-
ranty service. Available at
very competitive prices.

Call today, toll-free,
800-645-6535

with any purchase of $1,000. Just
mention this ad. A 260 page book wlth
over 300 illustrations and photos. A
practical “how-to” approach to vidso
camera service for the VCR service-
man. Written in simple language by one
of the industry’s most respected ex-
perts. An outstanding vatue that will re-
main in your shop as the in-house ex-
pert long after the salesman leaves.

Dispense as written.
M.D. 74 Gridzcrnernd’, 7
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PEST REPELLERS

TACH/DWELL METER

HITECH IBM PC/XT

continued from page 62

continued from page 57

continued from page 46

"Vcc
Rt
13 [
Ry ouTPUT
100K 9
auTY L 4
GYCLE ; 3
$ o1 Ic)
n 1400 § 555 5
! 14
2 1 >
02
184001 ot
Cr

tuf

FIG. 4—IF YOU WISH TO VARY the (ul cycle
while keeping the lrequency constanl. replace
the liming rosistors with a 3ingle potenticmater.

R1
1K
A - ,vcc
outPur
il M
3
Ic1
555 5
F= I
c2
0.1
+ Gy
"F u.r

FIG. 5—IF YOU WISH TO VARY the lrequency.
bt keep the duty constant, at about 50%, the
555 clrcuit can be modified as shown.

equal at all umes.

Returning to our basic circuit. the
power amplifier. IC3, may be any conve-
nient type with response reaching into the
ultrasonic region. You might consider
using a low-power IC amplifier such as the
Sprague ULN3705 or 3784B. or the Na-
tional LM380. LM383. or LM384.

The output transducer may be an inex-
pensive tweeter. Piezoelectric types
should be given special preference. You'll
find several approriate transducers listed
in the catalogs put out by many of the
mail-order firms advertisittg on the back
pages of this magazine.

When experimenting with ultrasonic
frequencies. be aware that if the frequency
is 1oa close to the audible range. the signal
may be annaying. and possibly painful. 1o
house pets and some people—particularly
girls and young women. Due to the nature
of ultrasonics. those effected may not be
aware of the source of this discomfont. So.
be alert to the condition of those around
you when you are experimenting.  R-E

Finally, the three input leads may be
installed. Ideally, they should be color-
coded, 1o aid in their identification. Use a
red lead for the connection to +12 volts
and use a black lead for the connection to
ground. Use a white lead for the signal
input from the points.

Because you are probably going to be
using the meter in 2 rough environment.
be careful with your construction prac-
tices. For example. use strain reliefs for
the power and signal-input wires. and
mount the switches in easy-lo-get-at loca-
tions. After you calibrate 1he instrument.
use a dab of fingernait polish to hold the
potentiometer in place.

Calibration and operation

To calibrate the meter. a squarewave
generator with an output of at least 10
volts peak-to-peak is needed 11 should be
set to 100 Hz and the signal fed to the input
of the meter. The meter should be set at
the eight cylinder. high-1ach {rpm x 100)
range. Adjust R9 until areadout of 1500 is
obtained. Check the settings of the other
cylinder settings. The six-cylinder setting
should produce a reading of 2000. and the
four-cylinder setting should produce a
reading of 3000 rpm.

To check the low-tach range (rpm x 10)
set the generator to 30 Hz. The readings
should now be: 450. 600. and 900 for the
eight-. six-. and fourcylinder settings.
respectively. No calibration of the Dwell
function is nccessary.

You re now ready (o use your meter the
next (imc you wanl o tune up your car.
Consult the owner's manual or shop man-
ual for your car (or the information sticker
under the hood) for the specifications for
your car and the proper way to adjust the
points and engine rpm. Then just connect
the red lead to the positive battery termi-
nal. the black lead to ground. and the
input lead to the output of the breaker
points {or. where applicable. the output of
the electronic ignition system). R-E

“Brilliant, Master buit is it @ marketable
applicarion of VLSI technology?™

WwWww americanradiohistorv comm

The system we'll describe uses several
multi-function adapter cards. That will
allow us to leave open 5 of the 8 expansion
slots. From a standpoint of comparison,
the IBM PC XT without the addition of
any monitor or display adapter card(s)
already has 3 of the available 8 slots in
use. The addition of the color graphics
and monochrome display adapter cards
will increase the load to an additional 2
slots leaving only 3 available slots for any
accessories and expansions you might
have in mind. The suggested parts listing
and cost for the system is described in
Table 5.

Note that our computer uses a parallet
printer port rather than the RS-232C pon
present on the IBM PC XT. That doesn't
mean that you have to. We made that
choice because we already had a paraliel
printer on hand, and because we were
using a plug-in modem card. But the com-
bination floppy-disk controller/printer
poit board is available in either configura-
tion. One of the advantages of putting
your own computer together is that you
can control the selection and actual con-
figuration of options for it.

Figure 3 shows the basic internal ar
rangement of the case. The case is of all
metal construction with the needed
brackets for mounting 1he drive(s} welded
into position. The arcas reserved for both
the floppy drive(s) and the hard disk drive
are supplied with pop-out plastic pane}
covers (front) which will be removed as
the respective drives are installed

The first phase of construetion will deal
with the motherboard as shown in Fig. 4.
During these steps we will:
® Configure DIP Switch SWI
# Locate and install the ROM
® Locate the power input connector
® Locate the RAM area and expand to
256K if desired.
® Locate power connector JPI

Position the board on your work surface
with the expansion slots facing up and to
your lefi_ We will be setting configuration
DIP Swiich located near U20 on the PC
board. Because of the possible variations
in physical appearance of this switch, re-
fer to Fig. 5 for guidance as to switch
positions and settings. Your switch may or
may not have the on position marked. Ifit
does not, ON will be in the position of the
armow. A ball-point pen might be useful in
setting this switch,

We'll tell you how to asscmble and con-
figure your computer next time. But be-
fore we go, let's mention that the parts
listed 1n Table 5 can be obtained from:
HiTech International, Dept. RE, 1180 Mi-
raloma Way, Suite M, Sunnyvale, CA
94086. (408) 738-0601.
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MARKET CENTER

Shack Detaled theory, drawings. schemabcs, 1n-
structions S14.95 pius $2.00 shipping DIRIJO
CORP.. Box 212, Lowell, NC 28058

PLANS AND KITS

C ATALOG: Hobby, radio broadcasting. CB. lowlers.
Transmitiers. linears, Active antennas, converters.
scrambiers, bugging devices, moral PANAXIS, Box
130-F7. Paradise, CA 95969.

1000 plus commercial aquip. schemalics for sale in
30 areas including CATY, videogame, tadar detec-
for, burglar alarm. Send S.A.S.E. with your field of

DESCRAMBLER plans. New design decodes tnterest for cat lisg and speclic items in
patet Sync suppressed Signals—newest plotass field. BOMARC SERVICES. Box 1113, Casper,w;’-
method. Circuit boards. most Parts from Radio oming 82602

CLASSIFIED AD ORDER FORM
To run your cwn classifled ad. pul one word on sach of the Nnea below and send this form sbong with your check to:
Radio-Electronics Classifled Ads, 200 Park Avenue South, N.Y., N.Y. 10003

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there 15 & surcharge of $20.00. ) For S
r Sale

Plans‘Kits  { } Business Opportunities
EducatiorvInstruciion { )Wanted { ) Sateliite Television

Special Category: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
{No refunds or cerdits for typesetting errors can be made uniess you cléry prin or type your
copy.) Rales indicated are for standard style classiied ads only. See below for additional
charges for special ads. Minlmum: 15 words,

CABLE-TV Converters: Jemold products in-
tlude "new Jerrold ¥rl-Mode”, $8-3,
Hamlin, Oak VN-12, M-35-B, Zenith, and
more. UHF Deluxe I kits. {Quantity dis-
counts) 60 day warranty. Repairs of cable
converters, For fast service C_0.D. orders
accepted. Send S_A.S.E. (60 cents postage),
or call for info. 1({312) 637-4408. HIGGINS
ELECTRONICS, 5143 W. Diversey, Chicago,
IL 60639. No lliincis orders accepted.

KITS! Sound sHecis generalor. CRDACHANGA mMoter,
C64 drum machine, stereo scratch fitter, and more
Semi-assembled and tested. Free lileralure.
GRAYCO, 1024 Lanoie. San Jose, CA 95129

LEARN by building functionai reed rejays and prox-
imuty switches. Dessgn your own burglar alarm sys-
temn, alc. Send lof our free price ist. ALLREED, 135
5th Ave., Sufté 160, Palham. NY 10803.

NEW antenna Invention. Delrvers ex groat
rlormance on all HF and VHF bands, Pei for
am, CB—or for monionng police, fire, and shod-
wave. Also axtremely offective for VHF tedevision
and AM/FM radio. Total parts cos! kess than $10.00,
and are @asily oblainable. For compieté con-
struction manual send only 520.00. postpaxd to: A,
ﬁel’:lS‘;‘l}_E, 215-28 Spancer Ave., Queans Yillage.
1427.

CONVERT AM/FW pocket radios (0 recenve shor-
wave, FM 2-mater Ham. police, aircraft. For mon
Info send S.A.S.E. 1o HOWARD BAILEY, 115 Mancr
Place, Santa Cruz, CA 95060.

[}

T 12 13 14 15 (337.50)

16 {$40.00) 17 (842.50) 18 ($45.00) 19 ($47.50) 20 ($50.00)

21 (%52 50) 22 {$55.00) 23 ($57.50) 24 ($60.00) 25 (562 50)

26 {$65.00) 27 ($67.50) 28 {5$70.00) 29 ($72.50) 30 (§75.00)

A (S77.50) 32 ($83.00} 33 ($82.50) 34 ($85.00) 35 ($87.50)

Wae accept MasterCard and Visa for paymaniof orders. H you wish to use your credit Card 10 pay 17 your ad fill
in the {oliowing additional information (Somy, no lelephone orders can be accepted.):

Eard Number Exprabon Date

Skjnature

IF YOU USE A BOX NUMBER YOU MUSY INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOA OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (ko firms or Indanduals offering commercial products o services
$2.50 per word prepald (no 8 for Zip code).. MINIMUM 15 WORDS. 5% discount for same ad in
ssues: 10% discount for same ad 1n 12 1s5ues within one yoar, if prepard. NON-COMMERCIAL RATE: (for
indmduals who want to or sell a personal item) S$2.00 par word, prafuald NS mepamum. ONLY FIRST
WORD AND NAME set in ¢aps al nd extra charge. Additional bokd face {not avarlable as all caps) 50¢
per word additionsl {20% premium). Entire ad in boitface. add 20% premium lg toldl price.
SCREEN BEHIND ENTIRE AD: add 25% premlum to total pece. TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AQ: add mAnmmiu-n ta 1otal EXPANDED TYPE AD: $3.75 par word
Engi-d. All other lems same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHING ENTIRE

APANDED TYPE AD: add 25% premium (o tolal prwe. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to tolal price. QISPLAY ADS: 17 = 2V—
$270.00, 2" % 2ve—$540.00; 3" x 2v0"—5810.00. General Information: Froquency rates and mant
discounts ana availabie ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS
USING P.Q. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy 10 be in our hands on the 15th of the hird
month preceding the date of the issug, {L.e.. Augus! Issus copy must ba received by May 15th). When normal
closing date falls on Saturday, Sunday or Holbday, 1556 closes on preceding working day
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8 MODIFICATION
Incrégge channels, range, piivacyl We specialize

In requency expanders. $peech processors. FM
converters, PLL & silder tricks. how-10 boOksS,
plans, kits. Expert mail-in repaifs & converrions.
16-page catalog $2.
CBC INTERNATIONAL, P.O. BOX 2150URE
502) 936-2T00

PHOENIX, AZ 85046

COMMODORE kits, C-54. VIC-20. Eprom pro-
rlmmor:érsgsaams 2732, 2764, 27128, atc.,
79.90/kt. O0VALT. Spesch Synthesizer: In-

cludes extensive vocabulary or creale your own

$44 904it, 554 90/AAT. Kits include all hardware,
softwara, P.C. boards, documentation. ity ma-
ching and {ape or disk H&H ELECTRONICS, PO

Box 50111, Tuisa. OK 74150.

QUALITY printed-circuit boards. 15 cents sg-in.
Free drilting. Quanlity discounts, INTEHNAﬂgiIAL
ENTERPRISE. 6452 Hazel Circle. Simi Valley. CA

EXPERIMENTERSI 40KV trom any kgnition coll
usigg our sold stale driver ki, $24 g5, Catalgg
$1.00. NESTRONICS, P.0. Box 81, Tobyhanna,
18466,

DESCRAMBLER pans Gated sync suppressed
signal. Newes! design. everthing Radio Shack.
Compiate drawmg-trmry. s [ist. PC layout, in-
struclions. Send 515.00. HENRY PRICE. P.O. Box

835, Leland, NC 28451.
A SINGER'S DREAM!

REMOVES VOCALS FROM RECORDS!
Now You can sing with the workd's best bands!
The Thoampson Vocal Eliminsior can resmwove
most of virtuatly all of 8 lead vocal from a standard
slereo record and leave the bachgroumsd!
Write or cad for a fnte trochyre and demo record.
LT Sound. Dept. R-1, P.O. Hox 338,
Stone MounLain. GA 30086 {404)493-1258

S861 AN

@
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" {uality Microwave TV Antennas

Muth-Channal 1810 3.7 GHz
40aA Gatn True Parsbolic 20 Inch Digh

Complete Sy bem 504,58 [ Shipping Incl. }

Dastnraiuis. Gty Pricig, Replacement pary
PMDs-Tech Ectronics

F.0. Bon 772 - Mhoamis, A7 e5087
LIFEY |0t} SA7-TT08 300 Cooetis alh phone ardertd

H’MR‘.NW WotierCard « Wiga ® m’l

v*‘ i

ATTENTION

ELECTRONIC TECHNICIANS

Highty Enwcites Home Study B3EE Degree Pro-
IOI' Wm Elocﬂmk: Technkciont
gront

Prog

WANTED

INVENTIONS. 1deas, new producis wanted! Indus-
ry Draseniatiomnnlional axposition, Call free
{1-800) 528-8050. Anzona. (1-300) 352-0458. X831,

cnﬂupum- rivey

¥ O\I' H0W Yoo
FREE DESCRPTIVE LVERATUREL
Cool's Ingtitute of Elecironica

PO. BON 20348, IACESON, MS 37209

Don’t let
your lungs
go to pot.

MO IING MATTLENS 18 & kol MOre dargrous
thaen You think. And a lot less cood,

AMERICAN
LUNG
. ASSOCIATION

The Christmas Seal People®

Space contribul o DY [he pubiiher o3 & public Barvice

EDUCATION & INSTRUCTION

F.C.C. Commercial General Radi-
otelephone License. Electronics home
study. Fast, Inexpensive! “Free” details.
COMMAND, D-i67. Box 2223. San Fran-
cisco, CA 94126

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.

LEARN how to use 8 computer. Train at home in

spare tima! No previous experience needed! Learn

computer programming. Compuier i and

rations._even computer games LUse hundreds

?eprognrns almady aveitable or leam to wnile youwr

xparis explain everything in sasy-to-under-

stand uage wilh step-by-siep directions, Call for

ee facts! 1 -862-6262, extonsion 56, of write

|cs COMPUTER SCHOOL. Oept DECE5, Scran-
ton, PA 18515,

BUSINESS OPPORTUNITIES

MECHANICALLY inclined Indlviduals dosmng
ownership of small electronics manufacturing busi-
ness—withoul invesimenl. Write: BUSINESSES,
92-A. Bnghton 11th. Brookiyn, NY 11235,

YOUR own radio atalion! AM. FM, cable. Home
operation possible, BROADCASTING. Box 130-F7,
Paradise, CA 95965.

ELECTRONIC
ASSEMBLY BUSINISS

BIG
PROFITS

1ar home. spane IMe., IMeSLTent 4now
exparience 1.mr|0r.esm:rgl 1G DEMAND as5em-

tedge Or

bhing electromc devices Sakrs handled by profes-
sonals Unusual business opportunty.

FREE: Compieis Hivstrated literaturs
BAFIEI!. RE-C Box 248
Walmu Creek Cail 84597

ELECTRONIC assembly business requires addi-
Bonal eontracts and new produds Vary compelithve
due 1o kow labor cosl and large export incenines
GOMAR, A.A. 26, Mamzales, Columbia. S.A.

REEL-TO-REEL TAPES

AMPEX prodessional seres open real lege
2400-1eet On 7-inch reels, used once. Case ol 40,
$45.00. 10v x 3600 feat and cassettes avallable.
MasterCardAvisa, VALTECH ELECTRONICS. Box
&-RE. Richboro, PA 18954 (215) 322-4866.

INVENTORS!

CAN il from your idea? Call us loday regard-
Ing mmmg olyy?ur hmnm 0r wrile for your
fres information . Over de ol service.
AMERICAN INVEN ORS CORPORATION 82
Broad Streel. Dept. RE, Westiald, MA 01086, 1413)
588-3753.{NCt an answering sernce.) Offices na-
tionwide.

DO—IT—YOUHSELF TV REPAIR

NEW!... Ir smn can do il.
Wnte. RESEARCH. AL 3 BoxGO CoMIIo WA
99114,

EPROM PROGRAMMING

HOBBYISTS: Pretestad EPROMYS sold with
grogramming installed Program listing provided.
asl sefvice. Write or call: ROMULUS MICRO-
CONTROL. Box 8669, Rockville. MD 20856, {301)
540-8853

“INCREASE

REPLACEMENT FOR

ECG®/GE®/SK®

I TRIPLERS wnsecrme | OUTPUT @
| YOUR MEMORY | 500A/ 5384, ...... 9.95 | TRANSISTORS v
| / s:s/‘.‘%%‘ ,,,,,,,, 995 | 188/, 225 195
/ WITH 64K DRAM | S20A/ 30, ... 995 | 238/% e ... 228 198
| ” S28/53808 . ....... 12.75 | 28%/scar........ 278 225
MEMORY CHIP | $29/50r ... 1190 | 25013810/3377 223 190
| AUDIO POWER —_—
10 P i 1chllln RECTIFIER
| R t lh 152/ e . DIODES
| e Um IS | q 5:&:‘1:- ‘ e 100!::; ﬂmng
SR 5A . i
197 /awes 5 138 wovaa B A4
ad IUTI.VUUT | s ﬁ soo:u'i‘.’:?é'de"r?‘ 29 22
| complimentary ompu er
| catalog %/ h & SPECIAL OF THE MONTHM
s c Ips | 375/ 9118 446 10 pc min 39€ 100 pcmin
| l‘l“ % l 712 B3R 75€ woremin B60C 100pc v,
l ’,ﬁ AR T
&” o 4125 78K 1BONS $ra0 | SUPER SAVINGS
l ‘___’_—--"'" L, CALL FOR QUANTITY PRICING ) “:3 m "m Jul :‘?S
N ot : e ; - o . ...... 21 a8 | 138...... A5 1M as
i e Fam e GRS L - Puimtae » Pecat | 10280 8% 29 | 160...... 88 77 50
I + 00 + P8 Pruc - Pitoru crmatars » Power Supokes = Fatays - Fasuiors « Cable Aeaariins Sccron g‘ge“ 1: :: ::; ...... 133 1.35 ;g
SELF SERVE STORES | 123AP.. 13 08 | 183A 111 235 199 32
| us WESTROROUGH  BELLEVUE 128...... gg ;g Wb A9 39 A3
Gloemss  ESdem | | | 330000 39 33 | d8 Il g6 EF
| CANADA womotn,, RSUSI, o I g
e e BRSO | R A T 8. ;
| T o @R | | | e e s o
YOUR ELECTRONIC Jfwwx TORONTO  ¥ANCOUVER I 110 HILLSIDE AYENUE, SPRINGEIELD, NEW JERSEY 07081
1 Varta Oobee  (416) 377.7652  (604) 438-2321 TO) Froe 1800-328-4928  tn NJ 2033749010 Telex 138441
COMPONENT CENTER 21 & %MY PEICH§ SUNIECT TO CHANGE WITHOUT NOTICE OFFER GOOD WHILE $UPRLY LASTS
| MA* ORDEﬁg CAN 1-800-361-5854 ) DIFTON Electronics K P A5yoriares o DY WA Mt PHMDA ECT
EEETEERONETCE VS 18003430874
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WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING'

LINECORDS | MIKECONNECTOR| 7 CONDUCTOR
RIBBON CABLE
T | ©

o7 el
roasie 8 COMOUCT DR IN-LINE PLUG

AND CHASSIS MOUNT JACK - ACCUTRONICS COML, SPRinG TYPE UNITS USED IN
THREE WIRE TWIST LOCH STYLE. SAME AS ELECTROMIC ORGANS TC PROYIOE ACDUS TIC DE LAT
SATTCHORAFT 120158 by SOUND BFFECTS INPUT 16 MEOANCE B OHMS, DUTFUT
1 FOOT 1hge THREE WIRE IRPEDANCE 2250 OMME 417" s LB 1 Pru®

$2.00 BACH

—— SPECTRA-STRIP RED MARKER

MULTI-SWITCHES METER i rH

0-15v.0.C
3 STATION ) = I = UMIIAL.L DESIGHED FOR USE
NOM-NTEALOCKING I 2K 10 TURN . Iim:n COMPUTERS CAN 0 USLD wiTH
BOUARY METER ML TI-TURN POT 4 SQURCES BUILLIN AZN SWATCH
3- 2POY SWITCHES WEASUAES

SPECTROL CHANMEL 3 u 4 SELECTION S TCH
EACH OPERATES 18 VDG e BT DH 12 ¥DC. HOOK Ue

Ko O MOEPENDENTLY $4.99 EACH ook Tie T

PLua w T BETWEEN BT T . L, b
svoc o wa wonmachrees | SUBMIRETURE I”ROTARY 3"'"0" 48 KEY ASSEMBLY FOR

SYAC & MO MA \ CONNECTOR - g T.I. COMPUTER
:xg:;o:: & STATIOM m et KEW TELAS INS

avac 81 ae X INTERLOCKING :cspsfftmm

129 WAC & 185 s . MADE Y ALPS .. - SWATCHES TERMINAZES
17 VAT @ Po0 MA SOLOER TYPE SUS-MINIATURE 2 TO 18 MM COMNE

24 vac 8 200 MA S b COMNICTORS USED FOR SOLID W TAL F RARE 4- X 97
DE:-1 : 95.50 EACH 2 fom $1L00
SPRING LEVER : 08-1 :
TERMINALS 0823 ; CONNECTORS [ 120V INDICATOR
1 oto £2.00 BACH % . P o - e
“EETTIFITIITTITI N PNTIT

Gt 5 ALL AME .156- SPACING :‘;00: mmf& :{'srfﬁ
b : NONHINTERLOCKING 1D PIN EDGE 167 MOLE  WED LENS
BARELITE PLATE R e CANNECTOR

GREAT FOR SPLARER ENCLOSURES EACH OPERL ECTOR ?o"rut?
R POWER SUPPLIES R TR #50.10A20  £2.00 EACH 100 Fom 145 00

§1.08 LACH  Cromiaom $2.00 EACH

A TN GEL
saniic | MINIPUSH BUTTON L, Fuss CHLL
€. FTYLE, ND WOUNTING EARS]
T SWITCHING POWER SUPPLY 50 EACH 8997 MOMENTARY FLISEACH 10FOATIA00 BATTERY
T e 10532182 '\ e em— HORMALLY OPEN
COMPACT, wELL REGULATED SWITCHING L 174" BUSHING 22/44 GOLD
POWER SUPPLY DESIGHED TO POWER TERAS o Rr A 24 BACH C STNE £2.00 EACH
INSTRUMENTS COMPUTER ECPIIPMENT. 4% : 3 ] 10 FOR $3 23 0 Fon $18 00
INPUT LG 29 WAC AT La |
DUTPUT. .« 12VDC AT 350MA Yyl LT 28758 QOLD
) = SPECIFY COLOR 2? PLATED CONTACTS 12 VDC @ 2.5 AN HOUR
RED. BLACK wWHITE, wuimsmum LIRS S AN FLL B A YL
YELLDW $21.50 EACH 10 FOR 322,00 525.00 EACH

-yl - LED'S
13.8 VOLETRRSEI?%TED COMPUTER =% STANDARD JUMBO

DIFFUSED

] AED 10 FOA 150
13,8 ¥DC POWER SUPPLIES ALt FEATURE 22 1| b g CAPACITORS ONEEN 10 FOR $3.06

. w101 5A 140 -5 AMP
lmmtbﬁﬁg!ﬁm*r:tﬁgo{}raﬂt ] CONTROL. 3 3 o | YELLOW 10 FOA 100
- B LOAD: 14{nl 5 AMPS
2 AP CONSTANT, & AMP SURGE : SIZE 27X 17X &7 HIGH 2,000 rdd. 200 YDC FLASHER LED
=y ; u's.oo EACM  10rOm$4500 [ TA4T0G - 5TMGH £rog | 1T TRAVEL T RACH # YOLT OPERATION
UL USTED DIB.0C EACH DUAL 100K eudic taper| 71 RED Jumao BiZE »
MINIATURE 3,800 mid. 40 YOO 1172 LONG 11.00 TACH

1N4148 & VDC RELAY TAF O+ 3LTHGH $1.00 | 212 TRAVEL 9100 BACH 81 POLAR LED
SUPER ShaLL 2400 mid. 80 v e
SPECIAL 800 RELAY | St § Uy $2.80 CRYSTALS
£5° SPACING PG LEADS OOLD COBMLY CABE BTVLE MU LED HOLDERS
1000 FOR 110 60 COMTACTS 31,000 mid. cnua.m TWO MECE MOLOER
10,000 FoR 3385 00 AATED 1 AMP AT 3¢ YDC LEEr 41336'2'.: 5250 2 Wiy T L] FOR ABABO LED
HIGHLY SENSITIVE TTL SLIBBACK | S100 BACH 10 FOR &6 200 FOR 410.00

KEY ASSEMBLY OIRECT DANE POSSIBLE | 29 non med. 15 VDC CLEAR CLIPLITE
P S o s | 7o aean 3380 METAL OXIDE

CFRi T 6h23 % I'ILCN- 130 13T - T 8,000 mid. 8 YOO V‘RISTDR

21:167 0 | 1ri6 5150 AROMAT ¥ RED-V 2O - awvrad 1150 Poruar GE 3 ) T0LALDA

1 11/16° MIGH EACH CONTAINE 5§ 81101 E-POLE $1.50 EACH 10 ¢0A 51230 YARISTOR. 371" DIMETEQ.
HOMMALLY OPEN SW1TCHES LM T T CAPACTTOSE B S1.2% EALH
TRANSISTORS MEAZURES 3 347 LONG 13 ¥DC RELAY e

1y CONTAGT BN C MINIATURE TOGGLE SWITCHES |
4PORBTS0 (1] 10 AMP @ 120 YAC
B E LACH EMERGIZE COIL TO ALL ARE RATED B ANPE § 123 ¥AC

COMTAINE & SIMOLE-POLE OPEN CONTACT .P.D.T. 8.P.0.T. S.PD.T.
T Y e COIL 13 VOC 430 OHMS {on-on) {on-ofi-on| A gl
MERSIALE 2 10 LONG.  JoriiAL PRICE $180 BACH LGS gousen Lwa MOUNTING CENTERS
4 POT RELAY [Ty T RalH ||-|M|1 $2.50 EACH
8 " P.A. SPEAKERS }..ipn . L 10 Fom 1800 10 FOR $20.00

+00 FOA S0 100 F DR £80 00
C.T.5. HCEL MaM0rY $5.00 EACH | = 3 amg cantacts r‘ﬁ
-’y

THESE ARE SOLID STATE FULLY REGUUATER Yt GRADE

U g o COiL o 24 VR A ov 8.p.D.T. D.P.D.T. SOLID STATE
PHI) 3.0 oz rERRItE macrer sk OF | 120 von ac, con {on-on) {on-on) BUZZER
TYPICAL RESPONEE AANCE: g tppaprpef * e Dot duis siec o) P& LoOS STAR eSMBO6L
100 ~ 18,000 M2, $13.05 1. 70 LACH THAEADE O SOLDEN Lix]
POMER BATIMG 15 WATTS MAX, : apncity codl voltege S T TEmpicaL S

B ¥Do
TIL COMPATIBLE
Bl Lacr W EAcH
DRILLED TO MOAUNT LINE LARGE QUANTITIES AvAiABLE 1o PO 8 0 10 FOR 410 00 $1.00 EACH
MATCHING TRANSFOMMERS . BOCIATS POl RELAY 14 St wx FOR $40 00 100 FOR $180 00 10 FOR $9.00

TOLL FREE DHDERS ONLY OUANTITIES LiMITED
b 42 MAINIMUM { )
|OROER DNLY) ® USA 5700 ¢

i CALIFORMIR | B0G-258 5666 - OR o
ALASRA NAWAI 905 S VERMONT avE  P.O.BOX 20906 LOS ANGELES. CA 90006 1

ORINFORMATION DR
{2131 380 2D b 6228 SEPULVEDA BLVD. VAN NUYS, CA 91a11

CIRCLE 107 ON FREE INFORMATION CARD

WWWW.americanradiohistorv.comm

G861 AWM

o
o


www.americanradiohistory.com

'RADIC-ELECTRONICS

| =)
&

FINEST
QUALITY

SOLDER

SN B60/40 Rosin Core (RA)
m 008 47.98 ; FREE Froight D
12 \ M Dries
A @gﬁ
SN 62 (2% Silven [LLC bessdoreg Wit
Rosin Core e Bl e me
29 wwg (03] 21905 B sauets = S it
Soldes it GRS
\ PO im0 s, Y 1 1TS) a@l&%&?ﬂﬂm

SATELLITE TELEVISION

SATELLITE-TV recelver breakihroughl Bulld
your own systern and savel Instruction man-
usls, schematics, circuit boardsl Send stamped
envelops: XANDI, Box 25647, Dept. 21N, Tampe.
AZ B5282.

SATELLITE system $595.00. Information 51.00.
Also VCRS, 5. STAALINK, INC.. 1122A Park
Plaza, Hunisville, AL 35801,

HOME Satellite Handbook has mr?thing you
need [o know about Satelliie Television. $10.00,
H&G, Box 422, Seaford, NY 11783

UNSCRAMBLE— Canadian & Amerncan saleliies.
Waich tha good stull, Plans 519 95—boards & plans
$30 O0—units completed $298 00—kits available—
detasls and order $3.00. SCRAMCO. p6BB
Foyal Drive. Noblesville, IN 46060

E-Z satetfite kil, Computer print-0ut of your location.
2° iQuid compass. inchinometer, 51995, Master-

DO-IT-YOURE

LF AND SaVE

Elactronc Know how not required
Easy 10 buid from our plans or otg.
Lowes! prces on sateihile slectnics.
Sond 31 dor colsiog e 38 % oy
Consurme Gute 0 Sateddu Tolowanan -
GF1-D14, Box 9104
Missoula, MT 59807

Mail todsy 10!

SATELLITE system Bl?lsavlngs! Easy Instaltation

plans fealurtng quallly equipment, $9.95.
ANUSKIEWICZ, 525 Pennsylvanla Avenue, Oak-
monlL, PA 15139,

SATELLITE syslems and accessonias Dishes. re-

cervers, LNAS. actuators, Top brands, bow
$5.00 calalog, BAT ELECTRONICS, PO Box
3156, Grand Hapids, M! 49501,

SATELLITE-TV system 5600.001 11} tell you how J
dict it. Send 55 00 to RALTEC, 2805 Carriage CL.
fton, 5006,

BUILD a better satellite antenna for less Com-

maicial quality—Ccompiete plans foe accurate para-

bolic dish, 12’ {or smalier). Send $8.95 10

;:OABBLETHOHIC . Box 30502R. Bethesda, MD
14.

SATELLITE equipmeni al discount prices. All
brands availabla. Send for free price st GALAXY
SATELLITE SYSTEMS, P.O. Box 970499, Miami,
FL 33197

SATELLITE receplion Systems al dealer pricas.
Limited lifetime warranty on dish. Contact SATEL-
LITE TV QUTLET, INC., 4747 W. Tuscarawas
Slreet, Canton, OH 44708, (218) 478-0440.

CANADIAN Pay-T¥ and Sateliite Dascrambler
Manual All sysiems descnbed. Schematics and
construction details included. New chapter, meceap-
tion of pay channens via inexpenswe dish and probe

lgapo miCTowiave anteninas w Amenca and Canada.
P

$2.00 (refundable). 5

roduct calalogue

ages. $12.95, Complete
g IF ELECTRONICS

OJIK

PRINTED-CIRCUIT BOARDS _

PRINTED-circult beards. Quick prototypes. pro-

ductlon. design, reflow solder. Send pnnt or for
uote descriplion o KIT CIRCUITS. Box 235.
lawson, M1 48017,

PRINTED- circuit boards double-sided with plated-
through holes or single-sided. No-5et up charge.
CAUDILL, INC., 205 East Westwood Ave.. High-
point, NC 27262 ($19) 884-0229.

CIRCUIT boards, single-sided boards 48-hour furn-
over. No-set up charge towas! price quotes. EM-
CDN PCB'S, (602) 483-2464

R.C. BOARDS

AND ART SERVICES

L&t 11 Quote you
0N sny stage ot
your product from

FACE Proto types to
PLATES produciion
ENCLOSURES ol 221
wWRITE OR CALL Columba TH 3840
For Lilersiure gr Cuotes #15) 341. 1142

UNLOCK THE POWER OF YOUR
TIMEX OR SINCLAIR COMPUTER

Contronices Printer 1., a0, $350.00
with 3* prlnter cab - BAY. T3
ad SDOVve *+ coBputer cabile., 0V 93

Floppy Drive I1/F.. ... ... .0iouuns
+ 3" 3-1r4" drive cable...

When ordering, wpecify type ol coaputer
Allow 4-4 weet® {or delavery

ChAll. or Write for ires catalog to:
Awpearch Servita Labe

F O Box #1274 IMC, DX 73144
(407) FaS-93I2T

Card, Visa. IN-X-SALES, Box 45, Titon, NH 03276, CORP, 1327 Niagara St, Niagara Falls, N.Y., e =5 LiEniicadavit hEuREGN 0y
(603) 286-3082. 14303, C.0.0.% call {716) 282-1001,

YAL500 E- o ATIC RANS 8200 8000 CRYSTALS
taLsoo .18 | 2716-u50 2,75 | 2114-u50 1,00 | 8237a-5 12.95 | 8085 4.50 1.0 MHZ  3.25%
7aL509 .18 | 2732-u50  3.95 | ZuiaLp-uso 1.15 | 82&3 5.75 | Bod5_2 9.g5 1.8832 350
750532 .25 | 27324-250 5.95 | 211aLP-200 .25 | 8250 5.75 | 8088 10.00- ] 2.0 2.50
TaLsTe .32 | 27324-200 7.95 | 6116P-4  2.85a | 251 425 | 87ua 17.95 | 8.0 2.50 '
78L5107 .25 | 2764-450 3.75 | 6116P_3 3.75 | 8253 5.95 | arss 18.95 | 5.0 2.50
TALE125 .45 | 2764-200 5.75 | 6316P_2  u.95 | 8253-5 6.50 6.0 2.50
TRL8158 .35 | 271128-250 6.7% 6116LP-4  3.50 | 8255 3.95 c- 10.0 1.50e
78LS164 .55 gr6ur-3 w2y | 8255-5 k.98 DT wi"lgo 1W,31818 2.5p
T4LS240 .85 116LP_2 5.25 2 .25 15.0 2.50
7aLS243 a5 | OYNAMIC RAMS 1 gacurlis 12035 | 82595 7.50 |DISK llml 16.0 2.50
TuLs2ud% 85« [\ oe"en 4 lg0 B272 14,95 | CON R 1;.:;30 2.50
TALS3T3 .85 i 3 8284 6.25 P 18.0 2.50
TALSATAL, g5 | 4iEEa200 wiiT2 LOW& PRICES! | o2c: 12.95 18,432 2.50

= ; 20.0 2.50
41256-150 6,95

74500 * |TOLL FREE! 215.00 | .0 2.55
T4S00 9
7uSos 32 L DIP SWITCHES
74508 32 | LM1u88 .65 4 POSITION .75
ThSTH &5 | LH1489 .65 64K RAM S ET S POSITION .75
745139 .75 | Lu3N .59 & POSITION .75
745163 185 |Lm317T .99 $15 75 7 POSITION .75
TaS2u0 2.00 | LM3ITK 3.25 . 8 POSITION .75
T&52u8 2.00 | LM3IZa .50
748273 1.50 | im339 -79
Tus280 1.75 NES55 .30 EPROMS EDGECARD CONN.
745373 2.00 LMTu1 2% 0 DYNAMIC gamM
7483784 .00 |LM7H7 i 27128 $6.75 5 62 PIN 5T 3,50

A Py R (250ns) o DY 56 PIN 5T 3.50
15150 1.75 . -1 y —

~ CMOS L, |LR3sox 3095 +2764 $375 IC SOCKETS
i o4 : LM338K ¥.95 8 PIN 5T .10
4013 .35 e =
4Oug .32 16 PIN 8T .15
2L | s 'SARATOGA ELECT ook s e
:ggg :32 1793 16.00 ELE RONICS, INC. Igg gl: ST .23
7uc163 .75 6845 900 T N 12380 SARATOGA-SUNNYVALE ROAD w 25 Piu 2}- :gn

74150 75¢12651 7.00| SARATOGA, CA 95070 e | b e
ECL 3242 6.50 (4D8)} 446-4949 64 PIN ST 4.00
10132L  680¢ $10 MIK. OROEA. SEND CHECK,M0.,VISA OR MASTERCARD capacitors
ALL PRODUCTS CUARANTEED FOR 90 DAYS. PRICES AND resistors
SPECIALS SUBJECT TO PRIQCR SALE. PLEASE INCLUOE transistora
$2.50 FOR UPS GROUND.
_ - CALL AND GET ON OUR MAILING LISTII
800-621 0854 ext.245 WE {AVE MANY OTHER ITEMS IN STOCK! 800-242-4949 (Cﬂ

CIRCLE 253 ON FREE INFORMATION CARD
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ORDER TOLL FREE

44
T4
THhibda2
wralln
THEERIN-TH
Tamta1k- 18
i L1 JLAT]
LI ]
nlk118-1
LR ]

L 1IR] IR
IR
WNE] TOLF2
b5 [}

Unbhidr-13

NubrR4Er-1k
L1 TS

DYNAMIC RAMS

(i
Pkl
1k

mim-u
I7120-20
bl b4l

038-8800

848-8008

2|

STATIC RAMS

glrszzk

2kt

74LS00

M 3 T Ay nIm n

APPLE ACCESSORIES
Porallol Prioter Cord ... .. .. 49.95

wm n o 8w S fw o @
I TN e T o el L+ 80-Col.card tor Appia ll+. .. 149.95
Hn e TS AR A e ) Tt 2 8,9
[ ] i I
;:% i: ;:g:g ﬂ ;:g;a ﬂ 1: M Chockmate DO -Colamm ... B9.95
a1l M MU 1 MU M 1 85008 Soriel Cart [commenicetivg} ... 89.85
;45:; ﬂ ;:ﬂ::: m ;;g;:: : T RN 14 Choch Calusareard. .. ...... 79.95
4 4 |
i CTRR S 18 o Lo oef
4 .
M M LSS 1as Tadded 178 Power Sepply ... ... 83.95
;:gﬂ g: ;:m: ﬁ ;:535 1? Oy RN e e s R E 29.95
113
}:g;: §= ;:ﬂ::: f‘. ;:gm }g Jlﬂlkl Allpilr l"il lle.... 14.85
BE W e ) B AF Madulalor,msns., ccndis 13.85
;:ga i: ;:3::; ﬁ ;:ﬁ:: ;: Dfek Ortee Full Halght _ .. .. 189.95
;‘mr :: ;:ﬂ::} : ;.g::: ‘_;‘ ui’. ierVl ul".[ ....... 189.95
LEEY ) L] ]
L s iy ot e Coatrellor Cand . _.......... 49.95
;:5: }: ;43}: m ;4mum 1{; Apple Paddioe............. 5.95
A T L
;:w; ;: ;:ﬁ:;: ”: ;‘gm 1? WKCard................ 39.95
. 4iiul 141
Lhord 1§ T e s LT (L1931, I 1Y I 13.98
;:m: .}: ;:gm {: ;:H: L1g Entond-A-Siot............. 34 .95
I
rulsu i: ;:gm ﬁ: "u:u u: Poddio Mdappie............ 29.95
T4l
M ) T e e Koal Tomch Pod .. _........ 99.00
;:g;: :'l ;:gm 1: ;:gu.? ‘= Milk Tosch Pal w/dopith... 79.85
d
;:g;: g ;:g::; _:: ;'h‘“: ;_ﬂ Kevironic Kuiml ........ 219.00
'] ALEBA L i
At S TR Appls Kephmard {Taiwan). . 148.95
HSH B A TE TS VB
Talss B8 Ta$18T T TS 10K
UM B0 TAS2E B8 TALEETE 148 T i
4 4 oo -§ . =
TS M jaugzz  se Taussss 615 [ el A MACTrCInax
Tadil M Taus) M Hdd L * J . in c R
han i s n om0l ue TTETNREE 2 e o
A [ i . .| T o
MHUIET B Jadny T fady 418 30472 ANRD . 11408 §PMA.. nn @l VIEWMAX-80 149,95
ham w3 o oo e W ot
d 1195 4 3 w7 i
R R i
1497 1.4 ]
i Lol Pt
b 4
MLE1Z4 299 T4E250 r1e  rsidrned AN 8 Saft Oaiieh

# Built4n inverss video

1 . [T -
We will try to BEAT . R . & Shift key support
AH Competitor’s Prices ® 2 year parts & labor warranty

| - | . . IN

CALL for Quote! [FHEEEES TR i

103 . M i ire

e e b i

DISC CONTROLLERS e L1s o by

" L Ba e T K gty

0 e e un @ o @, 370 TERMS: Minimum order $10.00
1m CHS  py Tia (HI T, A vl For shipping and handiing include
:;:: - % i 1508 :;:; 7 :i—= otie e %2 50 for UPS ground or $3.50 for
aer Tetes UMMM ... nw i . e ' 1] UPS Blu%lairl g[l%%ch add::lonal
, (1T ed ne ey 144 0000 air pound, add Caltorria
:;:f -y 4 a:.: weuz . i e P .f residents must include 6% sau;s
i) B i oun Rt 'ax: LA, SF.S.Cruz &S Mateo

CﬁT éONTROLLERS counties include 65% sales tax

and Santa Clara include 7% sales
s UM carMIl...... 168 Z2-80 tax. All tems subsect to avanability
W7 1% cETeEd?...... 1090 and Prices are subject 1o change.
sy DM YuN. e M ... 19 Dh-teh...... LI Tynographical errors are not our
;Ill! BT T YT nm gasponmmhty.
37 e wtialr ... am ARt . i : : o additional charge for Master
23T TR | T B T 1T TR T i - ST card or Visa We reserve the right

T00A-5I0 i to substitute manufacturers and
to hmit quantities

Hetwt CALL tar VOLUME Quotes

Z-80 A HTTERC e NEW HDURS. M - F 7 30 am - 500 pm

UV ERASERS

QUV T8 v oo 195 W acn ™0 g s
Bure 00 A uian . VISH OUR RETAIL STORE

2100 De La Cruz Bivd.
— MEMORY Santa Clara, CA 95050

- s s pinn = [ET I gl
_—. EXPANSION KIT ALL MERCHANDISE 1

100% GUARANTEED

r[ nJ jjl‘lj "l’?

i Erasen IBAEPRONS IO BPRA 4164 200ns D o Ka_
9tor $15.75

WwWwWw americanradiohistorv comm
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£ RADIO-ELECTRONICS

Power 4ous "r -
Prohlems? s

EGIS™ Pows: Con THE SOLU-
TIDN! protects Computers & bh -tech Efluwﬂ From
Danaging Vortags Surges. Lost Outa. & Coatty Down Time.

SPIKE—SPIK
Tru-u\fmwsﬂnlwu Svpprmer |k Reley
oy + Bt Moxiply - A Moows Rpiedl 120V 154
Priced From

el

P,

LINE—SAVER™

Priced From 249500
it & wriy W e i atere
TN S |
Dunier dinpaisrs vl B00-324 0400
] TWE 501 8511101
AGI® " FERIA 31548370700

\ e P 16007 wxmon

FOR SALE

CABLE-TV Secrals—the outlaw publication the ca-

ble companies Ined to ban. HBO, Movie Channel,

Showlime, descramblers. converters, etc. Sup-

gleﬂ fist included. $8.95. CABLE FACTS. Box 711-
, Pataskala, OH 43062

RESISTORS vaW.WWW5% C.F. 3 canis. 1%metal-
films, custom wirewounds, capacitors and other
components. JR INDUSTRIES, 3834-H
Swancreak. Toledo, OH 43614,

mlmg scanner accessories, car-
rier/subcarmer detectors, voice Scramblers, unusual
kits. CAPRI ELECTRONICS Route 1R, Canon, GA
30520.

THE Intslligence Librery—Raesiricted technical in-
formation & books on electronic survelliance, sur-
volllence-devica schamaltics, lock.plcking, in-
vasligation, weapona, identlfication docu-
ments, cover! sciences, et Tha best
availlable. Free brochures. MENTOR, (Depl Z).
135-53 No. Bivd , Flushing, NY 11354,

WHOLESALE MATV/CATY equipments. anténna.

es, radios, spoakers, cables.

ﬁﬂ! 89?-0509 DAWR, 68-12 110 Street, Plushing,
1375,

TL904A soltwaredhardware bargains. Mard-10-find
flems. Huge sefeclion. Fast sarvice. Free calalog.
DYNA, Box £90, Hickswvilie. NY 11801.

TUBES, new, unused. Sand sell-addmssed, slamp-
od envelope lor hist. FALA ELECTRONICS, Box
1376-2. Milwaukee, Wl 53201

FREE Automotive Securlty Catalog Largesi se-
laction availabte. Do-it-yoursel pagers, alarms,
hoodAocks, glass detectors. Aliow 4 weeks lor deliv-
ery. or for rush send $1.00. AUTOMOTIVE SE-
CURITY EQUIPMENT COMPANY. Dept. 1, PD
Box 382, Plainview, NY 11803,

INOIVIDUAL photolac] folders. No. 1 1o no. 1400,
£2.00 postpaid. LBT, 414 Chestnul Lana, East
Meadow, NY 11554,

DESCRAMBLERS for downconverters, High ga:n
Send $2.00. RB ELECTRONICS, P.C. Box 643
Kalamazoo, Ml 49005

12;% WRITE FonE’s
SPEAIGﬂ!&EELE(!ﬂ!CHHM:S CAIALOG

1004 BARGAINS IN SPEAKERS
toll Iree 1-800-346. 2433 for ordering Only.

904 MCGEE STREET IANSAS CITY, MO, #4408

WANTED: Cash for oid [ubes, speakers. amplifiers.
western Eleciric, RCA, Cunningham, Mcintosh,

Marantz, Quad. Ta . JBL, Allec, Dynaco, Leak.
(713) 728-4243. MAURY, 11122 Atweil. Houslon, TX
PC-2 & Sharp PC-1500 owners: disk ernu-

Box 78533. LA,

lalor for ?our cassette files. A'MP, Bo

SCIENTIFIC Atlanta cable sysiems. New CM-04
desctambler. Receive all channels. Sand $2.00.
ADVANCED TECHNOLOGY SYSTERS, Box 316,
Auburn, MA 01501, (B17) Ba2-233%.

TOKD coil get (fo J $8.00. BFQAS substitule
Innsistor 52 00. JIM RHCDES, INC., 1025 Ran-
some Lane, Kingspoit, TN 37660,

TUBES. hard-to-find. Send self-addressed sta %
ed envelope for ist AUDIOD VIDED STOP, 74
Village Pariway. Dublin, CA 94568.

ELECTRONICS caialog. Over 4.500 ftemns. Parts &

components, Everything needed by the hobbyist or
technician. 52 00 pos e & handhnq_(smas ol
retundable wilh first 515 00 order.

TRONICS, Dept. R 472 East Maln Streei.
Paichogue. NY 11772. {516} 2892520

CABLE CONVERYERS 8 DESCRAMBLERS

HAMLIN OAK JERROLD
SCIENTIFIC SYLVANIA ZENITH

ALL TYRES OF CABLE Ty ECUIPMENT
MICROWAYE ANTENNAS &t ACCESSOMIES
FREE WLUSTAATED BAOCHURE —

—= CALL DR wriTE
WMA galds
22v £ CAMELBACK o4
PHOENIZ AZ 35012

(862) 330194

CABLE- and Subscription-‘r\f sacrei manual.
Build your own descramblers, converiers—HBO,
Showtime, Movie Channel, UHF. Latesi theory.
schemalics, instruchons, suppliers ist. Send $8.95
%a(i:BLETHONlcs. Box R. Bethesda. MD

FREE catalog. Elecironic. alectncal, parts, lools,
controls, swilches. relays. tech books, manuals. JS
CHRISTIANSON, INC., 120 Oser Ave., Haup-
pauge, NY 11788,

CIRCUIT boards- TJW anworﬁuld( delrery, 0a-
sonabie. ATLAS CIRCUITS, Dept A, PO, Box 892,
Lincolnion, NC 28092 (704) 735-3943,

FREE Pay-TV reception, "How-To~ book, HBO,
Sthowlime. Cinemax. $5.00. DIPTRONICS, Box 80,
(E7), Lake Hiawatha, NJ 07034

H********* WM. B. ALLEN’S ® % %%k hhkkik

HOLIDAY FLUKE BONANZA

10 SERES
ANALOG/DIGITAL
3. S T
[ 1 (R PR S S, S &

e 18

86208 SERIES

3% DIGIT DMM

N0Z0B T .

BOZIEER N "

80228

30248

B0 2 U5 e i e e .

4% DISIT OMM
I o=~ == e, =
BO62A
MGITAL COUNTERS

19004 (80MHKZ) ... sasa  1911A (250 MHz)........
19104 (125MM1) ........ £497  1912A (320MHz)......

REDEEM YOUR SPECIAL FLUKE REVIEW
BOTK 525-0FF COUPON AT WM. B. ALLEN

TOTAL ELECTRONICS CENTER ¢ OVER 70,000 ITEMS IN STOCK

WM. B. ALLEN SUPPLY CO. INC.
ALLEN SQUARE

300 BLOCK NORTH RAMPART STREET, NEW ORLEANS, LOUISIANA 70112

CALL TOLL FREE

800 535-9593

L@UISIANA TOLL FREE B0OG 4629527

CiRCLE 103 ON FREE INFORMATION CARD

WwWww americanradiohistorvy comm


www.americanradiohistory.com

ELECTRONICS

DROP PROOF
DIGITAL

MULTIMETER

8 DC nput impadance
@ Shock-mounted LCD

@ Overioad protection @ Aulo

rollmy m Backed by our 1.year
imited warranty @ For more

apecitications see MCM catalog

#10. page 122
vraas7 $9G95
aach

WE HAVE WHAT YOU NEED AT
THE PRICES YOU WANT!

CALL TOLL FREE

1-800-543-4330

{IN OHIO 1-800-762-4315)

{IN HAWAIl OR ALASKA $-800-858-1849)

108 ohm
diapiay

TENMAR ®

3%z DIGIT LDC

MULTIMETER

8 DC nput impadance
8 Dlode mnd

ited warranty @
210, page 122,

03' #72-050
$39.80 (1w

FE transisior teata
8 Overload proteclion @ Auto
Folunty 8 Backed by our 1-ywar
of more
tpecification® see MCM calalog

$36%

_‘ #72-335

TENMAR ®
15 MHz DUAL TRACE
BATTERY OPERATED

OSCILLOSCOPE
& Two High Cusilty 10:1 Probes

included B Backed by our 2-year Limied

A  Warrranty & Inlernal rechargeable batleries

peovide 2 howrs of continucus oparation
wilthcut the need fof any oulside power
source. @ For apecificationa see MUCM
Catalog #10. page 121

10M ohm

TENMAR ©
DIGITAL

CAPACITANCE

METER

B MSasures capicitors

8 Checks CEpscHOr In

:

to 1999mFd 8 Accurscy 0.5%
typical @ Fuse protectad

of clrcult @ Bached by Oour 1-year
fimitad warranty @ For more
specifications see MCHW calllog

+10, page 122
#72-040 $
$59.80 ecn TN

4899

35 MHZ DUAL TRACE
OSCILLOSCOPE

l Two High Guality 1H0:1 probes included

u? our i-yesr lgm.d warranty
l For spec k:nlons see MCM catslog
#10, page 111

#72-330 $%9m

from O.1pF

and out

TENMAR ®
20 MHZ DUAL TRACE
OSCILLOSCOPE

.?h Quality 10:1 Ob.l incluced
- Bached by our 2-years | rnlud wartanly
B For specifications see MCM cataiog
#10. page 121

#72-320 smggs

VCR
BATTERY PACK

& Fita mang RCA and Panasonic

rlabke YCR'E @ Repisces RUA

1tery #149722 and Panasonlc
FLCAIAI2Z 8 12V, 1.9 Ah @ Size: TW (L)
X 1° (W) X 2% (M)

VCR LAMPS
TAPE SENSING LAMP
B Replaces: RCA #149389, Magnavox and Panasonic

FXAMYO013, Philco and Sytvana #07-28817-303
==

#25-235 ¢
95%1-9 85%10-99) {100-up)

#29-260

2 6 {10-up)

$27.950-9%

TAPE SENSING LAMP

@ Raplaces: RCA #14407%, Panasonic
#XAMQITPISOW. Philco end Sylvania #07-28717-413

... 85¢.

#25-245
$1.200.9; $1.050099;

We Also Have. . .afull e of tesi equipment,
COMpUiRT acCassones, telephone acCHssons.
speakers. lelvision parls. fybacks. yokes. switches.

fuses, 1amps, capactors, resisiors, CAMTIdges.,
wite, CATY equipment, and many more Crver
items AT THE LOWEST PRPCEgAHOUNDI

N waltwn 24 hours
styli, . apen B30 am o 700 om Baturdars

§.000

1000 am o 3 pr EST

= For prepasd ordery ade §2.75 ke shipong and

CIRCLE 87 ON FREE INFORMATION CARD

BE SURE TO CALL
FOR YOUR FREE
132

PAGE

CATALOG!

OVER

5,000

ITEMS!

ELECTRONICS
458 East Congresa Park Direve
Zenterale, 45459
513-434-0021

SOURCENQ. RE-11

WWWwW americanradiohistorv comm

SReL AN

]
[7-]


www.americanradiohistory.com

€ RADIO-ELECTRONICS

Your ad could be selling merchandise tor
you in this space. The price is a
remarkabie $250. To place your order, call
any Radio-Electronics salesman: Stan
Levitan {212) 777-6400, Marvin Green
{818) 986-2001, Ralph Bergen {312}
446-1444.

TUBES — OVER 2000 TYPES!

DISCOUNT PRICES
Parts. 3uppPlies. and literature for
Iuba typa radios. Inlcuding earty mnd
hard.1o0.knd lubes
Sand $1 00 lor 24 page wholesale catalog

ANTQUE ELECTRONIC SUPPLY

1725 W Urevet iy 2 Tempe Andona B5Z01 MO 634 5300

SPEAKER builders—A completé guide 10 Spaaker
design method s, constructon techniques, technical
specificabons, supphers. 20 qualty compuler de-

ned stareo speakers, $5.00. TIM SEQUIN, RE,
3859 Castie Dr, Ray City, M1 48706,

PREWAR, postwar tubes. rider volumes, Sam's
Photolacts AR's, TSM3, CB's, unit sales, SASE,.
TWO;CK. 22001 Dorion, $t. Clais Shores. MI

TUNABLE noich filters. brochure, $1.00. D.K. VID-
EQ. Box 63/6025. Margate. FL 33063. {305)
752-9202.

SECURE your home with our Sound activated
swiich. Easy to build, Turns lights and/or radio on at

any att break-n and off whan its sale For
lans and parts st sen¢ 55.00 to J.R. ELEC-
ONICS, P.O. Box 99A. Marietta, GA 30061,

ASSSORTMENT #102—Toko colls ['J TA4LY- 120K,

{1JES20HN-3000023 and {2) BKAN-K5552AXX

transtormers. (1)BFQ85 Sub., and (1) AC adapter

$15.00. For last free shi , uSe MasterCard/

and call toll free 1- }1-5226, ext 426

gwders only} or write JiM HHODES INC,, 1025
ansome Lane, Kingaport, TN 37860.

TUBES: “Oidwes’, Jatest. Supplies, Components,
schematics. Send .E lor catalog. STEIN«
METZ, 7519 Maplewood, RE, Hammond, IN 46324,

AMAZING profits in your own glecironics manutac-

wring business! Thousands waiting 10 sell your
roductali! Free detaits. BROWN, Box 51-R7,
scumesh, Ml 49286,

WE make PC boards and sell components, Tum
around 1 day or 3 weaks, ET PROD. Box 86172, Su
Peta, FL 33738, (813] 307-6421.

CABLE-TV Source Book—a compiete listing ol
suppliers for hard-to-find conveners, descramblers.
technical information. schematies and much, much
mom. Full refund I not satisfied. Send $4.95 to
CABLE, Box 12505-R, Columbuys. OH 43212,

NEW.. Converl any portable tnlewslon into a glant
frvo foot picture screen. Guaranteed, Only

QUEEN ENTERPRISES. PO. Box 159, Toronio,
Ontano M6M 422,

FREE catalog 99-ceni kita—audio, video, v,
oomputer parts, ALLKIT, 434 W. 4th 5L, West ISy,
N.Y. 11789,

VIDEOD and TVRO buffs—Proc-amp board regene-
rafes syn¢ and gives total codtrol over yndeosync
ralio £42.00. Kit—$32 00. DA-4 board has one vid-
o0 Nput and providas four buttered outpuls. $37.00.
Kit—527.00. GRIFFIN ENTERPRISES, Box 6104,
Sumtar, SC 29150-6104.

DESCRAMBER cable/over-the-air promm—klts
$97.95. Plans $9 95—detais 51.00, MINUTE. Box
531, Westchaster Station, Bronx, NY 10461

COMMODORE 54 new 6° digit g(.ogram haips pick
ottery numbers Program Database. find your pro-
grams fasl. $29.95 each M.O. anlzl ONALD

'‘DOMSKIL, 1107 Powderhom Dr.. Mewark. DE
19713

{ BB 0590 - Utedrs - 30 e L

THE MEST PLACE to BUY, $HL or [
TRAGE NEW and LSED EQUIPHENT |
NUTS & vOLTS MAGAZINE
B 1111-E = PLACENTIA. CA 2270
{!m #1377
% of Pasdery b

HUTS 5 v Ty

TECHNICA 140:channel cable converter full
mote and video unil onty $149.00, Jerrold LCC58
converter onty $79.00, Jerrold DRZ450 converter
achanne! aulo wning only $85.00. All units carry
full manutacturer’s mnanlgospeaa*s while they ias!.
For catalogue send 53 Thanks. REDCOAT
ELECTRONICS, P.O. Box 26504, Jamaica, NY
11428, (718) 453-5088.

SCANNERS

HHM 30,000 cther scanner owners in the nation’
largest nol-for-profit association of scanner owners.
Bl-monthly publicalion with tech tips, fascirating
true stonas, news of new lI91ening adventures Pius
member benefit package iIncluding car renlal dis-
counta, no-exira-cos! INSurance Coverage, e
classifiod ad service. and mom. Send just $9.75 for
10-month triad membership to: 5C ER ASSO-
CIATION OF NORTH AMERICA, 240-A Fencl
Lane, Hillside. IL 60162

CABLE TV FILTER
“CYLINDERS"

SUPER powersd notch tilers, Equivalent of cable

company “cylinders”. Elminate undo&ra.b!e

nals Any channel 2 through 8; 18{A} through 22

(Pleass specity) Send $20 00 each Money bac
uarentee Ouantity discounts. CATY, Box 17621,
jantation, FL 33318

Periect Electrically. *3.99 5/520.

SOLAR CELL SPECIAL: 4 In. Diamster Rated .45 VDC At 1.2
Amps Or Better. Brand New Unlis. Cosmetic Seconds, Bul

SERVICES.
FEATURES:
* Uses 9 ZB0A and 5345 CAT
Cammuo. !oc poweHul ideo
biktie
232 at 1l BAUD Rutes trom 75
!o 19,206
24 £ 30 slanasce format {80 He)
Optonal tormats Irpm 24 5 B0
150 Hr] bo &4 ings 1 96 characters
{80 K}
High#r density lormats require up 1o
3 sdditionsl 7K 1 § &116 RAME
Usea LS. INS 0250 BAUD Rate
Gen and USART combo 15,
3 Terminal Emulation Moder which
ara Dip Swiich seleciabis Theds
ciude the L51-ADMIA. the Heath
H-19. and the Beshive.
Compoilte or 3pin ¥igeo
Any poladly ot video of sync
Inv#ise Vigeo Capability.
Small Size. 5.5 = 9 Inchis
Upptt b lowsr cass with descenders

L3

L3

THE NEW ZRT-80
CRT TERMINAL BOARD!

A LOW COST Z-80 BASED SINGLE BOARD TNAT ONLY NEEDS AN
ASCHIXKEYBOARD, POWER SUPPLY, ANDVIOEQ MONITOR TO MAKE A
COMPLEYE CAT TERMINAL. USE AS A COMPUTER CONSOLE. OR
WITN A MODEM FOR USE WITHANY OF THE PHONE .LINE COMPUTER

———t—
BLANK PCB WITH 2716
CHAR. ROM, 2732 MON. ROM

$4995

SOURCE QISKETTE - ADD 310

Ml'r wrticien, 1962}

ICRO®
ART

UHF-TY PARAMP
Ax hetursd wy R Elecironecs March/

nwm
Weslflaid, M.J OO0
{201) BA4-H008

y QQ

Lots of

pre-
wmmmd’m 25¢Bc!gunto

whict: inciudes ol
agn

Varkaon

rd‘rmor orderd for INg hagh q«um irr
component 3. PC
Case. Poner va-‘uno‘almn lg;;g

Anianna

TELL woF MMIAMA yilp GMUCY CuRiradk B
B LS Sl PwiE TERELAALOR
AN TalLALL0N

it
BARAS . PERE amiPhEA w pd FEAT DF ssamium

Toeq@ W F LLFop

At S JL BT LT T
a1 Thame s
I A Emyr,

ATer "W JAERTER
APl Ty AN

T i"LAlllt

4w mEoEa

T & ¥ Charactes Wialrin.
Aequites Par ASCH eybosng

SET OF 2 CRYSTALS - ADD $7.50

Ll s 1 L B
LIRS LTI - L

WITH 8 IN.
SOURCE DISK!
{CP/M COMPATIBLE}

$9993...

80 2K VIDEQ RAM}

b LI LN s LU
{COMPLETE KIT,

] B BT FEmITIEN. .

Digital Research Computers

P.O_BOX 481585  GARLAND, TEXAS 75048 » (214} 225-2309

LIL  TRIC O TREL

Call or write for a Iree catalog on Z2-80 or 6809 Single Board
Computers, 55-50 Boards, and other $-100 products.

ALL SALES SUBJECT TO THE TERMSE OF OUR 90 DAY LIMITED WARRANTY.FREE COPYUPONREQUEST.

TERMS: Add $3.00 poatage 'We pay batence. Ordens undar §98 edd 75¢ handlng No
C.0.D. We sccopt Vies and MasterCard Tozas Ros. add /5% Tax FOPHDN ordens
{eacepl Cansda} sod 20% P & H. Qrgurs ovef 350 099 §5¢ ot Misurance,

EDILE "o TARIM FiRE b Fup G "y PRISNLC,
EFamy & h-Tia0" b
EMLETE BT A W 4 CPILE.

VL T A a e AT R i T R RO HLD,
THZa. R TRIT. mis OR MATEW
i T A AR ATOS  brgE |, -y T T
anr zemo Wl PLITIVE SRS L ARFURY VRSB
e ph W tall M e aiTmiER I,

L R,
-

THAnE (=it ibas sETVROME- [BC/BATA FOR
Finl mApE el TAEm GJY HSHAWE.,, 4 ¥
CLSEr mina - O rita. CONTERAEE, sapEw
Elam arr i pve a i BT \-!“l“flﬂrm L3

» O & PORITEOW ...

dnFod BJEENEC ELNELAD
Fxpirs Foravme LE satmia. -rnls -y tl
AL Wil BAS e RLAPLET-3 Yr4TiGME, TCE
LEAR B IWITEPT =4 5 delwy dn  F o BT A Roaw
Faretn TEAMM ol Te), Y8 Y, 0, 10 P
winy U Frseyr ol g4y 3ives.... 1.9
ThAnbr Ol la.3y BRI,
A, 4000 I ILOWF BEABE ) kg

Torwe: WICAO-MART acoppls Visd, WC and lalphore COTE Miramem order $10.00, Sheppang—
US ondes $200, Canada ang ot counbrts 3350 Gnchudes b}
wolcabhs NJ retoents 2 O% sawt b

MICAS-MART o G008 CENTRAL AVE., WESTFIELD. RJ 07000 © (201) 054-5004

EqLpay Soati CABE. I rd cDAA M
Camd saife [OW wife "7 coommtTomr, i PP
LS b e teln s, ¥ ML lenimAleE ATLON
whih FfLn TWRUCE, F MR anldm Cald wIRE.
e e Y um s, 100 OWR INSwmims , P -
SOt Wt BOL T MM e s LA
P PE.TE - B2 R =k i
RAETAe 1N e HAm e g L T
R WY R G DEOCR fegricafiom: FBOFT
e CBv i Cabul, i et
fm- FIN o BaL g COEE 1 0RY, ETE Vil ap
PRI e CR T L T
-.um! Lan.¥R - B3 TR G re
WA - PR e W LA TRl
B E el o Birha Babe | MBS R
o T ot regaum ReiL, R (O IM CalE,
ql :uu.tuvhm;mctu\.unm

tiaein

e
S

Arh.

FOTE- 1 =S, LIMEAR Taegs, Sl
T 1o M ACTER BOARES 8] LACW, ., P18 e
WY om EEFRCTOR gl RPN 38T, iR

ELFLEL
ELEL LS
1020

Boagty. FLAETIC regiECY IR rom AR-A L
TR IvE Dl (e ars g r 08 0. a1
Lo S oy ult 80 bt TiMe WALWIE) | AT 83

IERILH I EECLMCLoREl AL BCALLEe ) EACH
FTL-4F, FHIc43, HIL-4%, AV, PTN.,E,
FI-TR, FTI-9P, FRL-%E, Thesles. FRL-aen,

-0

TRCLYTER 10 RA e sORLE. GRPTRLT) 1.9%
cugp Carg Y OF 4,7 EAEw 3,783 Jar-i.00
mimla tull Al =" O ] A - Trl.8a

ICRO-CONTROLLER BOARD
[Kltﬂl 19.50)

Shepeng oty BOEckigd whar e

CIRCLE 261 ON FREE INFORMATION CARD
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THE FIRST NAME IN
ELECTRONIC TEST GEAR

20 MHz DUAL TRACGE USCILLUSGUPE 3

UrnurPaxssd Jualily B on unbsatetis PAOS. 1he Rameay T30k, s 95
Icoot Compares 10 olhers Eoating hundrpds BOML Featurst Ine e 3 99
B COMpOM | ALY chrcui 104 reaabor, CRRECTION J'9 ity oWt Bnd
deoite lasting + TV vadea wpv MIMY + withh Dancwatn & Bigh annm-
Uity « inbarnai GEANCLA * jrone pane? trece rotgtor + 7 uxm & Fegh
MLy Xy Mot ¥ ragrlbiid POWST BUDDHy © Bl CHIBCAIT
* otk 304 lngoenng

RAMSEY 0-1100
YOM MULTTTESTER
Compact gnd relinbly. Srirad to
BArrice ¢ wide vanety of squipmaalL,
Fatlurws 10chate * mulror back
3Ch & doubleraweied DratzEon
monng POl » doubia overiosd pro-
MECHON * 0 Mgl low Coul bt for
th DEQHOAGT Or &y 8 3pATY BACL-L
ul

s1 995 1es1 lgaddy wrd

baltary IrnChubed

45 MHz I'IUAL SWEEP DSGILLUSGUPE

Thy Rarmaey % o & el Tome S, BAASYRO Iurbb TSt It s hodon 8 Bl s 9
W ol

mlm,hm-n-ﬂlw
M"\I '\ulum

w-um

-uum|n¢ -mmdw-mﬁnnvﬂo YD Qe arm

BRER CURRA ¢ A Iotut 4 Enom IR
“Same i unel i left

NEW RAMSEY 1200
YOM MULTITESTER

Chaek (rantpius, dodes and
LEDCa wilh this prodwamonal guality
malpr Dther Isatures inthais
Secibe scmie * 200 woIt matar Ing
Eyfilerm & %" mimonkd s *
POty el « 20 masturing
ungn - ul."r pmb'l = tugh

32495 [y Se—

BT nCloded

CT-U'IO 7 DIGIT 525 MHz

Laly Qualny al & Braaktheough Ptk Faa o
= 3 fraquancy FENGI s4Sh with pry pmp # s
WHCiaDiy gube (A » Ol ix Bchrvily indicaior

» 5S0mY @ 150 MHE typetal meriloaty @ wede
frequenty rANgE * 1 pPM RGO BCY

511995 quo-

AL sdnpler

£7-90 9 DIGIT 60D MHz
COUNTER

Tive Ml vaetalile bor a3 Than uw Faalutes 3
uu:ubu gats fimaes = 94
daplay bokd + 25mYy @ 1! mu typecal san-
4 10 MHE Imarbats for WWW calibrbon
1 B CuUrcy

314995 o
CT-80un .

OV 181 PPN oven limebase
AP-4 necad paCh .

CT.-7¢ 1

CT-125 9 DIGIT 1.2 GHz
COUNTER

a ¥ it counter thal wnll GulpaTorm unds cowl
Mundradl MOM * gate ideCaioe °mvg
WHZ 1Pl penminaty * § G draplay

* | ppm accuracy #® dhbpliy hold o dual mpyty

with pragmps

346995 yrvicuem

BP-4 rcast pach

RAMSEY 0-3100
OIGITAL MULTIMETER

Flakplby, aCCuUrsle AHNTAL i -
SUrRmenly 81 B0 amazingty How
<ol * in-ing cobor codas] puih
Butinem. 1] RCLON
+'ibe piaoe 480 41450 + recerveo
Pl RS ® crvmr OB Protechion
on gl rengay * 3% a9 LCD dn-

with Sula 2400, B polarity

bow BAT, oeCabor

54 995 Test uoauml

e T Y
-

£T-50 8 OIGIT 600 MHz
COUNTER

A viraslie (ab bench e with opdaonal
mlmomﬁ:rmmnuﬁ
50 W0 B DHQILAI Fad iU 1O moOgt iy RCmeR

o 5 my @ 150 MR typecal Mty @ & gt
Jeaplay * ) ppm soCurecy

$46995 _ .

CT.50 kA |
Mlmmnmu

PS-2 AUDIO MULTIPLIER
The P5-2 It handy 100 Teph rssolutron saito
Aoz UP wy Cre-
« Oreal for PL tone meatursmanis
2 iy by 10 0 109 = 31 Mt Fetonitson &
condmoner

DM 700 DIGITAL MULTIM ETER
qusiily at & mm

Tures wChadg 248 ditarer rangey snd 3

‘m - 3% * n;:u LED dmplity « auto-

malic Secingl PUCHment « Bulomal polniy

$11995 foe

O 100
MP_1 prode st

ACCESSORIES FOR RAMSEY COUNTERS

Telgscopic whip anlenna—BMNC plug S B9S
High Impedance prabe. lighl 10ading . 595
Low pass probe, audic use 10.95
Direc! probe, gener al Purposs use . 1295
Tilt bail. tar CT-70, 90, 125 | 185

PHONE ORDERS CALL
716-586-3950

TELEX 466735 RAMSEY CI

J_—ﬂ

PR-2 COUNTER PREAMP

The #A-2 B desl for Mkt g ek Lignais
tren Wip 1 LiHz » Nal 25 b gein * BHNC
connecion * §iedl o shilting AF = weal
reCRtens T Prddmy

$4,495 =

-7 iy

PS-18 600 MHz PRESCALER
Extandl the range of your present Counier o
€00 Wiy = 7 wlagt prikens & drno by 10 G-
Ctlry & peng Ty, My & 150 MHZ « BNC
m-mmanvmnw

wirnd Inchucen
$5995 -

ol

¢ 0 days: ) nol pleased. cetur bn

orilanal form 30r reiund + oo B2 b SMPRIAG Bl vAsur BCR B § BaThme

CIRCLE 7¢ ON FREE INFORMATION CARD
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30000 « gveeyean pdd 19 for cwriace madt o CO0 202 5250 1COD im USH wniy]
s orilers ynder 33500 aco 3150 = WY rreedents 300 P agin 100+ 30 dag Bafls
warraniy 4 MWl a9 1 pede pacts & L iraTRREY On 311 wiped usill

RAMSEY ELECTADKICS. INC.
2575 Baird Rd.
Penfield. N.Y. 14626
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‘Commodore™ Accessories

RS232 Adapter
for VIC-20 and
Commedore 64
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RADIO-ELECTRONICS
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For cahle accessories, e S S
theres no place like Sone. st

Market Center and we will bill.

FCC LICENSE TRAINING

EARN $500.00 + woek! Get your "FCC. Generai
Radiotelephone anense Electronics home st
Fast, inexpansivel "Free" datails. COMMAN
D-168, Box 2223, San Francisco, CA 94126

GRAPHIC EQUALIZERS, ETC.

NOISE allminators, expanders. power meiers,
others. Twelve-24 bhanda/channel equalizers from
$85.00. Kit see R-E 5-678, 280, 3-481. Cal ]
S§58. 856R Lynnrose. Sania Rosa, CA 95404, (707}
545-3895,

EMPLOYEES
APPRECIATE
THE PAYROLL

SAVINGS PLAN.

JUSTASK

1. JERROLD RSX WIRED REMOTE" This 36 Channel Remote features fing tuning THE PEW A‘I‘
comrot-20 foot cond-90 day wasranty |

2. JERROLD JRX WIRED REMOTE* This 36 Channe! Remote features: 20 foat cord-line E-m
tuning control-90 day warranty

3. JERROLD RSC WIRED REMOTE* This 30 Channel Remote's features inciude: 20 foot "Bonds are a good
cord-fine tuning control-90 day warranty liquid investment,

4. EAGLE EVSC-2000 REMOTE CABLE TV CONVERTER You can choese from up to and if I don't use

60 cable TV Channels with this powerful unit. Other featwres include: 1ast channel recall-iavorite them, they continue
channel scan-remote contiol o earninterss

5. DW-83K ELECTRONIC YIDEC SELECTOR This sophisticated video selector allows you L e
[0 comnect up to 6 ditferent inprits and 3 outputs, Features include: LED monitor disiéay-soft touch
keyhoard

£&. VIEWSTAR V¥SS-1000 REMOTE TV CONYERTER WITH VOLUME CONTROL
Expand the excitement of cable TV viewing with this 67 Channel unit. Features include: fng tuning
controd-last channei recali-remole control.

7. CABLE TV BLOCK CONVERTER Program youwr VCR to recond one channed while you watcht
another. This unit atso restores contrel functions and fine tunes lor ofiset channels.

£. CHANNEL SCAN WIRELESS REMOTE CONTROL A fully assembled, easy 1o install
remate control for your TV Features includéc channe! changer and iliurunated channel indicator.

1\

3. DW-42K ELECTRONIC VIDEO SELECTOR This unit can handie up ta 4 ditiesent inputs .Ihsawf them, but
and 2 outputs, Features include: LED display monitor-5oft 1ouch keyboard. when L want some-
g thing extra, [ know
e~ theyve there, They'
re ere. eY Ie
Now You Can Record Boxing on ESPN at 8P M., 4 Y

great for emergencies.”
Your Favorite Sitcom on Network at 10 and the Late Movle on HBO — Jose Acosta

All Without Ever Going Home to Change Channels.
Intreducing CableMaster

CableMaster teatures 4
special tme-control Capability

“Personality Module™ that's
coded for the descrambler used

that allows you to record any by your cable compamy; and
combination of channets un- he CableMaster Is ready 10
aftendad — up 10 8§ events. two record your favorite programs \
weeks in advance Special Features

: U.S. Savings Bonds now offer
Include: + 14 day, § event higher, variable interest rates and &
tHmer = Quartz Clock gunramccd renuen. Your employees

There's no special nstalation
needed. and no new Cormection

necessary 1o your cable equip- Aulomatic Sequencing of will appreciate that. TheyD also
ment or VCR. Al yOu do is plug g Programmed Events appreciate your giving them the
CableMasier It an electrical ) - easiest, SUrest way 1o save,
gtﬁlel pleg hutne special Caboohiasic; Only $149. For more information, write to:
. 1 I 1 ' 1 & 3 r ' I 1 ' I ' ' £ £ ' r ' I 1 I I 1§ } | lsjgegn?qngcgnﬁ:aumr?bmu‘
) Creck matiod of payment LI VISA [ MASTERCARD [ICOD. Cash) QW Poss 1 plece 3 geces 10&"“‘“_" mentﬁdthe Treasury, Washtngton, DG
; 2022
number _ ¥ date 2Jemid X M9 S4 3 S
e gy Do o i O
s
Signialure ! e — = - : m' a7 ::I -]
Vi " 109 99
| N =T 7. Bock s 315 a1 Sy d_
oy== - - - N Zip :mm "g L) g tl = — W
i For Cabeiaster pleass kst the descrambies used by your Cale Gompany T “000, Foy St US.SAWNGSBONDS\;.
For Lages qrianmties or Ccataiog. plexse Gl or write Pa”rgmmfm —-—

L Song Assoclates = 5 Broadway - Suite 201 « Tro roy, N.Y. 12180 » (618) 274-0608

- S S S el S S S S S S A public mrvice of rhi publicarion,
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| ( ACTIVE )
RECEIVING
ANTENNA

Gives excellent reception,
50 KHz to 30 MHz.

New MF.-1024 Actlys Retslving
Anlsnna mounts outdoors away from
slectrical noise for maximum Signal.

Glves excellent recepilon of 50 KH2
fto 30 MHz signals. Equivalent to wira
hundreds of feet long. Use amy SWIL
MW BCB. VLF or Ham roeceiver.

% dyramic renga RF amplitier. 54
In. whip, 50 foot coax. 20 dB attenuator
prevents receiver overioad. Switch be-
tween two recejvers. Select awdli
actlve antenna. Gain controt. "ON™
LED. Ramote unit. 3x2x4 in. Control,
6x2x5 tn. 12 VDC or 110 VAC with
oplional ada tsr.
MEJ-1312,

s129m-

Order fram MFJ and try It. 11 not delighted,
retern within 30 dafs for refund (less shipping).
One ysar unconditional guarsniss.
Ocdar 1oday. Call TOLL FAEE 800-547-1800.
Char e VISA. MC. Dr mail check. money order.
Write for frea c¥aleg. Over 100 products.
CALL TOLL FREE 800-647 - 1506

Call 601-323-5869 in Miss., oulside continental
USA. tech/order/repair Info. TELEX 53-4590.

forest fires.
MFFJ SiEaeRises, e
AR ORATER MA Pubfi(Sﬂﬁ:rquhthaziur'iﬁF
hor—"24

\ Box 494, Mississipp| Slete, MS 39762 & The Adveriiting Council
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RADIO-ELECTRONICS

2

Radie fhaek Parts Plaee

The Store for Builders. Over 1000 items in Stock!

The Shack®Has the Factory-Fresh ICs YOU Need

o Al

/a-Watt, 5% Resistors

39

Basl¢ Electronics Tech-

| Ohms | Cat. No. =

. ] 5 hms Cat No.

Speech Synthesizer. SPO256-ALZ Now you can  Low-Power Op Amps. Silicone-gate CMOS, Ve 0 271-1301
teach youmicmcompmer to talkl This MOS LSI  low power drgﬁ. o banel?y-?;owered i 100 271-1311 10k 271-1335
device uses a program stored in its bultin tgK 150 271-1312 18k 271-1337
RAOM 1o synthesize naturat soundmg speech Euz Type DIP Cal. No. |Each 220 2714313 22k 271-1339
to intertace with most computars. 28-pin DIP wit TLC271 (Singl®) 8-pin | 2761748 | 159 270 2711314 27x 2711340
detaited data. Requires external components avall- 1) c272 {Dual) 8pin | 2761749 219 30 271115 I3k 271-1341
able at Aadio Sheck. notincl. #278-1784 .. 12.85  [TLC274 (Quad) 14.pin | 2761750 | 2.99 470 271117 47k 27T1-1342
1k 271-1321 B8k 271.1345
LM567 PLL/Tone Detector. Ideai for Touth-Tone. LM388 Low-voltage amplifier for B-ohm loads re- 1.8k 274-1324 100k 271-1347
remote control and communications decoding Op- quires minimum SUppPOrt parts—deal for projects 2.2k 2711325 220K 2711350
erates from 0.01 Hz o 500 kHI. Low-cost exlernal  gnd replacemsnt use in battery-powersd devices 3.3k 2711328 470k 2711354
components sat centel irequancy. bandwidth, out- 400 mW output. 4 to 12 vOC. 8pin DIP. 4.7k 271-1330 1 meg 271-1356
put delay. 8-pin DIP with cata. #276-1721 .. 1.99  #2781731 ... .. A 1.09 5.8k 2711333 10 mag | 271-1365

Pre-Drilied PC Boards and Accessories Electronics Textbook
W Nl 7E:

{1} Molti-Purpass Plu In Board. Pot -glass ma-
tonial withstands circuit 5. /2 x * with ‘Iu
grids. Fita 44-pin sockel ¢2 6152 ..., 2.59

{2) 3Volitage Source Board. A.bon wilh 3 bus-
sas. ldeal for op-amps. #276-154 | . 2.99

3) 44-Posltion Socket For above.

{4) Grid Board 2200 solderringed hates an . 100
x .100centers {or OIP |Cs, sockets. Indexed to help
you dentfity ODrnponent pin ouls. 4z x 5y,

#2T6-147 . 2.99

{5) 18-Position DIP Head#r. You can mount resis-
tors, capacitors, r.nmpers and more n this header
that fits 18-pin DIP sockets. With cover.

nolegy. The “hows™ and
“whys” of modern elec-
franics presented i plan
language. Learn how
sem ductors work as
amplifiors, osacillatora,
in ar suppdies, radiod

and compulers.
Dlustrated. 464 pages.

Developed by
Texas Instruments

76-1551 299 #276-1980 1.69 | #62-1394 Learning Center
4000-Series Solid-State sound Makers | sybmini Toggle Switches
CMOS ICs Low #l g9
As
With Pin-Out and Specs 10 amps at 125 VAC. Each includes
Type Cat No Each s 4 cofored handle covers. Vax
2001 2762201 99 Elactronic Chims. Familiar "ding-dong™ " sound. Thex 12" Mount in /4" holas.
4011 2762411 99 Operates on 1Yz VDC at 30 mA. 4%a7 |eads. Type Cal No.|Each
413 276-2413 1.19 #273-067 ... - 8.95 SPST 275_324- 1.99]
4017 276-2417 1.49 ;::’WP"_-'“‘;‘G’;U &*I?fé' msx‘gf"'g';o"g“';‘w % | |seDy 275326 |199
10"
-4 2y o1 1191 | Gia hole. wera08s ....... % varely| ™ 8.95 | [SPOT Center-Otf |} 275-325 | 2.19 ¢
e /~ salel TV RF Modulator compact 25-Range Folding )
\ 30% Off Multitester
with Pin-Out and Specs 695
Type Cat. No. Each 9 95 2995
7400 76-1801 89 UM12085-8_ Accopts video and sound from comput-
2404 276-1802 99 ers, satellite recevears, TV cameras, projects Se-
7408 2761822 1.29 tectable channel 3 or 4 oulpul. Reduires 6 VOC, a "
Ly 2761806 189 shielded enclosure and @ few low<cost external | Detented Hinge With
7450 2761808 119 components to build # complete syatemn. With pin- | Hold Positions at
; out and data. #277-221 90, 120, 150
And 160°
Heavy-Duty AC Line Filter SPECIAL PURCHASE
R
SALE! 7?5 577 Continulty Tester Chassis “Big-meter” features include fuse and surge-
Clreult continuity pro- | absorber protecton, 4% three-Codor mirrared meter
Rated 250 VAC at uces & warbling tone. | with automalic shun! Protection (when case |s

5 Amps, 50/60 Hz

Keeps AF intérteronce from Deing conducted into
equipmant (or from equipment} through the AC
power line. lgeal for compulars, iransceivers, 2/e”
mounling centers. U.L. recognized. #273-103

an be the heart of a
mcxsture alm, CApAcHOH
diode Checker or 77 Usa
your Imagiration! Re.
quires GV
227714 .

1.9%

.

. 20,000 ohms per voit DC seasitvity,. DC

volta: O 10 1200, 7 rangés AC volts: O 1o 1200, 5

ranges DC current to 300 mA, 4 ranges Resislance

1o 2 magohms. 714 x #%1s x 11/4" when open. With
leads and manual. Rmuures TART baltery

o 9. y

’7z-2m .

Over 1000 [tams In atock: Bindl
Canneclors, Fusaa, Hardwaers, |

ponis, Books, Brasdboards, Burrets, Capacitors, Chokea, Clips,
 Jacks, Knobs, Lamps, Multitesters.

Boards, Plugs, Rectifl.

ers, Anlays. Aesistors, Switches, Tooly. Transformers, Translators. Wire, Zener Diodes, and more!
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UNBELIEVABLE PRIGES

FOR APPLE OR IBM

$6995

INCLUDES ASCI! PRO-EZm MENU DRIVEN SOFTWARE
(AT LEAST A $100 VALUE IN ITSELF!)

* FCC APPROVED
» BELL SYSTEM 103 COMPATIBLE
* 300 BAUD
* AUTO-OIAL/AUTO-ANSWER
* DIRECT CONNECT
. * INCLUDES AC ADAPTOR

éPTECIFY iBM OR APPLE WHEN ORDERING

TAXAN MODEL 415

VISION Iil
MONITOR

ORIGINALLY
MADE FOR
ACORN COMPUTER

COMPATIBLE
INTERFACE CARDS

MADE IN THE USA BY INTERSIL SYSTEMS

COLOR/GRAPHICS

SAME SPECS AS * SUPPORTS COMPOSITE
THE TAXAN 420 E OR RGB MONITOR

: * OPERATES IN ALPHANUMERIC 'l 2995
* 18 Mhz BANDWIDTH OR ALL-POINTS-ADDRE SSABLE
*+ 640 x 262 PIXEL RESOLUTION GRAPHICS MODE
+ 16 COLORS * SUPPORTS 16 COLORS
WITH INTENSITY CONTROL * CONTAINS LIGHT PEN INTERFACE

* 12" BLACK MATRIX MONOCH ROM

* |IBM AND LOTUS COMPATIBLE
*» 720 x 350 PIXEL SCREEN

DISPLAY
ADAPTOR

$14995

BLINK, UNDERLINE, REVERSE

$ 2 9 9 9 5 {80 CHARACTERS x 25 LINES)

* CHARACTER ATTRIBUTES:
RGB MONITOR CABLE FOR IBM $15.95

CtrCLE 273 ON FREE INFORMATION CARD

VIDEO, INTENSIFIED
* STANDARD TTL OUTPUT

RETAIL STORE - 1256 §. BASCOM AVENUE

HOURS: M-W-F, 9-5 TU-TH. 9-9 SAT, 10-3
PLEASE USE yOUR CUSTOME R NUMBER WHEN ORDE RING

TERMS Mursrasn growr $1000 For srappeng dnd handhng ewciude
$250 tor UPS Grownd and 3130 o UPS iy Ordes over 1 I aned

JDR Microdevices

1224 S. Bascom Avenue, San Jose, CA 95128 tormgr orgem sacrons, Yooy charges - lene
800-538-5000 ® 800-662-6279 (CA) ® (408) 995-5430 rouw & e iae aey docs aod Lk rruoenn rcncie S A1

merchandise o warranted 108 90 Aoy uniess ctherwnse sliied Prces.

FAX (408) 275-8415 ® Telex 171-110 WEcOrapnacal ri1ors We.reseres Tt PR 10 b duanuben anc 10

obaplube manutaciustr AN mercnancess subpec o pnor Lale.

Copynghl 1945 JOR Mic;odevicen
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.
STATIC RAMS el ok 741500

2112 250k4 {450ns)

2114 1024k4 {450nsl . F4LE00 FALS167
2114-2% 1024x4 {250nst a d FALEOY L F4LS 158
Z2114L-4 102424 (450:a)iLP| / : T4LE02 A 74L5180
Z114L-3 102454 {I00nabiLP} 13, 4 F41L501 74LE181
I114L.2 1024n4 (200nsHLP} J F . 74LEB04 o 74L% 163
TMMZ018-200 2045x8 [200ns) . . FALS05 FALS 184
TMM2016-160 2048z8 [(150ns) : . FALS08 F4LE185
TMM2018-100 2048x8 (100na} E 3 74L50% 7415166
HMa118-4 20428 [(200na)lcmon) J F4L510 r F4LE 169
HmB118-3 2048x% [150ns)icmaost . . 58000-8 74LS1 74L5173
HME116LP-4 20488 (200ns)(crmoe}iLP} d 2800 741812 | F4LE174
HME118(P.3 204328 (150ns)(cmashLP) : 5oy ; 741813 . 7415181
HME264P.15  B192xB [150nslicmoshLP) ; 8809 4 7aLE18 F4L5192

740820 7405193
(M e Ay - ; 74L521 F4LS904

DYNAMIC RAMS 6345 1 74L826 7418138

5 6850 ;:t:g; o ?‘l.:‘lg?

4118.260 16384x1 (260na) 11 %] X FaLIZ2
4116-200 18384x1 {200na) d ;:t;gg g ;:t:§:2
:1;:;:: ;gg;::: :;:m:}lsw A D|SK CONTR FaL538 - TALE242
4164-150 85536x1 {150ns){Bv} ¥ 1595 F4L540 . 7408243
TM54104 8E836x1 (150nsliSv} . 2198 740542 ; 74L5244

TALS 4T 7415245
Bv = Singl® § Vol Supply URD765 135% J 7assi . 7408281

EPROMS | ar nlEE
102428 (450ns) 1 g INTERFACE JALSTS o 74LS2568
- : i 741878 ; F4L8259
204828 (450nsH5v] . gL pRE
Z048x8 [A50nalSv) f - . e Ny . L
409828 (450nali5v) i : 741508 ) 7418288
:33:‘3 5133"'§I§'§m PGMI 4. i 741592 . 715280
X ny L w! . . -
4096x8 {IS0ns}(SvIZIvPGMI 4. 3 CLOCKCHIPS 24189 . 7415283
4096a8 (250ns)(5vHZ 1vPGM 5 o X ; 2107 7418230
4098z8 {200ns)(BvI21vPGM) 10. . s i IO e 7415293
819228 {450n8){5v| R aas il 7415112 74L5299
81928 1250ne)iGu} et yos [ Junz . 7418323
819228 {200ns)(Bv) 3 Uit 7418365
18384x8 {250ns)ibvi 2 DATA ACQ -
: Z8O-CTC 298

74L5128 5 7415388
32758a8 {250n3){5v} ADCasCa o 74L5128 74183173

Sv = Singhe 5 Volt Supply T4L8132 T4
- ADCO809 ! 3 CEuze)
21vPGM . Pragrarn 8t 21 Voits ZB0-50 ADCO817 : ;g 7418138 ) 74L5377
i FALS1)B F4L5 390

SPECTRONICS CORPORATION e 4 BN 7415193
EPROM ERASERS X F4LE146 7415840
. . SOUNDCHIPS [ 7415148 1. 7415845
Chip intenasity o8, 74LE151 . F4LEE70
Timer  Capacity (uW/Cm?) - 1 76477 74L51863 . 74150882
8.000 8300 7848 - 74L5154 1. 74LEBER
X 9 8.000 119.00 AY3-8910 1 TALE1BS 11298
3 9,800 175.00 " 551263 y 7405156 . 25182521 2.80

% % % % HIBH-TEGH % % % % LINEAR
8087-6  $119.00 30 Uwses

, * 4.87 MHz YERSION LISES
74808 OF 2087 MATH COPROCESSOR E

;:g}f * |1BM-PC COMPATIBLE
24520 3 * RUNS TURBO PROGRAMS AS MUCH AS 100
;::;; K TIMES FASTER THAN 8088 ALONE

7es £ L %k ok %k %k SPOTLIGHT % % % %

745112
TAS124

L+ E CRYSTALS UARTS

745128 . ’ AYS-1013
Lo FT S 32 768K 1.95 Ay L

TA5140 E 3 TR1802

748181 ¥ ; z651
748153 . J 1MGA02

745157 . BIT-RATE

F45158 i

Assvas 4o : GENERATORS

F4B163 . g BRYS41 11.9%

F45174 . . 4702 12.95

T4B175 . ;! COME118 1095

;:g;:g 3 1 . 4411 11395
. R .

745244 . " MISC.

F45280 I242

Ta5287 &0 MCI 70

FasS288 MClip7

F4537)

F45374

FAS 4T

223

aIBBIRRRY

aikhiike

RETAIL STORE - 1256 . BASCOM AVENUE
HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT. 10-3

Jm M icrOd eVi Ces PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TERMS Muwrwm orcew §71 o and
1224 S. Bascom Avenue, San Jose, CA 95128 530t U5 G awd K150 i UPE A Oraers over | &, e

lorrgn orders may reqUNE sdditionad ENpPING charges - pledse

800-538-5000 ® 800-662-6279 (CA) ® (408) 995-5430 ionss o sower Jrogiment lor e gmovnt CA residents misl

FAX (408) 275-8415 ® Telex 171-110 pocigors gt T g 3 n T gl Ty
Wpograpiecal pevors. We reserce e nght to MM quanihes and X

COpyHgh! 1985 JOR Miciodevicas Bty ridnulaciunes AN merchandise subiect 10 ENor Ly

RADIO-ELECTRONICS
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.
BARBAIN HUNTERS CORNER

Dvmmio RAMS
4184 oo $.99..

'.ibo PIECE MINIMUM

41256 150ns 55 99 ea.
az:unfcs MIN‘M_UM

SPECIALS §ND\ 7/31/85

SWITCHING POWER SUPPLIES

CAPACITORS

ELECTROLYTIC
RADIAL AXIAL

14 i0
A5 2
13 47 50~
13 100 15+
20 150 25v

50v MONOLITHIC

Bt 4 -1
047 A8 AT

16w

50v DISC
05 470

BYPASS CAPS

Al dinc
At disc

01 mons

1 uf mono

50
12+
50w
Sov

IC SOCKETS

pn ST
pin 5T
pin

pin ST
pn ST

100
11

s ala
o W

100/8.00
100/8.00
100/ 1200
100/ 18,00

$8.9

« SMONED ACRVLIC CASE

ACCESORIES & PERIPHERALS

FOR IBM
MAXIMIZER Mawory Muktifunciion
HAYES SMARTMODEM 12008
130W POWER SUPPLY
TEAC FD-558 ¥ HL Dwh Drive, DS /DD
MP1.B52 54~ FOD. DS/DD
PROTDTYPE CARD
PROTOTYPE CARD wih Dacoding

FOR APPLE
JOR 16K RAM CARD
EPROM PROGRAMMER RPS2S
PRINTMAX Puslisl prorier svertacs
BAL-500 % He Disk Drive, Tosr Mgcirern
BAL-525 ¥ H1 Dok Driva, Adps Macharuam
MITAC AD.1 Full Hamgvt. Shuagurt M harsam
DISK CONTROLLER CARD
VIEWMAX-80 85 Cohumn For Apphs 11+
VIEWMAX-80a B0 Cohevn For Appie IIn
THUNDERCLOCK oOficwal PRODDS Clock,
KRAFT JOYSTICK
&0W POWER SUPPLY

MISCELLANEOUS
ZENITH ZVM-123 18 MH: Gresn Montor
NEC JB1201M 20 MH: Grisar Monitor
BMC BM.AUST3IU Comp, 13" Color Moo
BMC BX-B0 PRINTER
NASHUA DISKETTES 88,50 Boc of 10

259.95
41995
159.95
119.95
109.95

27.95

29.95

39.95
79.95
49.95
159.95
139,85
14995
49.95
159.95
129.95
12995
39.95
#49.95

105.00
169.00'
279.00
199.95
1995

VERBATIM DATALIFE DISKETTES vs/00 3495

DISKETTE FILE Hoide 70 Deshatten

DISKETTE FILE

IF PURCH ASED WITH
50 ISKETTES OR MORE
99,95 H purcrursed alona

995

P3-ASTH;
MODEL AA 12110
V2V @ 2A
12V @ A

-5V (@ 2.8A or
5A if 12V not used

18.95

3
ASTEC AA11190
BY @ 44
V12V @ 2.5A
BV @ 25A
12V @ 30A

5% DISK DRIVES

TANDON TR100-2
SHUGART SAJCIL
MP B52

TEAC FD55B % HL
TEAC FDSSF Y Hy

DS/DD
£5.0D
D% DD
DS/DD
DB/ Quad

8" DISK DRIVES

SIEMENS FD200-8
SIEMENS FD100-8

DS/DD
£5.DD

pin 5T
pin 8T
14

pin ST

WITH Si1X INDEXED DHVIDERS
« RUGGED. HIGH QUALITY
CONSTRUCTION
+ HOLDS 70 54" DISKETVES,
WITH ROOM TO SPARE

BEN¥E5T.
3R44Y:

BEST SELLING IDC CONN.

RIBBON HEADER soch‘rs
1DS 20 IDS 40
IDS 26 1DS 50
DS 34

RaBiRii s

¥
-0
¢

A
)
o
&
m
2
>
|-

135
1.59

RIBEON EDGE CARDS
228 IDE 40
2.65
7%

IDE 20
I0E 28
IDE 34

NASHUA DISKETTES 5. soFTsecTor

DOUBLE SI0ED, DOUBLE DENSITY WITH HUB RINGS

BULK PACKAGED IN FACTORY SEALED BAGS OF 50. INCLUDES

DISKETTE SLEEVES AND WRITE PROTECT TABS. IDEAL FOR SCHOOL S,

CLUSS. AND USERS GROUPS. THIS IS A SPECIAL PURCHASE. 50
QUANTITIES ARE LIMITED $ YEAR WARRANTY.

$1399.a $1.49 ea. $159u

(Y 100

IDE 50

EEYRYREE.
133331303

LIGHT EMII TING DIODES
DISPLAYS
MANT2 CA 3"
MaN-74 OF 3~
FND.500 €C 8~
FND.507 CA 5°

HEEEEEEE

2
5

13

o}
LEf wpanagzpe

238
T
=
-]
"

GREEN

DF=TEXTOOL .
YELLOW .13

(Zoro Iraerteon Foves)

D-SUBMINIATURE

DESCRIPTION ORDERBY |—% 1K
p

SOLDER CUPS
1 oy et IcL7 107
A T . T . . ICL7860

RGN
HOODS REY —« ;“ > Cor: E— 3 ]:E:

MOUNTING HARDWARE-91.00
ORDERING INSTAUCTIONES: INSEAT # OF PINS INTO ""xx™

2.50

2M2222 . PN230F
PN2222 2ZMI0ES
2N2905
2M2907

1.50
2N1904
2N3306

DISCRETE

5.V ranar 25
12.0v tanar
1TNS141 swhiching
AQOPIY rectifler
2C0PIV 1.8e bridgs
OPTO-ISOLATOR

25/ %00

# position

RIBBON CABLE
CONTACTS _S]_N_gﬂ'FCO Oﬂmm
= A 4 0 1 1.
4 ] 5.40 [ 1
780 T 250 ]

VOLTAGE
REGULATORS

73057 THIHT A%
TAMOSC
7aost

THIT
78157

36 PIN CENTRONICS
CEMNI& MALE SOLDER CUP
IDCEN35 MALE RIBBON CABLE
HDCEMIGF FEMALE RIBRON CABLE

74C923 4.9%

¢, T-TO-220. KeTO-3. L-TD-92 TACS28 7.95

—— ORDER TOLL FREE
800-538-5000 800-662-6279 ..

CoRYright 1984 JDR Microgeslices
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SPA RTA N Elcctranies I

(516) 499-9500

6094 Jericho Tpke
Commack. N.Y. 11725

Remote Converler $84.95 ‘
Replacement Transmitter
wireless/Hand-held w/on/oif/Fine
Tuning §29.95

Jerrold 58 Channel Wireless w

e |28 $2248.00

Go and BM Wwwb
COmpxiibIIi?,,, Daskr—Dval 31 (1200 o]
Reach tor fotal Mw
Pariormance l.s.f:.ﬁ-u Pristec Pyrt
Zenith's I-150PC| m ek &

R$232 TRANSMISSION LINE TESTER

Foalwrns ‘AN 2% Sugnyl et acrwibie “Daap

Colot fud Green

Accorrmerery ) Cotte O mal iy Fevmae Fabaien
Jumnptr S0t | Smg
Vil Lt

Call tor ety grices $169.95

POCCET TECHNOLOGY, INC
10 MHx LogicScope 136

T4 VL Mgt TR Rkl b l
A At st

Irm ol brwrr

N IO e | | 3 Claghe
P i Vit
g il b6 B D
Bl Bty 4 Clpetation

1 pte Somgla, Homd Ml
vl | v

$CALL
™ STOCK

The Nexi Logical Sicp in Test Instrumenlalion
Fig | S gy LS5 rompuiisiogsey i Bl of iy el
Dirplivirtipr Eprhumbiohy winl wpigie sy 1.2 pruielt’

BEFORE YQU P FOR A TELEPHOKE
SERVICE CALL.A'FEg' IT YOURSELF

Telephone Line Analyze Model #1042

=y i
tigogey b el S gy e 5 i

$19.95

EoEEY PROFESSIONAL

TELEPHONE PREDUCT TESTER

[Features: MOBDEL 1045 = 4.
o

$335.95
i b

Discounts

1516) 439-9500
TEL B 551-427 SPAATAN 9.3 4§ 930-5

MonTh TuwF  Sa

CIRCLE 75 ON FREE INFORMATION CARO

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume any responsibifity for errors that may appear

in the index below.

Free information Number Page
260 A LS. Satellile T
108 AMC Sabes T3
T6 AP Producls , 27
— Active Flectronics . 4
- Advance Electronics 7/
106 Advanced Computer Products 9
107 All Elecironics . .83
T Amazing Devices . . 92
] Appliance Service 70
T B&K Precision 36
98 feckman instruments. . . . 26
— CIE . 28-3i
— Command Productions , R
by Communicalions Elecironics . 2
- Consumer Cable Products . .M
95 Dick Smith Electronics. . . 9, 97
P/ 2] Dalbani. 42
i27 Deco Indusicies . 0. T
bl Deliax Dynamic . .33
167 Dichl Engineering . .23
£2 Digi-Key . .95
- Digital Research Compulers. . .90
57 Dhgitron .34
1o Dokay .87
60 Electronic Specialists. . .98
— ETT. - DIl
120 Elephant Electronbes .. . .. -
1 Eironix 75
100 Firestik 11 . Ei]
259 Fluke Manufacturing . . 5
— Fordham Radio . 131TCV4
64 Gemini Electronics . £D2
&2 Giobal Specialties 32

Grantham Cotlege of Engineering. . .. |

- Halix [nstruments - .73
168,269  11W Sams 16,34
36 Tleath | 2
73 Tluntron ki
63 Instrument Mart . 81
114 Jameco . 52.93
123113  IDR Microdevices 101,102,103
15 Jensen . 10
[ 1] JEW 98
124 James Waltee Satellite Rec.. n
264,258  Kikusyi .18
266 Kepro Circuil Sysiems . k3
—_ McGraw 11l Book Cleb 3341
57 MCM Audle. . .89
105 MEJ. .98
67 Melntosh 1abs. 7
161 Micro-Mart o)
17 Mouser . i

WwWwWw americanradiohistorv comm

- NR1

- NTS

265 OR Industries .

118 Pacilic One -

90 Pals.

156 Panaylse .

68,264 Phlllps ECG .

% Phoenlx Sysiem .

10§ Pomona Flectronics ,
128 Power Plus .

126 RAG Ehcironics.

78 Radio Shack .

T0 Ramsey

- Research Service Lab .
—-_ RE Rookstore,

153 Saratoga Electronics ,
1 Sone.

15 Spartan Electronics .
— Tekironix.

262 Unitech .

257 Yaetek .

13 Wm B Allen .

811

18-21

13
il
30
7
.2
7
Ccvl
n

24.25

100
9l
9%
T3

86
4
102
Cv2
98
14
B8

Gemnsback Publlcations, Inc.
200 Park Ave. South
New York, NY 10003
{212} 777-400
Chalrman of the Board:

M. Harvey Gernshack
President: Lamy Steckler

ADVERTISING SALES 212-777-6400
Larry Steckler
publisher
Arline Fishman
advertising coordinalor
Shelli Yeanman
advertising assoclate
Lisa Sirassman
credit manager
Donna Sala
credil associate
MNaomi Mallen
adveniising as$istant

Sales Offices

EAST/SOUTHEAST

Stankey Levitan
Radio-Electronics

200 Park Ave. South

New York, NY 10003
TB-428-6037, 212-777 6400

MIDWES T/ Texas/ Arkansas/Okla.

Raiph Bergen
Radio-Electronics

540 Frontage Rogad—Suite 325
Norihfield, IL 60093
J2-446-1444

PACIFIC COAST! Mountain States

Marvin Green
Radio-Electronics

15335 Momison 5t.—Suite 227
Sherman Oaks, CA 71403
818-986-20M
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Matter of fact, our

ok will show you
ore banana plug

¢ jack combinations
id varialions than you
it shake a stick at.
Bgular or miniature,

patch cord and

And now that you
have an idea of our
depth and variety you
should also be.aware
that the banana plugs
and jacks we tesign
and manutacture
are considered by
electronic design
engineers {0 be right
at the top. No question

A superior producl?
You know you've got

thal. And you should 1985 general calaiog.
know, also. that we Just call (714) 623-3463
make sure you receive or 623-6751. Or, write
tasl service and to us at ITT Pomona
specitied quantily Electronics. a division ol
through your tavorite ITT Corperation, 1500 E.
electronic parts Ninth St., Pomona. Ca
distributor. Q17 69.

After all. we wrole
the book.

And it's tree. Our
products dre described ITT
and illustraled in our Pomona Electronics

CIiRCLE 101 ON FREE INFORMATION CARD
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Model DCM-802 | Model DVM-634

$7995 $4875

. 7 functons, 32 ranges.
3v2 Digit Capacitance Meter S Sl S

B ranges with full scale values 10 2000 UF | included.
FEATURES » Broad test range - 1 pF o
2000 uF » LS| circun provides high

Model DVM-838

$7995

11 functions, 38 ranges.
Includes logic level detecior,
audible wisual continuity,
capacnance and conduclance

Model DVM-636

$6275

8 tunctiens, 37 ranges.
Capacitance measurement
included.

reliability and durabiliy « Lower power 32 Digit Multimeters Measurement

consumplion « Crystal ime base FEATURES « DC Voltage 100 uV - 1000 V = AC Voltage 100 uV - 750 V « AC/DC Curment
« Protecied from charged capacitors 200 uA - 10 Amps « Resistance 20 Megohms « Capacitance [DVM 636/638) 1pF - 20 UF
» Frequency range - 800 Hz 10 8 Hz « Overload Proteciion » Auto-decimal LCD readout » Polarity indicatlon » 3000 hour

battery life with 9 transistor battery « Low battery indication

ASK FOR FAEE CATALOG. m @ !E!
Monay orders, chacks accapted. C.0.D.'s require 25% deposlit.

Fordham scésese

260 Motor Parkway, Hauppauge, NY 11788 In NY State 800-832-1446

Service and Shipping Chargs Scheduls
FOR ORDERY ADD
e3P e T R .. $450
$251:5000 0 IR $6.50
$5 0157 CON YRR .. 3850 ¢
$751-1000 .............. $1250
$1.001 and up, ... . $15.00
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