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TEK Bl o ot

THE ANSWER
BY ANY MEASURE

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

Two 100 MHz.

high sensilivity
channels. 3.5ns
nsetime. de 1o &

A'B sweep selec-
tion. Cahbrated

A sweeps {rom

50 ns/div to

0.5 s/div. B sweeps
from 50 ns/div

to 50 ms/div. vari-

Our direct order line gets
you the industry's leading
price/pertormance portabies...
and fast answers from experts!
The 60 MHz single lime base delay
2213A., the 60 MHz dual time base
2215A and the 100 MHz dual time
base 2235 cffer unprecedented
reliability and affordability, plus the
industry’s first 3-year warranty”
on labor and parts, CHT included.

The cost: just$1275 for the
2213A.51525 for the 2215A,
$1750for the 22351 Even at
these low prices, there’s no
scrimping on performance. You

Copyrignt € 1985, Tekirona. Inc Al ngis resened

100 MHz dual

time base scope.

Easy-lo-read CRT; | Wide range verti-
bnght full-sized cal sensitivity.
8x10 cm; 14 kv Choose lrom
accelerating 2 mvidiv (1x
potential compleie | probe) 10 50 Vidiv
with BEAM FIND (10x probe);
separate A/B color-keyed for 1x
dual intensity and 10x probes:
controls. FOCUS vanable control
and TRACE increases scale
ROTATION. tactor by 25101

#TTA-439-)  tPrce FOB Beaverton OR

100 MHz band- able control for up
" wadth tom 5Vidiv | to 2.5101 reduc-

10 5 mvidiv tion and 10x

exlended ser- magnification for

silivity of 2mV/div | sweepsto

at = 90 MHz. 5 ns/div.

have the bandwidth for digitat

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

You can order, or obtain
literature, through the Tek
National Marketing Center. Tech-
nical personnel, expert in scope
applications, will answer your
questions and expedite delivery.
Direct orders include comprehen-
sive 3-year warranty”, operaiors
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B trigger slope
and level. Use B
Dual lime base tn?ger level to
measurementis. select B-tnggered

Select enher Aor of run-after-delay
B sweeps, or both | modes; use B

alternately wilh A TRIGGER SLOPE
intensified by B.

to seiect transtbons.

1-800-426-2200

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

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

In Oregon, call collect

(503) 627-9000,

Or write Tektronix, Inc.

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

Tekktronb¢

COMMT TED TOHE XTI ECE

"3 year watranly mncludes CRT
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Model DCM-602

$7995

Digital Capacitance Meter
8 ranges with full $cale values to 2000 uF

FEATURES » Broad test range - 1 pF to
2000 uF = LS! Circuit provides high
rehabilty and durabiiity » L ower power
consumption « Clear readout even in byight
light « Crysial ime base « Easy to operats,
compact, lightweight « Protected from
charged capaCitors » Frequency range -
800 H2t0 8 H2

Model DVM-834

$4875

7 functions, 32 ranges.
Transisior measurermnment
included.

Digital Multimeters

» DC Voltage 100 uV- 1000 V
+ AC Voltage 100 uV - 750 V

+ AC/DC Cumrent 200 uA - 10 Amps

+ Resistance 20 Megohms

+ Capacitance {DVM 636/638) 1 pF - 20 uF

Model DVYM-638

$7995

11 tunclions. 38 ranges
Includes I0QIC ievel detector,
audibie visual continuity,
capacitance and conductance
measurement

Model DVM-836

$6275

8 tunctions, 37 ranges.
Capacitance measurement
included

FEATURES « Overicad Proteclion s Auto-

decimal LCD readoul « Polanty Indicalion

» 3000 hour battery Iife with 9V transistor

Charge it with VISA/MasterCard. MCney orders, checks accepted. C.0.D.’s. Call tor quantity pricing.

Ask tor Free Catalog.

Fordham

260 Motor Parkway, Hauppauge, NY 11788

battery » Low battery indication

Sarvice and Shipping Charge Schedule

FOR ORDERS ADD

Toll Free %33'12230 .................. $4.50
- - $501-750 . .. .. ... . ... $850
800-645-9518 | o= 5%
In NY State 800-832-1446 | 51001 andup.. ... ... $1500

www americanradiohictorvy com
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NEW:!

uniden
Beancat
¥

edl‘%Cg_@
Scanners

Communications Electronics;
the world's largest distributor of radlo
scanners, introduces new scanners
and scanner accessories from J.1.L.,
Regency and Uniden/Bearcat.
Chances are the police. fire and
weather emergencies vyou'll read
about in tomorrow's paper are coming
through on a scanner today.

NEW! Regency? MX7000-H

List price 5699 95/CE ptice $449.00
f0-Band: 20 Channel ® Crysialisss s AC/DC
Fraquency range. 25-550 MHL continuous Coverage
and BGG MHL to 1.2 GHr continuous coverage
In additlon to normal scanner listening, the
MX7000 offars CB, VHF. and UHF TV audic, FM
Broadcast, all aireratt bands {¢ivil and military),
BOO MHz cOmmunications, cetiiar telephone.
and whenconnected to a Printer or CRT, satellile
weather pictures

NEW! Regency® MX5000-H

List price $599.95/CE prics $354.00
Mult-Band, 20 Channel @ Mo-cryaistecannes
Bearch ® Lockout & Priorsity & AC/DC
Beilectebis AM-FM modes @ LCD diapisy
World e first continuoiue torSregs ecannar
Frequency minga: 25530 MHL conlimuous coverage.
Never befors have so many leatures come In
such a small package. The Regency MX5000
mobile of home Acanner has continuous cover-
age from 25 fg 550 MHZ That means you can
hear CB, Television audio, FM broadcast sta-
tlons. sl aircraft bands Including mititary and
the normal scanner bands, allen Your choice ol
20 programmable channeis.

NEW! Regency® MX4000-H

List price $629.95/CE price $394.00
Muiti-Band, 20 Channal ® No-crystelscannsr
Bearch @ Lockout ® Priority ® AC/DC
Belectabis AM-FM modes ® LCD diepisy
Bandy 70-50. 118- 136, te4-174, 440-512 800-050 MHEZ
The Regency MX4000 1s gives coverage in the
standard VHF and UHF ranges with the mpor-
tant addition of the BOO MHZ and aircraft banda.
It taalures kayboard eniry. multifuncilon hiquld
crystal display and variable Search increments.

NEW! Regency® Z60-H

List price $378.95/CE price $249.00
B-Band, 80 Channe! @ No-cryetal acenner
Bends 30-50 88-108, 115-136, 144-174 440-512 MHL
Cover Your choice of over 15.000 freQuencies
on 80 channels at the touch ol your finger.

Regency
RH25D

NEW! JIL SX-400-H

List price $799.85/CE Frlce 3499.00
Multi-Band, 20 Channe! e No-cryetasiScanner
Besrch ¢ Lockout ® Priority @ AG/DC
Frequency range; 28-520 MHZ coOnlinuowl COVTage

Wit OpUOnRity #QuipPed RF converters TS0KHE-3.7 GHe
T JiL SX-400 aynthemized scanner 8 desiGnad for
commarcisl and Professionsl monior users 1hal de-
maind feafures not icund N ordanary scanners. The SX-
400 will cover from 150 KHz 10 3.7 GHZ with RF
converters. Order 1he lollowing AF convariers lor your
SX-400 scanner. AF-1030-H st $259.00 each lor
frequency range 150 KHZ - 30 MHZ 158, LS8, CW and
AWM (CW hiter required for CW signal recettion). R
5080 H 81 £190.00 each lor SO0-800 wHz.: AF-8014-
H a1 $189.00 aach lor BOG MHE.1. 4 GHz. Be sure to
ai3¢ order ACB-300-H 81 396,00 saCh which 1 an
anienna contiol bon lor connechion ol the RF CoNvarn ers.
Add $3 00 skipping for each RF converter of sntenns
conirol box. H you need furiher information on the JIL
scannars, contacl JIL directly 81213-928-6T727 or write
JIL a1 17 120 Edwards Road, Cerriton, Calitornia 80701,

SPECIAL! JIL SX-200-H

List price $499.95/CE speclal price $189.00
Wuiti-Band - 18 Channel & No-Crystsi Bcanner
Frequency range 76-88. 108180 J80-514 MHL
Tr JiL Sx- scanner tunas mifltary, F.B.1, Space
Satellites, Police and Firs, Drug Entorcsment AGenc es.
Defense Deparimeni, Aercnautical AM band. Asro
Navigation Band, Fish & Game. Immegration. Paramedcs,
Amateyr Radio, Jusice Deparimenl State Decanment,
Plus other thousands of radio irequencies most other
scanners can't plck up, The S5X-200 nas salaciable
AM/F M recervet CirCuils, tri-gwch squekch Bellings -
aWnal sudha Bnc $ignsl & audio, outboard AC power
supoly - DC st 12 voits buill-In, Quartz cock - bright
vaGuum fluorescent biue readours and dimmer, dual
levert um:h speeds, m-IM| SCan delay awiches. 16
N two ¢ banks. receve e
tune tal‘l‘) * 2KHE, dusi level AF gain setiings-20 db
pad, AGC 1es! points for Optional swgnal strengih melers.
Al sl the JL SX-200 gives you mors lestures [or Ine
money than sny o1hor $clnner currently on sale. Order
your S SX-200 scanner at this apecual price todsy.

Regency® HX1000-H

Lis! price 5329 95/CE price $208.00
o-fend, 30 Chanrnal & No Crystal scanner
Bemrch ® Lockout ® Priorily @ Bcen delay
Biduilt Hiquid cryetal diaplay o Digliai Clock
Fraquancy range: 30-50, 144-174, 440-512 MHz
The naw handheld Regency HX1000 scanner ig lully
kayboard programmable lortha ultimate in versatik
ity Youcanscanupte30channels atthe 3ame ime
¥When you acltivate the Priofity conirol, ¥ou Sutomat-
icalty override all other calls 10 [isten to your favonite
frequenty. The LCD display 13 even sidelit for night
yse A die-caat Sluminum chasis makes lhis the
moM rugged and durable hand-held scanner avaik
able Thare s even 8 backup lithium batiery to main-
tain memaory for two Years Includes wall charger,
carrying case, belt cliip. Hexitie Sntanns and nicad
battery. Order your Regency HX1000 now.

Bearcat® 100-H

The first no-crysfal programmabie handhetd scannern.
Lisi price $449.95/CE price $228.00
8-Bsnd, 14 Channet » Liquid Cryetal Diepiay
Saarch ® Limit @ Hold 8 Logckout @ AC/DC
Fraquancy renge: 30-50. 138-174, ¢06-512 MHE
The workls firal no-Crystal hendhid scanner hes
compressed inlo 83" = 7" x 1%" case more scanning
powaer 1than B lound in mBny base O motkla scanners
Tne Baarcat 100 has a fu) 18 channais with réquency
coverage that Ingludes &)t public sendcs pands (Low,
High, UHF and *T" bands). the 2-Meter and 70 em.
Amaieur bands. Plus Military and Federal Government
IrequéncCies. Wow What & scanner

Included in tur iow CE price is & sturdy Sarmyng case,
earphone. battery Chirger/AC adapier, 1in Ak nr-cad
Datteries and fiextbie antenne. Order your scanner now.

QUANTITY DISCOUNTS AVAILABLE
Order two scannersatthe same lime and deduct
19, for three scanners deduct 2%, four scanners
deduct 3%, fiver scanners deduct 4% and six or
more scanners Purchased al the same line
earns you 38 5% discount off our super low
single unit price.

Ragency
Regsncy HX1000
MXB000
Regency

NXZOO00

CIRCLE 79 ON FREE INFORMATION CARD

www americanradiohistorv com

NEW! Regency® HX2000-H
The Workd"s Firsi 800 8Nz, Handheid Dcanner
List price $569.65/CE price $359.00
7-Band, #0 Channel ® No-Grysial scanner
Priorlly control @ Bearch/Bcan @ AC/DC
Sidteih ilquid crystal dizplay ® Memory beckup
Bands: 118-138, 144-174, 440-512, 800-550 MHz
Tha HX2000 scanner operates on 120V AC or 8 VDC.
Scang 15 channein per second Size 3" x 77 x %"
Inciudes wali Charger. CATYing case, Dell Clip, llexibis
antenns and nichd patteded. Seiocrabie AWM/ F W modey

OTNER RADIOB AND ACCEBBORIES

AD3S-H Unidern Visor mount Badar Detector . $119.00
RD93-H Uniden Aamote mount Redar Dalecior .. 5139 00
BC JOO0-H Aparcat 50 channil sCahndr . £344 00
BC 20/20-W Desscar 40 channel seannes . L $27400
BC 210xL-H Bparcal 18 channal scanmyr, . $209.00
BC 260-H Baarce! 18 channel mobue scanrr, ., $274 .00
BAC 201-H Beercar 18 Channg SCanngr £189.00
BC 180-H Baarcat 18 chunmgl scanmge £184.00
BC-WA-H Searcar Westhas At -$39.00
OXAOD0-H Boarcal shormwave racemar . $409.00
PC22-H Uniden remols mownt CB transcenes: . $99.00
PCSE-H Uniden mobile mount CB Iraneeinis 35900
Z10-H Asgency 10 channe| scannet $149.00
Z20-H Asgency 30 Channal BCENRE! . $189 00
ZA%-H Regancy 45 Channel BCEnmgr $129.00
MXI000-H Asgency 30 chEnnel BCRAASE. $219.00

CAQY-H Regancy 4 channdl BCanng:. . 389.00

A100-H REGency 10 Channel 3CanNE: .B89.00
HX830-H Regency & channel handhed ecannes ... 599 00
HXA30R-H HXS50 wih bait, case, Crystal cants .. $124.00
AHIS0DB-H Regency 10channe! YHF rranscewer .. 3370.00
APHA13-H 10 ch handhesd no-Crystsl tranaclever. . 530900
BC10-H Battery chiieger tor Regency RPHA1D.. ... $79.00
EC10-H Programming |0o) fof Aégency RPHA10, .. 52000
SMAH230-H Service man, (or Regency AHZ50.. .. $20.00
SMRU150-H Service man. for Ragency AU1SD,. .. 52000
AMAPHA410-H Sarvice man. Ior Regency APHA1D .. 32000
Brd-H 1.2 V AAA N-Cad batlacies (881 of touf. . $9 00
A-13%5C-H Crostal cortificate , .53 00
FB-E-M Frequency Directofy (or Esatern UBA ... 31200
FB-W-H Frequincy Direciony foe western WEA. .. $12.00
ABO-H Magnet mount mobée antenns $35.00

. 33500

ATO-H Base atstion anienns
$3.00 G ior el gec theeo0) 41 10 288 1.

Add $12.00 shipping per $hortuwave neg swer,

Asd 5T DO shipping cer scannet and 33.00 per anlenna

BUY WITH CONFIDENCE

To gel the tasleel deiivary trom CB of any
scanner, sand of Phon® ¥our order directly 1o our
Scanner Diatnbution Cenler” Be sure to calculale
your price using the CE pnces in this ad. Michigan
reaidents Please add 4% sales 1ax Of supply your
tax 1.0. numbar. Wrill#n Durchase orders are accep-
led HOM approved govemmaen! sg#ncies and mosl
well rated firms at & 10% surcharge for et 10
billing. AN sales ars vubject to availslity. accapt-
ance and verfication All $aies 00 RCCORSONNS are
final. Prices. terma snd speclications are subtect
to changs withoul notice. All prices are in LS.
dollars. Out of stock items will be piaced on back-
order sutomatically uniess CE s inatructed ditter-
ently. A $5.00 additional handling tee will be
charged lor all orders wilh a merchandias lofal
under $50.00. Shipmenta are F.0.B. Ann Arbar,
Michigan. No COD's. Most producia that we sell
have a maputaciurers wansnty. Freo CoMes o
warraniies on these products are avallable prior to
purchase by writing to CE. Non-cenlified checks
require bank Cle#arance.

Mall ordera to: Communicaticns Electron:
ics; Box 1045, Ann Arbor, Michigan 48106
U.5.A, Add$7.00 per scanner for U.RP.S. ground
shipping and handling Inthe continental U.S A
For Canada. Puero Rico, Hawali Alaska, or
APQ/FPC detivery, shipping charges are three
times conlinenlat U.S. rates. If You have a Visa
or Master Card, you may call and place a credd
card order. Order toikfrea in the U.S Dial
BOO-USA-SCAN. in Canada. order tol-ree by
calling 800-221-3475, WU Telex CE anytime.
dial 67 1-0155. |f you are outside the LS. orin
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks gl Communicationa Electronits [nc
t Bearcal ln o reQulered (rademark ol Unsden Corpormiion,
I Regency o a ‘saerally requsiersd rademark ol Regency
Elactronecs inc AD @041%8%H
Copyright ® 1985 Communicetions Elecironica

Forcredit card orders call

1-800-USA-SCAN

A COMMUNICATIONS
ELECTRONICS INC.
Consumer Products Division

P.O. Box 1045 O Ann Arbor, MiChigan 481061045 LULSA
Coll800-USA-SCAN or outalde U. 5. A. 31 3-973-8888
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Electronics publishers since 19508

Vol 56 No. 6
SPECIAL 43 RECEIVING SATELLITE TELEVISION } RADIO
SECTION If you're thinking about buying a satellite-TV 78 COMMUNICATIONS
receiving station, make sure to read this CORNER
special section. It not only covers what you Computer security.
need to know before you go out and make . )
¢ Herb Friedman
your purchase; it also looks at what you can
expect once you get everything home. 82 ANTIQUE RADIOS
Bob Cooper, r. Restoring the cabinet.
45 KNOW BEFORE YOU BUY Richard D. Fitch
49 INSTALLING YOUR TVRO VIDEO
BUILD THIS 39 TEMPERATURE MEASURING ADD-ON FOR 8 VIDEO NEWS }
YOUR DVM The present aqd fut_ure in
Why just use your digital voltmeter to measure the fast-changing video
voltage? Turn it into a precision electronic scene. David Lachenbruch
thermometer. Harry L. Trietly 88 SERVICE CLINIC
60 BAR-GRAPH VOLTMETER FOR YOUR CAR Multichannel television
The best way to keep tabs on your car’s sound. Jack Darr
charging system is by using a voltmeter. This
bargraph meter is perfect for your dashboard. COMPUTERS
Steve Pence Following  COMPUTER DIGEST
page70 A light pen for your
TECHNOLOGY 12 SATELLITE TV Gl caiovt S
The evolution of TVRO antennas. more.
SN O 74 COMPUTER CORNER
57 ELECTRONIC AIDS FOR THE BLIND
; k . : The MSX standard.
Electronic technology can’t restore sight, but it rolFieazel
can help the blind in other ways.
Ray Fish, Ph.D, M.D. EQUIPMENT
67 SERVICING CORDLESS TELEPHONES REPORTS
As cordless phones: grow in popularity, broken 28  Global Specialties Model
cordless phones will grow in number. But you 1301 Power Supply
can help put an end to that! Christopher Kite
31 Datak Circuit Fix PC-Board
CIRCUITS AND 63 HOW TO SALVAGE SURPLUS COMPONENTS Repair Kit
COMPONENTS There are many bargains to be had in surplus
components and equipment—if you know DEPARTMENTS
what to look for. Harold Wright 110 Advertising and Sales Offices
72 HOBBY CORNER s
Generating 60-Hz clock pulses. 110 Advertising Index
Earl “Doc” Savage, K45DS 111 Free information Card
80 DESIGNER’S NOTEBOOK
Speed controls for DC motors. 20 Letters
Robert Grossblatt 91  Market Center
86 STATE OF SOLID STATE
A high-energy ignition system. Robert F. Scott 23 New Products
6 Wwhat's News
D T e ey e aals 2 U S ML S e R S

oiders payable in Lmaoﬂy Mmmn.nl posulmon%_omefacheckammlu L5.A bank S
POSTIIASTER Please send acodress changes i RAD Depd , Box
A stamped salf-addressed Snvelopa musl ACCHMPany all subm

bmh cms

ELECTRDNICS

loss of damaga o manuscnpls And'of artwaork OF Dhotographs whid in OUF pOSSE340N OF Otherwiee

Gemsbxk Publcaicns. Ing. All rghts reserved Prinkedin U5 A
ted manuacrps andior stwork of photoguphs it lr\w ralurnbde sired shoukd they b rejectec. We discism any responsiiity Ior ihe
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COVER 1 jggien

A lot of people are confused about what
they have to do to receive satellite TV. After
all, the equipment needed to receive sig-
nals from satellites like the one pictured
on our cover is rather different from that used for terrestrial TV, and
requires special considerations.

Our special section on satellite TV should clear up some of the
confusion. One article outlines points you should consider before
you spend even a dime. The second article tells you what to do after
you buy your equipment—the actual nuts and bolts of installation.
Even if you are receiving satellite TV right now, don't pass these two
special articles by.

-

NEXT MONTH

THE JULY ISSUE IS

ON SALE JUNE 6

ROBOTICS
Our new monthly column on one of the most exciting
areas of electronics.

PC BOARDS
we’ll make etching boards from Radio-Electronics
easier than ever before.

BUILD YOUR OWN IBM-COMPATIBLE COMPUTER
You can get the power of an IBM PC without paying
IBM's price.

BUILD A DWELL.TACHOMETER FOR YOUR CAR
Tune up your car the right way with our digital dwell/
tachometer.

ELECTRONIC PEST REPELLERS
we'll show you how they work & how you can make
your own,

AND LOTS MORE!

As & SOrVCE 10 reacers, Radie-Electroncs publishes svaiable plans OF ink jon retaring & thy prOducts, Techimges
g scenthic 8nd 1echnoiogical divelopments. Because of possible vanances I I quaity and condbon of materals and
workmansg used by readers, Aado-Electionics daclama any responssbxity for Ihe safe and Propes funcioreng of reader- buin
Progects based PN OF om plans Of iormalon pUBIShed in this MAQATING.

Since soma ol the squipmant and ewcuitry described In RACKO-ELECTRONICS may male 10 o by cowersd by US patents,

RADIO-ELECTRONICS disciaums ary ability for the infringement of such patents by thet making. using, or s&lling of any such
of oircunry. and sugges!s hal anyone intemssted i Such profects consull & Dalen! attormey
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EEE-LAB

Confidence is knowing your system
has an ace in the hole.

We bet the Fluke 88404 js the right
5%-digit multimeter for you.

its easy to program and operale, and its
easy lo inlegrate into your system, The 88404
is versatile; it your system changes. your
DMM doesn’t have to.

You gel the funclions
you need. With

—

the best accuracy and fastest
reading rates In i's class.

Your alse get the security of Fluke's
support to help bring your syslem on line
quickly. Plus reliability and long-interval,
in-place catibration lor reduced down time,

All starting at $695. EEE- 488 interface
and trye rms ac oplions are avaiiable for
just $150 each.

Add it up, and you've got a greal deal ona
5%- digit rack-mountable DMM. Why gambie
on anything less?

For more Information. contact your local
Fiuke representative or call loll-iree
1-800-426-0361.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Fluke 88404

e -

Aorgegvals O s 0000
0 OFY berse & acauacy (| )
L 9% basic a¢ acrumacy {1 yar)
2%, 20 vt 1) Peadings./ sacon
OEE-iecaopion .. P

‘Brgmsacopon e 150
o r T T ¥

YBEYS sl ook it i 30

IFLUKE]
®

1M THE UK ANT MON-EUROPEAN COu| ot Frok NBg G ing PO B COON0 WS 2500 Fwimirs Vol SRIOE Sebm (200 354-3400 OB (00 143 )
EUROPE M HEADOUART! Fuma (i) f. PO Box 2000 5000 06 Fodhomn Tha et (080 450041, gl
© Coorrg™ T4 Jtm Pl WPy G e M NQMI evewe A0 L SR
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WHAT’S NEWS

Electronic translator enables
deaf to use the telephone

A new compact, portable de-
vice, invented simultaneously by a
South Carolina electrical engineer
and a computer specialist at the
General Electric R&D Center in
Schenectady, NY, makes it possi-
ble for deaf persons to receive
messages “tapped out” for them
on a push-button phone. The mes-
sages are received by a small de-
vice 7 X 1 X 4 inches in dimen-
sion, in letters that flow across its
liquid-crystal display window in
ticker-tape fashion. The instru-
ment can be connected to any
telephone via a suction cup at-
tached to the handpiece.

The new device works by trans-
lating the tone signals from the
push-button phone keyboard into
numbers and letters of the alpha-
bet. To transmil the letter A, for
example, the caller taps the mid-
dle key in the top row (A,B,C) then
the “1” key (to show the letier's
position on the key). For the letter
B, he taps the same key, followed
by a “2” (tiwo taps of the upper
middle button). To transmit a
number, the key for the desired

PHONE READER FOR THE DEAF The com-
pact, ballery-powered device aitaches to any
phone.

number, then the “#” key is de-
pressed.

The Carolina engineer, Stephen
Fowler, developed the device to
talk to his deaf mother. Applying
for a patent, he found that it had
just been patented by Edwin Un-
derkoffler of General Electric.
Fowler called GE and learned that
the company hoped to license the
technology. For a nominal fee, he
then purchased the rights to man-
ufacture and market the instru-
ment, starting his own company,
Palmetto Technologies.

Additionai information about
the device, called Echo 2000,
which sells for $250, can be ob-

‘tained from Palmetto Tech-

nologies, Inc., P.O. Box 498,
Duncan, SC 29334.

Fastest PAL devices
by National Semiconductor

A new family of PAL (Program-
mable Array Logic) devices, with a
15-nanosecond access time, has
been put into production by Na-
tional Semiconductor of Santa
Clara, CA. The devices are claimed
to be the world’s fastest.

The 15-nanosecond perfor-
mance, says the company, is
achieved by advances in circuit de-
sign and use of National Semicon-
ductor’s proprietary OXISS fully
implanted, oxide-insulated bi-
polar process, with high reliability
titanium-tungsten fuse links.

1,000 times more storage
on new compact-disc ROM

A breakthrough by Nippon Co-
lumbia of Kawasaki, Japan (cred-
ited with having developed digital
audio (PCM) recording in 1972)
makes it possible to store 550
megabytes on one side of a com-
pact disc. This is the equivalent
memory potential of 500 to 1,000
ordinary 5%-inch floppy discs. All
the application software a comput-
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er could ever use (including the
necessary documentation) could
easily fit on one Compact Disc
Read-Only Memory (CD-ROM).
The new disc has the same dimen-
sions {4% inch or 120 mm) and uses
the same type of pickup mecha-
nism as an audio CD.

The new CD-ROM computer
drive is produced in the United
States by Denon America Inc.,
subsidiary of Nippon Columbia.
The Denon interface Circuitry per-
mits connection to practically any
personal computer. The enor-
mous storage capacity (the equiv-
alent of more than 275,000 pages of
text) provides exceptional oppor-
tunities to include high-resolution
graphics to accompany and clarify
the text.

Likely applications for the new
CD-ROM disc are storage of refer-
ence works, directories, volumes
of professional journals and cata-
logs.

Silicon semiconductors
on the way out?

"The end may be in sight for sil-
icon, the material that made the
computer boom possible and gave
its name to California’s Silicon Val-
ley,” says Frost & Sullivan, a market
research firm of New York and
London. "Use of gallium arsenide
(GaAs) in semiconductors, a fast-
er, harder substance, will multiply
tenfold by 1992, to nearly $3.2 bil-
lion.”

"In lower field intensities,” says
the report, “the greater electron
mobility of GaAs could translate
into processing speeds ranging
from three to ten times as fast as
silicon at similar power.”

GaAs is also operable at much
higher temperatures than silicon.
Its radiation resistance is also su-
perior—an important feature in
space applications and in other
harsh environments. R-E
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he more you use Sams reference your local Sams dealer. Or call our toll-free  Reference Data for Radio Engineers

books, the more you'll like them.  number and ask for Operator 130. (7th Edition), No. 21563, $49.95
They're accurate, easy-to-read and 2023 Semiconductor Device Technology,
cover more information than any other ET;%:,R? éi?coli o] Sf;iégsls No. 22074, $34.95
references. And because they're written by No 219&” $39.95 ; ¥ Practical Microwaves, No. 21943, $39.95
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$44.95
Principles of Solid State Power Conversion,
No. 22018, $44.95

800-428-SAMS

In Indizna, cali 317-298-5566

SAMS.

lloward W. Sams & Co., Inc.
4300 West 62nd St., [ndianapolis,IN 46268

You're going to like Sams reference
books even more. Because now there's
more of them. Books you'll rely on 2gain
and again for the latest in communications
digital and audio electronics, with more
10 come.

No wonder more people buy Sams
reference books than any other brand
Make Sams your reference preference. Visit
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VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

¢ Flat color displays. Two new flat color
pansls have been demonstrated in Japan.
Matsushita, the parent of Panasonic and Quasar,
showed 10- and 15-inch displays that were less
than three inches deep. The display, encased in a
rectangular glass pansl, is a vacuum-tube device.
Its surface, completely flat, is screened into 3,000
rectangular “picture cells,” each containing
phosphor stripes. There are 3,000 separate
phosphor beams, each scanning an individual
picture cell. The beams are formed by 18
horizontal filament cathodes, intersected at right
angles by 200 elsctron-beam deflection
electrodes. Horlzontal and vertical deflection
electrodes perform deflection functions. There is
no shadow mask. and the red, green, and blue
electron beams operate sequentially. The
positioning and size of the beams are determined
by a microprocessor.

Matsushita said the panel has virtually no size
limitations, and that it is currently working on
methods to mass-produce the precision display.
There was no information on either the cost or
production timetable,

Apparently much closer to production—it's
scheduled for this fall—is a 3-inch flat color

picture tube developed by Sanyo. In appearancs, it
is very similar to the 2- and 4-inch black-and-
white picture tubss used by Sony in the portable
Watchman TV gets, with the neck in an axis
parallel to the face of the tube—a sort of lollypop
configuration. The tube makes possible a portable
color set leas than two inches thick.

The Banyo tube uses a variation of the beam-
indexing principle developed by Fhilco in the
1950's, Applied to its 8creen are phosgphor stripes
of the three primary colors plus an index stripe.
A gpecial IC provides signal processing required
for the beam indexing.

Sanyo plans to introduce & color set this fall in
Japan using the new tube. The set’s dimensions
will be £.1 inches wide by 8.3 inches high and 1.7
inches deep. It will operats for about 1% hours on
eight alkaline AA batteries. Price in Japan s
expected to be about $385.

¢ HDTV on UHY band? High-definition TV
may be coming down to earth. Many of the
proposals for the new super service (more than
1,000 lines, widescreen aspect ratio) have
centered on inaugurating it via direct satellite
transmission, or possibly over special cable
channels. An industrywide working group,
Advanced Television Systems Committee (ATSC),
has beel looking into the entire subject. Now, for
the first time, there are strong hints that HDTV
could actually start on the standard broadcast
frequencies—in the UHF band—as a compatible
service. Here's how it would work: A UHF
channel would transmit a standard B25-line
picture, recelvable by any conventional TV set. An
adjacent channe] would simultaneously transmit
the additional information needed to provide a
1,080-1ine widescreen picture to special advanced
HDTV receivers. (UHF would havs to be used:
There's no room in the VHF band for such
adjacent-channel broadeasts.) Thus, HDTV could
come in as color did—on a completely compatible
basis.
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ADVANCE ELECTRONICS

IS PHOUl’)' TO INTRODUCE
Peckmman [ndisstrial™ 9000 SERIES

HIGH PERFORMANCE PROFESSIONAL
OSCILLOSCOPES

9060 60 MHZz ¢ Dual Trace with
Delayed Sweep ¢ 1mV Vertical
Sensitivity ¢ 8 Traces ® 12KV
Acceleration Voltage ¢ XY

Mode ® Channel 1 Qutput @ 3
Vertical Inputs ® Service Manual
included

9100 100MH2z ¢ Dual Trace With
Delayed Sweep ¢ 1mV Vertical
Sensitivity ¢ 8 Traces ® =<3.5nS Rise
Time ¢ 18KV Acceleration

Voltage ¢ XY Mode ¢ Channel 1
Output ¢ 3 Vertical Inputs

ENGINEERED SO THAT

SPECIFICATIONS ARE MET IN THE 2 ~
S T NS ARE MET N NG | SPECIAL 3 YEAR EXTENDED WARRANTY

Circuitmate™™
model FG2 function generator.

e 7 Ranges:0.2Hzto2 e VCF Input.
MHz. ® Variable/Fixed
e Qutputs: Square, Attenuators.
Triangle. Sine, Waves e Variable DC Offset
%nd TL Pulses. Control.
) 3 ® Duty Cycle Control. ® |nversion Feature.
Circuitmate™™ 745y
model UC10 universal counter.

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

AVAILABLE NOW

CALL FOR PRICES
toL FREE HOTUNE —  THE TEST EQUIPMENT SPECIALISTS

00-223-0474 ADVANC &
26 WEST 46th STREET, NEW Yoniff;.?va.o;gas{; ELECTR M’ c
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«Beeper  MULTIMETERS
* “Touch-Hold
Function s Analog Display » Rotary Knob » Volts AC &
DC « Resistance to » 32 M{)e 10 Amps * Diode
Test » 3200 Counts * Fast Autoranging * Functicn
Annunciators In Displati- Power-Up Self Test

s 2000 + Hour Battery Life w/ Power Down “Sleg|
Mode" » New Test Leads * VDE & UL Approval

A

AR

*99%| F7995
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LINE OF FLUKE and free C70
MULTI-METERS. 75 holster 73
IN STOCK NOW
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1 m';‘:g:‘gg » Autorange Only
e 10A + 300 mA e 10 Amp Only
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FOR SALE 1955
$199°%
; ' Pictured
For All Oscilloscopes Accesus{ories MODEL
To 300MHz inciuded S
® Now with HI:LO Drive
X1 to X100

® Works In<Circuit when
others won't

@ |dentifies all three tran-
sistor leads

® Random lead connection

® Audlbly and visually in-
dicates GOOD transistor

Attenuation

Z

Ay

LNE%mE COMPARE PRICE — COMPARE PERFORMANCE
Motel Attenuatio Bandwidin Prt i 3
Probe tip, Head. BNC - i 4 TR 329% wmopeL 1850
and Cable all sCrew MI2SW  X1-X10 Switchable X10250m0;  $09.00
Into ptace easily and Hz 5900 O Funcl‘iio:u as thres segafdie
. ] M12X10 x10 250MHZ : supplie
quickly —1m 65 00_' * Excluslya tracking circuit
TE ST M 3G Regdout 250MHz 3 * Fixed output 8VDC, 54
. TH MISXi00 X100 250MH! 89.00 « Two 0 to 25VDC outputa at 0.54
PRDBES, INII MISXIOHF X180 300MHz 75.00 * Fully sutomali¢, Gurment-itmited
| SP100 X1-X10 Swiichable 100HHZ 39.95 overlcad protection
| Your Probe
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- BT OYNASCAN BREAKS THE PRICE BARRIER

WITH THESE HIGH PERFORMANCE
OSCILLOSCOPES

100 MHz Dual Trace/
Dual Time Base

& 1 mV/div sensitivity

& 23 calibrated sweeps

® Rectangular CRT with internal
graticule and scale illumination

¢ Signal Delay Line

$995

Does not Include probes
($60.00 a palr when purchased with scope}

BECKMAN’S CIRCUITMATE
ALL UNDER $100 | ——..

AVAILABLE NOW. . ..
369 95

95

364 Clrcullmate DM-40 — The DM73 is the smallest digital

Circultmate DM 20— S‘ﬁg.i ildrcnumcme:ar; multimeter or: the market. Its
ultma b AcCuracy, robe-style design makes it Ideal

R F L L diode tesl, suto- ?or taking measurements In hard-

polarity, auto-zero
accuracy, diode test, auto-decimal to-reach test areas.
NFE test, conductance,

10 amps AC and DC

ranges, autc-polart 389 95
? auttlzero. :utov :gmall IS:ZG
ggcimal Circultmete DM 45 — omplete
s 95 30%5:: itdmultlmator; 1 y Aul()ranglng
. C ACcCuracy, = —— — 111 "
79 diode test,continuity *“Touch Hoid
Circultmate Dm-25— .bgo r'r;g .e“;p’ ? *Audlble
3% diglt, POCket-8ize A e $ 95 continuity
muitimeter; 0.5% Vac auto-decimal checking

accuracy, diode test,
capacitanca, continuity

1ne DM 77 gives you
the canvenience of
autoranglng plus 30
amPs ac/dc

] Measurément
¢ capabillty. You almply
select 1he function
ou want, and the
an automalically
3618 the required
range.

beaper, conduclance,
10 emps AC and DC
ranges, auto-polarity.
auto-zero, auto-
decimal

L FREE w—zﬁ s THE TEST EQUIPMENT SPEClALlST-’

: o

= 50022304 ADVANCE _—_
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SATELLITETY

The evolution of TVRO antennas

SIGNAL
~ FAOM
/' SATELLITE

FEED

PRIME FOCUS
]

FIG. 1

THE TVRO INDUSTRY PROJECTS THAT
the one-millionth home (C-band)
TVRO will be installed during the
last week in May of this spring. As
TVRO moves across the million-
terminal mark, roughly 25% of yn-
derserved or unserved areas now
have high-quality television. That
means that there is still a signifi-
cant market remaining for TVRO’s
in rural areas. Even so, the move is
now on to march into the suburbs
with TVRO systems.

Over three decades ago, cable
TV went through the same pro-
cess. And just as cable ran into
opposition from the broadcasters
as it tackled urban markets, satel-
lite TV has run into opposition
from the cable folks. Each new
technology is a threat to someone,
and must prove itself in the mar-
ketplace, in the courts, and before
the legislatures.

Satellite TV faces serious prob-
lems in urban markets, two of
which are rooted in technology.
First, there’s the antenna—it's big

* Publisher. CSD/Coop's Satellite Digest

SIGNAL
FROM
< SATELLITE

'/ FEEQ SUBREFLECTOR

/

CASSEGRAIN
[

and not too pretty. Hundreds of
communities have already enacted
special zoning ordinances placing
limitations on the maximum an-
tenna size. Others have limited
the placement of such antennas to
the rear yard, or have banned
them altogether.

Another problem is Terrestrial
Interference (T1). The 3.7 to 4.2
GHz satellite band is shared on
earth with point-to-point micro-
wave systems operated primarily
by telephone companies. If those
terrestrial transmitters are near to

Wanl to know more about salelilte TV?

B0B COOPER'S CSD publication has
created a TVRO dealer Starter Kit lor
electronic sales and service centers nter-
ested [n becoming better acguainted with
the 1985 world of TVRO. There is no
charge for this informatrve packet, which
repofls on the status of 1he indusiry and
gives tips on becoming a TVRO dealer.
For your free cofy, write (on your company
letterhead or enclose a business card} to:
Starter Kit, CSD Magazine, P.O. BOX
{00858, Fi, Lauderdate, FL 33310,

www americanradiohistorv com

BOB COOPER, JR.

the proposed TVRO location, they
can (and will) cause interference.

In severe cases, terrestrial inter-
ference can eliminate all satellite-
TV reception for a home or entire
neighborhood. In milder cases,
one or a handful of transponders
(channels) on a single satellite may
be wiped out by the interference.

Although the two problems we
just mentioned are quite different,
they have a common de-
nominator—the antenna system.
But with the latestin high-tech an-
tenna engineering, it$ possible to
make the antenna far less
obtrusive andfor less susceptible
to TI.

Feed systems

Virtually every home TVRO an-
tenna sold to date uses the prime-
focus feed system. That system, as
Fig. 1-a shows, places the anten-
na's feed—30 to 60% of the dish
dlameter—in front of the dish at
the focal point. That means that a
[0-foot dish has the feed posi-
tioned from 3-6 feet forward of the
dish surface to collect reflected
microwave energy.

In the cassegrain feed system,
the dish is made deep; and, as Fig.
1-b shows, the feed is mounted in
the center of the dish pointing not
at the reflector, but at the satellite
itself. Microwave energy is bounc-
ed off the main reflector, which
focuses the energy to a smaller,
sub-reffector. From the sub-reflec-
tor, the signal is directed to the
feed itself.

Each technique has its advan-
tages and disadvantages. The
prime-focus feed is cheaper to
build, and easier to install. And it
has only one moving part—the
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B&K o A
OSCILLOSCOPES

800-645-9518

In New York State 800-832-1446

CALL TOLL FREE
FOR FAST DELIVERY

B&K Model 1580

100 MHz DUAL TRACE. DUAL $ 95

TIME BASE OSCILLOSCOPE 1249
{Reg 5159500y

FEATURES » 1 mV/dw
sensimty « 23 calibeated
sweepDs » Hectangular
CAT with intemal grati-
cuie and scale Hiurmin-
ation » Signal Delay Line
» Yideo Sync Separators
« 20 MHz Limiter « XY
Operation » 2 anas input
» 16 kV Acceterating Vol
1age « X10 Sweep Mag-
nification a Delayed Sweep/Dual Time Base « Single Sweep o
¥ Mode - display bwo signals unrelated in freguency e Sum and
Ditterence Capability « Channel 1 Quiput » Includes Probes

Model 1570

BO MHz QUAD INPUT DUAL s 00
TIME BASE OSCILLOSCOPE 1 095

et {Reg $139500)

FEATURES « | mV/div
sensitivity to full band-
width « 500 uW/dtv casc-
ade sensilivity 1040 MHz
+ 22 calibrated sweeps e
Rectangular CRT wath in-
fernal graticule and scale
fluminabion « 12 KV ace-
elerating vollage « Mode
- display four signals un-

. related in frequencye
« Allemale timebase operation » Signal delay line « 20 MHz
bandwadth limiter » Lighted pushbutton funclion switching
« Video sync separalors « Inciudes probes

B&K Model 1560

80 MHz TRIPLE TRACE s899 %
OSCILLOSCOPE {Reg $115000)

FEATURES » 1 m/Vdw
sensitivity » 22 Calibrated
sweeps » Hectangular
CAT with intemal grat-
cuie and scale ilumina-
tion » Signaldelayline »
Video sync separators e
X-Y operaion « Z axis
Input « 16 kY accelarat
ingvolage » X10 sweep
magnftication » Delayed sweep dual time base » Singleé sweep
» AUIO focus « V mode-displays 'wo signals unredated in frequency
» Sum & dillefence capabilily « Channel 1 ocutput = InCludes
probes

B&K
40 MHz DUAL TRACE
OSCILLOSCOPE

Model 1540

$799°

IReg $950.00

FEATURES » | mV/dn
sensdmty » 21 calibratec
sweeps » Hectangular
CRT with intemal grat
cule and scale illumina-
1on « Signal delay lines
‘Video sync separators »
X-¥ operation » Z axs n
put & 12 kY accelerating
voitage a X10 sweep

magnificabon » Delayed sweep/dual ime base » Single sweep »
Autd focus e V mode-displays two signais unrelaled infrequency «
Sum & dilference capability « Channe!1 output a Includes probes

B&K

20 MHz DUAL TRACE
TRIGGERED SWEEF
OSCILLOSCOPE

Model 1522

8569 95

Reg $69500)

FEATURES « 1 mv/div
sensitivity » 20 calbrated
sweeps « Reclangular
CRT wath intermnal graticule
and scale Humenation e
VIdeo SyNC Separalors e
X-Y operation « Z aus in-
pul = BkV accelerating
voltage » X10 sweep
magnihcation » Aulo
swoep « Vmode-displays
two signals unreiated in
frequency » Sum & differ-

ence capabilty e Channel 1 outpul e Includes probes

MASTERCARD/VISA
ACCEPTED

< =

PHONE ORDERS
ACCEPTED

Saervice and Shipping

Charge Schedu
FOR ORDERS ADO
$501-750 . . $850

£751-1.000 $1250
$1001 andup . $1500

Fordham

260 Motor Parkway, Hauppauge, New York 11788
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feed—to optimize. The cassegrain
feed, on the other hand, requires
considerably greater precision
since the signals are caught, re-
flected, and focused twice. Inter-
play between the two reflectors
and the feed can be a nightmare.

The cassegrain feed is capable of
narrower beamwidths—a definite
plus when it comes to cutting
down on terrestrial interference.
Also, it is capable of slightly more
gain than a prime-focus type of the
same size.

There are those who argue that
while the cassegrain feed system is
effective, it does not do well on
smaller dishes because the sub-re-
flector acts as a shield, blocking
part of the main reflector surface.
But, extensive field testing shows
that it properly engineered, cas-
segrain antennas may be a partial
salvation for TVRO dealers be-
cause they operate in urban areas
where Tl is especially difficult.

Southern Star Satellite Antennas

{269 19th 5t. North, St. Petersburg,

SATELLITE TV/

The First

Five Years!

THE MOST COMPLETE report on the mushrooming
home ‘TVRO industry ever compiled, written as only the
‘father of TVRO' could have prepared. More than 1000
pages {f} tracing the compiete story of home TVRO,
lavishly illusirated with equipment photos, schematic
diagrams, equipment analysis reports. Bob Cooper,
the first privaleé individual to own and operate a TVRO
{1976) has collected and polished hundreds of indi-
vidual reports into a unique ‘collector’s edition’ which
cloasly exptains the TVRO phenominon in North Amer.
ica. From Coop's firsl 20 foot ‘'monster dish 10 the
present day § foot 'C-band’ TVROs, the fascinating
growlh of TVRO eguipment and its legal status unfolds
for you,

THIS TWQ VOLUME SET tolaling more than 1,000 pages is avaitable for the firsi time

fo readers of Radio-Electronics at special discount pricing. Orlginaltly soid at $100
per two-volume sel. a limiled Supply is now available ONLY through this advertise-
ment. PLUS, you will also receive a special extracrdinary bonus: the 200 page {+)
October 1984 edition of CSD'Coop's Salellite Digeal. Thus very special edition of
CSD is a best-selier in Ihe TVRO ndustry, with ihe most comprehensive coflection of
TVRO facts and ligures ever compied. Combined with the 1,000 page 'CSD
ANTHOLOGY' report, you have insianl referance 10 everything you wilt ever need to
know aboul the state of the home TVRO indusiry. it s MUST reading for every person
in, or thmking about ‘geming Into.’ any segmenl of the home TVRC world,

) . SEND CSD ANTHOLOGY/2 Vols. + CSD Bonus.
—_SEND CSD Oclober ‘84 Special Issue ONLY.

NAME _ _ COMPANY
| ADDRESS _____
POyl e LS ETATE zP

l Payment: $60 US junds (Anthology + Bonus), $15 US funds
CSD Oct. ONLY; payable "CSD ANTHOLOGY.”

¥ Shipping charges prepaid. Enter order to: CSD Anthology.
Radio-Electronics Magazine, 200 Park Av. 8., New York, NY
10003; or call 305-771-0505 for credit card orders ONLY.
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FL 33705—813-821-6681) is one sup-
plier that has tackled the problem
head-on. 555A produces a single,
one-piece {7-feet, 8-inches in di-
ameter) fiberglass antenna (see
Fig. 2). The dish Is extremely light-
weight (under 100 pounds) and
very strong. It also uses the cas-
segrain-type reflector and feed
system for better control of un-
wanted signals and noise.

Finally, the system offers an op-
tional microwave fence (dealer in-
stallable) to provide further shield-
ing to the feed system to further
reduce Tl. A study of several hun-
dred Tl cases showed that about
20% them were resolved by simply
replacing a prime-focus feed an-
tenna with the S55A-7.8.

The 555A-7.8 has an extremely
high efficiency {or gain) rating
(76% measured on an antenna test
range). That's close to a less-well-
made 9.5- or 10-foot dish. By using
ahigher-grade LNA, like one of the
newer 55° units, the dealer may be
able to make up for signal losses
and clear up Tl when down-sizing
from, say, an 11 or 12 foot antenna
to the SS5A-7.8.

Looks vs. neighbors

Even if Tl can be resolved or
held in check, how do you deal
with neighbors who vow that you
will not place a monsterantenna in
your yard, creating what they see
as an eyesoref No matter what
color you paint or finish a solid
antenna, it still looks like the solid
surface it is.

See-through mesh antennas
{(which have been used for several
years now) can be black or dark
green and still blend with the en-
vironment. Are mesh antennas
possible “tools” for the dealer who
is fighting protests against “visual
pollution?” They could be—but
they, too, have disadvantages.

Mesh antennas, like that shown
in Fig. 3, have the reputation for
being: 1. Difficult to assemble
properly; 2. sub-standard for
long-term performance (i.e. they
fall apart); 3. large and bulky to
install, requiring extra help, and 4.
below standard in performance.
Given those deficiencies, mesh
antennas still outsell all other
types.

There is one aspect to the mesh

continued on page 81
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5S-5705, THE ALL-NEW 3-INPUT 6-TRACE
40 MHz OSCILLOSCOPE FROM IWATSU

—

8 H and V axas accurate to within +2 %

® CRT with 12 kV accelerating voltage for bright traces

® Three input channels, six traces: an enlarged delaved
sweep wavelorm can be displayed for each channel tor a
total of 6 simultaneous traces. Each channel has its own
position conirol.

® Maximum delay jitter of 1/20,000

® Fastest sweep rate of 10 na/div

@8 Jitterless circultry for stable high freQuency signais
observation.

® High sensitivity: 1 mV/div

® CH 1 signal output: 50 mv/div (into 50 Q)

8 High-stabillity calibrator with freQuency and voltage
accurate to within £1 %,

® Stable cbservation of video signals possibie

m Traces do not shift when the attenuator Is switched

®m Pushbutton controls for easier operability and Improved
reliability.

® AccuracY guaranteed In temperatures ranging from 10 1o
35°C (50 to 95°F).

® Variable holdot {or triggering when observing complicated
wavelorms.

m FIX triggering

® Beam finder

7 -~

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

-l -;l- 1 [

o | N

(v ! I

- — i } 1
= -

- L L B )
1

PR i i) PRI

® Single sweep: essential il waveforms are to be
photographed

® Trace rotation control allows compensation for inclination’
of traces due lo terrestrial magnetism.

® Two probes provided as standard accessories: both
switchable between 10:1 and 1:1,

® Wide range of cptional extras for more diverse applications.

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

IWATSU INSTRHRLIMENTS INLC..

430 Commerce Boulevard, Carlstacit, NJ 07072 Phone: {201) 935-5220 TLX: 7100890255

CIRCLE 64 ON FREE INFORMATYION CARD
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Move up to a high paying

And you can start by actually building your
own 16-bit IBM-compatible computer!
You can create your own bright, high paying future as

an NRI trained computer service technician. The govem-
ment now reports that computer service and repair is the
fastest growing career field. The biggest growth in jobs
between now and 1995, according to Department of Labor
estimates, will occur in the computer service and repair

business, where demand for trained technicians will actually

double during the next 10 years! There is still plenty of
room for you to get in on the action—if you get the proper
fraining now.

Total computer systems training,
only from NRI

If you really want to learn how to work on com-
puters, you have to get mside one! And only NRI takes
you inside a computer, as powerful and advanced as
the Sanyo MBC-550-2, As part of your training, you'll
build this Sanyo, which experts have hailed as the “most
intriguing” of all the new BM-compatibles. Computer
critics say, "The Sanyo even surpasses the IBM PC in
computing speed and graphics quality.”

This hands-on expertence is backed up with
training in programming, circuit design and peripherals.
Only NRI gives you such in-depth total svstems training.

The kind of understanding built only
through experience
Even if you've never had any previous training in elec-
tronics, you can succeed with NRI training. You'll start with
the basics, rapidly building on the fundamentals of elec-
tronics until you master such advanced concepts as digital
logic, microprocessor design, and
computer memory.
Youll build and test
advanced electronic
oo  circuits using
j the exclusive NRI
Discovery Lab®
and professional
Digital Multimeter,
» - both of which are
yours to keep.
You'll assemble Sanyo’s
intelligent keyboard, install the
power supply and disk drive, and
interface the high resolution
monitor—all the while
performing hands-on
experiments and
demonstrations that

www americanradiohistorv com
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career servicing computers.

fine tune your computer skills. And you also get over $1,000
worth of software, including WordStar and CalcStar.
Leam to service today’s computers
As you train with your Sanyo, you'll gain the
knowledge you need to become a computer profes-
sional. You'll learn to program in BASIC and machine
language. You'l! use utility programs to check out the
operation of the Sanyo's 8088 microprocessor (the
same chip used in the IBM PC}. You'll learn how to
debug programs and write your own new software.
Most importantly, you'll understand the prin-
ciples common to all computers. Only a person
who fully understands all the fundamentals can
hope to be able to tackle all computers. NRI
makes sure that you'll get the training you -
need to maintain, troubleshoot and service
computers,
Leam at home in spare time
With NRI training. you'll learn at home on your own
time. That means your preparation for a new career or
part-time job doesn't have to interfere with your current
job. You'll learn at your own pace. in the comfort and
convenience of your own home. No classroom pressures,

no rigid night school schedules. You're always backed up by

the NRI staff and especially your NRI instructor, who will

answer questions, give you guidance and be available for
special help if you need it.
Let others worry about computers taking their jobs.
With NRI training, you'll soon have computers making
good paying jobs for you.
Send for free NR! catafog
Send the post-paid reply card today for
NRI's 100-page catalog, that gives all
the facts about computer training plus
career raining in Robotics, Data Con-
munications, TV/Video Servicing and many
other fields. If some other ambitious person
beat you to the card, write to NRI at the

address below.

. NS ...

McGraw-Hill Continuing Education Center
3939 Wisconsin Avenue, NW
Washington, DC 20016

ot
R o 1‘3
We'll Give You Tormorrow. ¥l
iBM is a Registered Trademark of International Business Machines

Corporation.

www americanradiohistorv com
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ANTIQUE RADIO
CONFERENCE

The first International Antique
Radio Conference of the Antique
Radio Club of America, to be hos-
ted by the Niagara Frontier Wire-
less Association, will be held this
June 6 through June 9 at the Holi-
day Inn, Whitehaven Road, Grand
Island, NY. Among the events will
be talks, a flea market and swap
meet, an antique radio and equip-
ment auction, antique radio dis-
plays, tours of local attractions,
and a banquet. If any of your read-
ers would like more information, it
can be obtained from: The Niagara

ETTERS

Frontier Wireless Assoation, PO
Box 68, Central Park Station, Buf-
falo, NY 14215.

Felicia Kreuzer, Secretary

Niagara Frontier Wireless Associa-
tion

UNINTERRUPTABLE POWER
SUPPLY

Some errors have crept into the
schematic for the uninterrupatble
power supply published in your
March 1985 issue. First, 12 volts
must be applied to pin 4 of IC1. (A
jumper from pin 8 will do fine.)
Also, two connection dots were
omitted: one at the junction of R1,

WRITE TO:

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

R7, and the drain of Q3, and the
other at the junction of R4, R8, and
the drain of Q4.

DAVID ). SWEENY

Somers Point, N}

QO0PS!

A few errors appeared in Steve
Pence's article on building a video
sync separator (R-€, April 1985). In
the Parts List, C2 was lisied as a
ceramic disc capacitor. 1t should
be a 10%, polyester-film type.
Also, R18 was not listed. As shown
in the schematic, it has a value of
68K. In the parts-placement di-
agram, Q3 was shown upside-

Your customer

just paid

money for a service call.
oS (lz:himblowit!

Don't

All your hard work and your customer's
hard-earned money are wasted when a
voltage surge hits. All it takes is a nearby
lightning strike or the switching of a load
within a building. RCA’s Voltage Surge
Suppressor can prevent this damage to
sensitive electronic equipment, and assure
you of extra profit on every service job you do.

Available in a 3-way version, SK403, and a single-
socket version, SK401, the suppresser plugs into any
15-amp. 125-volt grounding receptacle or
cord connector. If constantly overloaded,
the suppressor will cut off power to equip-
ment connected to it, guarding against
unprotected operation and signalling the

Solid State

www americanradiohistorv com

need for a replacement suppressor,

Once they realize how much damage it
can prevent, your customers will want to
buy RCA's Voltage Surge Suppressor to pro-
tect their TVs, computers, sound systems,

microwave ovens and other electronic
equipment. Every SK403 and SK401 has been
tested before leaving the factory. So why blow a per-
fect opportunity to protect a satisfied customer? Stock
up on RCA's profitable Voltage Surge Suppressors today.
Call your RCA SK Distributor or write: RCA
Distributor and Special Products Division,
2000 Ciements Bridge Road, Deptford,
SK Replacement NJ 08096, Attn: Sales Promotion Services.
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ECG® LED Lamps

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

In addition, long-life, shock-
resistant, vibration-resistant, LED
replacements for incandescent
cartridge indicator lamps are also
available in red, yellow or green.
Common applications: All LED
indicator applications. LED car-
tnidges are ideal replacements for
cartridge-type incandescent lamps.
CIRCLE 297 ON FREE INFORMATION G ARD
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ECG® High-voltage
Rectifier and Voltage
Divider Network

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

Common applications: For use in
television service and repair.
CIRCLE 298 ON FREE INFORMATION CARD

EMF’ Transient Voitage
and RF Interference
sSuppressors

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

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

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

AC line.
CIACLE 253 ON FREE INFORMATION CARD
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ECG" A-STAT Material
Philips ECG has two sizes of
anti-static foam that will prevent
damage to semiconductors from
static electricity. The A-STAT 12
measures 12" x 12" and is perfect
for bench use. The A-STAT 2
imeasures 3" x 5" and can be car-
ried in the tool box. When semi-
conductors are kept in A-STAT
foam, static electricity is shunted
through the foam instead of into
the semiconductor, where it could
have caused damage.

Commeon applications: Essential
for semiconductor protection on
the workbench or in the field.

CIRCLE 294 ON FREE INFORMATION CARD

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

The new and expanded ECG® Semiconductors Master Guide.

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

Replacement Guide for 1985. 656 pages.

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

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

warks, [t's the only book you'l need.
But you'll need a new one every year.

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

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

PhilipseCG

A North American Philips Company
Sadicalted to Excollynce.

CIRCLE 68 ON FREE INFORMATION CARD
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down. We're sorry for any incon-
venience those errors caused.—
Editor

LEARNING FROM TIMEX/
SINCLAIR

I just wanted to add my two
cents worth to your Timex/Sinclair
discussion.

One topic that no one has really
addressed is the educational value
versus the monetary investment.
Five years ago | purchased a Radio

Shack Mode! T and enjoyed it im-
mensely until the kids took over;
then it sat until it was sold for non-
use. One year ago | purchased a
ZX81 kit for the experience of
building it. Since that time | have
followed all of your articles and
built most that were published for
the ZX81 and Timex 7000. The hard-
est part about owning the Sinclair
is the lack of software; you wind
up having to write most programs
to fit your system.

| consider the education | have

For Quality 34 or 4 Digit Hand-Heid DMMS

139

.03% Baslc DC Accuracy
$219

3% Digit 470ms
15% Basic DC Accuracy

FULL FUNCTION DMMs WITH THESE MOST WANTED FEATURES . . .

« Full Measurement Capabillty
+ 6 kV Transsent Protection

+ Double Fusing System

~ Audible Continuity Indication
+ Diode Test Function

+ User Enginesred Rangs/Function

Selector Knobs

+ Large, Easy-to-Read LCD Display
+ High Impact ABS Case

~ 2-Way Tiit Stand

~ Extended Battery Life

~ UL Recognized Test Leads

« Full Line of Oplional Accessories
+ Full Simpson Warranty

AT LEADING ELECTRICAL/ELECTRONICS DISTRIBUTORS

H

th ANNIVERSARY YEAR

SIMPSON ELECTRIC COMPANY
A Kaly industries. inc. Subsidiary

853 Dundee Avenus, Elgin, llllnois 60120-3090

{312) 697-2260 - Telex 72-2416
Cable SIMELCO

CIRCLE 272 ON FREE INFORMATION CAROQ
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received from the Sinclair worth
far more than | have put into the
machine in cash. | have equipped
my computer with 64K, standard-
type keyboard, direct-connect
modem, and a video output for
about $350.00. And, best of afl, |
know how it all works. | have direct
access to all outside sources, in-
cluding Compuserve and Dow
Jones.

That’s my side of it—I hope to
hear from other readers who have
learned from their Sinclair.
MICHAEL KNUTSON
Henderson, NV

NEW CARTOONS, PLEASE!

I have been a reader of your
magazine for about five years and
must say | have no complaints
about its contents. It is the best, if
notonly true electronics magazine
on the market. As trivial as it may
seem | have, however, noticed that
the cartoons in the December 1984
and January 1985 issues were re-
peats from previous issues. | un-
derstand how hard it must be find-
ing original cartoons for an
electronics magazine, but have
you considered asking your read-
ers? I'm sure there are many peo-
ple who would be interested in
creating electronics-related comic
for publication in Radio-Elec-
tronics. What do you think? You
could probably make it a contest
of sorts.

WILLIAM F. MORRIS
Ramstein AB, Germany

TWO REQUESTS

I would like to suggest the fol-
lowing for future consideration:
Let’s see more use of LCD' in your
projects. (LED’s are nearly useless
outdoors.)

Secondly, | would like to see a
schematic and block diagram of a
typical computer color monitor. |
have a Commodore 7702 color
monitor. Written requests to Com-
modore, for a schematic, have
been ignored. Those self pro-
claimed “friendly computer peo-
ple” seem to be friendly only when
they take your money.

Finally, you have my vote for
continuing and expanding
ComputerDigest.

CHARLES MATLIN

Bell Gardens, CA R-E
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NEW

PRODUCTS

PERSONAL SECURITY SYSTEM,
Body Guard, designed for custom-
er installation, summons help in
medical, police, fire, or other life-
threatening emergencies. It con-
sists of a portable pocket transmit-
ter and compact command center.
It is programmed by the owner to
reach as many as |6 emergency
telephone numbers with four sep-
arate messages. By depressing a
button on the pocket transmitter,
a pre-recorded call for police, fire
department, medical, or other
form of assistance is immediately
received by four different friends,
relatives, or emergency services.

CIRCLE 19 ON FREE INFORMATION CARD

The Body Guard transmitter can
be operated up to 300 feet from
the command center, which is
easily installed and programmed.
1t is priced at $299.00.—Bodyguard
Industries, 25 Lumber Road,
Roslyn, NY 11576.

BINARY SELECTABLE RESISTORS,
the B710 Series, are available in ten
types, which allow the end-user
the capability to formulate values
from zero to 1 megohm. The de-

! |

CIRCLE 12 ON FREE INFORMATION CARD

sired value of the BSR is obtained
by a simple removal of external
shorting links dictated by the cor-
responding 12-bit binary code.

Features for the B710 Series in-
clude the ability to create more
than 40,000 resistance values from
the ten BSR types; the flexibility of
producing resistor values as re-
quired without dedicating the re-
maining available stock, and a
totally usable inventory.

The B710 Series, is priced as low
as $3.59 each in quantities of 1,000

- Solitorn Devices, inc., Precision
Resistive/Hybrid Group, Cove
Road, Port Salerno, FL 33492,

MOVING-COIL CARTRIDGE, the
model 23RS-MR, features a solid,
tapered ruby cantilever reduced in
size to 2.3mm in length—one-
third the size used in the average
cartridge. That allows for reduced
mass and increased trackability.

iy

CIRCLE 13 ON FREE \INFORMATION CARD

The new ruby also features the
Mircro-Reach stylus, with its spe-
cial shape that prevents change in

continued on page 26

SEE YOUR DEALER TODAY

HERE'S A TIP
THAT'S PERFECT!

AMFM AUTO RADIO
AND CB

‘Firestik’II

GOLDEN SE.'R!E'S

BARE-HANDS TUNABLE
3 “NO TOOLS NEEDED"
3 HIGH PERFORMANCE ANTENNAS

l'l_
g |

T TN Iy

ALSO ANTENNAS FOR
CORDLESS TELEPHONES
MONITOR SCANNERS

1=

i Deaier & Distabutor Inquiries inviled

SEND FOR FREE CATALOG

T e B

| 2614 Easl Adamy Prosc. AZ BS0M l
Hamg I

{ Strewt |
Rk |
| |

Zip
Serying the CB and
Communicailons Market $ince 1

5-YEAR REPLACEMENT WARRANTY
CIRCLE 100 ON FREE iINFORMATION CARD
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Learn micro-processing with the new

MICRO-PROFESSOR 1P

Students, engineers or technicians—
upgrade vour micro-processing skills |
with the new Micro-Professor 1P.

The MPE-1P features:
* extensive software support |
* more buile.-in memory
¢ improved keyboard
¢ larger display
Thrce tutorial guides help cover all
abilities. The ideal training tooll
gF 1P will deliver you into the gromngl
world of micro-processing. [nvest now!

 Plus—FREE GIFT Oy $179.95

Check this box for FREE
180 Microprocessor
Programming and

lnierfacing texibook when
you order within 7 days. e

$12.95 value. {In¢lude 14803 N.E. #0xh
$5.00 nge&

Redmond, WA 98052
hnmﬂln
or immediate action call TOLL FREE:

1-800-426-1044

[ [ Ful) money back guarsntee. oy @

CIRCLE 111 ON FREE INFORMATION CARD
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Latest Robotic Technology
Amazing Low Price

ElamiJr. can be hapPPy. sleeDy, angry or kL He has
a 190 word english vooabulary - you can progeam N
words and sentences. He'll move lef. right. forward

and ackword In a serles of Drogrammed moves.
42" tall with blue eves. an individual security code s m
makes him [ust yours to commond
Cat ¥.2000

For ihe technically minded

8 bit mkerocomputer. custom designed, builk.in 2K ROM and WK of RAM

for sloring and operating of programs. plus 46K of ROM ond KK of ROM.
for 3peech Processor.

A MOTORCYCLE INTERCOM

BIKERS - No more shouting against the wind

This infarcom fits snuggl¥ under your hedmat and
detochal Instantly in Case you are seporated kom
your parner. Communicate In comfon while

% ot k1000 on¥ 33995

AMAZING LOW PRICE
THEWORLD OF

SATELLITE TV | SMITH'S FUNWAY

srscmeme | INTO ELECTRONICS 47 sa08RaG
T GIFT PACK %

When Australians say "Falr Dinkum'
about something, they meorn; thaf's

i (AL, GEATIo cnchI$ L UeeDlug) lite "t0c) pricdy’ so You'll | Contains the jamous inroductory
rdgy didge, absolutely true. It could o
KNOW whats UD Shete ond | Fuliwayvinto EleciTonics Vol 4 which
tefer 1o o story, Or O person; like a how 10 i Mork L starts off rom thae vary basics of
“fairdinkum mate’ Isa true triend or, ond Jefiery Keating 2 slacironics ond shows YU how 1o
poges Col b-1842 moke 20 difereni B(oleCh. inciw-

as in cur cose. the value you ge!
when you buy from Dick Smith Elec-
fronics. Fair dinkum value becaouse:

® Youwillbe served by dedicated
electronlcs enthusiasts

@ We buy directly from the manu-
lacturer so save agents’ and
rmiddle-man coemmissions.

m Troraisior Tester Baor POwbred
4o, Light/ Dark Indicator, Elec.
Ho M E onic Sken. Rodka feceers, Music
Moker ONd many more. Book ond

SATELLITE | oo meuiea
Haziel SN S 2495

while? What abou! equis-

mant, oM and POl 165" an ap o - o - - -

mqwmm | Like whai you see? Qur new catalog (oul in June) wiil have 4000'smore

® We have thousonds otexciting | be o w 1ouce | lowcinaling products.
system Cook & Vaugho Mail this coupon today along wilh $2 00 tor the cotalog ond $4.00 for
new and unlque products 326 pages Cot ey ¢ shiPPing and handling cndnbgoomong the fhrst1o rocobhr';ow mossive,

e We keep our overhead costs
down and poss It on In lower

prices to you ”M
R P

ask about the drcrw tor a TRIP TO THE LAND DOWNUNDA FOR 2 PEOPLE
FLYING QANTAS

I
{ goody packed, 132 poge ELECTRONICS ENTHUSIASTS CATALOG and
I
= Namekbemat L e I TR

Lﬂﬁ-
Mail to:; Dick Smith Electronics. Inc.
POBox 2249 Redwood City CA94063

CIRCLE 251 ON FREE INFORMATION CARD
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LCD Multimeter } .

ﬂ ALMOST A W

“‘“;u';‘:c‘:f:";: \ (OMPLETE TEST BENCH
. as well - DICk SmithMULTITESTER

'3!6 digit rciwonaarmisuo#rr?orsem rnuhlriumaian
wdull (= B .= L+]
displw ONLY multimatet with TRANSIS AND CAMCI';AN £
'I

e 369 CHECKER Strongly made 1o1 feld work a5 well a1

LISTEN TO THIS' "‘:‘:*?:.i':::'m::bmomz
\ AUDIBLE CONT. TESTER =555
. . DICK SMITH MULTIMETER ,ﬁ

. 5 A compoct reliable muttimeler with he added
. 19. Bonus of O Duilt- i DuLZe: 101 Corvenient contnuly ( !‘m

Yety high occuracy hall
range digial myrneie:

MAKE YOUR

Complets with test leada, toy PLUS battary checker and 10DC tange - not
ty g hull Ingtruc-
=i e el mﬂ"( OWN PCB'S
Plugs IoF yur® conloct Cot @-1022 & PA NE‘-S

/;'"“, ;o X /2"
Wy s
H'IOTOSE NSITIVE FILM

/\n. Use 16 reproguce PC pottemns, diol scales

ate. Use with photo resist or SCOTCHCAL™
{ oluminium panals. Cat K-5600  3fea

PHOTOSENSITIVE ALUMIUM SHEET

| 26 way IDC
UNIVERSAL CABL

Wa by thit cobds Dy e mike Girec! hom the
manuiochures 1o get he lowest possible prce
0 chack oul Prices belore you buy

46¢/ft VT as0e/t X
cat W2 ouTSs!

QUALITY
ELECTRIC

et cdheshve Qluminium shaal with efthar
red of black emulsion. Make youl own
protastlonal panels
Red Cot H3492 80.95 pet sheel
Blaock Cot H-5494 88.03 per ineet
Sctocheal Develope: Jor use with sithar
fm of Qluminium sheet Cat H-5404 .95 ¢

Losl your keys again?

JUST WHISTLE!

That's aght, with one of
e ta (T Deauikes nexd e
YOU MISQIOCe YOUr Key ul
whishe and i will Deep right
BOCk o YOU. A great conver.
8§ 7 2 wahon marter toot

17 Co Y4020

20 more fun :
projects to build in | sreN 10 pABY! The Ledded Dice

FUNWAY 2 P s 5695{} ELECTRONI% DICE

VOLUME ok 3wiCh Of 10 furn On @ Groal funto bulld and

Bukding I orohecty i Funway 2 ball fl oty cries. Cat K-2634 l.l..Ananlc-Ofb
et e e s@osl ELECTRONIC ‘BUG Teonimmmats =f

J wietul project teo Cot B- 2605 ‘“”c'g'g."" 'S:dmu.: This "w“'::a "> ONLY
INOW YOUT INTO KC'S | 108577 e ne room or gven s ooe, 12631
; AND YOU CAN BUILD M 3650

s FUNWAY 3 |ccc ez or

VOLUME DARKROOM CLOCK

.l'l Whan you'v wol:;dmv.?ur This UHMI‘SONI:' fimer PY
wwmvolmﬂ L ' T e L
X/"“'m o the more compiex Diopch ONLY |35 onds Or UR 1045 it
'. Gescribed i tull detall in i Dok and hos dorens of
~4 Then You could be ready lot O job 3695 uses YOou COuld Moke
N Spcionics it I ohve
Cat 82440 Coti-2024

EVERYTHING FOR THE ELECTRONICS ENTHUSIAST

MAIL ORDER CENTER AND SHOWROOM:
|T 390 Convention Way, Redwood Clly CA 94063

PO Box 2249, Redwood City CA 94063
Telephone: (415) 368 8844
Order Hotline: (445) 3468 1046

Mall Order Customen: pleass uie Cal No.
pModuc] cescfiPhion and Prce when
ordedng This ensures we gel

wha! you want cut to you

INCORPORATED IN THE STATE OF CALIFORNIA =" ** "™
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NEW PRODUCTS
continued from page 23

music quality due to stylus wear.
The model 23RS-AMR has a 20 Hz to
90,000 Hz frequency response,
with low distortion and wide dy-
namic range. It hasa suggested list
price of $330.00 to $350.00.—
Dynavector Systems USA, 1721
Newport Circle, Santa Ana, CA
91705.

SCANNER, model HX650, is a
hand-held portable unit that mea-
sures 3% % 5% x 1-inch and
weighs nine ounces (without bat-
teries). It offers five-band, six-
channel coverage, pulling in sig-
nals like its larger counterparts, in-
cluding the action on police, fire,
public safety, business, and ama-
teur bands.

The five popular bands covered
are: low and high VHF (30-50 and
146174 MHz), UHF {450470 MHz),
UHF “T” (470-512 MHz), and 2-

Texas Instruments Understanding Series.™

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

Only $14.95 each.

Novice, professional, technician or
hobbylst, there's an Understanding
Series tltle Jusl lor you. Each book
Is a self-contained volume that takes
you through the material step-by-
step. For the newcomer, It's a quick
and easy way to leam. Practitioners
will find it an ideal way to catch up,
keap pace and review. You’'ll like the
100k, too, These editions will make
attractive additions to any reference
iibrary. information-Intansiva, with
color Hlustrations, they're easy to
read. And marginal notes spesd and
simplity summary or review. The
Understanding Serles. Exciting, time-
ly subjects in an inviling new for-
mat. Check your choices on the
coupon and mall [t, today.

g

TEXASs
INSTRUMENTS

Creating useful products
and services for you.

Please sand me the tollowing titles
@ $14.95 each:

#of coples _
Uncerstanding Autormation Systems LCBBAT2
_ Linderstanding Automotve Electroncs LCBB4TS

- . Understanaing Commonications Systems LCBBAT4

Understanaing Computer Scence LCB3452
Uncerstancing Data Communications. L CB348)
Understaring Digtal Eleciromics LCAS4TY
Understanding Digitsl Foubleshooting LCES473
Undecsiarding Microprcessors (0BRSS
Undierstancing Solel Stale Bectronics LCBBASS
— Undersandng Teephone Bacironics LCB34872

Mall to:

Texas instruments Incorporated
Information Publishing Center
P.Q. Box 225474, M/S 8218
Dallas. Texas 75265

o . T e —
Addrass _ N T 3

- s by S gy

State_ Tp___ -

A0 §1.25 pav oo postage andt AnORng  Prices SuicC! (o change withoul nobcs
Enclose Chach or mongy oxdel wh sales Ak (axcesx AK, DE, NH. OR), Forsgn oroers must be 0 US. dorars a0d inciuos

shppng chargi  Sorry, N0 phone onders..
© 95 Teus instruments Incomoratad

nz2
RE4BS
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meter armateur (144148 MHz). It
can scan automatically at a rate of
about 15 channels per second, or it

CIRCLE 14 ON FREE INFORMATION CARD

can be stepped manually from
channel to channel.

The model HX650 is priced at
$119.95. —Regency Electronics, Inc.,
7707 Records Street, Indianapolis,
IN 46226-9989,

DMM, model DA-2000, is a rotary-
switch 3%-digit multimeter. Al-
though only 4.8" % 2.8" X 0.9 in
size, it has 8 functions and 22
ranges.

The functions are: DC volts, AC
volts, DC current, resistance, con-
ductance, diode test, HFE test, and
battery test. All ranges are over-
load-protected. Solid-state protec-
tion on all resistance rangas
protects the fnstrument and user
up to 250 volts AC/DC without

T 1
CIRCLE 15 ON FREE INFGRMATION CARD

fuse-blowing. Its basic DC ac-
curacy is 0.5%. The model
DM-2000 is priced at $54.95.—A.
W, Sperry Instruments, InC., 245
Marcus Boulevard, Hauppauge,
NY 11788. R-E
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Where’s Your ELECTRONICS Career Headed?

3 your n’love '@

The Move You Mdke 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 rmove ahead
faster and further with a

B. S. DEGREE

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

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

INDEPENDENT STUDY, AT HOME

Free Details Available from:

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

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 Icssons 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.

Grantham Coilege of Engineering R6-85
10570 Humbol? Street, Los Alamitos, CA 90720

Ptease mail me your free ¢catolog which explains your |
B.5. Degree independent-study progrom.

Name o e T
i
Address__
City_ ___State _Tip |
|\ S O N M R T T e -
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EQUIPMENT REPORTS

Global Specialties Model
1301 Power Supply

A DC power supply
for both analog and
digital applications.

AS ANY ELECTRONICS TECHNICIAN OR
hobbyist knows, one of the most
important instruments on any
workbench is a stable, depend-
able DC power supply. And that’s

CIRCLE 5 ON FREE iNFORMATION CARD

true whether you work with ana-
log or digital circuitry. But if you
work with both, often you will
need two such supplies. That's be-
cause a supply intended for use

with analog circuitry, often is un-
suitable for digital circuitry, and
vice versa.

One supply that nicely bridges
both worlds is the Global Spe-
cialties {70 Fulton Terrace, PO Box
1942, New Haven, CT 06509} model
1301 DC power supply. That's be-
cause that supply is made up of
three independent supplies—a
fixed 5-volt supply rated at 1-amp
maximum, and lwo variable 5- to
18-volt supplies rated at 0.5-amp
maximum.

The 1307
The model 1301 power supply

This unique, line o 12 lightwelght and
comiortable precision Cutters, phers and
crimpers are specially ocapted ko meet
the demanding requiremnents of ihe
elecronic Incusmes. All the tools teatue
custom contoured ribbed handies which

providie a nen-slip gopping sutace. and
speclally designed iltetime retun springs

which ellmincie operakor fatigue

* Flush cutters

Precision Pliers,Cutters -semmscunen
and Crimpers

* Raverte cuttors
¢ Cufler/crimper
» Cutterbender

* Pllers

3455 Conner Street, Brorua, hew York, 10475, US A
Teox 125091 OK NYK Telax 232395 OK Ny UR
Phone (212) 99446600

Ok

Inctusiries =

It \
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(.| BANI CORPORATIO) W

; PARTS COMPONENTS SYSTEMS ,

I

Dalbani Corporation offers the finest
in audio, video, computer and home electronics,
for the professional retailer or home specialist.
To obtain a copy of our 88 page
full-line 1985 catalog please call:
DALBAN] CORPORATION

1-800-DALBANI 765 E. 14th Stree:

CIRCLE 278 ON FREE INFOAMATION CARD Sk, Loshngeien, CA 90CS1
14310 Y47-8830

¥Taaar
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A
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can be used in a wide variety of
applications. Priced at 219.95, it is
equally at home in industry, ser-
vice shops, schools, or on a hob-
byist’s workbench,

Housed in a functional, yet at-
tractive, black aluminum case, the
unit measures 4 X 14 X 7 inches. It
weighs § pounds. Power {117-volts
AC) is supplied to the unit via a
three-wire cord; a 240-volt AC ver-
sion of the power supply is also
available for use abroad.

The three supply outputs are
available from the front of the unit
via three sets of color-coded bind-
ing posts. Those three supplies are
isolated, and can be floated to a
DC level from any other supply, or
from the equipment to which it is
connected. In addition, all three
supplies can be floated to different
levels if desired.

If an earth-ground reference is
required for an application any of
the six binding-post terminals can
be connected to the front-panel
“earth-ground reference” binding
post. Also, if required, one termi-
nal from one, two, or all three sup-

Global 1301

DVERALL
PRICE

EASE
DF LISE

INSTRUCTION
MANUAL

PRICE
AMLUE
1/2]314]Si6[7(8[8]

P

plies can be simultaneously con-
nected to the earth-ground termi-
nal.

Using the unit

The supplies can be used inde-
pendently, or can be intercon-
nected to accommodate different
voltage and current requirements.
For instance, the two variable sup-
plies may be connected in series
to provide a variable 10- to 36-volt,
0.5-amp power supply. For a high-
er voltage, the 5-voit supply can be
also combined in series with the
two variable supplies, yielding a
15- to 41-volt, 0.5-amp supply. The
two variable supplies can also be

paralleled, using equalizing re-
sistors, to yield a 5- to 18-volt, 1-
amp supply.

Other interconnection schemes
are also possible; those are out-
lined in the unit’s instruction man-
ual {(more on that later).

Aside from the binding posts,
and the potentiometers used to
setthe output levels of the variable
supplies, the dominant feature of
the front panel is the two meters
used to monitor the voltage and
current outputs of the three sup-
plies. Since only one of the sup-
plies can be monitored at one
time, a front-panel moNITOR switch
is used to select which of the sup-
plies is monitored.

The 13017 uses current limiting to
guard against damage due to short
circuits. 1If the output should be
shorted, the voltage drops to zero
and the current is limited to about
2.5 amps for the 5-volt supply, and
1amp for the variable supplies.

The supply is also protected
against thermal overloads. Should
heat dissipation in the regulator
become excessive, the regulator

RADIO-ELECTRONICS
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SAVE BY BUILDING
OUR RACK MOUNT

STUDIO
EQUIPMENT

QUADRAFUZZ — for separale fre-

duancy bands of distortion are mixed
for the smoothest fuzz you've ever

INTERCONNECT VIOEQ WITHOUT SWITCHES

DON'T
FORGET

ChannelPlus actually adds
naw channels right to your
existing antenna or cable
wires, Take each of your
video sources. VCRAS.
satellite dish, videc disk, .

computer, ¢oior or black
[- )

As seen in
POPULAR BCIEMNCE
and VIDEO MAGAZINE.

and white camera, video

game, elc.cand connect heard. na.6720..... ven...339.88
them to ChannelPlus.
If you are adding: HYPERFLAN HOR — the

cleanesl, widest rangs. mosi versatile
flanger anywhere at any price.

one video source—
use model H1vy—%129.95

oneg video & one pay TV—
use model HRY—$239.95

two vided sources— three video SOurces— A0 6750 . FEREE SH995
use model H2V—%$199.95 use modal H3V—$269.95

¥ ~ unmatchad psrfor-

Video source piGiure quallty Is often Improved because mance In & versatile, low cost rack

ChannelPius yses ihe direct video and audio Culpul$. Use package. no.8710..........5%9995

the channel 3 or 4 ouiput from pay TV Sources.

nmjﬁﬁmﬁi — user's agree. short
of studio plat® systems, you waon't

find a better reverb at any price.

POTETACT w4 $59.95 USE
ADD S3SH|PP|NG
FOR EACH KIT ORDERED YOUR
Innovative, cost effective designs by
@ Piease cnarga my [JVisa O wastercara E.':: ':;?eﬂOH in easy 1o assembie READER
oLELd Exparation Dale 2 -
¢ Shraure PRiA Electronics, InC.|  SERVICE
Direct man ord8rs and InQuiries to: Decl 11R
Card Number 1020 W Wiishire . Oklahoms Ciy, Ox 73018 (aos)iad weie CARD

fu&@

Ask for your free catalog.
CHARGE TO ViSA ORMC TOLL-FREE

1484 Norin Kraemer Blvd , Suile 382
Placanlia, CA 92670 + T14-680-0645
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output is turned off, shutting
down the supply. Of course, the
unit is also fused.

As mentioned previously, the
supply is well-regulated. Under a
25%-100% load, the output of the
variable supplies is stable to within
+150 mV; the output of the 5-volt
supply is stable to * 50 mV. Ripple
for the variable supplies is spec-
ified as less than 10-mV P-P; for the
5-volt supply it is less than 5-mV

The manual

The documentation that accom-
panies the unit is brief, butitis well
illustrated and does a more than
adequate job of describing the
unitand how it is used. In addition
to specifications and operating in-
structions, it includes mainte-
nance and calibration informa-
tion, a circuit description, and a
schematic diagram.

Our impressions of the Model
1301 power supply are that it is sol-
idly built and that it performs reli-
ably. The unit is backed by a one-

Datak Circuit Fix PC-
Board Repair Kit

Repair those
damaged PC boards
quickly and easily.

CIRCLE & ON FREE INFORMATION CARD

JUST ABOUT ALL OF US HAVE RUN INTO
a problem with a damaged circuit
board somewhere along the fine.
For instance, it |s very easy to lift
traces when removing defective
components from a PC board.
And, sometimes, boards are
damaged even before they've
been “stuffed.” That happens
when a board comes out of the
etchant missing a trace or two (that
is especially likely to occur when
working with very thin traces). For
circuit designers, rarely is a pro-
totype board finished without at
least one last-minute change.

berg, Nj 07093) has produced a
product that can greatly simplify
repairing damaged boards or
modifying prototype boards. That
product is called Circuit Fix. Itis a
board- repair system that consists
of a spring-loaded clamp and cut-
ting guide, cutting knife, 154 cop-
per donuts (of varying sizes), 32
square inches of copper foil, and
an instruction booklet. The cop-
per foil and donuts are supplied
on an adhesive backing.

The Circuit Fix system
The heart of the system is the

year warranty. R-E Datak (65 71st Street, Gutten-  spring-loaded steel clamp and cut-

DUAL TRACE OSCILLOSCOPES

[TWO QUALITY 10-1 HOOK O PROBES INCLUDED)

SALIENT FLATULRLS:

BUNLT-0N COMPMORIENT TESTHR
AUTOMATES TRIGCERING

TV VIDEQ SYNC. FrER

P RN AT
DENICTION ARCION.

R v m M DIy

- R RISE TWEC Le Thon [ 7me
Tl BASE 78 1 B3 40N,

DX5020 20MHz $379.95

SALHNT FEATLWTY:
PORTARLE, WORK ON AC/DC
BURT (r RATTERY
AUTOMATIC 2 CHARGE

1 EF AFECRICATIONW
DERLECTION FALTOR

MY I VD,

OrSE TWAE: Lo s 20my

| T RASE O S io 05 1/0M,

 DX5015S 15MHz $510.00

ALSD AVAILABLE: DUAL TRACE DSCILLOSCOPES Wity DELAYED TRGGERING
SWEEP FEATURE AMD PROBES INCLUDED  DXS0S 35 MM
ol $5327.00. DX5045 45 MH; o) B7THY.93.

TERMS:

One yeor limired wixranty on parts ond labor

Sotisfackon guorontaed, o return enil 1 onginat fgem for refund

within 10 days from dose merchondise received

Californio revidenis add 6% % soles 1ox

Orders shipped UPS. add 38,50 for shipping hendling and insurance

1o oroer: CalL couecT (F14) 594-7131 visa,

MONEY ORDER, MASTERCARD. €.0.0.{ REGUIRED 25% DOWN}

DE LTlx DELTA X DYMAMIC INC.

20955 € LYCOMING ST.. WALNUT, CALIF. 91789, TRHEX: 500749 DELTAX
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Small size.
Small price.

ting guide. To cut a strip of copper
1o a precise width, two conditions
must be satisfied—the sheet from
which it is cut must be gripped
firmly along its entire width, and
the knife used to make the cut
must be perfectly vertical. The
clamp and cutting guide allow
both conditions to be fulfilled.

Using the clamp and cutting
guide is simple. The copper sheet
is slid between the unit’s base
plate and the guide so that a strip
of the required width extends out
the cutting side, and the strip is cut
using the supplied knife. To en-
sure a straight cut, the side of the
guide is offset from the cutting
edge precisely ¥% the diameter of
the knife's handle. That ensures
that the knife blade will be pre-
cisely vertical when the knife han-
dle is held against the side of the
guide. The cut is made by running
the knife along the guide edge,
using light to medium pressure;
the backing is removed from the
adhesive copper strip, and the
strip is used to repair or modify
your board.

Datak Circuit fix

il

OVERALL

The guide is not needed or used
to replace pads. Simply select a
donut of appropriate size from the
sheet supplied, using tweezers or
a knife blade, position it on the
board, and burnish hard into
place.

The donuts supplied are actually
misnamed, since they have no
center holes—only pilot points.
When doing a repair, the center
hole is created in the donut after it
is in place by pushing a pin or wire
though the pilot point and the ex-
isting hole in the board. If,
however, the donut is to be part of
a new trace, drill through the do-
nut (once it Is in place} and the

RADIO-ELECTRONICS
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board in the usual way.

CAN/AM SATELLITE
TV DESCRAMBLER

The instruction booklet

The instruction booklet that is
supplied with the Circuit Fix kit is
certainly nothing fancy—it con-
sists of just three pages. But within
those three pages is more than
enough information to allow you
to use the product, In addition to
the instructions on how to assem-
ble and use the clamp and cutting
guide, there is a wealth of useful
hints on getting the best results
from your repairs and modifica-
tions. There is even a description
of some common problems en-
countered when cutting traces
from the copper-foil sheets, such
as spiral cuts and ragged edges,
what causes them, and how they
can be prevented.

The Circuit Fix kit is not intend-
ed foruse in making circuit boards
“from scratch.” {Datak does Sup-
ply other products for that pur-
pose; for more information on
those, contact the manufacturer.)
As such, patterns for such things

*

DM10... $39.95
Don't settle for an analog multites-
ter. Now, for the same low price you
can have a rehable digitat multimeter

that’s easier 10 use, easier to read,
and s three times more accurate.

s DCV accuracy 0.8% of reading
s 14" LCD digits
+ 5 Functions (ohms, DCA, ACV, DCV,

Diode check)

+ Overload protection {250V in ohms)
+ 250 Hour battery life.

This is the ideal carry-one-anywhere
meter. Tool box, glove box, shirt
packet. 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 leads. and operator's man-
i : $395.00

Get one now at your local Beckman
Industrial distributor. *Suggested kst prce

Works on Everything
Fully Assembled & Tested

No Internal Conneclions
to Receiver

Works on both American
& Canadian Birds

For Use with TVRO's
Only

Modulator Installed,

Baseband Qutput
Optional

Tampa Electronic

Beckman Industrial S | as |C’s are not supplied. But the kit
A subsidkary of Emersan EWciric Go. upply does include just about everything
B0 Slegie M 9207 N. 14th St. needed for practical and effective

Tampa, FL 33612
18131933-5795
CIRCLE 267 ON FREE I!IFDRMATION CARD

circuit-board repair. The Circuit
Fix kit sells for $21.95. R-E

Beckimoan [ndusstrrizt’
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LITTLE
THINGS
MEAN
A LOT

3eing Ihe first company to
nake solderless breadboards
sn’t necessarily what makes
35 |he best. It's all the little Leads
‘hings you don't see, like our  won't buckle, clips
spring clip terminals, that make won't oxidize, it all adds
8 P® PRODUCTS ; up to longer life.
ACEBCARDS so0 Even from the out- see there
2ig on reliability. side there’s more is more than a pres-

From our larg- to an ACEBOARD sure sensitive mount.
ast ACEBOARD than meets the 1t also insulates to prevent
~ith over 5000 tie eye. Our durable shorts and seals the bot-
s0ints, to a single tie Acetal Copolymer tom of the individual work perfectly, bring it
20int block, our spring clfp plastic body Is a spring clip cells. back to your AP PRODUCTS
terminals give you nothing goodinsulator withexcellent If solder shavings from distributor. He'll replace it,
but good, solid contact on dielectric properties. resistors or com- no hassles,
avery connection. They accom:. And special manu- i !NMMU ponent leads To help you see for yoursel!

modate a wide variety of leads  facturingtechniques drop into the what a big difference the little
and have the best electrical intheinsertionofthe cell, they can't  things make, we're offering
propertles, because our Spring contacls into the spread into you a 10% discount on the entire
clips are solid alloy, not plated  piastic body Insure othercellsto AP PRODUCTS ACEBCARD/
nickel. We've even devetoped that your Breadboard short them out. Breadboard line.

encugh nomal force to break  will always remain Take a close Just fill out the coupon

through any oxides which could flat. Noskimpingor look at our and present It to your
occur on solder plaled leads. planned obsolescence ACEBCARDS. AP PRODUCTS distributor,
You've come to trust our test  here. Agaln, just good AP PRODUCTS
clips for the same reason. s0lid contact on has the biggest =
Since one bad conneclion every connection, and most com- e
can ruin a whole circuit, we pay  Tumnour breadboard plete line of . E oy
close attention to how well our  body over__.and you'll dis- ACEBOARD sizes. It's ’//' 75 *u.u
spring clip terminals sit within  cover another key to it's also wur commit - ALE & o’ :
Ihe insulator cell areas. reliability. The ment to you ” ’/' s // //
Spring cllip edges are e . double-sided that if your » iy

adhesive ACEBOARD
toam you'll

naver exposed at the
insertion window.

doesn't

Forthenome ol the TR S, e E L 4 W
distributor Nearest you,
call TOLL FREE (500) 324-96068
[in Onic. call collect. [216) 354-2101).

The purchase price of

I Canada. cal Lenbrook Electronscs = {416) 477-7722 Lomit § ACEBOARDS of Braatomds por Coupen. Otfer valxd onty B pat hepating AP PRODUCTS daurixapr. RE 585
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& any size ACEBOARD
or Breadboard product.
: Your Name
A P PROCUCTS | Address
INCORPORATED L Gy State Zip
9325 Progress Parkway, Box 540 l
Mentor. Ohio 44060, [216) 354-2101 : Deajc Hame
TWX: 810-425-2260 | ACEBOARD #
|
|
|
]
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FOR POWERFUL
SERVICING

G. Editing capabililies heip you
insert or delete characters and
lines, erase, jump or smooth
scroll, plus several other
convenience features.

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

NTS Training Takes
You Beyond Equipment
Assembly.

Field service personnel are
required to analyze and solve
problems, many times on the spot.
wWhether the problem is in the disk-
drive or Ihe monitor, the memory or
the power input, you learn how to
spol the difficulty and take steps to
resolve it. Your NTS course
inciudes test equipment, and
teaches you how to use it.

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 Robot as you iearn 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 availabie. Your course
also covers VTR's, computer funda-
mentals, solid-state devices.

Industrial and Mlcroprocessor
Technology: Train in microprocess-
or and automation apphcations,
lasers, and basic industrial robotics.

Basic Electronlcs is a course
designed lo give you an over-view
of electronics. It is particularly 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-lype 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 jts 80th year, continues to offer
economical training at the leading
edge of Electronics.

" 1BM is a trademark of International Business

Machines Corp. “MS i3 a rademark of Microsofl

SR

it cand i MiSSING, wirte Wty 1o the SChoo! at the
address below stahng the course in whech you are

iMerested A FREE oolor calalog and aX details wal
be sen! lo you by refurn mai.

8 bal'hree c%utr\issc.’_gge stlartci’ng will:’ TV & Radlo Servicing: Acquire NAT'ONAL
F4 s Ly gL e a foundation in the use and appli- TECHN'CAL
O courses for those with previous ; bt

N e B s h f cation of both analog and digital

Q s h-IRYOL gaC ounqec; test equipment in the TV servicing SCHOOLS
) pro%rarr:(s ST'ted tﬁ VOL:r garteLiar fieid. Learn to service Color and TECHNICAL TRADE TRAINING SINCE 1906
e, You ear howiopreaan | monochvoma moniors, roube e R

9 A . LN ] uth Figueroa Stree

§ shoot receivers, and maintain entire e e e
; systems. s
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POWERFUL TRAINING
CAREERS IN PC

This is the most powerful and
wrsatile Personal Computer ever
fered in any home study course,
wd NTS Intronic Training gets you
jht down into the heart of it. You
arn how microcomputers function,
1d how they operate to solve prob-
ms. Your program includes a wide
iriety of tests and projects you
arform as you build this remarkable
C, circuit board by circuit board.
1ere is no better way to leam PC
wvicing. Lessons, texts and
juipment are completely inte-
"ated to rnake your training easler
understand, more practical, and
Jplicabte to many olher types
‘computers.

« Rewarding Career in PC
-ervicing Lies Ahead.

The world of compulers is con-
antly expanding. Industrial and
usiness applications of computers
Jow every sign of consistent
rowth. In fact, the market for PC’s
il expand to an expected 3.7 mil-
20 units this year, and by the end
f the decade the entire computer
1arket worldwide will pass the
illion dollar mark.

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

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 technicians
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 1o 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-
farize 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.

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

o O

. 128KB RAM user memgory on

board, expandable to 640KB.

. 16-Bit 8088 microprocessor

accepts advanced software and
speeds word processing; also
allows selection from the huge
library of IBM* software.

. IBM-compatibility with ‘MS-DOS

operating system.

. 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.)

. Four open [BM-compatible slots

provide for future expansion,
printer, modem, etc. Will accept
most peripheral boards designed
for the |IBM PC.

Two video outputs for cOlor or

monochrome display monitor. b
Your NTS course includes a =
high-resolution manitor >
displaying 80 characters by 25 &
linesy or graphics.

k)
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high tech
catalog

More than just a catalog, a trustworthy
guide to what’s new in computers
and electronics.

FREE

Trlple-Trace
Osclliloscopa/Time-
Yottage Display

Ever since radio grew into electronics, the
illustrated Heathkit catalog has been a
guide to new and exciting kit products for
peopie like you 1o build. To enjoy and learn
from, while saving money in the process.

What sets the Heathkit catalog apart is
its range of high quality products and
accurate information on every product
offered. And that's a lot of products —
over 450 separate items, including:
Computer hardware and software »
Robots « Precision test instruments
» Computerized weather instru-
ments « Solar hot water systems

» Autormotive and home energy
products = Security devices »

Color TVs and video accesso-

ries « Quality stereo components

« Amateur radio gear « Educa-
tional courses that lead from

the basics of electronics all

the way to high tech.

Ham Radio
Transcelver

Computerized
Weather Statlon

Aeal Time
Spectrum Analyzer

.
7!"

__.:._
LT

=
ol

Discover Mlcroprocessor
the pride. Trainer & Course

With Heathkit,

you'll discover the

pnde of accomplish-
ment that comes with
creating handbuilt quality
that is uniguely yours.
And you'll develop skilis and
abilities in many technologies as
you follow the step-by-step direc-
tions through the building process.

You work confidently, always backed
by our simpie promise, “We won't
let you fail”

If you don't have the latest Heathkit
Catalog, you're missing some-
thing great, s0 mail the coupon now,
while you're thinking about it.

-
-"u——n

Clock

| IBM.PC Compatible
Computers

40-Channal
Scanner

Heath Company

1
|
Send NOW for your I g:ﬁ:t‘)?\zr?;::ob‘;r. Michigan 49022
FREE Heathkit Cata’og l Please send me the latesl
It's the beginning of something great Iokieans Cataic £rea
for the whole famnily, = it
| rowes
ag® |
Heathkit =~ iy
: CL.7T4A i

e o |

A subsidiary of Zenith Elecironics Corporation
CIRCLE 86 ON FREE INFORMATION CARD
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Temperature Neasuring
add-on for your DM

If you own a digital voiltmeter, you already have
one half of a precision digital thermometer.
Heres how to build the other half.

www americanradiohistorvy com

HARRY L. TRIETLY

A PRECISE DIGITAL THERMOMETER CAN
have a wide variety of uses around the
home and shop. Whether you need to
check the operation of your heating sys-
tem or your refrigerator, te test a circuit
for hot spols. or to measure the outdoor
iemperature, a digital thermometer can
help make it easy.

The only problem is that a thermometer
that can read to onc tenth of one degree
can cosl well in excess of one hundred
dollars. But if you own a DVM. you al-
ready have half of such a thermometer. All
you have to do is to add a precision therm-
istor and the single-1C interface circuit
that we'll describe here.

The DV M-to-temperature adapier can
be built for one of two wmperature
ranges. The first range is from O to 100
degrees Celsius (or 32 10 212 degrees
Fahrenheit). Alternately, the adapler may
be designed for a range of —30 to 50°C
(— 2210 122°F). [n either case, the output
provided is ten millivolis per degree. A
DVM with a sensitivity of one millivoit
will yield a resolution of 0.1 degree. Ac-
curacy will be 0.4°C or better, exclusive
of the DVM.

The thermistor

In our thcrmoumeter, the temperature
sensor is a network made up of (wo preci-
sion thermistors and two resistors. Using
a single thermistor would not be desirable
because its resistance-versus-lemperature
characteristic is highly nonlinear, as we
can see from Fig. |. If a thermistor is used
in a Wheatstone bridge. however, its out-
put characieristic is reasonably linear over
a limited temperature range. (See Fig. 2)
For example. lincarity within = I°C is
possible over a 0o 50°C range. The linear
range will be approximately centered at
the temperature where the thermistor’s re-
sistance equals the series fixed resistor.

Figure 3 shows a way to impnmse the
linearity even more by adding a second
thermisior and resistor. Not only does that
improve the linearity, but it also extends
the linear range. From € 1o 100°C, for
instanee. linearity will be within
+0.22°C. Thermistor pairs are specifi-

SHEL INNr
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FIG. i—A SINGLE THERMISTOR has a highly
nonlinesr reslstance-va.-temperature charac.
teristic.
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FiG., 3—ADDING A SECDND THERMISTOR
greally Improves the linearity and extends the
linear range.

cally chosen for that use and packaged as
a single, three-lead component. The pro-
totype was built using a composite man-
ufactured for (he Yellow Springs
Instrument Company (Box 465, Yellow
Springs. Ohio 45387) and sold under the
trade name Thermilinear. A distributor
for the composite is mentioned in the Parts
List, but you can contact YSI for a dis-
tributor near you, Other manufacturers
also offer similar devices.

Calculating the values for the fixed re-
sistors is not easy, but the manufacturers
have.precalculated optimum network val-
ves for several temperature ranges and can
calculate others using specially-de-
veloped computer programs, (For more
infermation on thermistors and thermister

networks. see the January through March
1985 issues of Radio-Electronics.)

The adapter circuit

As shown in Fig. 4, the DVM-i0-tem-
perature adapter is built around a single
IC. National’'s LMI0. That micropower
IC contains a stable 0.2-volt reference. a
reference amplifier and a general-purpose
operaional amplifier. The remainder of
the adapter’s circuit requires only eight
fixed resistors, two swilches. and four
trimmer polentiometers. 1t can be sim-
plified farther if Fahrenheit/Celsius
switching is not needed.

The circuit of Fig. 4 is designed for a
linear emperature range of Gto 100°C (32
o 212°F). Minor changes to the circuit
and resistor values will let you measure
from —30 10 50°C (—22 10 122°F) in-
stead. That circuitis shown in Fig. 5. Note
that many of the par numbers are the
same as in Fig_ 4. Keep that in mind when
selecting pants for the thermometer and
when studying the Pans List.

The 0.2-volt reference and reference
amplifier provide a stable. fixed excitation
voltage to the Wheatstone bridge. The
woltage is detertnined by a fcedback net-
work consisting of R1 1hrough R6. Switch
$2-a configures the feedback 1o increase
the voltage from 0.6 volt on the Celsius
range 10 .08 volts on the Fahrenheit
range. compensating for the fact that one
degree Fahrenheit produces a smaller re-
sistance change than does one degree Cel-
sius.

Resistors R1 through R6 alse form the
fixed leg of the Wheaistone bridge. null-
ing the bridge output al zero degrees.
Since 0°C is different from O°F. S2-b is
used (o s¢lect the appropriate offset. The
measuremnent leg of the bridge is formed

AED (RING}

by the Ryl and Ry2 (the Thermilinear
composite) along with fixed resisiors R7
and R8. Those two fixed resistors must
have a tolerance of 0.1% or better (o
achicve the full rated accuracy and lin-
earity of the network. A source for the
resistors is given in the Parts List. but you
can create your own from series-paraliel
resistor combinations using 80,15 or bei-
ter ohmmeter.

The LMIO’s operational amplifier.
along with R9 through R12. forms a dif-
ferential amplifier that boosts the bridge
output to 10 miilivolts per degree. Since a
single supply is used, and since the oulput
must be able to swing both positive and
negative. the output is referenced to the
bridge supply voliage rather than to sup-
ply common.

Building the converter

Due to the simplicity of the circuit and
the fact thai the layout is not a1 all critical,
il is nol necessary [0 use a custom-de-
signed cirguit board. As you can see in
Fig. 6. the converier was built using a
prototyping board. which is housed in a
small plastic experimenter’s box. Con-
nections 10 the Thermilinear composite
are made via JI. a {/4-inch. 3-conncctor
phone juck. Other jacks may be used. of
course. The phone jack was chosen be-
cause it mated with the probe used {YSI
700 series probe). An enclosed-type jack
is used. and is glued to the circuit board.
That allows the jack to be used 1o mount
the board to the case via the jack’s mount-
ing hole. Belore gluing the jack to the
board. resistor R7 is connected between
the tip and ring terminals and 1wo con-
necting wires are soldered o the ring and
barrel. The board is sized so that when
installed, just enough space is left be-

101
172 LM10 E.

FULL 9
SCALE 1
(*F}

1
s

9 auteur
+ TODVM

|
I
;
I
L]
I
1
]
|
|
1
!
1
]
I

1 1
9y ZEAD 524

I == A12
1K b4 A8

zero 118 <1 1MEG
{*F) < 0.1% 1%

._.1|..

FIG. 4—THE ADAPTER CIRCUIT for arange Irom 8°-100°C, It uses only one IC, which supplies both the
reference voltage snd the bridge amplifier.
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FIG. 5—THIS SLIGHTLY MODIFIED CIRCUIT measures lrom - 30-+50°C,

drill two holes 3/4 inch apart and install
the banana plugs. Standard banana plugs
may be beld in place using 1/4-28 nuts in
place of the screw-on plastic insulators.
Drill holes and install the two switches in
the box's cover, Wire the board. switches,

FIG, 6—THE COMPLETED BQARD beiore In-
stallation. Note that \he IC I In 8 TO-5 package,
not s DIP.

tween its edge and the side of the case to
contain a 9-volt transistor radio batfery.

Figure 7 shows the component layout
for the @ 10 100°C cirewit. Construction
details are not shown for the —30to0 50°C
range, but only minor changes from the ¢
10 100°C layowt are required. Be sure to
cut oul a pertion of the breadboard corme-
sponding to the layoul shown.

Begin assembly by cutting Icad 5 from
the LMIC. {C. That lead is not used. and
the comresponding pad on the ¢ircuit board
is used as a tie point. Insert and solder the
IC. resistors, trimmer potentiomerers,
and the seven wires for connection 1o the
switches, battery and output. Turn the
board over and install the eleven jumpers
(shown as dashed lines in Fig. 7) and the
two additional swilch wires. Jumpers be-
tween adjacent pads may simply be solder
bridges. Complete the board assembly by

battery. and banana plugs. For mos
DVM’s the left banana plug should be
pesitive: Check your meter and wire ac-
cordingly. Retnember also 1o connect the
positive battery terminal to S1. At this
point. your board should lock something
like that shown in Fig. 6. Do not install the
board in 1he case until after calibration.

Calibration

The Thermilinear composite is a preci-
sion device. specified at %0.15°C ac-
curacy or better from —30 o 100°C.
Thus, calibration requires no lemperature
baths: only a precision resistor (0 simulate
the thermistors. Use a precision (0.1% or
better) decade box or create 0. 1% catibra-
tion resistances using series-parallel re-
sistors and a (.1% or beiter chmmeter.

Connect the calibration resistor in
place of thermistor T2: No connection is
necessary in place of T1. If you have built
the 0 to 100°C version proceed as follows:
L. Set the ¢/F switch to ¢. Provide 20,519
chms input and adjust R6 for O millivolts
output,
2. Change the input to 1578.7 ohms and
adjust R4 for a 1000 millivolt output.
3. Set the cFswitchtoF. Provide a 77.387
ohm input and adjust RS for a O miilivolts
output.
4, Change the input 10 2094 9 ohms and
adjust R2 for 1900 millivolts output,

TaF T A G,
g
Bi
v

FIG. 7—CIRCUM-BOARD ASSEMBLY using & "univeraal circuil board.” Most of 1he Nhxed resistors
must be “bairpinned” and stood on end (o it in the space sllowed. Cut pin 5 irom IC1—it's not needed,
and # jumper I8 inslalled In [t» position. Note that 1op-side and boliom-side Jumpers are shown. Those
on the boitom ere shown dashed. Solder R7 direclly between the fing and Wip ol J1 belore gluing the

instailing the prewired phone jack.
Drill a hole at one end of the case for the
phone jack, located so as Lo hold the board

in the commect position. Al the other end

Jack to the board.
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FiG. 8—THE ASSEMEBLED CONVERTER ready
to ba plugged into a DYM.

5. Repeat the previous steps. making
minor readjusiments if necessary.

For the — 30 to 50°C version:
1. Set the C/F switch to €. Provide a 34,651
ohms input in place of T2 and adjust R6
for O millivolts output.
2. Change the inpul lo 8536.2 ohms and
adjust R4 for 500 millivolts output.

3. Set the oF swilch to F. Provide 63.115
chms input and adjust RS for O millivolts
oulput.
4. Change the input to 8536.2 ohms and
adjust R2 for 1220 millivolts outpul.
5. Repeat the previous steps, making
minor readjustments if necesary.

Install the board, battery. and cover
and the adapter, see Fig. 8, is ready for
use.

Using the adapter

Connecting the thermistor composite
to the adatpor is simple. Using a Y-inch
three-conductor phone plug. connect the
green lead to the basrel. brown (or clear)
to the tip and red to the ring.

For measuring air iemperamare the ther-
mistor composite should be exposed di-
rectly to the air. For measuring liguid
temperatures the thermistor should be
placed inside u metal. glass. or plastic
lube whose tip has been closed by solder-
ing. welding. melting or epoxying. For
fastest response time. the space between

TEMPERATURE-"F
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PARTS LIST—0-100°C VERSION

Aegisiors

R1—1820 ohms, 1%

R2, R4, RS, R6—1000-0hm multitum trim-
mer potenuometer

R3—1300 ohms. 1%

R7—6250 ohins, 0.1%

REB—3200 ohms, 0.1%

RY.A12—1 megohm, 1%

R10,R11—324.000 obms, 1%

Rri, Ry2—Thermilingar composite

Semieonduciors
IC1—_M10 op amp/voltage requlator IC
{National)

Cther components
S51—SPST minwature toggie swiich
S2—DPOT mniature toggle swiich

Miscellaneaus: Prototyping board, plas-
tic case, Yeinch three-conductt phone
iack {enciosed type), banana plugs, 9-volt
Dattery and connector, eic

PARTS LIST— - 30— + 50° VERSION

As mbove. except:

R4. AS. R6—2000 ohms multiturn trm-
mar potentiomelsr

R10. R11—412,000 ohms, 1%

R13—750 ochms, 1%

A1, Ry2, R7, and RA are available as a
complete set ol componenia as YSi
parl no. 48201 {0—100°C) or 44203
{30~ +50°C) The price is 524 trom
Newark Electronics, Routa 22 Eas!.
Springfield. NJ 07081, Contact Y5l In-
dusirisl Sales, Yellow Springs, OH
45387 tor the name of the distribulor
nearesl you.

the thermistor and the tube should be
filled with epoxy. For measuring surface
temperalures the thermistor should be
thermally bonded to the surface with heat-
sink compound. If you prefer, ready made
probe assemblies are available. Contact
¥YS1 for more information.

To use the adapter. sel your DVM to a
DC woltage range having a sensitivity of
one millivelt or better. Plug the thermisior
composite or probe into the adapter and
the adapter into the meter. turn the adapler
on and read temperatune. The meter will
read ten millivolts per degree so that. for
example, 1.000 volts (1000 millivolts) in-
dicates 100.0 degrees. Readings may be
eonverted from Celsius to Fuhrenheit sim-
ply by throwing the CF switch.

Within its range. the unils accuraey
will be excellent. The worsl-case error
will be the sum of the thermistor’s spec-
ified accuracy ( £0.15°C. or 0.27°F), your
DVM’s accuracy and the Thermilinear
network’s nonlinearity. Thit ermor may be
comected for using the graphs in Figs. 9
and 10. For example. on the 0 to 100°C
range, the reading will be 0.12°C too high
at 33°C and 0.20°C too low a1 60°C. R.E
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The fastest growing, most complete
video programming log for satellite television,

Satellite TV Week gets it straight —

bringing information to
industry, dealers and viewers.

Satellite TV Week

P.O. Box 308, Fortuna, Catifornia 95540
800-358-9997 or in CA B00-556-8787
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Know Befor
you Buy

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

BOB COOPER, JR.
SATELLITE TV EDITOR

INSTALLING A HOME TVRO SYSTEM CAN BE A CONFUSING AND
bewildering experience. That is especially true for @ newcomer
to the field of satellite TV. (Though such a newcomer brings with
him none of the long heid ““old wives' tales” conceming ihe field:
a person can know “too much” and consequently be leary of the
often simplistic technical explanations and instructions that are
s0 commen in the TVRO field.)

Even so, installing the system is less of a challenge than the
task of sclecling the equipment. There is an entire family of
“buzz words” in TVRO {even TVRO itself is something of a
buzzword, standing for TeleVision Receive Only). and they defy
understanding to those who are “*outside looking in." If you do
not understand the buzz words, then the industry’s literature is
‘PUBLISHER. CSD MAGAZINE
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virtually uscless because most of it has
been written with the belief that the reader
is at least “versed™ in the lerminology. So
where do you stant? We hope here!

One or more?

We have developed a “chain of dect-
sions™ for you to follow in both undet-
standing how a TVRQ system works, amd
in formulating your own concept of how
you might wish to select and perhaps in-
stall such a system for your home. We'll
ask you somc questions and from your
answers we'll follow different routes to
arrive atthe equipment selection that most
suits your needs. That will make it sim-
pler for you t0 create yous own sysi¢m “on
paper” since you will only concenirate on
those system elements thal pertain to the
particular system design you have chosen

Our first question is: Do you need to
have control of Your satellite program se-
lection located at more than on¢ spot in
your home? That seems like an innocent
enough question. but the answer has
many rainifications, as we arc about o
learn.

The important thing to remember about
program selection is that it can be done
only at the satellite receiver, Satellite sig-
nals are in the microwave range, from
370010 4200 MHz, At those frequencies.
cable loses are tremendous. To prevem
that. the downconverter—essentially the
first IF stage of a satellite receiver—is
located outdoors at the dish. Since the IF
is much lower than the frequency of the
satellite signals. doing that allows ordi-
nary coax to be used between the dish and
the rest of the satellite receiver.

The drawback to that is that the selec-
tion of the frequency to be received is
performed in that first IF. under comrol of
the receiver. Therefore only a single fre-
guency is caried over the coax line. That
signal is fed to the receiver for further
processing, and then fed to your TV, usu-
ally via either Channel 3 or 4. While it is
possible (and economical) to share the
satcllite receiver output between two Or
more television sets located in the same
home. it follows 1hat the individual select-
ing the progrom from the TVRO receiver
will in wm select the satellite-fed pro-
gram for all the TV's fed from that re-
ceiver. A setup of that type is shown in
Fig. l-a. In that diagram. all saiellite pro-
gram sclections are done at one site.
called the master location; all other loca-
tions are calied slave locations. [t follows
that having all the slave locations depen-
dent upon the program sclected at the
master location may not be the most desir-
able system for your home. but how do we
get around it? The answer is with block
dawnconversion,

In block downconversion. the first IF
slage passes the entire band of satellite
signals. Selection of the satellite frequen-
¢y you wish to view is done in o subse-

LNA *

MASTER

4 = POMERMG AND CHANNEL RECEIVER

| CONTROL VOLTAGES WITH ALL

| _| conTRots

SINGLE Ir'

| CHANKEL

i AT 70 MHz :

il DOWNCOHVERTER s

|| 70 Mz OUTRUT seuten [

| sLave
RECEIVER
[
™
— ——— = POWERING YOLYAGE

I MASTER
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1 {500 MHz WIDE} [

| IN BOC tF I

RANGE o :
DOWN CONVERTER

[ | (500 MHz WIDE gPT.‘IATTIEH [y

B FoureyTi.
SLAVE
RECEIVER

&

F1G.1—IK THE SYSTEM shown in &, only the iransponder selecied at the downconverier Iy passed to
the receivers In the ayatem; all receivers can be used only lo view the same signal. In & block-
downconversion syatem (shown In b), each necelver IS iree 10 seledt the channel That |8 to be viewed,

quent stage in the receiver iiself. Since
each receiver connected to the output of
the first IF stage now has access to all of
the satellite frequencies. each receiver can
be used to independently select the signal
that will be viewed.

In a block downconversion sysiem. we
still have a master receiver and one or
more slave receivers. although each re-
ceiver has the ability o independently
tune in any transponder/channe] they wish
{see Fig. 1-b). We'll see why. shonly. For
now, just remember that you do have a
choice: the same program in all rooms on
all TV sets as sclected by the master, or
individualized reception selected at any
receiver location by either the master or
attendant slave units.

Selecting the control locatlon

Having selecied a desirable approach to
plonning a home system. we now move
inw some of the subordinate questions
you must face. For instance, let's consider
dish control.

Whatever downconversion scheme you
select. you must still decide how and from
where you will move the dish. Hepe are
some basic facts to consider:
®A modem saiellite can carry as many as
24 separate TV channels or programs,
simultanecusly.

#There are more than o dozen satellites
within view of a typical backyard dish
located in most parts of North America.
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Virtually none of the programs or services
repeat their transmissions on two different
satellites, so you in effect have a potential
of 24 » 12, or more than 280 TV chan-
nels in space right now. (As a practical
matter. seldom do we find more than 90 of
those potential video channels in use at
any single moment.)
#To change channels. you first select the
satellite you wish to view. and then select
the channel you wish on that satellite.
Changing channels is all electronic:
changing satellites involves repoiming the
dish from one area of the sky to another.
Which brings us o the dish positioner.
a device that uses either a motor-driven or
manually operated mechanical arm 1o
peint the dish.

Moving the dish

[t is now time to tum to our second
question: Do you wish4o be able to move
your dish from one satellite to another by
remote control?

That question presupposes that you will
wish to move your dish somehow. ([ not
by remote control. you can always trot out
into the side or backyard and move it by
hand when you wish to change satellites.
Without a motorized dish, positioner sys-
tem. your dish will most likely still have a
mechanical arm that will allow you o do
the same thing manually (overlooking the
futility of trying 1o move the dish pre-
cisely. at 2 AM in the moming. during &
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thunderstorm or blinding snowstorm,
dressed in your bathrobe!).

Tumning to the motorized units. the
basic dish positioner is a pretty sinple
device. It consists of a jackscrew con-
nected to a motor with reversible wind-
ings. so the jackscrew can turn clockwise
or counterelockwise upen command from
a control unit located inside the house.

Perhaps we should note here that even if
you've opted for a block -downconversion
system. you will still be able to control the
the dish positioner from only one location
in the house. That’s the reason one of the
receivers in Fig. 1-b is still denoted as a
masler receiver. All other locations will
sull be abic to seiect which transponder
they wish to view, but not which satellite,

Getting back to the dish positioner. if
the dish is properly installed. as the jack-
screw rotates the dish will move in such a
way as lo track or follow something
known as the Clarke Orbit belt. That’s the
arc in the sky. directly above the equaior at
a height of some 22.300 miles, where the
geostationary satellites used for satellite
TY are locaied.

The most basic dish positioners are
much like the early home TV-antenna ro-
tors that required that the user hold down
on the burton until the new TV station was
peiaked-in. They. wo, require that the user
hold down a button while the dish tracks
across the sky.

But that 1ask can get to be tedious.
Consider, for instance. the following.
Let’s say you have been watching WTBS
on transponder |8 on Galaxy | (G1). That's
down low 10 the ground at the far western
end of the satellite belt. 1t is a Thursday
evening. and you decide you want o
waich Boresight. a special program, in-
tended for TVRO owners, that reports on
new products and developments in the
TVRO industry. That program is transmit-
ted via transponder 20 on RCA F4, a
satellite that is much higher in 1he belt. To
repoint the dish from G to F4, requires
that the dish track quite a distance through
the arc. passing 8 to 10 other operating
satellites along the way.

To repoint the dish, the first thing you
do is set your receiver 10 receive (ranspon-
der 20 {remember that transponder fre-
quencies are the same on each satellite.
making the job of uning a lot casier).
Then push. and hold down. the button that
causes the dish to track to the easi. Con-
tinue 1o hold down the button while the
dish tracks across the sky. As you are
tracking and passing satellites in the belt.
the programming on transponder 20 on
those satellites will appear on your TV.
When you finally have the dish pointed at
RCA F4. the Boresight program that you
were looking for will appear. That tells
you that the dish is correctly aimed and
that you can releasc the button,

One problem with all of 1hat is that the
operation will typically take about 60 sec-

~J-

A DISH POSITIONER la nothing mora \han a
molorized [scksCrew 1hat extends and retracts
upon command. Simplialic drive/coniroller
packages provide easl and wesl movement un-
der pushbutton conirol, while mora elaborate
systems inciude localion sensors and localion
memory.

THIS DISH CONTROLLER Is just about the ulti-
mate in luxury;: 1s handheld infrared control can
be extended to distant polnta in house lor total
control over \he dish and system.

onds. That’s ¢ long time 10 be standing
there with your finger on a burton.

If holding a button down and waiting
for the dish to move to the right satellite is
not your idea of modern technology, pre-
pare (o spend extra money for exirm con-
venience. For instance, dish positioners
can be programmed, as we noted carlier,
50 that you simply push one (or two) but-
tons to tell the dish to move from wherever
itis now to where (ie, which satellite) you
want il to be.

A preprogrammed dish pesitioner nat-
urally costs more than a non-programmed
one, and one with a remote control costs
even more. But a remote-controlled unit
offers a significant advantage. With it.
there are techniques available toallow you
to extend the range of the remote control
out of the room where the master receiver
is locaed, And that is true whether your
remote is of the infrared or RF variety.
Let's take 2 look at an example.

In our example, the master unit is lo-
cated in the family room where much of
the TV viewing is done. But, there is also
a slave unit in the bedrocom. The question
here is whether you should locate the mas-
ter in the bedroom and the slave in the
living room (weighing whether it is more
inconvenicnt to get out of bed to change
saletlites than it is to get out of a chair.)

Remote conlrol to the rescue,

The range of infrared remote-control
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units can be extended with remote pick-
ups 2ll over the house; anyplace you can
mun a wire back (o the masier receiver can
be a secondary pickup point for an in-
frared unit. And. if your remoic is of the
RF variety, its signals will noi be impeded
by such things as walls and foors, so you
ean simply wander with the remote and
change both channels and satellites from
anyplace in the house.

Picture quality

Cur next question is: " What level of
picture quality is acceptable?” Before you
answer that, however, perhaps we should
rephrase that 10 read: “"What level of pic-
wre quality are you willing 10 pay for?”
The following may help make that deci-
sion a little easier.

You have doubtless hegrd that having a
satellite system in your home is the next
best thing 1o being inside a network con-
trol room. And it in fact can be. But it can
also be a test of your eyesight since there
are many low-cost, marginally perform-
ing, home systems. Perhaps a good anglo-
gy would be to compare those low-cost
systems to a shirt pocket AM radio. that
for $3.95 does indeed “receive”™ AM sig-
nals. But. as you might imagine, how well
it receives them for that price is an entirely
different matter.

You will have (o decide what level of
picture quality you want for your system
and, as you might suspect, the beiter the
quality, the higher the cost. According to
recently conducted naiional surveys, the
average home TVRO system, installed by
a, dealer (often referred to as a turnkey
systemy), costs just under $3000 ($2993, if
you like exact figures). Yet you have mosl
likely seen advertisements for complete
systemss that you can install yoursell for
under $300. On the other hand. there are
systems on the market that even tloday can
run $8000. Logic should suggest that the
$8000 sysiem must de somcthing the
$500 system does not do. or the guy sell-
ing the $8000 systems would shortly be in
another line of work.

What are those differences? There's
convenience, for instance. You will cer-
winly not find such things as motorized
dish positioners or remote control on a
3500 system you install yourself; those
are items found only on upper-price
bracket systems. But what about recep-
lion qualiry?

There are three factors that directly
effect the quality of the reception you can
expect. We ll try 1o deal with each in such
a way that you will understand the trade-
offs involved.

One of those faciors is dish sizc. With
present iechnology, it is not yet possible to
produce as clear piclures from as many
channeis with a 6-foot dish as it is with a
12-foor dish. Dish size relates directly to
dish gain, or the sensitivity of the system.

It would be nice 1o be able to tell you
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NOISE IN THE VIDEQ results trom an insuff-
cient carrier-to-noise ratio, which le 8 tunclion
of antenna gain (size}, LNA nolse-temperature.
and receiver design. This is the reception
quality sHorded by an 8-fool dish In & weak
signikl area,

that with a 6-foot dish you will receive 47
channels, with an 8-foot dish 52 channels.
with a 10-foot dish 68 channels and with a
t2-foot dish 92 channels. Unfortunately,
we cannot do that because how many
channels you can receive. and at what
Quatity level. also depends on where you
install the dish.

Between the Hughes (Galaxy). RCA
(Satcom). Western Union (Westar).
AT&T (Comstar and Telstar), Canadian
(Anik) and other satellite families now
littering the Clarke Orbit belt. we have
many different philosophies of how a sat-
¢ellite should beam its signal toward earth.
RCA, for example. believes that o]l satel-
lites should favor the mid-western part of
the U.S. with gradually weaker signals in
all directions (towards both coasts).
Hughes believes that all satellites should
cover significant parts of a hemisphere
(which is substantially larger than the
U.S. alone). AT&T sees no reason 1o
cover anything but the 48 continental
states, so reception from their sateilites is
peaked directly into the U.S. and falls off
rapidly outside of our continental bor-
ders. And on and on.

That means that the signal sirength re-
ceived on the ground (the pattern of signal
strenglh is often referred to as the satel-
lite's footprint) varies from location to lo-
cation, and from satellite to satellite. A 6-
foot dish in Florida works poorly on Sat-
com, but better on Galaxy. A |0-foot dish
produces perfect AT&T (CBS and ABC)
network signals in Kansas, but produces
virtually no pictures atall in the Bahamas.
We could fill pages with that kind of infor-
mation. but all it would do is confuse you.
Instead. we offer the following:
sPeople who live in the central part of the
U.S. {such as Kansas and the surmounding
states) are best off because most satellites
at least maintain maximized signal
strengths intoe the center of the U.S.
sPeople who live in New England and
Florida are worst off with the exception of
those who live in Hawaii, because both of
these portions of the continental land
mass are least favored by most of the satel-
lites that carry video programming.

{Hawaii. becouse of its distance from the
continental U.S.. is covered only by tow-
power spot beams. Only about 50% of the
avoilable channels are carried by those
beamns. and because of 1heir low power.
dishes less than 12-feet in diameter are
genetally not useable.)

Which brings us 1o a completely unre-
liable rule of thumb: Use bigger apiennas
around the edges of the 48 conunental
states and use smaller antennas as you get
¢loser 10 the central states.

Now, here’s why that rule of thumb is
completely unreliable. A 6-foot dish in
New Jersey will work quite well: but only
on centain of the Galaxy and Satcom tran-
sponders. If a person will be happy (as in
satisfied) with say 15-18 clean channels
and a multitude of others that are not elean
{as in snow and interference), he's acandi-
date for a small dish at a cheap price. even
in New Jersey. Connecticut. or Florida. If
he took the same small dish to Kansas.
Oklahoma. etc.. he'd find 50 or 60 clean
channels to watch.

Now., how do you find out what kind of
dish you are going to need or want (o be
satisfied? Check around your own area.
Inspect dishes that have been installed and
sce what the reception looks like. Here are
some things to look for to help you quick-
ly separate the good systems from the not
s0 good ones:
® Ak 1o see transponders 2. 4. 10. 14, and
22 on RCA Satcom F3R. Those are uni-
versaily weak. If they look clean. you are
probably watching a good performing
system for ils size. anywhere in the 48
states.
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INCREASING THE DISH SIZE to 12-teet providas
# Mck-steady, noise-free signal.

#|f vou are west of the Rockies, ask te see
transponder 21 on F3R (The Weather
Channel). I it is not perfect, the dish is
probably not large enough.

#1f you are along the east coast, ask te see
transponder 8 on FIR (CBN) and tran-
sponder 5 on Galaxy | {Showtime).
Again. they are weaker than the others
and as such will help you judge a system's
performance.

o!f you arc outside the U.S., in the Carib-
bean. ask to see all of the above plus
Telstar 301 (96 degrees west), wranspon-
ders 2 and 10 for the CBS and ABC net-

www americanradiohistorv com

work feeds respectively.

Another factor influeneing the qualigy
of the reception is the sensitivity of the
Low-Noisc Amplifier. or LNA. This is the
signal booster/amplifier that is installed a1
the dish proper. They are rated in two-
ways: by something called noise tem-
perature. and by their gain.

Noise temperature is a measurement
performed on LNA's to delermine how
much noise they add to the satellite sig-
nals while they amplify them. Noise is
bad. clean signal is good. thercfore an
LNA that adds less noise is better than one
that adds mnre noise.

Noise shows up on the screen as snow
{called sparklies in the TVRO trade).
Noise degrades the picture and sound.
LNA noise temperatures fall between 5§
degrees and 120 degrees Kelvin at the
present time. A 55-degree unit is more
expensive than a 120-degree unit. Most
systems sold today routinely use 85- or
100-degree units because they are cost
effective. There is not a great deal of price
difference between a 85-degree unit and a
120-degree unit anymore (not at the dealer
level. anyhow). But the 55-degree units
can still cost from two to four times as
much as a 100-degree unit.

Gain is important too. but here you
almost have to 1ake the word of somebody
who has selecied the component units for
you. Some receivers work no better with a
50-dB gain LNA than they do with a 40-
dB gain LNA. In some systems. the trend
is 10 (ake some of the gain away from the
LNA (such as dropping it from 50 dB 10
40 dB) and then 1o make up for it by
adding addiiional gain stages in the re-
Ceiver proper.

Then again. some receivers don’t use
LNA’s: they use LNB's or LNC's. An
LNA is a stand-alone amplifier that does
nothing but amplify. It is followed by a
stand-alone downconverter that does
nothing but convert frequencies. AnLNB
is a Low-Noise Block downconverter.
which means that the amplifier and a
block downconverter are packaged in a
single housing or containcr. The LNB
now has a noise temperature rating but it
will no Jonger have a gain rating since the
gain is part of the convener package and
the meaning of that raling is lost in the
marriage of the two units.

An LNC, or a LowNoise Converter. is
the combination of the LNA and a stan-
dard-type downconverter. Again. they are
rated with 2 noise lemperature but not a
gain specification.

Which is best is not an easy question to
answer since no one is really best. That's
because those units are part of a system
and are worlhless unless connected to a
receiver. A really great LNB, for exam-
ple. will not produce good quality recep-
tion when connected to a system with a
not-so-good receiver.

continued on page 81
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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.

THE FIRST STEP IN SETTING UP A HOME
TVRO system, before spending even one
dollar on equipment. is (o sit down and do
some thinking. For instance, have you
given any thought (o where the dish is
going 10 be localed? Unifortunately, for
reasons we will get into in a moment. not
every yard can accommodate a dish. 1f
yours ims out 10 be onc of those. you
could try 1o place the dish on your roof,
but that requires some special mounting
considerations, as a dish elevated in that
manner is subjected to quite a bit of wind
and ice loading. An improper installation
can lead to a damaged dish. or worse, a
damaged house.

When you are planning out where you
are going lo locale your dish, there are
cestain rules thal should be observed:
® The satelliles are located in a belt over
the equator, at a height of 22,300 miles
(sec Fig. 1). If you are in North America,
that generally mieans that the satellites
will be sauth to southwest of you.
® The majority of satellites transmit back
1o earth using frequencies in the 4-GHz
*PUBLISHER, CSD MAGAZINE

band (also called the C-band). That is a
microwave-frequency band and like all
other microwave signals. there can be no
physical obstructions between the signal
source (the satellite} and the dish. Thus
your dish should be located so that no
buildings, trees, hills, or other *"obstruc-
tions™ block its view to the south or south-
wesl,
® The satellites that are located due south
of your location will be the ones that are
the highest in the sky. Those localed to the
southeast or southwest of your location
will be located close to the horizon (i.c.
close to the ground). We specify a satel-
lite’s position in the sky, from your loca-
tion, using something called look angles,
There are two look angles thai count: how
far up or above your horizon the satellite is
located, and the angular bearing from
your Jocation to the salellite’s location.
The “up™* direction or angle is called
the clevation. It is the angle formed by a
line drawn from vour dish to the horizon
and a line drawn from your dish to the
satellitc of intervst. The angular bearing is
called azimuth and it is referenced to true
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north (with true nonh being 0 degrees).
Thus, a satellite due south of you would
have an azimuthof 180 degrees, while due
southwest would have an azimuth of 270
degrees.

Note that our reference point is true
north. Because the north pole and the
magnetic pole are not in the same toca-
tion, the compass thal points north may
actually be pointing ten degrees of more
away from true north. When we laxy out or
plan a syslem, and we try 1o derermine if
we have any blockage from our intended
dish location loward the satellite, it is im-
portant that we comrect our magnetic north
10 truc north if there appear 1o be any close
blockages im the area.

The local airport control tower. the lo-
cal survey office. a stationary or engineer
ing supply store that sells USGS Geodetic
Survey Maps will have available to you the
proper magnetic comection to be applied
to a compass reading for your locale, If
your location is Colorado. for example,
the comipass will point 14 degrees west of
true north. Once you have the proper cor-
rection factor, it is a simple matter to de-
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FIG. 1—CHARTING THE SATELLITES. The positions of all North American sateliites In the Ciaf;s Belt

are shown hep‘r.
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FIG. 2—WHEN DETERMINING WHERE a satollite |3, relative 10 your [0cation, be sure to allow for the'

diHerance belween magnetic north and Irue norh,

termine the direction of true north and o
use that information to locate the azimuth
headings of 1he various satellites (see Fig.

We now know that the satellites are
located more or less to our south, and at
some elevation above the horizon, But we
still don’t know exactly where they are.
Unfortunately, we can't provide a simple
answer to that, as the answer varies from
location to location.

So it is still somewhat difficult to calcu-
late which location on our property might
have a clear access or view ta the satellite
belt. To do that properly we need a refer-
ence source, some type of “pointing
guide™ that will allow us to take our own
location (by geographic latitude and long-
itude coordinates) and then determine that
our view of the desired satellites is clear.
A full description of that subject is beyond
the scope of this article so we will give you
some other choices:

* Find somebody locally who already

has that information for your area (as we
said, the settings do change with each
locale or region, since your latitude and
longitude to the nearest degree determines
how you need to point your dish).
® [nvest $15.00 or so in a satellite aiming
ide. For instance, World Sateliire Airm-
ing Guide (PO Box 2347, Shelby, NC
28150) provides an aiming guide for $15
that allows the user to find the elevation

AN " INCLINOWETEA " is a valuable 100l In TVRO
Instalialion. Here we see how one cOommonly
available unlt is used.

www americanradiohistorv com

and azimuth settings for virtually any sat-
ellite from any location. It can be a bit
difficult to use, but it does get the job
done.

If someone im your area already has a
TVRO, you could also use a compass and
an “inclinometer™ (a device used to mea-
sure clevation angles) to measure the vari-
cus look angles. (One commonly used
inclinometer is the Craftsman Universal
Protractor. Phumb & Level. available
from your local Sears.) To do so, use the
compass [0 measure the azimuth heading
(that is easy to do with wire mesh dishes,
as you can simply stand behind the dish
and use the feedhom support as a pointing
guide). Next, use the inclinomeler to mea-
sure the elevation heading at the dish's
back plate. Repeat the procedure for every
satellite that the TVRO owner can view.
When you are done. you should have a set
of readings that looks somewhat like the
one shown in Table 1.

Once we have the headings to the saiel-
lites from our location, we can use that
information to determine if our selected
dish site Is appropriate. To do thau:
® Stand in the selected spot.
¢ Use a compass lo determine true north,
as previously described. True south will
be 180 degrees from truc north. To make
things easier, use stakes to mark out a line
from true north to true south.
® Using the information for our hypo-
thetical location, our chart tells us that
Weslar 4 is located on a true bearing of
214.4 degrees. Use a simple plastic pro-
tractor (the type found at a drugstore
school-supplies counter), laid on the
ground, or a compass, lo detemMine where
214.4 degrees is from our spot (remember,
true north is O degrees, true south, 130
degrees). Face in that direction, and with
the inclinometer temporarily mounted on
a short piece of lumber suchasal X 2
{make sure that the piecc is straight) tip
the I x 2 plus inclinomcter upward until
it reads approximately 34 degrees.

* If you can sight along the line indicated
by the inclinometer and not see anything
but sky (assuming, of course, that you are
facing in the proper direction), then your
site will be fine for your dish (see Fig. 3).

Now, what kind of changes can you
expect if you don't live in or near our
selected location (Albany, New York)?
Obviousty the satellite belt stays in the
same position. so as you move north,
south. east, or west from our example
location, the apparent position of that belt
in the sky is going to change.

There are several rules of thumb that
apply and a look at Table 2 will help show
how those rules of thumb are applied.
® The farther south you live, the higher
and higher the satellites appear in the sky
(the converse of that being that the farther
north you go, the lower they appear in the
sky).

& Satellites due south of you will always
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TABLE 1—ELEVATION AND AZIMUTH HEADINGS

Satellite Orbil Location Elevation Azimuth
RCA F1R 1w 94 252 4°
Galaxy G 14" W 123 249.0°
RCA F3R 131 W 15.1* 246 0
Comstar D3 128" W 12.1* 243 8°
ANIK D1 105" W N 221.4°
Vvestar 4 99 W 343 214.4°
Westar 3 g1*w 375 204.1°
RCA F4 B3 W 39.5° 1931~
Galaxy G2 et W 40.4° tra.5*
TABLE 2—LOOK ANGLES
Concord, NH Port Au Prince, Haltl Pratt, KS  Mexico City. DF
{42.2N, 71.5W) (19N. 72W) (37.7N. 99.7TW) (19.4N. 99.1W)
Satellite Elev. Arimuth Elev. Azimuth Elev. Azimulh Elev. Azimuth
FIR139w & 254° 132 262 28.6° 234 wnr 248
G114 W 118 250 18.1° 2600 33 229" 445 245°
FIR/13t W 127 248° 21° 58 35 225° 42.4° 24y
D3N8 W 158° 245° 24° 25N TS 2 50 240
ADIHOA W 30.9° 2y 47.4* 24y 456 188° &7 195°
Wi99W 334 217 53" 236 46 1090 87, 180"
waislw ar 207 597 xn2r A5 167" 68 157
FAB3 W b 196° 64.4° 2117 4 1585 1.2 139"
Q272 W &8 181 £7.6" 180 38 140 521* 123

be highest in the sky (ic. be of the max-
imum clevation). Satellites significantly
southeast or southwest of you will have
the Jowest elevation
® The most diffieult satellites to receive
are those that are located very close 1o
your own horizon (ic. at clevations of less
than 15 degrees). We'll see why, shortly.

Table 2 shows the subtle changes thai
take place when two locatiens at the same
longitude but at differing latitudes wish to
receive the same satellites. For example,
both Port Au Prince (Haiti) and Concord
{(New Hampshire)} happen to be near 72
degrees west longitude. But the look an-
gles, panticularly the elevation, vary sig-
nificantly between the two—to RCA FIR,
for example. From Concord, the elevation
is 8 degrees (barely above the horizon),
and the azimuth is 254 degrees. From Port
Au Prince. the same satellite has an eleva-
tion of 13.2 degrees, and an azimuth of
262 degrees.

What about locations that are farther
west? Let's consider the look angles from

CLEARANCE 7
ANGLE x /

IMAGINAAY g,
CENTER 7
QFDISH

srig

FIG. 3—WHEN SELECTING A SITE for your dish.
be sure thal there are no obslacies between the
dish and #ny satellites ihat you wish to view.

Mexico City (19.4 north and 99.1 west)
and Prait, Kansas (37.7 north and 98.7
west). Again from Table 2, from Mexico
City, the look angles for FIR are 39.7
degrees clevation, and 249 degrees
azimuth., From Prau, those angles are
29.6 degrees and 234 degrees, respec-
tively. As you can sce from the preceding,
satellites appear higher in the sky at long-
itudes that are closer to their own. On the
other hand, at greatly different long-
itudes, the satellite appears closer (o the
horizon. When you reach a point around 5
degrees elevation (ie. your antenna would
only be pointed up by 5 degrees), you
begin to have special problems with satel-
lite microwave reception. In particular,
noise problems ¢reated by the earh itself
can become severe, since the antenna is
now pointing so low to the earth that it is
barely skimming over the distant horizon,

So special and unpleasant circum-
stances prevail for low look angles. Even
if you live on a mountain top and have no
obstructions, you may find ultra-low look-
angle reception a special challenge.

To review, select a location for your
dish where the dish center (ot merely the
top edge) has a clear, unobstructed view of
the sateltile belt. If vou do not have such a
location available (and many do not), you
will have 1o settle for reception of jnst
those satellites that you can “see”™ from
your location.

Up or down

You have two choices for where you
will install the dish—on the ground
(which is the best choice, if possible) or
on a roof. You gain nothing (but potential
gricf) if you mount your dish anywhere
but on the ground when you do not have

www americanradiohictorvy com

to. Additional height accomplishes
nothing here, since the satellite signal ar-
rives just as strong 1o a clear-vision sile
located on the ground as it does to a sim-
ilar sile on a roof.

Sometimes. however, you simply can
not *‘see” the satellite belt {or the part you
want) from a ground-located site. Up, on
the roof, is the only choice left.

Satellite antennas are available in a
number of design configurations. Here
are the choices open to you:
® Solid metal, made of either aluminum
or steel; there are also solid dishes made
of fiberglass. All those tend to be strong,
but heavy. They also present a sohid sur-
face to the wind, and wind is an important
consideration when you are mounting the
dish on a roof or tall pole.
® Screen-mesh dishes are lightweight
and present less wind loading since some
of the wind will blow through the mesh
surface. As such, mesh dishes are pre-
ferred for roof mounting.

If it is not possibie to mount your dish
on the ground, there are two options that
are available to you. The antenna can be
mounted on a metal pole (typically 3to 5
inch OD, schedule 40, steel), which is in
turn supported along the side of a house or
building, so that just a short stub pro-
trudes above the roof line. Otherwise,
special roof-mounts. which use three or
four metal legs to attach to the roof,
provide a platform for the antcnna itself.
The top of such mounts usuaily ends up
being a 3 to 5 inch OD pipe, since most
antennas have a collar that requires a pipe
of that size 1o slide down over as the point
of attachment.

An unsupported sieel pipe. no matter
how strong, ora tower ca’ rbe counted on
10 hold the dish steady and stable in the
air. That is important since the dish must
stay pointed at the satellite with a stability-
accuracy in the region of % inch in all
kinds of weather. The dish cannot sit up
there and move about in the breeze (be-
cause the pipe is moving slightly under
the force of the wind). If it does that, the
pictures will fade in and out (mostly out)
as the wind moves the dish about ever so
slightly (% inch play might seem slight,
but in this case it is far too much).

And, a three or four legged rooftop
mount has to be installed so that the anten-
na does not 1ip loose (taking part of the
roof with it!) in a strong wind. Remember
that even a mesh antenna is not too dif-
ferent, for windloading purposes, from a
sail; and the same wind forces thatdrive a
sailboat will rip and tug at the dish and its
mount. People who have attempted to at-
tach rooftop mounts with long lag screws
through the roofing material usually come
back in a short time to pick up a tangled
niess from the yard below (or worse yet, a
neighboring yard). About the only accept-
able method of installing a three or four
legged mount on a roof is to place a stee)
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What can you
Just abou

CIE can show you how.

Computer technology. Satellite 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 ourselves. 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 etectronics
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, earning 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
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with electronics?

anything.

doing. So most of cur courses include special-
ized training laboratories keyed to specitic less-
ons for practical experience through teaching
experiments. Our CIE Microprocessor , for
exampie, comes fully assembled and ready 1o
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 enroll with CIE. Get
all the information you need to enroll simply by
calling us toll-free at 1-800-321-2155 (in Ohio,
1-800-362-2105}. Or mail in the handy reply
coupon or card 1o Cleveland Institute of
Electronics, 1776 East 17th Street, Cleveland,
Ohio 44114,

:lE World Headquarters

Claveland Institute of Electronies, Inc.
1778 East 17th Strest « Clavelancg, Ohio 44114

[} Please send me your CIE Off-Campus Studies Catalog,
including details about the Associate Degree program.
1 understand there is no cost for the catalog and a CIE
representalive may call, bul 1here is no obligation,

Print Name___

Address Apt. No.
City Stale Zip
Age_ Area Code/Phone No. ~/

Check box for G.1. Bili bulletin on Educational Benefits
3 veteran [ Active Duty

MAIL TODAY!
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plate (1/4th inch thick or more) under the
roof and use lag bolts, rather than lag
screws, to ensure that the legs of the
mount are attached to and through the
steel plate below, rather than merely to the
woaden roofing structure—which is cer-
tain to give under pressure.

Routing the cables

Your dish will interconnect with the
clectronics inside your home via some
quantity and type of cables. Here iIs a
rundown on some of the cabling that
you're lable to find in a TVRO installa-
hon.

# A length of coaxial cable (RG-59/U or
RG-6/U) that's used to carry the signal
indoors from the culdoor mounting LNB/
LNC or downconverter.

4 A three o five (or more) conductor
cable that's used to carry the motor drive
voltage to the dish positioner jackscrew,
and carry sensor " feedback ™ signals back
Inside to the dish positioner control box.
& A picce of RG-59/U or RG-&/U (or in
some systems simply a pair of wires)
that's used to carry a tuning voltage from
the indoor receiver out to the downcon-
verier/LNC (n systems in which only a
single frequency is passed from the down-
converier to the receiver).

% A two or three conductor cable used to
select the polarization of the LNA.

Those are the basics, but some systems
use even more cabie between the dish site
and the inside electronics. Now, how does
one route all of that cable safely and at-
tractively—or at least reasonable so?. The
logical way is to bury the cable under
ground. There are two warys to accomplish
that: use socalled direct bunial cable, or
route the cable through a length of PVC
pipe. Direct burial cables are now avail-
able in a single weatherproof sheath or
wrapping thal contains all of the individu-
al wires or cables needed. With it, you
bring indoors only one large cable, rather
than several individual cables. But even if
you do chose to use that type of cabling,
the use of a PVC pipe is recommended.
Direct bunal cable is, for instance, not
immune lo damage from a burrowing ani-
mal, such as a rodent {those nasty littie
creatures can really do gquite a bit of
damage to cables), and such cable is fair
game for anyone armed with a shovel or a
spade.

Make sure when you select your cable
that you take the following points into
consideration:

@ The length of your cable is important;
some of the control wires and the signal
(coaxial) cable have specified maximum
lengths. If your runs of cable exceed those
lengths, line loses may cause your system
to fail to work altogether.

® Some areas have special electrical in-
stallation codes affecting TVRO's (Los
Angeles. for example). You may need an
outdoor wiring permit before you install
your cables, or the entire TVRO system

for that matter; it is best to check before
you start to make sure you comply.

Equlpment protection

Our ook at protecting TVRO equip-
ment will cover two major topics: protect-
ing the equipment that is outside from
being damaged by weather or moisture,
and protecting any of the electronic equip-
ment from clectrical spikes and tran-
sients. Let’s first see how we can protect
outside equipment from the elements.

In any type of system we have at least an
LNA/LNB/LNC unit out of doors. lthasa
signal input end, which is connected to
the feedhom, and a signal output end that
is connected directly to the indoor equip-
ment. (If we are dealing with an LNA, we
will also have a separate downconvener
between the LNA and the indoor equip-
ment.} The connections between the
LNB/LNC, or the LNA/downconvener,
are made with coaxial cable, as previously
discussed, Those cables must be able 1o
withstand weathersenvironmental condi-
tions such as moisture, heat, cold. dirt,
and dust. Moisture, in particular, can be a
serious problem.

Moisture of any type rust be kept out
of the system. That means out of the
LNA/LNB/LNC, separate downconverter
(f used), and any connectors. Special
moisture-barrier compounds have been
developed; one such is Coax-Sea! (avail-
able at Radio Shack). Those compounds
seal any equipment housing or connector/
fitting so that it resists moisture penetra-
tion.

Moisture and ice present special prob-
lems to TVRO dish positioners. The jack-
screw drives are apt to freeze when they
get coated with ice and snow. (Another,
related problem is that snow may fill the
dish, and the combined weight of the
snow and dish may be more than the dnve
can move. The solution to that problem.
of course, is to make sure that any snow
has been cleared from the dish before at-
tempting te move it.)

If you live in an area where ice and
snow are common, anticipate winter
problems with motor dnives. A cage or
shield, probably best custom-made by
you for your installation, 10 keep the ice
from coating the motor dnve and freezing
up the system would be a good Saturday
afternocon project after the system is in-
stalled. And it sure beats missing the
Super Bowl in late January because of a
heavy ice storm!

As 10 transient or surge suppression,
for safety’s sake: All TVRO hardware
should be protected with an external sur-
ge/transient supressor. These plug-in de-
vices {available from many sources and
often for under $10) will save you count-
less moments of frustration. Remember,
anything in the TVRO system should be
so protected, even if the equipment sup-
plier makes his own claim for intemal
surge and transient proiection.
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A model system

Of course, no two systems are exactly
alike, although each will have the same
basic parts and approach to system de-
sign. To wrap things up, we'll walk
through the clements of a "model™ sys-
tem, including how it is selected and how
it is installed. Our model will use a block
downconversion scheme, since that
seems to be the most popular receiver
format for 1985.

Let's start out with the dish, as that is
where most people perceive the system to
begin. We have already looked at why and
where you want to locate the dish, and
why cenain types of installation pro-
cedures may be more attractive than
others. So, what clse do we need o know
about the dish?

Well, for one thing, the dish surface
must be highly accurate. As you may
know, the surface of most dishes are para-
bolic shaped so that the weak signals that
bounce off them are focused at a single
point. That concentrating of signal pro:
duces a signal that is strong enough for the
following clectronics to process. As
would [ollow, then, the more accurate the
surface the stronger the signal produced;
in other words, the higher the gain. But,
how do you select a dish that has an accu-
rate surface? Here are some rules of
thumb.

Dishes that are **parabolic both ways”
are generally better than dishes that use
*flat panels” . Parabolic both-ways simply
means that the panel sections follow the
parabolic curve lengthwise (from center
to outer edge) and crosswise {across the
panel). Some dishes use Aar panel sec-
tions that follow the parabolic curve only
from center oulward to the rim edge.
Dishes that use flat panel construction
have less gain than those that are parabolic
both ways, assuming that all other factors
(size, shape-accuracy, etc.) are the same.
The difference in gain is on the order of 1
dB, and possibly greater.

Dishes that use ribs with structural sup-
pont should have greater surface accuracy
then those that have ribs that are simply
pressed into a parabolic shape. Metal has
*memory”—when you stamp, streich, or
force a piece of metal to follow the para-
bolic curve, the metal wants (o regain its
original shape (i.c.. a straight piece of
ajuminum or steel). Lt is possible that with
time, plus heat and cold, the metal may
lose some of its surface accuracy,

The rear suppon structure of the dish is
very important. It provides rigidity for the
entire dish and ensures that it does not
warp of bend out of the desired shape.

Unfortunately, most of us are probably
incapable of evaluating a back-plate sys-
tem for its ability to maintain dish shape.
Still, a dish minus any form of back-plate
system should at best be suspect.

That’s all we have room for now. Next
time, we'll start off with a look at how to
assemble your dish. R-E
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BECEHNOFOGY

Electronic Aids
for the Blind

While electronic aids can't restore sight to the sightless, they
can help reduce some of the hardships of being blind.

www americanradiohistorv com

RAYMOND M. FISH, Ph.D, M.D.

IN 1751. BENJAMIN FRANKLIN SUGGESTED
that sight could be restored 1through the
use of some form of electrical stimula-
tion. That has, at least thus far. not proven
10 be possiblc. We have. however. devised
many useful electronic aids for the blind
in the 200-plus years that have passed. [n
this article. we will examine some of
those aids. and see how electronics can be
used 1o minimize some of the disability
that accompanics blindness.

Aides for the blind can generally be
divided into two general categories. read-
ing aides and mobility aides. Reading
aides allow persons with limited or no
vision {0 gain access to printed informa-
tion. Mobility aides permit the visually
handicapped to move about in an un-
famniliar environment.

Readlng aides

Persons with very poor vision (but who
are not compleiely blind)y can be helped
by devices that magnify print. Some such
devices are purely optical. while others
use lelevision cameras or computers 1o
achieve their objective.

There are also many devices that allow
a totally blind individual access to the
printed word, Those are often scanning
devices that produce an audio or other
signal in response to the printed material
that is input to them.

Not all scanning devices are recent in-
novations. The Optophone. for instance.
was invented in 1913. The device. and
later models of it, have up to 9 light sen-
sitive detectors arranged in a vertical col-
unin, The array of detectors is manually
scanned across a printed line. Each detec-
tor activaies (or deactivates} a tone of a
certain frequency. The higher up in the
column the detector is located. the higher
the frequency of the tone that it controls.
As the array of detectors is moved across
printed material, time varying chords or
tones are produced. With practice. the
user can use those tones to “read™ the
malerial. “Reading speeds” of up to 60
words per minute have been achieved with
the Optophone,

There are, of course. many similar de-
vices. The Lexiphone is a reading aide
that recognizes letters and emits a dif-
ferent sound for each. Other devices pro-
nounce ihe acwal letters. No doubt future
devices will automatically scan a page,
recognize and pronounce many words.
and spell the others.

Some devices replace the audio signal
with tactile simulation (stimulation of dif-
ferent regions of the skin). In the Visotac-
tor, cight photocell signals activate eight

5861 INNC

wn
-~


www.americanradiohistory.com

RADIO-ELECTRONICS

wh
&

tactile stimulators. There are two stim-
ulators on each of four fingentips. Other
tactile devices have two dimensional ar-
rays of over 100 photodetectors. Each de-
tector causes vibration of a pin in a
corresponding array of tactile stimulators
on a finger. One such aide. the Optacon.
allows users to “read™ printed and type-
written material as well as characters on a
cornpuler monitor.

A varierty of different devices have been
developed that permit the visually hand-
icapped to “*read " the output of 8 compui-
er. [t is relarively easy to make an LED or
tetevision monitor with large print for per-
sons who have limited visien. For the to-
tally blind. commercially available
computer terminals with speech syn-
thesizers can speak at rate of several hun-
dred words per minute.

Mobility aides

The purpose of a mobility aide is 10
allow a blind individual to move reason-
ably rapidly in an unfamiliar environ-
ment.,

Development of the laser eane began in
the 1950°s. Those devices. which are now
commercially available, emit pulsesof in-
frared light that are reflected from obsta-
cles. With the laser cane. distance is
inferred by optical triangulation. In one
version of the cane. lasers emit 0.1-micro-
second pulses of light 40 times & second.
Light reflected from objects is detected by
a photediode, which is mounted behind a
lens. The angle made by the reflected ray
passing through the receiving lens is a
funciion of the distance 1o the object.
Three beams are emitted. One downward,
one straight ahead, and one upward. The
downward beam warns of stairs and curbs
by means of a low-pitched tone. The beam
that is emined straight ahead warns of
obstacles by stimulanng the index finger
of the hand holding the cane, The upward
beam detccts obstacles at head height and
warns of them by means of a high pitched
tone. Information about objects to either
side is obtained by twisting the wristin a
rhythmic fashion while walking.

The Kay Ulirasonic Speciacles radiate
ultrasonic signals that are reflecied by
obstacles. One receiver for each ear trans-
forms the reflected energy into audible
sounds. Left-right direction is coded pri-
mariiy by the relative intensity of the sig-
nals in the two ears. For instance, the
sound will seem to come from the left if
the sound is louder in the left ear, and from
the far left if a lot louder in the lefi ear; the
same holds true, of course, for sounds
heard in the right ear. A sound will seem
to come from straight ahead if it is heard
equally in both ears.

The Kay Spectacles code distance by
changing the frequency of the sound. The
retlective properties of the obstacle effect
the amplitude and pattern of the sound
heard. Loudness increases as the distance

10 an obstacle is reduced. The elevation of
an object can be determined by moving
the head up and down (the maximum
sound indicates the height),

The output of the Kay Spectacles is
coupled to the ears through small plastic
tubes that do not touch the ears: it is im-
portant to not interfere with normal hear-
ing. which is in itself importamt for safe
travel.

Tactile mobility aides present pictures
of a person’s surroundings by stimulating
the skin mechanically or electrically. One
such unit is the Mowat sensor. Thai device
emits a tight beam of ultrasonic signals.
When the signals strike an abject. they are
reflected back to the unit. which vibrates
inresponse. Proximity to an object is indi-
cated by the rate of vibration. Using that
device. it is possible 1o detect large ob-
jects in the user's path. or conversely.
openings. such as doorways and win-
dows. in a wall. etc.

It is also possibie 1o use the output of a
TV camera 1p convey information tp a
blind individual. Informatien from the
cameta can be presented in either tactile
or audible from. In a tactile system. an
array of several hundred mechanical
vibrators or electrical stimulators. applied
to the forehead. back. or other part of the
body, is used. The vibrations or electrical
stimulation given at cach pownt in the array
corresponds to the image detected by a
television camera. With a few hours of
training. such & system can allow a person
lo recognize several dozen different ob-
jects and move about in simple environ-
ments.

Similar results can be obrained by cod-
ing the image detected by a television
camera by sound. A iclevision image is
scanned in raster fashion over a period of
about 10 seconds. The intensity of light at
every point in the picture determines the
loudness of the sound the person hears.

The lefi-right and vertical positions of the
sound are presented o the persen by
means of stereo headphenes. A block di-
agram of one sueh system is shown in Fig.
1. As1he scan moves from left to right, the
loudness in the right ¢ar becomes greater
than that in the left. The vertical position
of the scan is coded by sound frequency—
high locations are coded by high frequen-
cies. lower positions by lower frequen-
cies. That coding scheme pernits persons
with a few hours of training torecognize a
himited number of real objects and to walk
about in a simple environment,

Figure 2 shows the audio signal pre-
sented to each car as the scan moves from
left 1o right. The top waveform is that
present at polnt ¢ in the block diagram of
Fg. I the bottom waveform is at point D
in Fig. 1. When the scan is at the left, the
sound is mostly presented to the left ear.
In the center, the sound intensity is equal
in the 1wo cars. At the right the sound is
loudest in the right ear. Sound intensity
varies exponentially with left-right posi-
tion. Varying the sound intensities lin-
¢arly with pesition can be done, but the
sound will not seem to the listener 1o move
with a constant speed from left to right
during the scan,

FIG. 2—AUDID OUTPUT varsus hovizontal pos:-
tion. The lop wavelorm in this phologtaph |8 the
audic signal fed to tha lat ear an the $Can Moves
from left to right. The bottom wavetorm Ia fed 10
the Hght ear. ]

FROMTY
CAMERA
DIODE VOLTAGE
's,ggmg:‘ﬁ FUNCTION |-+ CONTROLLED |2
{ GENERATAR DSCILLATOR
VERTICAL }
HORIZONTAL
X T0 {-n-—
STERED
ANALODG
INTENSITY MULTP LR HEADPHONES
DIODE AUDIO
FUMCTION ANALOG AMPLIFIER]
GENERATOR | MULTIPLIERTE™(LEFT
EAR}
BIODE AUDID
FUNCTION ANALOG AMPLIFIER
GENERATOR Lol muLTipLiEr[D TfiriGuT
EAR)

FIG, 1—BLOCK CIAGRAM of & system that convesis the output of & Camera system inlo an audio
signal. That sudio signal cen be used by a blind person to locale various oblects and ohstacles.
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The top wavelorm in Fig. 3 shows the
audio signal generated with vertical posi-
tion. Higher frequencies are associated
with higher positions in the image. Thal
signal. is output by the VCO in response
to an exponential inpu signal {the bottom
waveform in Fig. 3) that is generated by
the diode function gencrator. [n the block
diagram. the top waveform in Fig. 3 is
found at point 8, while the botom wave-
form is found ai point A.

Figure 4 shows the Diode Funclion
Generator. The DFG produces an output
voltage thal varies approximately expo-
nentially. While the input signal to the
DFG (the raster scan voltage) increases
linearly. the output will increase with sev-
cral changes in slope, as shown in the
botlom waveform of Fig. 3. (There is also
a polarity change because of the inverting
operation of the amplifier. but here we are
discussing only increases in magnitude),
Signals under about 2 volls are passed
linearly to the operational amplificr.
When the input vollage gets above 2 volts,
the diode controlling sLoPe 2 tums on.
passing even more current to the summing
junction {inverting inpul) of the opera-
tfonal amplifier. The current through the
diode divides. parl geing to ground
through R7. and the rest going to virtual
ground through RS. The voltage that must
occur on the inpul to cause the diode to
conduct is determined by the values R2I
and R22. The increase in Slopt obtained
in the output voliage depends on the val-
ues of the RS and R7. As the input voltage
increases. additional changes in slope are
made by lhe other diode/resistor net-
works.

Unfortunately. such systems can not
present a detailed picture of an area lo a
blind individual. The tactile and audilory
systems can only present information
about several hundred points in a few sec-
onds. Most real environments contain im-
ages that nced to be coded with hundreds
of thousands of points if complete infor-
mation is to be conveyed. A reconstruc-
tion of an image with even 10.000 points
(100 on a side) will lock blurred. Am im-
age made up of 400 points (about the
capacity of most syslems) is hopelessly
blurred. Examine some newspaper im-
ages cClosely. seeing how many dols are
needed to reproduce various types of im-
ages, [t will become clear that the above
systems cannol code Clear images of areal
environment.

Thus, 10 determine such things as the
presence of small obstacles or irreg-
ularities in the ground. it is still best to
rely on a cane. The lactile and audiory
systems can be useful, however. for such
things as sensing distance 1o any obsta-
cles. and to the ground. That information
would be presented to the blind person in
the form of auditory or lactile stimulation;
the swronger the stimulatien, the nearer
the object. In addition, such systems give

FIG. 3—HEIGHT INFOAMATION ia coded by changes In frequency. The 1op waveform shs the

R

trequency changs &8 the scan moves Irom Lop to hottom. That wavetorm is generated in response to

the signai shown In the bottom of the photograph.
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FIG. 4—SCHEMATIC DMGFMI.._ of the diode

function generators used in the‘scanning sys-

tern of Fig. 1.

a more three-dimensional piciure of the
environment by giving the up-down, left-
right positioning of objects. In audio sys-
tems. that position 15 coded as discussed
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above. In 1actile systems, the location of
the object is coded by the position of the
tactile stimulator.

Direct stimulation of the brain

As we stated at the start. Benjamin
Franklin suggested that sight could be re-
stored 1o the blind through electrical stim-
ulation. Experiments to do just that have,
in fact, been performed. but with very,
very limited success. At best, a blind per-
son has been able to discern several dozen
spots of light when electrodes implanted
in the brain were stimulated.

When one examines the nawure of sight,
and the structure and function of the
brain, the reasons for the poor resulis be-
come apparent. For one thing, for ade-
quate sight. it i pecessary to Iransmit an
image 10 the brain thal consists of over
10.000 individual points. In addition, the
image must be updated at least once a
second.

The major limitation is on the number
of points of fight that can be communi-
cated to the brain. Thus far, the effective
minimum spacing for electrodes is about
2 millimeters. By comparison. the optic
nerve is only about 2 millimeters in diam-
cter, and the entire visual cortex of the
brain (the region of the brain that “pro-
cesses” the signals that come from the
eves) is only several centimeters in size.
Because of that, the maximum number of
electrodes that can be used is limited to a
very few.

Thercfore, providing real vision for the
blind seems to be ar impossible dream, or
a challenge for doctors and engineers
looking for a new frontier. R-E
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Bar-Graph Voltmeter

for your CAR

Your cars ammeter can't warn you about impending battery failure. But this bargraph voitmeter
will help you keep tabs on your cars charging system!

HAVE YOU EVER BEEN STRANDED IN A
parking lot because of a dead battery?
Nearly all of us have at one time or an-
other—usually at the most inconvenient
time. But that situaiion could be easily
avoided if you knew your batlery's con-
dition

Adding a voltmeter 10 your dashboard
instruments is the best way (o track your
battery's performance. We'll show you
how to build a volimcter that's a bit dif-
ferent from the ones you are accustomed
toseeing. Instead of a traditional mechan-
ical meter movement. this one uses a
sleek-looking, easy-to-read bargraph dis-
play. The display uses ten LED's (Light
Emiuing Diodes) to display a veliage
range from 10.5 to 15 wolts. Each LED
represents a 0.5-volt step in voliage.

The voltmeter is designed around Na-
tional Semiconductor’s LM3914 dot/bar
display driver. Using that IC keeps the rest
of the circuit simple: only 15 passive com-
ponents plus the |0 display LED's are
required.

The voltmeter circult

The schematic of the volimeter is
shown in Fig. 1. The heart of the circuit is
IC1, the LM-3914 dot/bar display driver.
That IC contains nearly everything
needed o construct a surprisingly accu-
rate volimeter.

As you can sce from the simplified rep-
resentation of the driver’s internal circuit-
ry shown in the schematic. the device

STEVE PENCE

contzins a precision voltage reference
source that is very stable over a wide range
of supply voliages and temperatures. It
also has a precision voliage-divider chain
made up of ten IK resistors.

When the voltage reference is properly
connected across the divider chain. 10
very accurate voltages are set up at the
junctions of each of the 1K resistors. Each
of these reference voltages are fed to the
input of a separate comparator. which
compares the reference voltage with the
voltage presented o the input at pin 5.

H the input voliage is greater than the
reference sollage, the comparator's out-
put will go low, wrning on its respective
LED. As the input voltage zoes higher.
successively higher LED's wum on. The
voltage that each LED represents is deter-
mined by the total voltage applied to the
divider chain. If onc volt is applied then
each step will equal .1 vol.

You will note that the input voltage ap-
plied to pin 5 is first divided in half by R
and R2. That's because the 3914 cannot
measure a voltage that is equal to its sup-
ply voltage. We use the voltage divider to
cut it in half o provide plenty of head-
room. This means that when the battery
voltage changes by .5 volt the input to the
driver sees only a .25-volt change.

In order for the driver to measure in
.25-volt sicps we must apply 2.5 volts to
the intemmal divider chain. That is accom-
plished by setting trimmer potentiometer
R5 to the correct value. The internal voir-
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age reference is set up to provide a con-
stant current down through RS (which is
in parallel with the precision divider) and
through R6. The voltage dropped across
R35 is therefore also seen across the preci-
sion divider.

Resistor R6 is needed because we must
begin our measurement at 10.5 volts in-
stead of ground. That resistor essentially
extends the bottom of 1he intemal divider.
The first comparator therefore tums on
when the input signad is .25 volt above the
voltage seen at the top of R6. I the con-
stant current from the reference source is
set (o provide a 5.0-volt drop across R6,
then the first comparator will tum on
when the input voltage is equal 1o 5.25
volts (which corresponds to 2 battery volt-
age of 10,5 volis that is divided in half).

Trimmer potentiometer RS is next ad-
justed to so that 7.5 volts is applied to the
1op side of the divider. You now have 2.5
volts across the divider for the required
.25 volt per step. Since the current through
R5 and Ré is constant, the voltage
dropped across R6 will be constant. even
if the value of RS is changed.

Resisior R7 and diedes D2 through DS
clamp the voltage applied to the LED's to
about 3 volis. This limits the power that
the driver IC must handie and improves
measurement linearity.

The electrical systems of most auto-
mobiles are extremely noisy. often pro-
ducing narrow spikes as much as 200 volts
in amplitude. Spikes of that magnitde
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FIG. 1—THE BARGRAPH VOLTMETER SCHEMATIC shows 1hat the circuit Is not complex. To make the
mater easy 10 read st 8 glance. you might consider installing yellow. green and red LED' to represent
ditterent votlage ranges.
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FIG. 2—-THE FOIL PATTERN for the bargraph voltmeter I8 shown full 8iz8. The circuil layout is not
critical, 30 you may prefer to use point-to-point wirtng. But & PC board will cerfalnly keep [hings nester,

can easily ruin a projeet of this nature if
precautions are not taken. A lowpass filier
made up of LI and C2 guards against
voltuge spikes. Diode D1 is used to protect
against reverse voltage in case the volt-
meier is hooked up backward. Although
those three components are not required
for the volimeter to operate. you should
install them: They do increase long term
reliability.

Building the voltmeter

The bargraph voltmeter is easy to build.
It's made up of a printed-circuit board.
one integraled cireuit, and « few discreet
components. A PC board is not essential.
but it certainly is a convenience. A foil
pattern for a board is shown in Fig. 2. You
can, however, baild the meler using pre-
punched circuit board and point-to-point
wiring techniques. The layout of the ¢ir-
cuit is not critical. The parts are available
from a large number of electronics dis-
tributors oc from the source listed in the
parts list.

Once you have all the pants together,
you can begin assembly by installing the
components by following the pans-place-
ment guide of Fig. 3. Remember that the
diodes, the LED's, and capaciter C2 are
polarized and must be insialied in the cor-
rect direction.

When installing the LED's be sure they
are all placed the same height from the PC
board (approximately .150 inches). That's
most easily done by having someone hold
the board for you while you solder them
into piace. Have him hold the board foil
side up, with the LED's inslailed over a
flat surface. That will force the faces of all
the LED's to be at the same height from
the board. After they are all soldered in.
bend them over so they are parallel to the
surface of the board (see Fig. 4).

I you have access to different-colored
LED’s. you might consider installing
them 1o signal differemt voltages. For ex-
ample. yellow could represent anything
under 12 volis, green could indicate inpuis
between 12 and 14 volts, and red could be
used to indicate that your battery is over-
charging.

Don’t forget 1o install the jumper wire.
JI. on the prinied circuit board. That pro-
grams the LM3914 1o display in the bar
mode. If, on the other hand. you prefer the
dot mode (in which only one LED at a
time comes on} simply leave the jumper
out,

Calibrating the meter

Calibration is easy to do—but it does
require the use of an accurate voltmeter as
a reference. The calibraling meter should
be able to read to within at least .| voltona
10-volt range.
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FIG. 3—PARTS PLACEMENT DIAGRAM. Note that for Lhe unlt to read from left to right, It must be

installed toll-slde up.

FIG. 4—THE ASSEl

BLED VOLTMETER BOARD. When you Instali the LED'S, make aure (hat

you keep them all Ihe same height. and bend them evenly.

Preset variable resistors R4 and RS to
the center of their range. Connect the
meter to a source between 12 volts and 15
volls. With your calibrating voltmeter,
measure the vollage from pin 4 of the ICto
ground {across resistor R6). Adjust R4 for
exactly 5.0 volts at this point.

Next measure the voltage from pin 8 of

the IC 10 ground {across RS and R6). Ad-
just RS for exactly 7.5 volis. The two
adjustments should not interact, but re-
check the voltage at pin 4 just to be sure.

Installing the voltmeter

Mechanically, there is only one thing
you have to keep in mind when installing
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PARTS LIST
Resistors
R1, R2—30,100 chms, /4 watl, 1%
R3—750 ohms 1/4 watt, 5%
R4—500 ohms timmer potentiometer
R5—5000 ohms. tnmmér poténtiometer
R6—3740 ohms, 1/4 wan. 1%
R7—82 ochms, 2 watts
Capacilors
C1—0.1 pF, ceramic disc
C2-—10 uF, 16 volis, tantalum
Samlconductora
1C1—{M3914 bar/dot display driver
D1-D5—1N40O
LED1-LED10—rectangular red LED
L1—1.0 pH choke
The following are avallable from Elephant
Electronics Inc., P.O. Box 41770-P, Phoe-'
nix, AZ., 85000: Printed circult board only,
(BVM-1) 55.95; PC board whh all board-.
mounted perta, (BVM-2) $19.95; Kit of all
paris including case, (BVM-4) 524 .95, Ari-
zona residenis add 8% sales tax. Canadi-
anorders please ramitin U.S. funds. Allow
4 to & weeks for delivery.

the volimeter: In order for the display to
read from left to right, the PC board must
be mounted with the foil side up.

Many cars come equipped with an am-
meter to indicate charging is taking place.
Although this tells you that the altermator
is charging, it does not tel} whether or not
the batiery is accepting the charge. A voli-
meter on the other hand lets you know
immediately what is happening in the
charging system. It can give you ad-
vanced waming that your battery is on the
way out.

If your battery is fully charged, the en-
gine is not runmng, and no accessories arg
on, you should measure 12 to 12.5 volts. If
the battery is placed under lcad by turning
on the headlights the voliage should drop
only a half a volt or so. After starting the
engine, the aliemator will quickly bring
the battery vollage up to 13 or 14 volts if
the system is charging properly.

If the alternator voltage were to rise
more that 2 volts above the battery volt-
age, it would jndicate overcharging. One
possible reason could be a bad voliage
regulator ground. Overcharging will
cause excessive boiling of the ¢lectrolyte
and warping of the plates. Thai can lead to
intemnal shorts.

1f the battery isn't holding a charge
properly, it is easily detected by checking
the voliage just before starting the engine.
If the voltage has dropped to 1] volis or
less over night, you may soon be stuck ina
parking lot somewhere.

One of the real advantages to the voli-
meier is that you become accustomed 1o
the normal pattern of voltage fluctuations.
When a problem rears its head, the pattern
will change and you then have an early
warning of impending doom. R-E
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Don't throw away those old or inoperable circuit boards;
the board and many of its components can be salvaged!

IN THESE TIMES OF RECESSION AND INF-
lated electronics prices. re-stocking your
parts cabinets from surplus equipment be-
gins to Jook very attractive. What's more.
for the cost of about 53.00 or $4.00. you
can ge1 an obsoleie circuit board chuck
full of diodes. transistors. capacitors of
various types. and resistors (both fixed
and trimmer).

The obvious advantage of buying sur-
plus boards. like the one shown in Fig. 1.
ts low cost. but there is another reason for
such a purchase: most of the material
comes from professional equipment.
where high-quality. high-tolerance com-
ponents are the rule rather than the excep-
tion.

If you are willing to spend a bit of time
browsing around in surplus stores. or
going through surplus fliers and advertise-
ments, you'll find plenty of equipmem
and circuit boards that can be bought
“dint-cheap.” Those bargains can run
from bags of surplus components to sub-
assemblies to even complete pieces of
equipment. And if you like to experiment
with digital circuitry. you'll find that
there’s an equally rich harvest of logic
components available.

Where 10 00k

A good place to begin your search for
surplus bargains without leaving your

HAROLD WRIGHT

FIG. 1—SURPLUS CIRCUIT boards often con-
taln high-Quality components worth 1ar more
than the price pald for the board.

easy-chair is in the back pages of Radio-
Electronics. But an cven better source is
an electronics surphus retailer. That's be-
cause you can examine and handle the
material before you buy it. You can find
surplus recailers in most of the larger cit-
ies throughout the country.

Flea markets are another possible
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source, With surprising frequency, you'll
find eiectronic surplus scattered through
the tables. There are even fea markets
dedicated to nothing but electronics and
computer equipment. Ham associations,
for instance. often hold flea markets of
that type.

Choosling surplus components

The *“grab-bag" type of surplus can be
a risky investment. Sealed in plastic bags.
it is extremely difficult 1o evaluate the
components, and the bag may contain
many unmarked components. or ones
with non-standard values.

If you browse through ihe stores, carry
a small lighted magnifier. Many surplus
outlets are poorly lighted and there's no
fun in trying to read 1he tiny labelson IC's
and transistors under those conditions.

[f you are working on a a board covered
with [C’s aid discover that the only mark-
ings on them are manufacturer's numbers.
study the layout before starting compo-
nent removal. There are clues that can
help to identify ground pins and positive
supply pins. You might also want 10 2o
over Kenneth H. Recorrs” anicle (Radio-
Electronics March. 1981) ldentifying
Unmarked ICs™ and “How to Identify
Unmarked ICs” by Olson and Ann L.
Zevnik in the January 1980 issue.

Avoid, like the plague. boards that have
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been sprayed with a clear epoxy or a sim-
ilar coating after assembly. They may look
clean and pretty, but removing the parts
from the boards almost always desiroys
them. Look for double-sided printed-cir-
cuil boards with plated-through holes,
Except for the IC’s, the compenents are
casier to remove than those on single-
sided boards {more on that later),

Be wary of CMOS [Cs, particularly
the 4000 series, You may somelimes find
them packaged in anti-static tubes or
plugged into conductive foam, but if
they're loose in a bin or packaged in non-
conductive plastic bags. don’l even bother
with them. They ve probably already
becn zapped into uselessness by siatic
charges during handling.

Surplus boards covered with TTL 1C’s,
and little ¢lse, are not usually worth the
time and trouble it takes to remove the
componcnts without damage. Besides.
most TTL 1C’s can be had new for a few
cents each.

Look for boards where the resistors,
capacilors., and transistors have been
mounted so that they stand off the board,
making it easier (especiaily with tran-
sistors) to remove the component without
heat or mcchanical damage. At times.
you may find a board on which the tran-
sistors are mounted with a spacer collar
between the board and the component
body. Those collars are easily crushed,
without damaging the transistor, leaving
the leads exposed and accessible,

Vertically mounted resistors and capac-
itors are easily removed. but remember
that the leads have been rimmed so that
one is much shorter than the other.

It’s also a good idea to try Lo get circuit
boards from the pre-1C era. Often the
monetary value of the componenis found
on such boards far outsweigh the price you
pay. For example, the ciccuit board shown
in Fig. | had two tantalum capacitors on il
thal were worth more than the total price
of the board.

Tantalum capacitors come in several
case styles (lubular. disc, teardrop
shaped} as Fig. 2 shows. Such units were
used quite freely in older equipment, and
are among (he more expensive cupacitors

=

when bought new. The tubular type (see
Fig. 2-a) is easily recognized by the rod-
like protrusion at the positive terminal.
The negative lead connects directly o the
case.

Oxher tantalum capacitors may resem-
ble ceramic types. like those shown in
Fig. 2-b and Fig. 2-c. Those small lan-
talum units can be distinguished from the
ceramic Types by the capacitance and volt-
age ralings, and polarity markings that
are printed on them. In most cases, you'll
find their capacitance value to be far high-
er for their size than that of ceramic types.

You should also try to get older. com-
plete sections of equipment, They re ofien
preity chcap. and may contain reusable
multiconductor color-coded cables and a
wealth of high quality hardware (bolts,
nuts, washers, cable clamps. angle
brackets. etc).

Keep an eye out for complete power
supplics. Some of those unils can supply
*+ 5-volts at 10 amps or more, + [Qor 12
volts, and so on. Occasionally the power
supply may have uncommitted {rectified
and fittered, but unregulated) outputs of
up 10 30 volts. which is perfect for build-
ing your own variable supply around a
three terminal regulator like the LM317.
Such power supplies can oficn be had for
about the price you would pay for just one
of the 10.000 1o 30,000 pF flter capaci-
tors that they contain.

Stripping tools

When stripping or salvaging old
boards. there are a few tools that are €s-
sential. Most of those. fortunately. should
already be in your electronics tool kit.
Perhaps the only Lol you might consider
purchasing. if you don’t aircady havc one,
is some sort of desoldering bulb or a sol-
der sucker. Those can be had for just a
couplc of dollars. (You might be tempted
lo spring for one of those motorized vac-
uum pump desoldering tools, but it makes
little sense to spend large sums of meney
jusi 10 save a few dollars on surplus parts.
A desoldering bulb works well and will
last for several years.) Not only are such
devices useful in salvage operations, but
they re also handy to have around when
you accidentally bndge solder across the
traces or pads on PC boards while build-
ing some ¢lectronics project. Other essen-
tials in the salvage operation include a set

of jeweler's screwdrivers, needle nose
pliers, small flush cutters, miniature
peinted-nose and spring-loaded alumi-
num heat sinks. and a low-wattage solder-
ing iron.

Stripping boards and equlpmenl

When removing parts from PC boards.
the small jeweler's screwdrivers (men-
tioned above) are use as wedges and pries
1o remove resistors, capacitors, and di-
odes. as Fig 3 shows. If therc's room,
wedge the screwdriver between the lead
and 1he body of the component (see Fig.
3.a) so that the screwdriver doubles as a
heat sink,

On the other hand, if that's not possi-
ble, you’ll have to place the screwdriver
under the component body uself, as
shown in Fig. 3-b. (It may be necessary 1o
also use a heat sink if your working with
heat-sensitive pans, like diodes.) When
that method is used to remove glass-en-
cased signal diodes and Y-wait resisiors,
take your time and be careful. Too much
pry power can break the component.

Before applying heat to the joint. clean
the soldering iron tip on a piece of damp
terry clothand tin it (apply a small amount
of solder) to ensure the best heat transfer.
The small molten-solder bead that forms
on the tip of the iron causes the old solder
joint to melt almost instantly. Aim care-
fully or you may lose the bead to an adja-
cent trace.

With the screwdriver in place, flip the
board over and apply heat to the solder
joint, prying the component away from
board until the end pops free. Now the
component can be bent straight up. Free
the second end by gripping the bottom
lead (se¢ Fig. 4) with a needle nose pliers,
which doubles as a heat sink. 10 avoid
strain on the component body. Then apply
heat and pull straight up.

Resistors. Capacitors, and diodes with
teads bemt at right angles and ihen sol-
dered in place can be troublesome. But,
by using the procedure ouitined in Fig. 5.
a lot of the hassle can be eliminated.
{Notice that the figure shows the soldcring
iron applied to the component side of the
board; that will be explained shortly.)

The first thing to do in the case of bent
leads is to melt the joint and remove as
much of the solder as possible, as Fig. 5-a
shows, If there is any space between the

: S

& PC BOARD
F1G. 2—TANTALUM CAPACITORS come In vari- ’ 4 %
oty of shapes and sizes: & shows i tubular lype; FIG. —5MALL JEWELERS' SCREWDRIVERS are ideal for componant 8alvaging operallons wiiere
a disc type I8 in b. and ¢ | w teardrop shaped prying is necassary: In a the screwdriver is placed batween the body and jead of the unit; in bitis place
unit. under (ha body itsell.
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PC BOARD

SOLDER
JOINY

F1G. 4—NEEDLE NOSE pliers holding the com-
ponent lead doubie as 8 heat sink 1o prevent
possible thermal damage.

component body and the board, it is better
to heat the joint and push the lead fusther
into the hole (see Fig. 5-b) That leaves the
bent portion of the lead far enough away
from the board and the solder so that itcan
be straightened out (Fig. 5¢).

Now when the solder joint is reheated
(see Fig. 5-d), the component lead can be
casily pulled free. Then free the other end
of the component (see Fig. 5-¢). If, on the
other hand, there is no slack between the
component and the board, and the leads
are bent, they'll have 10 be straightened
using the edge of a small knife before
attempting to remove the compenent.

Removing components from double-
sided boards with plated-through holes is
casier because the joints can be heated
from the component side of 1he board (as
shown in Fig. 5). That makes identifica-
tion of the cormect solder joint simple.
(Have you ever applied heat to a solder
joint on a single-sided board and dis-

‘-
{

STRAIGHTEN
BEND

covered that you'd been heating the wrong
connection?}

The molten-solder method can be use
to exiract parts from a single-sided board
while working from the component side.
To do so. simply heat the lead of the
compaenent with a freshly tinned solder
ing iron tip and allow the heat to be trans-
ferred to the solder joint. [n just a few
seconds, the joinl will be melted and the
lead can be freed from the board.

Regardless of which side of the board
you work from, use caution when remov-
ing tantalum capacitors and signal diodes.
‘They re casily damaged by excessive
heat.

Removing transistors from the board
without damaging 1them can be cither ex-
tremely casy or almost impussible. Tran-
sistors mounted with the case flush to the
board are extremely difficult to remuve
without heat damage (o the unit. or me-
chanical damage 1o the leads. Prying with
2 jeweler’s screwdriver or 2 knife can
break off one or more leads flush with the
case. With flush-mounted transistors,
braking the board (which we’ll cover
shortly) may do the trick, but the Jeads
will be so short that they’ll be difficult
work with.

When transistors are mounted with
sland-offs or space between the body and
the board, the leads can be quickly and
safely clipped at the board surface using
flush cutters and stiil leave enough lead to
allow easy installaiion on your project.
However, if you prefer to desolder the
unit. heat sinks should be clipped onto
each !ead as it's heated and removed.

The removal of mulii-turn rimmer po-
tentiomelers is easy if the right echnique
is used. The only real problem here is
similar to that of flush-mounted tran-

PUEH
GOWN

FIG, 5—THE FIVE STEP Pﬁb_f'EDaﬁ'E for remoying components whose leads have been bent and

soldered down |b shown heds.
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sistors—the danger of lead breakage.
Most small soldering irons have a tip long
enough to bridge the 1wo closest pins at
the turn-screw end of the unit. as Fig. 6
shows.

MULTITURN
TRIMRER
POTENTIOMETER

PCEDARD

FIG. 6—TWO TERMINALS of 8 multiturn timmer
potenliometer can be Ireed using Ihis tech-
nique.

Before you begin, make sure that the tip
of the iron has been cleaned and tinned.
With heat applied, lift or gently pry the
front end of the body until it just begins to
separate from the board. Trying 1o com-
pletely free the turn-screw end at this
stage can snap the back pin. Move to the
back terminal and repeat the procedure,
very carefully going back and fourth until
the component pops free,

Going back and forth between the two
ends in that manner releases the unit with-
out damage. If the leads have been bent,
you will have to ¢lean and straighten them
before attempiing to free component from
the board. The above miethod alse works
well with small transformers. ferrite pulse
transformers, and small encased chokes,

A more brutal approach to compeonent
removai is board breaking—a simple task
with plastic boards. but a bit more diffi-
cult with glass-epoxy types. If the leads
are aligned (as in Fig. 7), & whole row of
compenents can be freed in one opera-
tion. For this method. the first thing 1o do
is to etch a straight line along the row of
compenents with a straight edge razor (as
indicated by the dotted line).

Then all you have to do is break off the
strip with a pair of heavy-duty pliers, start-
ing at onc end and working along the row,
Just try te crack the board slightly on the
first pass. Once the full length of the row
has been cracked. go over 1t again. com-
pieting the break. Watch for leads that
remain attached to the break-off strip.
{The component may breazk on the final
bend.) By nibbling at the board with a pair
of heavy diagonal cutters, the companent
can be completely freed.
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FIG. 7—CIACUIT BOARDS can be ®aslly
stripped using Ihis brule-force method when
companems are sligned.

Where componenis form staggered
lines or patterns. two pair of heavy pliers
can be used 1o break off squares or strips.
And then using your cutters. the individu-
al componenis can be nibbled free. At this
point. there may be scraps of printed-cir-
cuit material still ¢linging to the lead.
Simply melt the solder surrounding the
lead and slide off the circuit material. If
the leads are bent, follow the technique
outlined {above) for bent leads.

Salvaging PC boards

Some boards may be re-usable after
stripping. however. that’s usually only
worth while where card-cdge conneclors
with gold-piated contacts are involved
and if matching surplus sockets are avail-
able. Once the componenis have been re-
moved and the board is completcly clean
{no bits of Icad anywhere). the old cir¢uit-
board traces can be stripped with a small
air-powered or electric high-speed chisel.

The blade must be razor sharp and have
an absolutely straight edge. To strip the
board, lay it flal on a solid surface and let
the rapid strokes of the chisel peel off
printed-Circuil material, but be sure the
contacts of the card edge are left intact.
Now stick-on copper traces and pads can
be used w layout the new circuit pattern.
You might also want to dritl holes as
needed to accornmodate the new ¢ircuit.
and use poinl-to-point wiring as done
with perforated construction board.

It is alsp possible to cul the contact
porticn of the board away from the com-
ponent seclion and attach another piece of
circuit board. I you have surplus cards
with good gold-plated contacts and a card
cage to match, cut the card, as shown in
Fig. 8, separating the component section
and contacl portions cornpletely. In this

operalion. use a straight edge (o score as
deeply as possible on both sides of the
board before breaking. Be sure (o leave
enough of the trace leading to the conlacts
10 allow for later connection to the new
circuit withoul invading the contacl area.

STICK-Ox COPPER
TAPES FOR

CUT ALONG
HREW CIRCUIT

DOTTED LINE

PADS TO MAKE
CONNECTIONS TO
POINT.TOPOINT
WIRING

AP
£ \/%

JUMPERS TO PADS OR
TO STICK-ON COPPER
FOR NEW CIRCUITS

|

NEW PC BOARD

FIG. &—PC BOARDS ¢an be salvaged by remov-
Ing the tratings and using stick-on topper
tapes and pads for the new l&yout,

A new piece of perforated construciion
board can be attached to the contact
portion of the board using a thin plastic
{splicer) strip and epoxy glue. Once the
conlacl area is separated from the compo-
nent section of the board, Lthe two pieces
of c¢ircuit board that are to be joined
should be sanded with a medium grade of
sandpaper to provide some “tooth” for
the cement.

If the card cage has card guides. the
splicer strip must be lefi clear of the card
edges 5o that the board does not get hung
up on the guides when inscnied into the
card cage. Use 5-minute cpoxy and keep
cverything perfectly flat so that the card
will follow the guides.

Stocking salvaged parts

Nothing can be more frustrating than
irying o find a specific value of resistor or
capacitor in a large can of mixed compo-
nents. [T the boards are stripped as you get
them and the components are soried by
their values, paying attention to their voli-
age or watlage ratings, life in the shopcan
be much simpler.

Using a cabinet with small drawers is
the usual approach to pants storage. But if
you are developing a project on a pro-
toboard, or wiring up a chassis, you can
wind-up making twenty to fifty trips o
that cabinet. A betier way of storing your
surplus is to build a few shoe-box sized
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wooden boxes from scraps of plywood
and panel board. You'll be surprised how
much easier it makes construction or cir-
cuil development. And the box can sit
next to what ever you're working on, with
every value in plain sight at & glance.

Details of box construciion. and its di-
mensions. are given in Fig. 9 and Fig 10,
The panitions arc spaced 10 hold five rows
of ten 1-% X 3-% inch pill bottles. Un-
marked. ingxpensive bottles can be ob-
tained from your local pharmacy in lots of
100 or 200. Circular self-stick labels can
be used to mark the botlles according 10
value.

-?__

2.5/8

-

— 1

FIG. 9—DEMENSIONS FOR the side panels of
the parts box is shown here.

330 DHMS

220 OHws 1AW
1AW

3
910/0 LRI

| ¥
r £~ PANEL BOARD STRIPS

== = — BB - ==

PANEL BOARD
BOTTOM

FIG. 10—DIVIDERS FOR THE box are made of
pangling and should be #venly spaced. Small
botties tsn be used to hold various tompoOnent
values

The two siolted end poriions are made
from half-inch thick plywood and should
be cut to the dimensions shown in Fig. 9.
Then cut four evenly spaced siols, 3%
inches apart and ¥a inch deep, into each lo
hold the pancl-board dividers. Cut the

continued on page 90
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Servicing
Cordiess 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'LL

Pa rt continue our look at

troubleshooting cordless telephones by
looking at our second Operational test, the
dial-tone test.

Dial-tone-test analysis

At the conclusion of the ring test. dis-
connect the ring generator and apply a
0.05-volt RMS dial tone. That is a dual
audio-lone of 352 Hz and 440 Hz,
however 2 single tone in the 300-3000 Hz

range may be used to simulate the dial
tone. Pick up the portable unit, set it to
TALK, and listen for the dial tone. Also
note whether the 1IN usg indicator on the
base unit is lighted; most cordless phones
have an 1N use indicator 10 show when
they are off-hook.

Let us again examine the block di-
agram of Fig. 2 (although it originally
appeared last month. it is shown here once
again for your convenience) and analyze
what that test can show us. When the

t' l uw"—-ﬂ_f'# =
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portable unit is placed in the TALK mode.
its RF transmitter and pilot signal {guard-
tone) generator are turned on. The base
unit’s receiver detects the RF signal and
recognizes the guardione. Guardtone de-
tection causes the hybrid relay 1o go into
an off-hook state. which completes the
connection to the telephone line and tums
on the 1N usk indicator.

Let’s see what needs to happen for the
dial tone to be heard im the portable unit,
First. the phone must go off-hook, which

67
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is checked by operation of the N USE
indicator, as just described. When the
hybrid relay goes off-hook. it tums on the
base unit’s RF transmiter (this time with-
out ring-signal medulation). Dial-tone au-
dio from the telephone line modulates the
RF carrier. which is detected by the pona-
ble unit’s receiver and fed through the
audio circuits to the earpiece.

If you can hear dial tone, both paths are
operating. If the m usk indicator lights.
the ponable-to-base path is operating. If
the 1% usE indicator does not light. the
problem lies elsewhere. The dial test pro-
cedure is summarized in Fig. S,

The dial-tone test should be performed
even if the ring test should prove unsuc-
cessful. That's because performing the
two tesis can help funher narrow down the
source of the problem.

For instance. if neither the catL buiton
ner 20-Hz ring gencrator will ring the
portable unit, and neither the N .USE
indicator lights nor the dial tone is heard.
the problem may be in the base unit's
power supply. A defective power supply
may cause both the RF transmitier and
receiver of the base unit to be inoperative.
Dead baueries in the ponabie unit could
also cause that symptom, as both the RF
transmitter and receiver of the ponable
unit would then not work.

If the caLL button rings the ponable
unit and the IN USE indicator works. but
the ring generator will net ring the pona-
ble unit and a dial tone is not heard. the
telephone cord is probably defective.

If neither the cAwL button nor the 20-
Hz ring gencrator will cause the ponable
unit to fing. but the 1N ust indicator
lights, listen to the portable unit for re-
ceiver hiss. If hissing is heard, it is likely
that the basc-unit transmitter is not
providing an RF carrier signal. If nothing
is heard. the ponable unit-receiver is like-
ly defective.

Dial-test analysls

If the ring test and dial-tone test are
successful, the dial test should be per-
formed. If either of the first two tests is
unsuccessful, troubleshooting and repair
of the problems uncarthed must be at-
tended (o first.

The dial test consists of dialing all dig-
its 0 through 9 and observing ihat those
same digits are displaved on the dial de-
coder, If so, we will proceed to the voice
test. [f not, we have a dialing problem to
troubleshoot. \We'll cover that in more de-
tail later in this article. The dial test pro-
cedure is summarized in Fig. 6.

Volce-test analysis

If you have successfully completed the
first three tesis, you should now perform a
woice test. That est consists merely of
speaking into the portable unit mouth-
piece and listening to the sidetenc for ade-
quate level and voice quality.

VI.? MH:

S | FERRITE BAR
RECEIVER ANTENNA
JAaunio amwp 1.7 DA 4 6 MH2 ==
& GATE BAND
PATH EOR 1.7 MHz
TALK | RING SIGNAL | INCOMING SIGNAL
AMPLIFIER
& & DETECTOR
wZE
@ 3 [®] STiTER PATH FOR 46 MH;
] m | INC}IHING SIGRAL
0| 2
DIALING KEYPAD Rl
AB/49 MKz
MICROPHONKE 1 [ ol YTELESCDPING
TRANSMITTER [ ! ANTENNA
AUDID AMP 42 MHz BAND
& GATE
2
TO
TELEPHONE 1649 MNz
LINE R BT Trsl.sscupmn
) RELAY Shial RECEIVER | ANTEHNA
DRIVER Al 49 MHz BAND {IF 46 MHz BAND
IS USED]
HYBRID LOW
| RELAY ™ =1 PASS
TRANSFORMER e
RING SIGHAL TO POWER LINE
" GENERATOR IF 1,7 MHz BAND
TRANSMITTER ¥ _'_S_"fm
l L li7aR46MH;BAND

&

FIG, 2—HOW A CORDLESS TELEPHONE WORKS. A biock diagram of ¥'portable unit is shown in &,
while the block diagram of 1he base unit la shown in b, ’

The earlier tests have already checked
out the RF path in both directions and
confirmed that the telephone cord is good.
The dial-tone test has even confirmed the
audio path from telephone line to the por-
table unit. This last test will additionally
confirm the audio path from portable unit
to the telephone line. recheck the return
audio path. check for voice level, amd
check for distonion. The woice test pro-
cedure is summarized in Fig, 7

If the voice test reveals an inadequate
sidetone level, the following tests should
be conducted. Connect an AC voltmeter
10 the telephone line simulator and ob-
serve the reading while talking into the
portable unit of the telephone.

Low voic¢e-sidetone-level may be
caused in¢ither direction: microphone au-
dio is fed through the ponable-to-base RF
link, is coupled by a hybrid transformer to
the telephone line, and into the base-to-
ponable RF link at the base unit and fed
back to the earpiece. Measuring the voice
level at the tciephone line splits that path
to help isolate the cause of attenuation. If
speaking into the portable unit does not
cause the mcter to read 0.1-volt RMS, or
more. the porniable-1o-base link is suspect.
Otherwise, the problem is likely to lic in
the base-to-portable link.

www americanradiohistorv com

Troubleshooting

Once the operational ¢hecks have
shown a problem and narrowed it down to
a broad group of circuits, further trou-
bleshooting will be required to pinpoint
the specific circuit that is faulty. The fol-
lowing methods should be helpful in per-
forming such troubleshooting. Due to the
fact that repair might uncener or ercate
new problems, it is always a good idea to
go back and repeat the operational tests
afier the cordless telephone has been re-
paired.

If the portable unit will not ring from
the CALL button on the base unit. we need
to determine whether the problem is in the
base-unit transmitter or the portable unit-
receiver. First. let's check out the base-
unil ransmittcr.

The first measurement that should be
taken is of the RF output-level. For 1.7-
MHz band units, checking the RF level is
rather difficuit. The RF signal must be
removed from the AC power line, demod-
ulated, and then fed to a mcter. We do not
recommend trying (o build your own cir-
cuit for that test. Failure to completely
remove the 60-Hz AC component from
the RF signal could result in clectrical
shock or severe damage to the equipment
used in demodulating and measuring the
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RF signal. Thus, it is beiter to rely on
equipment that is speclally designed for
that task: the B + K /050 previously men-
tioned is one unit that is appropriate for
such testing.

For 46-MHz band untis, connect an RF
probe to a multimeter. Touch the probe to
the antenna of the base unit and read the
level on the meter while holding the carl
button on the base unil.

For esther 1.7-MHz band or 46-MHz
band units, most good cordless tele-
phones should measure about 4 volts. bul
a reading of even ¥ volt should pesmit
ringing at close range. If there is no read-
ing, the base unil transmitter is com-
pletely dead. Make DC voltage and
resistance measurements in the RF os-
cillator and output stages lo determine the
cause of the problem.

If an RF output is indicated, we should
measure frequency ermor and ring-signal
modulation. Turn on the base-unit trans-
mitter without ring-voltage modulation
and measure the RF frequency error
(using a frequency counter). If the fre-
quency error ts more that 2 kHz. the base-
unit transmitter frequency should be ad-
justed.

If the base-unil transmitter is working,
we should check that the transmitter is
being modulated by the proper ring signal
(in the 700- 1o 1500-Hz range}. The ring
signal is gencrated either when the caLL
button has been pressed or when a 20-Hz
ring signal is detected from the telephone
line. It is important that that signal be of
comect frequency and amplitude, other-
wise it will not be passed by the filter in
the portable unil. The ring signal should
produce about 3 10 4 kHz of deviation. We
¢an measure the ring signal frequency by
using a frequency counter connected to 2
demodulator ¢ireuit (an appropriate de-
modulator is provided in the {050). To
measure the modulation caused by ihe
ring signal, 2 deviation meter must be
used (see Fig. 8).

If all of the previous tests work, we
know that the fault is in the portable unit.
The first step in troubleshooting the porta-
ble unit is making sure that it is receiving
the signa!. Transmit an RF signal to the
portable unii, modulating it with the prop-
er ring-signal frequency (adjust the level
for 4 kHz of deviation). Connect a probe
to the output of the discriminator (the de-
medulator in an FM receiver is often
called a discriminator) and measure the
AC-signal leve] using an AC voltmeter. It
may be wise to actually view (he signal on
an oscilloscope to make sure thal it has ot
been distorted in the demodulation pro-
cess,

If no signal is present, the problem is in
the RF or IF section of the portabl¢ unit's
receiver. Check that each of the oscillators
is operating. and check each IF signal to
make sure that the mixers are operaling
properly. Most reccivers arc dual con-

SET POATABLE
UNIT TO TALK

DIAL TONE
1S HEARD

YES

PROCEED
TO DIAL
TEST

DIAL DIGITS
0THRUY

CORRECT
QIGITS APPEAR
AT DECDDER

KO

IN USE
INDICATOR
LIGHTED

ND

YES

TROUBLESHODT
BASE UNIT
VDICE CIRCUITS

YES

TROUBLESHDOT
PORTABLE UNIT
VOICE CIRCITS

TROLBLESHOOT
PORTABLE UNIT
TRANSMITTER

0K

TROUBLESHOOY
BASE UNIT
RECEIVER

FiG. 5—EVEN IF THE RING TEST should uncover a fault. the disi-tone tesl shoutd be performed

YES

PRDCEED
TD VOICE
TEST

PULSE
QIALING

TROUBLESHODOTY
DIALEH IN
PORTABLE UNIT

TROUBLESKOOT
DIAL PULSING
IN BASE UNIT
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DTMF TONE
DIALING

CHECK TONE
LEVEL

TROUGLESHOOT
OIALER IN
PORTABLE UNIT

TROUALESHOOT
DETECTOR IN
BASE UNIT

FIG. 6—TO DETERMINE If there is a problem with the telephone’s dialing systarm, this 181 should be
performed.

5861 NN
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SPEAK INTD

TROUBLESHOOT
PORTABLE UNIT

MOUTHMECE

SIDETONE ND
HEARO

YES

VOICE QUALITY NO
ACCEPTABLE

YES

MICROPHONE CIRCUIT

[1].4

TADUBLESHOOT
BASE UNIT
¥OICE CIRCUIT

TROUBLESHQOT
PORTABLE UNIT
SPEAXER CIRCUIT

-

END OF
OPERATIONAL
TESTS

FiG. 7—THE YOICE TEST Is the finai check to be periormed. Dnce all of the tests are performed, it (s

possible 10 tfroublashoot and repair the telephone.

FIG. B—USING AN FM DEVIATION METER to
measure FM modulation. For 8 cordiess phone,
210 4 kHz of devistion should be seen during ihe
ring signal.

version, using two local oscillators and
two 1F stages.

If the undistorted signal is present at the
discriminator, the problem is in the ring-
signal detector, audio generator, or the
speaker (som¢ units may use a separate
buzzer for the ring signal). Moving the
probe over to the output of the ring-signal
detector. you should once again get a de-
flection on the meter. If no signal is pres-
ent, try varying the frequency of the audio
generator. If that causes a signal at the
output of the ring-signal detector, check
the frequency where ringing occurs and
re-adjust the base unit’s ring-signal gencr-
ator to that frequency. If varying the audio
frequency does not produce an output the
ring-signal detector is defective.

1f a signal is present at the output of the
ring-signal detector. move the probe to the
output of the audio generator to make sure
that an audio tone is being rencrated. If
no audio signal is being generated, the
audio renerator is defective. If an audic

signal is being generated, the speaker is
probably defective.

If the portable rings normally from the
CALL button on the base. but does not ring
from the 20-Hz signal applied to the tele-
phone cord, we should make sure thal the
telephone is actually on-hook. When the
cordless telephone is supposed to be on-
hook. measure the impedance at the tele-
phone cord (with the cord disconnected
from the line simulator or telephone line),
If the impedance is very high, the iele-
phone is on-hook. If the impedance is low
{(approximately 250 ohms) the telephone
is ofhook. (If the impedance is O, the
cord is probably shornied.) A possible
cause for the base being of f-hook might be
another portable unit operating on the
same carner ard guardtone frequencies
capturing the base, or a fault in the base
that is placing a low impedance across the
telephone line.

If the telephone proves to be on-hook.
the 20-Hz ring-detector circuit in the base
unit should be checked. Apply a continu-
ous ring signal and trace the ring signal
through the suspected ¢lrcuit with an AC
voltmeter. If the telephone cord is open,
there will be no ring signal present at the
input tothe 20-Hz ring-detector. The ring-
detector circuit often uses an opioisolator
o switch on the RF transmitier and
700-1500-Hz ring-signal generator.
Check whether the output of the opto-
isolator is switching. A non-continuous
ring signa! should be used for that check.

[f the dial tone cannot be heard at the
speakcr of the portable unit when the In
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USE indicator is on. the problem must lic
in the base-to-portable link. Because we
have alread¥ checked most of the circuits
involved in the base-to-pornable link dur-
ing the ring test. we can narrow down the
defective circuits to either the audio-am-
plifier-and-gate (in the ponable unit) or
the voice-audio cirguits in the base ynit_ If
a separate buzzer is used for ringing, also
check the speaker in the ponable unit.

If no dial-1one signal ts heard and the in
UsE indicator fails to light. troubleshoot
the circuits in the portable«to-base link.
Let’s start with the portable unit.

First check the RF level using an RF
probe and a multimeter. As stated pre-
viously. most good cordless iclephones
should measure about 4 volts, but a read-
ing of even ¥ volt should permit close
range operation. The portable unitis com-
pletely dead if there is no reading. Make
DC voltage and resistance measurements
in the RF oscillator and output stages to
pinpoint the problem.

If an RF output is indicated, we should
measure the frequency ermor and guard-
tone modulation. If the error is more than
2 kHz. the portable unit's transmiter fre-
quency should be adjusted.

If the portable-unit transmatter is work-
ing, we should check that the ransmitter
is being modulated by the proper pilot
signal (guardtone), It is important that that
signal be of correct frequency and ampli-
tude because the pilot-signal detector will
not recognize a signal that is of the wrong
frequency or 0o weak. The pilot signal
should produce about 3 to 4 kHz of devia-
tion. Using a frequency counter. the pilot-
signal frequency can be measured at the
output of a demedulator circuit, such as
the one provided on the }050. If the pilot-
stgnal (guardtone) frequency is not within
specifications. adjust it accordingly and
proceed to testing the base unit. Typical
guardtone tolerance is + 50 Hz.

[f the portable unit proves to be in prop-
eroperating condition. we must check the
base unit. The first step is to check that the
base unit is actually receiving and demod-
ulating the RF signal. Transmit an RF
signal (of the proper frequency) 10 the
base unit. Modulate the RF signal with
the proper pilot-signal (guardtone) fre-
quency ata level high encugh to produce 3
kHz of deviation. Also apply an audio
tone in the 300 to 3000 Hz range with an
amplitude high enough to eause an addi-
tional 3 kHz f deviation (6 kHz of total
deviation). Conncct an oscilloscope to the
discriminator output of the 49-MH:z band
receiver and check that the guardtone is
present. If it is, make sure that the signal
is of the proper frequency. If the signal
isn't present or has been distoned or al-
tered, the receiver is defective.

That's all we have room for now. Next
time, we'll finish up by showing you more
on how to pinpoint the cause of your cor-
dless telephone failure. R-E


www.americanradiohistory.com

 NEW KIND OF MAGAZINE FOR ELECTRONICS PROFESSIONALS

-
-
-
-
=
-
?
=
-
LEny

LIGHTPEN _
FOR YOUR COMMODORE

UPGRADE THE COCO



www.americanradiohistory.com

Take home

aworld
champion.

85* gets you a technical knackout.
The Fluke 70 Series.

Winners of the digital vs. anaiog hatt!

Since their debut, they've become
the worldwide champions of the industry.

Never before have such tough, American-
made meters offered so many protessional
leatures at such unbeatable prices.
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deluxe Fluke 77, with its own protective holSter
and unigue “Touch Hold™ function®* that
captures and holds readings, then beeps to
alert you,

So don't setlle for just a contender. Take
home a world champion,

For your nearest distsibutor or a free
brochure, call toll-free anytime
1-800-227-3800, Ext. 229. From outside Ihe
U5, call 1-402. 4961350, Ext. 229,
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EDITORIAL

Heres how to get started as an author!

mSurely, you've got a pet project that you looked at and said “Hey! that
would make 8 great article for ComputerDigest! You might be right,

You write a letter to the Editor, telling what the proiect is, how well it
works, why our readers will want to see it, and what its all about. If we
think s interesting, you'll get a |etter asking you to go ahead with the
project.

Now you're going to write about your project. Start at the beginning,
telling our reaclers why you needed it, how you constructed it, and how it
works, Since the ComputerDigest reader is knowledgeable, you ¢an go
Into detail. Explain how to connect it into the system, test it, and use it.

When you're writing about it, write to express, not to impress Don't
worry about using “big words” or flowery language. Say what has to be
said concisely, as though you were explaining it to 3 friend. We do not pay
"by the word” so adding material won't enhance your income. Include a
detailed parts list with sources for all parts used. Reference all art and
photos in the text (*See Fig. 1, etc.*)

Illustrations

Draw all schematics carefully We don't expect finished artwork, but we
want 1o be able to make out what you're trying to show: Use a ruler and
add your lettering carefuliy.

We're 9oing to need photographs. Good, ¢lear contrasty, sharo, Black-
and-white pictures. We €annot use <olor photos in any form whatever, If
you lack photographic skills, we may ask you to send the project in so we
can photograph it here

Things don't happen ovemight. Nobody is going to drop everything to
rip your envelope open. More than one person will review the material, and
a decision made.

If (what joy!) you sent what we wanted, a contract will be sent for your
signature. When that comes back, a check will be issued by our accounting
department, and your article goes into the works.

Now what happens?

You open the new issue of ComputerDigest and see a familiar project.
It's yours, and under the title, is YOUR NAME!

Let me tell you something, that makes it all worthwhile.

You won't get rich on the payment you receive, We do pay competitively:
it usually works out to about $100 a page. Certainly it's enough to make your
effort worthwhile, and while it is your money, we recommend that you take
some of it and treat the wife to a good dinner, Just to Celebrate.

Okay. Now you know how and you know why, 50 put on your thinking
caps, and let us hear from you. <KD

Byron G. Wels
Editor

MWII. pubkahad monthly g an msart N Aadio-Electronics by Garnsback Publcabons.
Inc, 200 Park Avenue South, Nng‘o?k NY 10003. Second-Ciass Poslaga Pad a1 New York, N.Y. and sdditonal
mailing otfices. Al nghts eserved. Prnied iy U3A

A stamped seif-acdmsasd mloo' must woomplny & aubimaltec ManuscHpts andor Mtwork of pholographs i
theer returm b desrwd shoukd D resicted, Ve chsclaim arry responsdwity o thes KB or damage of
MAnUECEE mnc/or artwork, O ographs while in DU pOSS41110N OF Stharwise.
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LETTERS

Air Conditioning?

There's 8 “computer om”
where | work, thats air-conditioned
and scrupulousty clean, with a
raised floor and recessed lighting. |
just got a new computer for home,
and have none of these
refinements. Just how important
are they?—J, Sweeney, Stamford,
CT.

Not at alf. Certainly they're nice
to have, but for the average home
computer they aren't at all
essential. Where cntical matenal is
stored and run, & controlled
environment is more important. |
wouidn 't worry about that,
however

Can Anybody Help?

| own a Timex 100C and a TVRO
Earth Station. I've been looking for
a program to piot stationary
satellite positions, looking from
different parts of the U.S. Is there
such a program? Where can it be
obtained?—William Scott,
Manteca, CAL

Bifl, if there is stach & program,
i'm sure we'li hear from
someboay!

The Katt's Meaow
I've been following Marc Stem
with great interest. He's one of my
favorite authors. —Tager Katt,
Framingham, MA,

Thanks, Tager We like Marc too.
In fact, we think he s purrfect!

What's New?

It seems that each time there's a
computer show, something
radically new is added that you
just can't do without. V'm sure that
from where you sit, you must get
advance notice of what's coming
roung the bend. Can you give us a
hint about what to expect in the
new computers?—R_ D. Carlton,
Manassas, VA,

Not reaily The manufacturers
don't usually like to spilf the beans
untif showtime, and we're kept as
much in the dark 3s you are.

Southem Comfort
Purely as an exercise, |
programmed all of the facts
regarding the Civil War into rry
computer, and ran the program, to
discover that the South won the
war. | proceeded to debug the

program for history teaches that
the North was victorious. Yet try as
[ 'will, | can't find a single gfitch,
and the South keeps coming up
winner After all these years, can
history be in error?—Sam
Goodsell, Atlanta, GA.

Sam, | hate to be the one to
dash your hopes, but try having a
Yankee debug that program for
you! {Insert one Rebei Yell.)

Orphans

In shopping around the several
computer stores, | frequently see
what appears to be a real bargain,
ang then notice that it's the
product of a8 company that is no
jonger in business. I5 it a safe bet
to buy one of these computers?
Or am | asking for troubie?—.. P
Sandro, Helena, mont.

It all depends, 1B If the store
will offer a warranty and will stand
behind the equipment, you might
make a good deal. Just be sure
that they will honor & service
contract on the unit and that they
have the service facility to back it
up. 4DP

COMPUTER PRODUCTS

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

X-¥ RECORDERS, model Rw-21T and
model RWROTT are precision X-Y re-
corders that allow recording on two
chart sizes

Features include: electrostatic Chart
hold wath LED chart positioning lights;
high pen speed, faster then 1200 mm/
second; built-in time sweep (Quartz
controlled); remote/local penlift; ac-
curacy better than =0.95% ES., and 18
switch-selected input ranges from
S0pvicm,

CIRCLE 17 ON FREE INFORMATION CARD
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The model Rw~Z1T uses DIN Ad
format (8% X 117 and is priced at
$1655.00. The mode! Aw-201T uses DIN
A3 (T x 17%) and is priced at
$2395 00.--Primeline, PO Box 818,
Sun Valley, CA §1353-0818.

LIGHT PEN GRAPHICS PACKAGE,
designed for the IBM Personal Com-
puter and the PCjr features the Tech
Sketch light pen with fingertip control
and a col-free cord to allow precise
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and unrestncted movemnent. The Micro
ustrator color software included has
the abihty to store ight-pen plctures
on diskette and print pictunes in color
or black-and-white. The artist can se-
lect from 10 different brush strokes and
10 different drawing modes, including
lines, rays, boxes, crcle, color filling,
and freehand drawing. Sixteen colors
and 16 shades are available The pro-
gram will erase mistakes, magnify to
provide pixel-by-pixel resolution, siore
up O 48 screens on diskette, and
alloww binary storage for hard-copy
printing or telephone transmission.

CIRCLE 18 ON FREE INFORMATION CARD

The light pen plugs directly into
either computer A color graphics
board is required on the IBM-PC when
using Micro Niustrator. No extra equip-
ment is needed for the PCir The
package is priced at under $70, in-
cluding software —Tech Sketch,
Inc., 96 Just Road, Fairfield, NJ 07006.

UNINTERRUPTIBLE POWER SYSTEM,
the Mini-UPS, model 26-
00-50750-3800, is designed to provide
up to six imes the rated current for
very short durations, and is particularly
suited for use with small micro and
minicomputer systems that require
high start-up power for disk drives.

CIRCLE 19 ON FREE INFORMATION CARD

The pMini-UPS abways operates be-
tween the AC line and the critical load
o provide complete protection from
all AC power problems that affect
small, sensiiive electronic equip-
ment— problerns inCluding
brownouts, bliackouts, voltage tran-
sients, and electncal [ine noise.

In the event of a blackout, the unit
contlnues to provide up to 10 minutes
of reguiated power to the load from
its self-contalned backup battery Be-
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cause the backup battery is always on-
line, output continues without inter-
rupbion. Auliary battery packs are
availdble to provide an additional 950
minutes of emergency power The
Mini-UPS is priced at $2178 00.—Sola
Electric, 1717 Busse Rd,, Elk Grove
Village, IL 50007.

PRINTER, the model 5p-7900, features
BO-column capacity and has a prnting
speed of 120 characters per second.
This senal dot-matnx pnnter Can
piovide emphasized and double-print
modes, plus superscript/sutscnpt
modes. Both single and doubie -reso-
Iution graphec modies are available, as
well 85 logic-seekng printing OF incre-
mentat PANNG wath high-response
stepping motor Fwed-pitch and pro-
portional-pitch modes are available
The modet 5p-1900 can be used
with fanfold, mll, or cut sheet paper,
and the head can be replaced withoit
needing any special tool. Included is
an B-language intemational character

CICLE 20 ON FREE INFORMATION CARD

font, inciuding French, Spanish, italian,
Swedish, German, Danish, and English.
The characters availlable include plca
and double-wadth prca, elite and dou-
ble-wadth elite, condernsed, double-
width condensed, and graphic.

The model 5p-190¢ is pnced at
$399.00.—Sakata U.5.A. Copora-
tion, 651 Bonnie Lane, Ekk Grove, IL
60007.

JOYSTICK CONTROL, model 862
with serial R5499 output, 1§ designed
to yield high performance and easy,
competible interfacing through most
senal ports. High performance 1s
achieved by providing a built-in dead
band at null anct a human-engireered
exponential transfer Curve that allows
the operator 1o peform single-element
positionins anci high slew rates wath
Just a small change i the appied
torce. Compatibile interfacing s made
easy by the microprocessor-controlled
conversion that can be programmed
1o meet specific user requirements for
either an RS939C or an RS422 port.
The mode! 862 with serial RS499

www americanradiohistorv com
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output is priced at $2000.00. —Mmea-
surement Systems, InCorporated,
121 Water Street, Norwalk, CT 06854,

MODEM SERIES, the Intellimodem
model Xi, model 5T and model XT are
plug-in modem products for the 1B
PCXTIAT. All three modems are
3001200 baud, auto-answer/auto-dial;
include Intellisoft communications
software; have unlimited on-line
telephone directones and XMODEM
Protocol fite transfer; operate in full or
half-duplex, and are 100% Hayes
compatible.

The Intelimodermn model XL
operates in dual command role. The
user can choose between data
transmitted only, using vartually arry
communication software package
written, or use the shared voice and

CIRCLE 22 ON FREE INFORMATION CARD

data feature, Voice and data on the
same line aliows the user to switch
between the two with a single
keystroke, without having to hang up
or redial. it is priced at $549.00.

The Intellimodciem model ST and
model XT 1s for users who don’t need
the application of shared voice and
data. The model ST implements the
Hayes Smartmoden 1200 command
set Precisely 1t 15 pnced at $499.00.
The model XT 15 a minicard that will fit
into all the short slots of the 1B PC/XT.
Itis priced at $549.00 —8izcomp,
53¢ Mercury Drve, Sunmpvale, CA
Q4086 D
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PORT

ORBA

LE COMPUTER

THE EXPERTS’
CHOICE

FEATURES:

*+ 9" GREEN OR AMBER CRT

* 19 INDEPENDENT 55 PROGRAM-
MABLE FUNCTION KEYS

» TWC 400K DSDD DRIVES

+ 64K BYTES 200 NS RAM

+ C BASIC COMPILER

* (EEE 488 BUS MASTER PORT

+ 245 LBS

* CPM 22 OPERATING SYSTEM

+ MBO {L80, LIBBO, CREFB0)

* SOURCE CODE OF THE BI0S
PLUS UTILITIES

» DATA COMMUNICATIONS
SETUP PACKAGE

+ SERIAL & PARALLEL
PRINTER PCAT

+ DATA COMMUNICATION PQRT

$849.00

W/O Bundle

Genaral Specifications

ZORBA 138 the lowes! cost full teatured
poftabie computer. Thid ighl waight com-
puter ;8 ruggediy packaged in a conve-
menl carrying case. The Casa Surrounds
& strong inner chassis which lurther pro-
lects the ZBOA based Computer with s
wo double sided double density disk
400K drves, large easy to read 9
display screen and well designed
detachable keyboard

ZORBA uses CP/M, the indusiry sianoard
cparating system. which means that a
wede range of earsting sofiware e readily
available i the user.

The ZORBA useis manual Covers apera-
tion o the ynit, all suppihed software and
8l interface and internal informanon A
Syslem diskane 8 Subpied with al
Sysiam files and uliites A second
diskelle contains the sources Jo¢ all ZOR-
BA software incluting BIOS, SETUP.
FORMAT. and PATCH.

BAflae ANt QLRS CAFRAK,

BUNDLE
WORDSTAR, MAIL MERG, SPELLSTAR.

DATA STAR, REPOR

DEALER INQUI

Keyboard

Keyboard communcates Senaly with CPU
Detachable with 2 oo coled cord

95 k8ys in standard QWERTY larmal

13 Key Numenc pad

Indepsndent Caps Lock and Shift Lock
55 Software programmabie function keys
All keys aulo-repeal ater 1 second delay
Al Stangard cursor and terminal control
keys

Disk System
Cantrollar WD 793

525 Double Sded,
Double Density, 400K
48 TPl

Drrees,

Buiit-n disk (n18rchange 1ormats Xerox
820 %D 0D). Kaycomp (DD). DEC
VT.180 (5D}, Osbome (SD) and 1BM.PC
(eg. CPM/BE) and Televides pO2
(Read/Wrile ard Format compatibiliy)

\

D WITH

TSTAR, CALCSTAR

RIES INVITED

Specifications

General Mechanical

and Elecincal

Width -17.5 inchas (44.45 cm)

Height - B.0 mches (22.86 cm)
Depih  -18.0 inches (40.64 cm)
Weght  -24.8 pounds {11.1 K‘f‘}
Power  -BO-130 VAC or 190-245 VAC
S0460 Hz
170 walls max
Displa
Dlsp?ayg'ubo;

9" disgonal, Green or Amber
High resciulion drsplay circuitry
B0 HI reirenh rile

Oisplay Format.
25 hnes x B0 columng
Ex7 Characiar Fanl wath full dascenders
128 ASCH Characters
Bx@ 32 Characters Graphx Foni

(Expandable 10 61 Formais)

130 Baywood
305-830-8886

CIRCLE 262 ON FREE |

2K Memory Mapped Diaplay Bulter

TRONISS. aus.

Avenue. Longwood. Flonda 32750
800-327-7182

NFORMATION CARD
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OPTIONS:

16 BIT 256K AAM UPGRADE
(8088 CPU) $600.00

800K DSQD 96TP| DRIVES
$200.00

COMPOSITE VIDEQ QUTPUT
$100.00

SOFT VINYL CASE $25.00
TUTOR KIT: §15.00

{CPM, WORDSTAR, CALCSTAR)
SCHEMATIC SET $10.00
10MB HARD DISK DRIVE

VISAIMC

$1049.00

With Bundle

CPU Board

Z80A CPU runming &l 4 Mhz wilh
o walkt slates

84K byias of 200 ns RAM (SBK aher
CPM loaded)

16K bytes of EPROM (2732)
can be swiched i and out by Software
12K available lor user EPROMS

8275 CRT controler, OMA drregn

1793 Floppy disk conlrolier, SMC data
separatar

Bipolar proms conhgure 10 aadresses

Fully Siruclured inlerrupts priontized by
bipoiar proms

Inlerfaces

» Full asynchionous R5232 pont wih
moden contrpl, Baud raies and data
transauon and Motocol programmabie

* Fun ksynchtonous full dupiex AS232
PO wilh hirdware handshake {for
printars] Baud rates and Protocol
Srpgrammable (Sengl Prnter Fon)

* One § Bit paratiel por with indepef.
deni sirobe and ready lines, Supparts
Centrancs wntgriace with an avalable
adaplo! cabls

* JEEE 488 Bus Maner Port fig: General
Purpose Instrumeniation Bua} not Soft-
ware Supported

* 21 Standard Sohtwars Programmabhe
Baud Rates. 455 1o 19.200 BPS

JUNE 985 — ComputerDigesi
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UPGRADING
The CoCo and 64

Getting more from the CoCo and the 64.

HERB FRIEDMAN

BAS the software for even the least expensive
computers gets more sophisticated, the limitations of
the low-cost home-and-family cOmputers becomes
even more inconvenient. While it was fun to record
your Check file on a tape that took a8 few minutes to
load, the spreadsheet analysis of the parts you need to
stock for TV and VCR repairs now becomes umweldy
and inconvenient, taking five minutes just to load.

And ore must not overlook the fact that most of the
really good software—let’s call it "professional
quality™—is now supplied primarily on disk or in
cartridge form (depending on the particular computer
for which it's intended). Most of the newest and hottest
software for the Radio Shack Coior Computer (known
as the CoCo) is supplied on disk, while the
inmterrminably slow disk drive of the Commodore 64
has resulted in more good software being released in
cartridge form.

But there are problems in upgrading to the newest
and the best. The cost of a single disk drive system for
the CoCo is relatively expensive both for the family and
for the service shop, while popping cartridges in and
out of 8 Commodore 64's user port doesn't necessarily
do the port’s connector any good.

Two recently-introduced products however take care
of both problems at reascnable cost, and throw in an
extra feature or two that's particutarty useful to the
programmer and technician.

The devices we're going 1o cover are the J & M
“CoCo Disk Controlfer” —same model for both the
Modet | and Model € CoCos—and the Handic “Super
Box 64°, a cartridge switcher and |EEE |/O for the
Commaodcre 64.

THE J & M SYSTEMS COCO DISK CONTROLLER plugs into
the cartridge siot of the Radio Shack Color Computer. It works
with either the old or the new models.

8 ComputerDigest — JUNE 1985

Getting it on disk.

Nomally, it does not pay to purchase a third-party
disk controlier and the disk drive separately because
the towal pnce is about the same as the latest reduced
Radio Shack price; actually lower if you order the Radio
Shack disk system from a mal order discounter But the
marketplace is now awash in a sea of obsolete disk
drives that can be purchased at rock bottom prices.
Fortunately for CoCo users, while the drives might be
obsolete for the newest computers, virtually every one
is suitable for use wath the CoCo

Okay, this takes some explaining. Earty disk drives
had a track access nme of 25 to 30 milliseconds, which
is relatively slow compared to modem drives which
have a track access time of nominally & milliseconds.
Modem software (operating systems) is written to
utiize a 6 millisecond drive. If you use 6 millisecond
drive, the computer has no idea what’s going on. At
best, it will come up with an error message such as
"DIRECTORY READ ERROR,” or the computer will just
hang up and require & full reset.

As always happens when there's a technological
advance, warehouses are left bulging with the old stuff,
and in this instance, the old stuff ¥s disk drives with
track access times of €5 to 30 milliseconds.

These cant be used in IBM PCs and AC compatibie,
nor in the Radio Shack Modei 4: And certainly not in
the Commodare, Atan and Apple computers becduse
their disk drives are Off in a world of their own. Also,
many of the older drives are 35 tracks, and all new
computers except the CoCo require 40-track drives.

And $0, with the surplus marketplace fiooded wath
obsolete drives, it's possible to purchase a disk drive
for the CoCo for as little as $125 (new), under $100
used. Maybe $160 with a power supply and case., or
you can build your own power supply from junk-Dox
parts. At these prices it pays 1o assemble your own
disk system using a third-party device such as the J. &
M CoCo Disk Controller.

YWhat's that? You want to know wity a 35-track drive
with @ 30 millisecond track access will work? Because a
35-track drive is much less read-error prone than the
40-track models. So Radio Shack has always provided
for a 35-track drive on their budget computers. (It's

PENCIL POINTS TO THE ROM within the controller tl_ml’con-
1ains JDOS Exiended Disk Basic.

www americanradiohistorv com
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why their early Model | had less disk drive problems
than the later, more sophisticated competition that
used 40 track drives.)

While Radtio Shack’s own disk systemn is 35 tracks,
aftermarket disk controilers such as the J & M provide
for 35 or 40 track operation; you specify the number of
tracks when you format the disks. If you happen to
have a 40-track drive you can use 35 or 40 tracks. The

THE (77 3K DRIVE'S SHUNT BLOCK locks like a DIP IC except
for metal straps which shunt the terminais.

computer works just fine with a 35-track drive.

if you want to know what kind of surplus disk drive
you're kooking for, it must be advertised as TRS-80
compatible, (35 track) or Shuggart 400L (40 track)
compatible

If the drve is advertised as being 1Bm-PC
compatible, it 1s probably a 6 millisecond model and

't‘ v - ¥ F ; :F T ‘:‘?‘-'T B
THE RESISISTOR BLOCK looks just like a DIP 1C. ltis usually

located right next 1o the shunt block and is often marked with
ils resistor value,

is perfectly suitable for use with the CoCo. In
combination with the J & M Disk Controlier the CoCo
works with 30 or 6 millisecond drives; in fact, the J & M
Disk Controller “comes up™ ready for a 6 millisecond
drive. The user must specifically initialize the conwoller
for a slower drive by entering the command RATE 3
prior to using the disk system. RATE 3 means a 30
millisecond step rate.

The J & M Controiter plugs into the program
cartridge port on the right side of the CoCo. In fact, the
controller kooks like an oversize prodram Cartridge, the
only differerces being that the cabinet is metal and
there are connectors at both ends: One for connection
to the CoCo and the other for the cable that connects
to the disk drive.

Inside the cabinet are the disk controller and a ROM
containing the disk cperating system and Disk BASIC,
Disk BASIC being an ovriay to the CoCo’s ROM BASIC
which provides the extra functions available through a
disk (such as random data files, etc.)

The disk controlter has no adjustments of any kind; all
you have 1o do is plug it in and connect the disk drive.
If you have any problems it will be in connecting the
disk drive, Unlike Radio Shacks own disk controliers
which are for the old or new models of the CoCo, the J
& M controlier works with any version of the CoCo
without the need for wiring retrofits or adjustments.

All alike.

Regardless of the kind of disk drive you purchase, if it
i5 TRS-80 compatibie it has certain standard features.

| 5.

IF THE D1SK DRIVE'S PRINTED CIRCUIT BOARD has holes
drliled opposlte the #1 and #33 terminals, paas a length of
insulated # 20 or #22 solid wire through the holes and around
the ribbon connector. & couple ol twists secures the wire and
the connector.

Among them 8 34-terminal edge card connector, a DIP
socket with shunt straps used to select the drive, and a
DIP resistor network that resembles a 14-terminal DiP IC.
Everything else about the disk drive’s electronics might
be different. but these three things are always the same.

The first thing is to set the drive-select connections.
Radio Shack normally does this by pulling termirials out
of the disk drive connector which is a good idea if you
want 1o sell 8 product that can be taken home and put
together by an 8-year old. {This was one of the tally
great ideas for non-technical users.)

You, as a technician, will program the drive because:
a) it is hard to pull a terminal without the proper tool
and b) Rachio Shack's own cabte is unecessarily
expensive (assuming you Can get one).

The O drive uses the disk drive’s No. ¢ Drive Select
connection. Locate the DiP socket containing the shunt,
The shunt will probably be short one jJumper; this is

JUNE 1985 — ComputerDigast 9
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normal. Though the DIP socket has 14 terminals
providing 7 circuits, the jJumper is 12 teminals
providing 6 circuits. You wall use only the top siX
Circuits, those labelled HS, DS1, DS2, DS3, MX, and
blank “Blank™ is an unused circuit located between MX
and HM. On disk drives intended for the 1BM-PC the
"blank” terminal is labelled “4° for DS4. HM isn't used,
you always leave it open. Do not make a mistake and
move the shunt device down one step so the top HS
terminals are Open and the HM terminals are closed.

WRAP TWO TURNS of friction lape around the ribhon wire 1o
protect il where the disk drive's cablnel and the rear panel
meet,

To avoid damage, don't attempt to cut through a
shunt even though every book tells you to do it with a
special tool. (| have never seen this tool sold
anywhere!} Instead, remove the shunt block using an IC
pulter tool and then bend up one pin from the clrcults
you won't be using.

In the case of the CoCo, DS2—meaning the disk

THE COCO WITH THE DISK DRIVE WHEN COMPLETED. Ifyou
wanl two drives, simply inslall a second connecior on the
ribbon.

drive’s intemal No.2 drive seiect—path is the one used
when the drive is to function as DRIVE . (Drive select
connections in the drive itself have nothing to do with
the drive number) S0 bend outward one pin for DS1
and DS3. Then replace the shunt biock in the socket,
taking care that all pins except one pin for the DS1 and
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DS3 aircuits are inserted; that one or more pins have
not folded under the shunt block

If you later decide to add a second drive You must
complete the drive select only for drive 1 (which is
DS1) on the new drve, and open the MX shunt on all
drives. MX means multipiex; If you are using only one
drive, it is closed; if you use two or more drives, it is
open on drives. Remember, only one drive select is
closed on each disk dnve.

Doublecheck that the resistor biock is installed. All
drives should be supplied with ore. It is generally
located in @ DIP socket immediately adjacent to the
shunt socket. If you see an empty socket and can't find
the resistor block—which 100ks like an IC, though it
might be marked 150 or 92 obms—Iook in the shipping
carton as It might have been packaged separately (very
uncommon, but it happens). f you can't find the
resistor biock, call the outfit that soid you the drive.

The block is aways installed in the first drive, in this
instance, drive O If you have more than one drive, you
must remove the block from all drves except drive O

With the disk drive’s shunt set and the resistor block
installed, all you need is a connecting cabie, which
consists of two 34-teminal insulation-displacement
(press-on) edae card connectors and about five feet of
36-conductor cable ribbon, Why 36 conductor?

THE SUPER BOX 64 is a8 complete \hree-cartridge swilching
system an JEEE LO for the Comodore &4,

Because thats the way it’s usually sold, Nick the
insulation two wires from the edge without the color
code and strip off bavo conductors Be careful that you
don't strip the insulation from & third ware Hecause then
you will be short one

Now you must take extra care 1o doublecheck
everything. Note that only one end of the ribbon cable
has a color code—usually red, or one edge and every
fifth or tenth wire is Color coded. tf every conductor is
a different color, the cable is probably the wrong stuff.
Multi-color wire is a heavier gauge and tends to jam in
the conneCtors—it can cause a lot of grief.

Taking extra care that the color-coded edge
connector is opposite the #1 connector temminal, use a
vise to squash a connector on each end of the ribbon.
Before you sguash, tripie check that the colorcoded
conductor is on the side of the connector with the #1

www americanradiohistorv com
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and #2 terminals. The connector end wath the #33
and #34 terminals does not get a colo~¢coded
conductor Don't worry about what terminal 15 which; if
you simply get the colorcoded ware on the side of the
connector marked #1 and #9 the #twire is
automatically positioned correctly:

install one connector on the matching disk drive
edge connector with the color-coded conductor
opposite the #1 terrunal on the drive. Some drives
have the #1 terminal marked, some don't 1t is aiways
the terminal farthest from the power supply piug. If you
have the drive vertically mounted in a standard
cabinet, the piug is on the bottom and the #1 terminal
is towards the top of the dnive.

Scme disk drives have small holes adjacent to the
rivbon connector near terminals #1 and #33. If your
drive has the holes (even one), pass an insulated #90
or #292 solid wire through the hole and twist it around

OPEN, THERE'S NOT MUCH TO SEE. A few IC's thal do the
electronlc swilching and an AV-6250 for \he IEEE | 0.

the connector to make certain it can't pull out. Its not
convenient to have to open the cabinet to re-install a
connector that's been pulled loose.

Next, protect the nbbon cable against amage
where it Passes through the cabinet, Allowing for a
slight slack, mark where the nbbon will pass through
the cabinet and wrap a couple of tums of fnction or
plastic tape around the cable. Don't overdo the tape.

Finally make certain the computer’s power switch is
OFF and plug the controller into the cartridge siot, then
plug the disk drive into the back with the color-coded
wire towards the back of the computer.

Tum on the power to the disk drve and the
computer. You will see the § & M Systems Sign-on
message indicating it has control of the computer. Play
it safe by entering the command RATE 3 on the
keyboard. Until you experiment and find out the fastest
track access rate for your drive, use 30 milliseconds.

The first thing you will have to do is format a disk 50
YOuU €an save your program and data. The disk
initializing comrand lets you decide whether you
want a 35 or 40 track format. To steer you In the right
direction, keep these figures in mind:

TRACKSDISK per disk capacity
35 (55) 161K 40 (55) 184K 40 (DS) 368K (85 = Single-
Sided, DS = Double-Sided)

The Super Box 64.

The Super Box 64 Is one of those devices that you'll
wondler how you ever got along without. With mone
and more Commodore programs going the cartridge
route, because the disk system is 5-1-0-w, the Super Box
44 takes the effort out of changing programs. Basically,
it is @ 3-way electronic switch that plugs into the
Commadiore 645 user port, providing three user
sockets at the back of the computer. While this is
nothing spectacular, the IEEE VO is.

THE SUPER BOX 64 PLUGS INTO THE USER PORT on lhe
back of the Commodore 54. The program cartridges are then
plugged inlo any of the three ports on the Super Box. The
edge connecior Slicking out is the [EEE | O. Mounting feel on
the bottem of the unit raises it 1o the same height as the
compuler so everylhing sils flat on the table.

The Super Box 64 is built by Handic, in Swedert,
where the best sefling computer, as in most of Europe,.
18 the Commaodore 64. 5o the computer is put tO some
rather heavy use in schools and even industry, and
many scientific devices use the [EEE bus.

So Handic buiit an IEEE 11O into the Super Box 64. It
appears as a standard IEEE edge connection sticking
out the side of the Super Box. For switches on the back
of the device select any of the three cartridge ports,
the IEEE 1O, or OFF, meaning the Super Box's ports are
switched completely at the output

Unfortunately the Commodore 64 must be opened
to enable the IEEE bus because one required
connection isn't avaiiable on the user port. (If you have
no need for the 1EEE VO simply plug the device into
the 64's user part.)

Al the front of Super Box is a small cutout in the
metal cabinet with a small pin terminal sticking through.
Supplied with the device is a wire having a clip lead
on oneg end and a slip-on terminal on the other. Slide
the clip lead on the pin terminal, Open the 64 cabinet
and |ocate a resistor marked Rd4. It 1s almost Qut In the
clear in front of the PROM. Simply apply the clip to the
right hand side of the resistor, route the wire out the
back of the computer adjacent to the Datssette
connector and reassemble the cabinet.

That’s all there is to installing the Super Box 64. Plug
in up to three program cartndges and your program 15
reacly at the touch of a button. 4D

JUNE 1985 — ComputerDigest 11

www americanradiohistorv com


www.americanradiohistory.com

BUILD A

LIGHT PEN

FOR YOUR
COMMODORE 64

Here’s an inexpensive and easy way
to add that “Magic Pencil.”

JIM STEPHENS

what follows 1s & simple light pen that can be used to
demonstrate light pen/computer operations, menu
selection and can even be used for simple design
drawings with the proper programming.

How light pens operate

In order to fully understand how & light pen works, a
few details on how the TV creates the picture are
necessary Once these are understood, the operation of
the light pen will seem sirmple.

The picture on the screen is "painted” by a rapidly
maving light beam that starts at the top of the screen
and scans line-oy-line down to the bottormn. The
movernent 15 s fast that our eyes cannot see the
change. There are 512 lines in the picture and a
complete screen picture is painted on the screen many
times each second. If the painted area of the screen is
to be white, the beam is tumed on. if the area is to be
black, the beam is tumed off. The screen glows when
the beam strikes the front of the picture tube. If 4 fast-
acting light sensor such as a simple photo-transistor
was placed near the screen, the emitted light would
trigger the sensor each time the beam went under it.
This is exactly what our light pen will do.

The Commodore 64 creates its Own picture
information by producing pulses that cause the picture
tube beam to scan and wm on and off at the right
time. This work is done by a specialized chip in the
computer called the "Video Interface Controller™ or
VIC. The controller constantty reads a selected portion
of memory in the computer and converts the data from
these locations into readable Characters on the screen,
More importantly, the controller keeps up with where
the beam is located by measuring the time from
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starting the current line. It does this by incrementing
special counters in its Circuitry. These counters
effectively give the X and Y coordinates of the beam. If
these two counters could be read, we could tell where
the beam was ocated at any one instant.

What is needed is 8 device that would cause the
controller to place this information into memory so it
could be read out by a special program. This can be
accomplished easily using only four components.

Game Port 1 has a pin called A/LP The LP stands for
"Light Pen.” If this pin is rapidly switched to ground
{negative), the controller will place the contents of its X
and ¥ counters into memory The X counter data is
placed into memory location 53267 and the ¥ counter
data is placed into 539268, If we were to peek these
locations as pin & of the game port was pulsed, we
could see the contents of these iocations as they
changed from each update. This can be easily done
using the following two line program and a joystick
plugged into port 1.

10 PRINT PEEK (53267), PEEK (53268)
20 GOTO 10

Since the fire button is connected to the Light Pen
connection of the port, all we need to do 1s to pulse
the fire button to update the memory locations. The
contents are printed out each time the program goes
through line 10. The fire button does not switch the LP
pin clean enough to produce 3 clear change but you
can see the contents change intemittently each time a
good pulse is obtained. If 3 photo-transistor was
placed on the screen, and a small switChing CiIrcuit was
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FIG. 1—COMPLETE WIRING DIAGRAM. Only one gate is
needed for proper operation.

substituted for the fire button, the numibers would
numerically tell us where on the screen the photo-
transistor was located.

My major purpose is to demonstrate the operation
and construction of a light pen, but the final product
can be an extremely useful tool in your programming.
Those that are more expert in the field of programming
¢an make this little gadget do all that a farmore
expensive pen could do.

The parts count for the project 18 very low. Only four
components are required to make it work. None of the
parts cost more than a doliar each,

First, you need a good photo-transistor. Radio Shack
sells the FPT 100 type. This is a silicon unit with a built-
in lens for light gathering. The switching will be done
using a 74L5157 1C. This 1s an electronic toggle switch
that switches the LP pin from high to low and back
again each time the photo-transistor detects the light
beam on the screen. The 7415157 can be bought at
most any electronic supply house. You'il need a female
connector that will connect the three wires to the pins
of Port 1. There is also a little 1K ohm resistor which is
needed, but it is only used so that the keyboard will
work correctly when the joystick is plugged in.

If you have 8 solderless breadboard, this would be a
good time to use it to test the cIrcuit before making the
complete pen, However, there are so few connections,
maost pens work on the first try.

Construction,

You will need a plastic felt-tip pen with a cap that
snaps over the pointed end, These usually have plastic
plugs in the end opposite the felt tip. Proceed as
follows to construct the light pen body:

The cap of the felt pen snaps on to cover the tip.
This is usually the result of either small nitbs on the

barrel or an Indentation. Remove the cap and saw off
the end of the pen right above the nibs, Leaving the
nits will allow the cap 1o be snapped back on.
Remowve the plastic plug on the other end of the pen
and push out the wick that holds the ink. Throw the felt
tip piece away and wash the remaining parts.

Next, take the 74LS157 IC and clip all of the leads
down close 1o the IC chip. Leave about an eighth of an
inch of lead on the IC. See Fig. 1. With the leads
shortened, the IC should readily slide into the pen's
cap. If 5o, you are ready to work on the pen barrel, If
the IC seems too large for the pen’s cap, you'll need a
larger felt tip pen. Again, Fig. 2 shows how the circuit
will be inserted.

The photo-transistor comes with three leads. The
base or B lead will need to be clipped off Figure 1 has
a bottom view of the transistor that will help in
identifying which iead to clip.

Make the hole in the end of the barrel of the pen big
enough to Insert the photo-transistor If, after remaoving
the plastic plug, the hole is too large, you can wrap the
transistor with tape later when you insert it permanently
into the pen housing.

Solder two different color light-gauge wires to the
two leads coming from the photo-transistor. Make a
note on which of the colors goes to the collector or C
tead and which goes to the E or emitter These wares
should be fleable and slightly longer than the barrel of
the pen The solder joints at the transistor should be
wrapped with one tum of masking tape to keep them
from shorting together Thread these two wares through
the end of the barrel as shown in figure 2.

PARTS LIST

R1—1000 ohm, Ya-watl resistor

IC1—74L5157 two-to-one line multiplaxer
Phototransistor—FPT 100

9-Pin subminiature female connector, 24-inch ribbon
cable, Fell-tip pen body (see text),

Crill a small hole into the end of the pen's Cap and
insert three wires that are about 24-inches long These
should be flexibie, insulated and multi-strand types. |
used three color coded wires which were from a piece
of ribbon cabie. Pull about three inches of the wires
through the cap and tie a knot in these to create a strain
relief. Don't pull the knot back into the cap unitil reacly
1o assembie the complete pen.

Make sure you have a good pencil-type soldering
Tron rated at 25 watts. Large soldering irons could over-
heat the pins of the IC since we are going to be
sotdering directly to them.

Using the connection diagram in figure 1 and smaf|
tengths of insulated wire, solder the inter-connections
on the 74L5157. Use as little solder as possible and do
not over-heat the pin. Notice that pins 2, 8 and 15 are
all connected together. Pins 3 and 16 also connect
together The K ohm resistor can be placed flat on top
of the IC and one of its leads can be soldered directly
to pin number 4. The diagram in figure 1 shows the

JUNE 1985 — ComputerDigest 13

www americanradiohistorv com


www.americanradiohistory.com

7415157 as it would appear from the top with its leads
pointing down. Notice that a notch in the IC marks the
end on which pin one is found. Some 1Cs may not
have the notch but a small dot placed over pin 1.

The € or collector lead ware from the photo-
transistor connects to pin 1 of the IC and the E or
emitter lead connects to pin 2. Be careful not to un-
solder the connection made to this pin earlier One of
the colored wares coming through the cap is soldered
to pin 2, 8 or 15 also. One of the other colored leads
solders to pin 3 and the remaining wire solders to the
unused end of the 1K resistor

Now solder the 24 inch-long wires to the female
Joystick socket. This socket is sold by Radio Shack and
other outlets. The parts list Gives the Racio Shack part
number. Figure 1 shows the rear of the connector that
receives the wires. This view 15 as though it were
plugged into the joystick port and you were 1ooking at
it. The pins are numbered along the bottom as 6,7,8,
and 9. We will be using pins & through 8 only:

The wire from the 1K resistor solders to pin & of the
socket. This is the Light Pen connection, It is a good
idea to get some smiall lengths of 1/8th-inch heat-shrink
tubing to fit on these connections since they are very
closely spaced. The ware coming from pin 3 of the IC is
the positive power connection and it goes to pin 7 of
the socket since this is the plus or POsitive connection
of the computer power supply The remaining wire
comes from the ground connection of the IC at pin 8
and goes to pin 8 of the socket.

After you are sure all connections are correct and
with the computer off, you can plug the connector into
port 1. Now tum on the computer The 64 Ram System
message should come up within two seconds. If not,
tum the &4 off and unplug the socket Recheck all of
the wiring, especially the power connections.

if the System notice comes up as it shouid, but the
CUrsor is MOVIng across the screen on its owr, then tum
the computer off since the LP pin is getting a negative
voltage when it should be positive. Again, recheck the
wirnng using figure 1. Double check that the correct
leads from the photo-transistor are going to the correct
pins on the IC. Unless you used a blow-torch on the C
and it doesn't 100k like it's half-melted, the IC is
probably OK. However, if you connected the leads
going to pins 7 and B on the socket backward, this can
ruin the 1C if left on for more than 2 or 3 seconds. If the
cursor remains at the first [ocation on the screen, you
are reacly to test the circuit using software.

Testing the Light Pen.

Listing 1 is a test of the light pen’s response to the
screen. This short ruting lets you set the intensity of
the monitor or TV in order to obtain the best response
from the light pen. Line 30 15 entered simply as a print
command and the control key is held down as the
numeral ¢ key is pressed. This changes the character
color to bright white. Line 50 is entered also by a print
command that prints while lines {reverse spaces) on
the screen 24 times. This is done by first holding down
the Control key and pressing numeral 9 key. Then space
over 39 spaces and tum off the reverse print by
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SAW PEN aBDVE NIBS
STRAIN RELIEF KNOT

FHOTOTRANSISTOR GLUED
INTO END DF BARREL

CLIPEACH LEAD OF
THE ([CTO SHORTEN

F_'It".. 2—ASSEMBLY OF COMPONENTS. Note that the polats
on the IC are wired point-1o-point with short lengths of wire.

holding down the control key and pressing the numeral
0.

Line 90 is a command that uses the print character
string (19 as a command 1o instruct the computer to
3o to the beginning of the screen. Line 100 prints a
clear fine at the top of the screen to give an indication
area of the light pen readings. It does this by printing a
blank area of 20 regular spaces. Type in the program
listing and save it. With the pen plugged in, run the
program. The screen wall tum bright white wath a dark
border. Look at the column and line numbers at the top
of the screen. These are the numbers placed in the
memory regdisters when the system was tumed on.
Place the photo-transistor near the screen and these
numbers will start to change as the pen is moved
around. If they do not change, tum up the brightness or
intensity of the screen. If the numbers still don't
respond, check your typing of the program. If it looks
QK, tum the computer off and recheck your wirng.
Some black and white sets have a shaded plastic cover
over the picture tube. This may have to be removed
before enough brightness can be obtained.

Most likely the pen will work correctly. But, if the
numbers are changing before the pen is placed near
the screen, then the pen may be picking up light from
the room and the photo-transistor will need to be

LISTING 1 - Short routine by which to test the
operatlon of the light pen. The intensity of the
screen can be properly set using this program.

10 REM SCREEN INTENSITY TEST

15 REM LIGHT PEN TEST

20 REM JIM STEPHENS-NASHVILLE, TN.

25 REM C = COLUMN L=LINE

30 PRINT" [[CONTROL 2"

40FORN = 170 24

50 PRINT " [RVS ON| {39 SPACES] [RVS OFFI"

60 NEXT N

65 PRINT™ “TAB{12)"INTENSITY TEST"

70 C = PEEK (53267)

80 L = PEEK (53268)

90 PRINT CHR$(19);“C = ",C:TAB{10)"L=";L
100 PRINT CHRS$(19); {20 SPACES]"
110 GOTO 70

placed deeper into the pen's tip for shielding.
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Place the tip of the photo-transistor near the middie
of the screen. Notice that the numbers remain within 2
small range even though they are stll changing. Notice
too, that the column number changes much more than
the line number, This is normal and the program waill
take this Into account by looking for ranges rather than a
specific column or fine numbers. If the numbers start
changling Lefore the pen touches the screen, tum the
brightness down.

Place the pen in the top left comer of the white area
and the ¢olumn number should ©e in a renge of

around 30 to 40. The |ine number will be around 55-60.

Maving the hight pen down increases the line numbers
and maving the pen to the right increases the column
numbers. When the pen is in the bottom nght-hand
comer of the white area, the column and line numbers
should be around 230. If this test is successful then slip
the IC and wires into the pen cap and 5nap the cap
and barrel together The light pen 1S now complete. You
may also improve the socket by adding the socket
shroud on the plug.

Make the Light Pen Useful.

If the Light Pen responded correctly to the intensity
test shown in Listing 1, then type in the smail demo
program in Listing 2 and save it. Enter RUN and the
screen will clear and present you wath fowr options.
These options could have been most any menu but |
chose fruit since my mind has tumed to mud and |
couldn’t think of anything clever. This short program
shows the ability of the light pen to sense where it is
on the screen. By placing a white square in various
areas on the screen with an explanation Ly each, the
computer will respond according to the area at which
the screen command is jocated. For example, you
might place the sqQuare in the lower left and write
“sound” by it. If the computer sensed the pen in that
area, it wolld go to a sound producing routine. In
Listing 2, four choices are provided. Apple, Pear,
Orange, and a comand to clear the whole screen.
When the pen is placed over the appropriate saquare,
the computer responds as though it saw where the
pen was piaced. It does this as follows:

Line 25 1s a print command. By holding down the
CONTROL key and pressing the numeral €, the screen
color is changed to bright white again. This makes the
tight bnghter for the sensor. Line 30 is a FOR NEXT loop
that prints the Character string 17 twenty-two times,
CHR¥(17) means to move the cursor down one line.
This has the same effect as ¢leanng the whole s¢reen,

Line 70 tells the computer to go to the beginning of the

screen by using the print command and a CHRS (19,
Then, by printing one “CURSOR DOWN” the Cursor will
drop down one line on the screen. Lines 90 through
120 print the white squares and the words by each,

This is done in line 90 by first printing one Cursor Down

{CURS DWN) which means typing your first quote sign
and then pressing the cursor down arrow: The result as
in line 70, is a reversed Q.. You then tab over to column
20 and place a white square. The white square is done
by again printing a “reverse on (RVS ON) which is
written by holding the CONTROL key and pressing the

LISTING 2 - This program shows what can be
done with the light pen. This same prodecure
could be used for many other purposes.
5 REM LIGHT PEN DEMO
10 REM BY JIM STEPHENS - NASHVILLE. TN
15B8=0
20C=0
25 PRINT *[CONTROL 2J"
30 FORN = 1TO22:PRINTCHRS(17):NEXTN
40 LEYAS = "APPLE"
50 LETBS = "PEAR"
60 LETCS = "ORANGE"
70 PRINT CHRS{18); “[CURS DWN]"
80 PRINT “ CHOOSE YOUR FAVORITE FRUIT”
90 PRINT "[CURS DWN] TAB(20)"ONJ(S SPACES]
[RYSOFFAS; "[3 CURS DWAT
100 PRINT “|CURS DWN] TAB(20)[RVSON]
[& SPACES]|RVSOFFI"BS,"[3 CURS DWNJ
110 PRINT “[CURS DWAJ" TAB(20)[RVSON]
[5 SPACES]{RVSOFF"CS;"(3 CURS DWNY
120 PRINT “(CUARS DWN" TAB(20)
[RVSON{5 SPACES||RVSOFF) CLEAR
SCREEN"
130 ¥ =PEEK {53268)C=C+ 1:IFC=1THENB=Y
140 IF B=Y THEN GOTO 130
150 IF Y= 190 AND Y« 210 THEN GOTO 10
160 {F Y>> 70 AND Y=< 90 THEN 220
170 IF Y>> 110 AND Y« 130 THEN GOTQO 230
180 IF ¥=> 190 AND Y<: 210 THEN GQOTO 10
190B+~Y
200 PRINTCHRS (19); “YOU CHOSE THE";CS
210 GOTC 130
220 PRINTCHRS(19); “YOU WANT THE"
A$:B - Y:GOTO 130
230 PRINTCHRS{19); "SO YOU WANT A™BS: B=Y:
GOTO 130
240B=Y
250 GOTO 130

Numeral $. You enter spaces (which are now white)
then again hold the CONTROL Key and press the
numeral O key for a reverse off (RvS OFF). The word
APPLE® is printed in response to the A% and then three
cursor downs are printed inside the quotes to make
the cursor drop on the screen 3 lines. This is repeated
in lines 100 through 120 to place the white sqQuares and
words in the appropriate places.

Lines 200 through 230 are the routines to which the
program jumps when it has read the value of the light
pen registers. The pxinting of the CHRS (19) simply tells
the computer to print on the first line of the screen.

Place the pen on your choce and watch the
response of the computer at the top of the screen.
tines 150 to 180 of the program checks the range of the
line coordinate and lines 200 to 230 prnts the
appropriate responses. The “Clear screen”™ option was
included to demonstrate that most any operation can
be executed by just a touch of the sCreen.

Summary

The light pen shown here is not as exact as those
$900 units. Neither are much good without the proper
programming however. | think that this small
inexpensive unit can be made to be more exact and
more useful by good software routines. P
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SOFTWARE
REVIEW

SmartKey Il Plus (IBM version tested)

mSmartkey |l Plus is a key definition program for CR/Mm
and PC/IMS-DOS compatible computers that positions
itself between the keyboard and the computers input
buffer It intercepts keystrokes so the user can redefine
one or more before sending them on to the computer
or the applications program. A user-defined keystroke
can represent just one of up to 30,000 characters, the
precise limitation depending on available user RAM or
how much RAM the user decides to reserve for key
definitions. (Key definition is 8 synonym for what is
commonly calted a macro.) For example, BASIC
programmers can swap the ;" and " symbols so that
the more commonty used “;" is unshifted while “;"
becomes the shifted symbol. By the same definition
procedure, the Alternate-H keys might be redefined to
provide a complete letter heading, or even a form
letter to be calied up by simply touching two keys.
Almost every key, and all their Alternate, Control and
Shifted values can be redefined, Also, Smartiey [l Plus
has its own Supershift key—usually the tilde (~), out
whiCh can be user-selected—so that no desired
redefinition will conflict with an appiication program’s
use of the same key or combination of keys. One
popular key redefining program uses wirtually every
combination of the A, B and C characters for intemal
use, preventing a definition of the keys so that
Altemate-A means DIR A;, Altemate-B means DIR B.

The power

The real power of Smartkey Il Plus is an on-screen
window that breaks into the nomal screen display of
the application program and shows everything going
on with Smartkey |l Plus independent of the
applications program. The window pemits the user to:
define a key at any time without disturbing the
program; record keystrokes for use at a later time; check
a key’s definition at any time wathout disturbing the
program: correct 8 definition; and nest definitions.

Vhen the definition 1§ Called, the word DATE would
be automatically entered on the screen, and then the
computer wouid wait for the date to be entered from
the keytoard. The <RETURN> foliowing the keyboard
entry would resume insertion of the definition:
CUSTOMER No. would be inserted and the definition
would again pause for keyboard entry of the
customer’s reference number: The <RETURN>
following the keyboard entry would resume the
INVentory program.

Actual programming of the definition can be done
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on-the-fly by simply touching what is called the
Smartkey—the " If” is touched once SmartKey |i Plus
breaks away from the applications program and
displays its window: After the definition(s} is entered,
touching the Smartkey a second time programs the
definition into 8 key and retums control to the
application program of the disk operating system. If the
actual * key is required for the program the user simply
touches it twice in rapid succession, which causes
conventional entry of the symbol. If the * is commonly
required for your own programs or word processor,
you ¢an reconfigure Smartkey [l Plus to use a different
symbaol for the SmartKey

One unusual strength of Smarkey I Plus is that
definitions can be programmed in ASCl—decimal or
HEX—which pemits the [BM PC's intemational, math
and Greek characters to be available as a single
keystroke that feeds both the screen and the printér, For
example, the infinity symbol (ASCIE 236) is not
available directly as a key, nor is the Omega symbof
(ASCIl 234) which represents resistance o electronic
technicians, but by using SmartKey Il Plus you could
put infinity on, perhaps, the Altemate-| key, and Omega
on the Altemnate-0 key However, ASCIE definitions were
possible only through definition files created with a
word processor, although the manual sort of implies its
possible to do on-the-fiy, (It is not really made clear)

Srmartkey Il Plus is supplied with 8 program called
SmartPrint 1! Plus which alsa 1s transparent to the
application program, only this time the program is
positioned between the application program and the
printer. SmartPrint Il Plus automatically aliows use of
most conventional matrix printer functions such as
wide, emphasized and condensed printing, as well as
super and sub scripts. Untike SmartKey Il Plus,
SmartPrnt Il Plus cannot be programmed on-the-fly
because it is really a transiation program, and a
ranslation/definition file for your particular printer must
be created, or you can use one of the supplied printer
definition files. However, again the defintions can be
created directly on the screen in a window and then
saved as a file. Altemately, you €an create the definition
file with a word processor, but once again it's easier
using SmartPnint Il Plus” window.

SrrartPrint Il Plus commands Can be imbedded in
aimost any kind of applications program—word
processing, data base, spreadsheet, whatever The
printer command is arything following the reverse slash
{"\"), as the control key. For example, Wy tums wide
print off, In the fine “This is WiAwide\w type,” the word
wide would be pnnted in large type.

While Smartkey |l Plus and SmartPrint Il Plus can be
locaded before or after an applications prograrm, some
RAMdIsk software hangs the computer if Smartkey |l
Pius is [oaded before the RAMdIsk driver If this
happens to you, simply rewrnite your AUTOEXEC. BAT
file so the RAaMdisk is loaded before Smartkey Il Plus.

Otherwse, both programs proved reliable and
superb performers, both being notably easy to use,
Smartkey Il Plus {Includes SmartPrint |l Plus), Software
Research Technologies, Inc. Suite 211, 3757 Wilshire
B'ivd., Los Angeles, CA 90010. 4 Dp
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ADVERTISEMENT

SUPER TECH’S

$10,000
RCA CHALLENGE

JUST ONE SUPER TECH MARK IV
— AGAINST —
ANY FIFTEEN RCA FACTORY ENGINEERS

Whe understands RCA TV sels betler than the engineering team hat designed them? The answer is no one. Who has the finest, mos! qualified engineer-
ing statf in the TV industry? we think RCA does. If we though! otherwise, we would have seiected someone else to challengel

Yet the fact i5, we are thoroughly convinced that jusi one "average'' lechnician using a Super Tech computer can diagnose nine RCA color TV sets (CTC
85 thru CTC 118) down 10 circuil level, pelore any fifteen RCA factory design engineers can do likewise to just three

SUPER TECH WILL GIVE THE RCA ENGINEERS
THREE TO ONE ODDS

AND STILL WIN

We're willing 10 Start oul with twelve RCA color sets. Let RCA "Install” twe major flyback, starl up, shut down related problems of any type in eaCh, $0 a$
10 make each set as difficult 10 diagnose as possible, without mis-wiring the set. Let Diehl Engineering do likewise, so that each set will now have four
major problems.

By drawing straws, Diehl Engineering will "select” uine sets and. RCA will inherit the olher three to diagnose.

Adl four problems in a given set must be accurately diagnosed before the next sel can be looked al, All sets may be “madified’” 10 employ a “"bolted in™"
horiz output transisior prior to the contest, which will be heid al Diehl's (acilities in Amarllio, Texas. RCA may use any amount of “'other' test equipment
that i$ presenily available 10 any independenl TV shop. Diehl Engineering agrees 10 use nothing more than a Mark IV Super Tech. an / HV probe and an
RCA senior volt ohmist (what elselt

If we fail to accurately diagnose all NINE of our sets
before RCA can diagnose their THREE

We will hand the RCA team $10,000 in cash.

Diehl Engineering reserves the right to publicize the resutts.

with Super Tech, ail we have to do Is remove the horiz output transistor, plug in Super Tech's interface plug, make one
ground connection then, push four buttons. Within Sixty seconds (per set), including hook up time, we will accurately
diagnose all four problems down to circult level. Sixty seconds X nine set$ = nine minutes! Lord only knows what fifteen
RCA engineers can do!

Shouldn’t you be using a Super Tech Computer?
At only $995% can you afford NOT to be using one!
{Alsc nolice our ad on service literature. See cur ad on page 75 .}
Nothing Can Compete With A Super Tech
No Matter How Good It Is - - - No Matter Who Is Using It!
Visa, Master Charge and C.0.D. orders welcome.

Phone (806) 359-1824 or (806) 353-0329 5

DIEHL ENGINEERING * 6004 Estacado Lane * Amariljo, TX 79109 2
CIRCLE 282 ON FREE INFORMATION CARD
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Generating 60-Hz clock pulses

WHEN YOU'RE VERY YOUNG, YOU FOR~
get things simply because there’s
so much to learn, Later, your mem-
ory fails because there are so many
things to do. And still later, you
forget because there are too many
things to remember! | probably fit
into all three categories, but | get
by, with a little help!
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Dan Sutch (FL) sent me a gentle
reminder that I'd promised to pass
along a circuit that generates a 60-
Hz signal for use in battery-oper-
ated clocks. So here it is—a little
late, perhaps, but still useful.

The circuit shown in Fig. 11is
commonly used to provide a 60-Hz
clock pulse for timing purposes.
Its clean and stable squarewave
output is often used in battery-op-
erated clocks like those found in
automobiles. And although a 12-
volt supply is shown, the circuit
can operate from supplies of 6t0 15
volts.

The values of the capacitors and
resistor can be varied over a rea-
sonable range. The 5369 CMOS
oscillator/divider and the color-
burst crystal are the type com-
monly used in television sets. Both
parts are inexpensive and readily
available. The placement of the
parts and wiring method is up to
you.

Note that in addition to the 60-
Hz output, there is another output
of 3.58 MHz. You may find that
useful as a marker signal on ham

www americanradiohistorv com

and other shortwave bands. For
example, 1t can be a big help in
locating the bulletin and code
practice transmissions of W1AW
{at 3.58, 7.08, and 14.07 MHz).

Now back to our clock. Let’s say
that you have an AC-powered
clock—the type that gets its timing
from the AC line—and you want to
install a backup battery supply in
the clock (as discussed in the
March, 1985 issue). Although the
backup supply can provide the
voltage to power the clock, it can’t
supply the 60-Hz signal needed to
maintain proper timing.

By using the circuit in Fig. 1in
conjunction with the backup sup-
ply, your clock will be able to keep
the correct time even when the AC
power fails. That's all there is to it,
Dan; Good luck and thanks for re-
minding me.

Control circuits

Many have asked questions
about control circuits of one kind
or another that can be used to op-
erate a variety of devices without
having to walk over to them and
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give them a push, pull, or kick!
Since all of the inquiries have a
common thread—the desire to re-
motely control some device—it
appears that a roundup of control
circuits is in order. So, during the
coming months, we’ll set aside
some space in “"Hobby Corner” to
explore a variety of control cir-
cuits.

We'll start with the basics, to
make sure that we're all together.
Later, we'll get into more complex
circuits that are easy to build, and
yet have a variety of uses. You are
invited during this time to send in
any control circuits that you've de-
veloped or have used, so that can
be shared with others.

Well, let’s get the basics out of
the way, so we can move on to
better things. The simplest control
circuit (see Fig. 2) is a simple
switch connected by wire to the
device to be controlled. Of
course, the most important part is
the switch, which can be one of
several types: momentary or latch-
ing, rotary, push-button, or tog-
gle.

A momentary switch is one that
remains open or closed only as
long as it's held down—release it
and it “springs” back to its original
position. Fig. 3-a shows a normally
open (NO) momentary switch and
Fig. 3-b shows a normally closed
(NC) type.

When the switch in Fig. 3-a is
pressed in the direction of the ar-
row, it completes the circuit, sup-
plying power to the device to
which it is connected. The switch
in Fig. 3-bworks the opposite way.
tither switch remains in the posi-
tion to which it is set only as long
as it is held in that position; re-
lease it and it reverts to its original
position.

Most switches “latch” (stay) in
the positlon into which they are
placed {a wall switch, for example).
Figure 4 shows several versions of
the latching switch. Figure 4-a rep-
resents asingle-pole, single-throw
(SPST) switch. It can control only
one leg (positive or negative) of a
single circuit.

Figure 4-b shows a single-pole,
double-throw {SPDT) switch,
which can be used to turn on LMP1
or LMP2 depending on which way
the switch is flipped. A single-
pole, 4-throw (SP4T) switch is

shown in Fig. 4-c. However,
switches with up to 12 contacts
(SP12T) are not uncommon. That
type can be used to turn on several
different devices one at a time.

opPsY oPDT
1
¥ ¥

FG. 5

Of course, a switch can have
more than one pole. Double-pole
switches, like those in Fig. S, are
like having two single-pole switch-
es tied together and operated with
one handle or button.

Figure S-a represents a DPST
switch. The dashed line indicates
that the two parts operate to-
gether. Such switches can be used
to either control both the positive
and ground input to the device or
two separate devices simuf-
1aneously. In Fig. 5-b, a double-
pole double-throw switch is
shown.

2
LAMP
AG
LINE 1
; Ommeity '
$pOT SPOT
FIG.&

Incidentally, you may have won-
dered how two switches are wired
so that each has complete control
over asingle light. The answer is to
use two SPDT switches connected
as shown in Fig. 6. You should be
aware, however, that electricians
don‘t call them SPDT switches,
they call them “three way” switch-
es. (So, if you need a replacement
for that type, you know what toask
for!)

Next time, we’'ll look at other
components {relays, transistors,
and SCR’s) that are used as switch-
es. And we’ll eventually replace
the connecting wires with such
things as sound, light, radio waves
(RF), and magnetism. And we’ll
also get into some practical ap-
plications that you can use.

So stick around for the fun. And
don’t forget to send In your favor-
ite control circuits. R-E
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MSX: A chance for Japanese computers?

EVER SINCE THE PERSONAL-COMPUTER
business began in the mid 19707,
market researchers and consul-
tants, the press, and the industry
in general have been predicting
that the Japanese would come in
and blow the competition away.
After all, the Japanese are leaders
in the consumer-electronics field,
and home computers clearly fall
into that category.

Noone disputes Japanese domi-
nance in such areas as TV's, VCR's,
stereos, and the like. They are
strong technically and certainly
have the capabilities to produce
high-quality, low-cost home com-
puters. 50, why haven’t they?

Actually, they have! Over a doz-
en japanese manufacturers make a
variety of outstanding computer
products, but most of them are
soidin japan. (Personal computers
are just as much the rage in Japan
as they are in United States.) in
fact, the Japanese computer mar-
ket is comparable in size to the
American market—and that's
enormous!

With their semiconductor ca-
pability, low-cost labor, and high
productivity, the japanese could
easily build a computer that would
be a tough competitor to Amer-
ican built machines. Yet, to date,

they have sold few computers,

business or otherwise, in the
United States. According to the
statistics, Japanese computers rep-
resent only about 2% of the total
U.S. market. But why aren’t the
Japanese doing what everyone ex-
pects them to?

A look at the problem
The difficulty lles not so much in

FIG. 1

technology and manufacturing,
but in distribution and software.
Although new technological de-
velopments do affect the comput-
er business, they do so to a lesser
degree than do marketing power
{distribution) and the available
software.

The computer market has reach-
ed a point where it takes tremen:
dous amounts of money to
promote and sell personal com-
puters, and to gain visibility
amongst the clutter in today’s mar-
ketplace. Therefore, the compa-
nies with largest advertising bud-
gets and the best retail distribu-
tion system win hands down.

Take, for instance, the success
that IBM has with its personal
computers, like the PC and. XT.
While they are excellent ma-
chines, they are not what you'd
call exciting or leading-edge; nev-
ertheless, IBM sells many of them.
The reason they sell so many of
their machines is because of their
superior marketing, and distribu-
tion capabilities—not to mention
their excellent reputation and im-
age. Few competitors, including
the Japanese, can match that.

The other major area where the
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lapanese are having difficulty is in
software. They have been ineffec-
tive in that area, and the language
barrier is certainly a problem. As a
result, the Japanese have relied
heavily on American software
efforts in modifying existing pro-
grams to make them compatible
(where possible) with Japanese-
made machines. While using ex-
isting software seems to be a rea-
sonable strategy, it has not worked
well for them.

Personal computers generally
do not sell well unless there’s a
significant amount of software
available to support them. On the
other hand, few software writers
are willing to create programs for
machines with a questionable
sales volume.

Possible solutions

Although the Japanese are hav-
ing their problems, you can expect
to them continue to explore new
ways to become more visible in
the U.5. market—and that's no
easy job. Fortunately (for them),
they don’t give up easily.

There are many different operat-
ing systems, etc. used in Amer-
ican-made computers, and each is
different in some way. The prob-
lem here has been which machine
to emulate, and what software
should it use?

A standard would greatly sim-
plify the things and permit many
Japanese companies to build com-
puters that would give American
manufacturers a run for their
money. Such a standard—at least
for the low-end, home-computer
market—has been proposed by

continued on page 90
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ATTENTION
TV TECHNICIANS

Diehl Engineering, the same people who conceived. designed and now
manufacture Super Tech diagnostic computers for analyZing siart up.
shut down. tyback and tiyback related circults, now has $omething
eise that will make your job fastér, easier and much more profitable.

A NEW
PUBLICATION

You might say that cur monthly Techniclan | Shopowner newsletter is
an all out training program for those who are already working in the TV
service 'ndusiry, as well as lor 1hose who soon plan to be doing sa.

Each month we take at least one concept, circult or funclion and totally
disect it. We then explain every concesvable aspect in plaln and simple
English. When we are finished, you not only understand 1he operation,
you also understand how the operation, “inter-reacts™ with all ‘ot the
other clrcuits that it s related 10

Once every aspecl of operation has been explained, we Show you how
10 break the subjeci down into sections. Then, show you how o
troubleshoot each section on an individual basis.

Because of the manner in which our pulication ig writien, the subject
knowledge that is gained in each monthly igsus IS S0 broad, that it
“spills over’' into your every day roubleshooting routine,

Our TechnicianiShop owner monthly newsletter is 100% devoled 1o
the TV technlcian. It contains nothing bul pertinant informalion on TV
repailr. We do not sell adverlising space. Those who Subscribe. do so
because 0! its technical content, which we pledge to be lar superior 16
anything else that you can obtain.

Each monthly issue {manual} conlains up to 68 pages filled wilh
schematics, diagrams$ and illustrations that relate to the very clrcqits
that you are seeing today. We do not teach this year's chassis, we
realize that you are seeing sets that are five, 1en or even fifteen years
mid.

Qur newsletier 1s not a coliection of parl numbers that cause specific
problems in specilic chassks when they fail. Instead, we explain what
each indiviual component n a given ¢lrcult doas. what purpose it
serves, and whal effect it will have #f and when it fails.

Our subscrbers can look at any resistor, any capacitor, any diode, any
transtormer, etc.. in any circuil, and know exactly what purpose it
serves. They wili know whal turns the circull on, what turns it off, why
and when such action occurs. and what happens if a specilic action
does not oceur.

Qur subscribers will no longer have to be conlen! o know that R421
causes a particular chassis to shu! down if it becomes open, they will
know why It does,

Qur subscribers will no longer run around in circles hoping to Stumble
over & "bad’’ component. they will know exaclly what they are looking
for. and - - - how o find it}

When it comes to troubleshooting color TV sets. we have Introduced
more, innovathve technijues than any other firm in the world (including
manufacturers).

In case that amuses you, consider this:

Everyone else In the industry is {elling you to probe here and there in
this chassis, there and somewhere etse jn another ¢hassis. In hopes of
isolating the actual circult that has failed. Conventionally, one Specific
technique that works for one chassis may do nothing bul smoke com-
ponents im the next.

Yel, while others have been teaching convenlional”’ techniques
{usually a ditferent one for each chassis), we at Diehl Engineering

ADVERTISEMENT

designed a computer that will isolate the getectve siage in any hi
voltage clreult that employs a horiz cutput transisior (including Sony).
With our Super Tech computer, you push the same lour buttons no
matter which set you are working on. Any brand, any age any chassis.
Super Tech will give you an accurate answer.(see our ad on pg. 71)

We are not implying thal those who teach ''conventional” techniques
are technically incompetani. Far from i, some of them are brilliant! We
simply have a new and much easier way of looking at things. Ours is
easier 1o understand and tar more versatile. Because of the manner in
which we present . the retention level is also higher {according to
those who are now using our literature),

Any staff thal can design a compuler thal ¢an analyZze any hivoltage
ciredlt {except fof those which use a trace and retrace SCR .. RCA
CTC 40-81) mus! surety have a [horough knowledge of all ¢ircuils.
Soon we will release Similiar computers for vertical and audio Circuits,
another for tuner, IF, AGC, video, blanking, ABL. Chroma, matrlx and
CRT. and s1ill another for troubleshooting VCRI

The point is, we at Diehl englneering undersiand ¢lrcuitry. We alsa
know how 10 explain circuitry in such a way thal it Is easily understood.

Each monih's issue is printed in 1the torm of a manual. Each manual is
pre-drilled 5o 1hat it can be liled in a 3 ring binder for instant reference
{the 3 ring binder is no1 provided).

The First Issue covers reSistors, capacitors, dicdes, inductors, tran-
sistors, IC chlps and time constant ¢ircuilry. |t explalns how each com-
ponenl works, why it works, why it fails, and how each component
relates to the gverall Circuit, all in plain and Simple, down to earth,
everyday Enghsh. without the use ol mathmalical tormuias. Adter
reading this 18Sue, you can look at any component in any clréuit and
truly understand what it does. why it does t and what will happen if it
doesn’t do it: right down to each individual resistor, capachtor. and
diodle,

The Second Issue covers SCR driven hkvoliage circults such as those
used in RCA CTC 40-81. Philco, Coronado, Bradford, etc. After reading
this issue, this circult will become no more complex than simpie
amplifier. Over 30 llustrated schematics are used to leach this clrcuit
in gabsolute delail. Such things as HV regulaior functions, shut down
features, etc. are thoroughly explained.

The Third Issue covers RCA LV regulator circuits (CTC 85 and up). it
explains how each individuat component operatés, what it does, when
it does It and. how 1o effectively troubleshoot the overall clreult.

Qur no pald advertising policy makes our newsleiter a Itlle more ex-
pensive, but it also gives us ‘'cover 1o Cover” space for nothing but per-
tinant technical informalion on TV service. Al £9 95 per issue. a twelve
month subscription costs only $119.40. Very economical, considering
that its technical content i equal 10 a *'full blown™ study course on TV
repair. [f you wish, you may try the lirst three issues for only $21.00
{Just seven doilars per igsue, a savings of $8.85 off the regular price).

For immediate servica on C.0.D., Visa, or Master Charge orders;
Phone (806) 353-1824 or (806} 359-0329.

If you are tooking for help - - - we have |t!
Diehl Engineenng. 5004 Estacaro Lane, Amarllio, Texas 79109

CIACLE 281 ON FREE INFORMATION CARD
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New and U/sed Electronic Test Equipment

Sales ® Service ® Rental ® Leasing

EPolaroid DS-34

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

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

CAM screens
$369.00

POWER SUPPLIES

GLOBAL SPECIALTIES
TRIPLE OUTPUT POWER SUPPLY

MODEL 1301 $198. l]l]

®  Fully reQuiated Ldple culput
Fixed SVYDC, 1A

V1 + 5 vOG 10 18 vOC bBA

V2 =5 VDC to18 VvDC 5A
Fully automatic current limiling

ELLCTRO INDUmIIl INC.

- DC POWER
SuPPLY

$125.00

PRI TripLe outeuT

MODEL 1650

POWER SUPPLY

$319.00

Functions as three separate
supplies

Exclusive tracking circult

Fixed output 5 VDC, 5A

Two 0 to 25 VDC outputs at 0.5A
Fully automatic, current-limited
overload protaction

+ and — terminals of each output
are lully isolated, in alt modes
All three outputs may be con-
nected In series or parallel for

:

Audioc Sina/Square

Wave Generator o~
® Disiortion from <0.03% il |
¢ 10 Hz to 1 MHI

$259.00

LAG-120B

oA PRECISION

FUNCTION
GENERATOR

MODEL 3010 $189.00

Sine. square and triangle ocutput

Vanabie and fixed TTL outputs

0.1 Ht ta 1 MHZ In six ranges

Typécal distortson under 0.5% 1rom | Hz 10 100
WHz

* Varnabie OC oliset

o VCO inPUt for swaap 1asis

\\| r 4

MULTI
FUNCTION
COUNTER

MODEL WD-755

5 Hz to 125 MHZ stg.ﬂﬂ
B Digit LED Displey

Peariod Measurament 5 HE 10 2 MHz
Totakzes 1o B0.995.899 Plua Qvadiow
Frequancy Aalic Moda

Time Interval Mode

Swilchabie Attenuaior & Low Pase Filler

g EL:a

[ NN N N )

MODEL 3002A/0-30 YDC/0-2A higher voltage i VARIABLE
N0O-3 C/ gher voltage or curren TRANSFORMER
PROBE =
e vt Oscilloscope Probes $145.00
MODDEL IPN101DY
RAG CARRIES THE COMPLETE STACO
MODEL ATTENUATION BAND WIDTH (MHZ) PRICE VARIABLE TRANSFORMER LINE
CALL US WITH YOUR REGUIREMENTS.
2904 10X 100 $35.00 DIGITAL CAPACITANCE METER
4 : Ballery mr.‘ds.:pl
2901 10X/1X 100/5 $39.00 R (3 o oo co ety
* [02% basle acCuracy
2205 10X 250 35900 b GLOBAL
2960 10X 60 $30.00 MODEL 3000
$139.00
CALL US TOLL FREE B piasier g:;(;“ ADD FOR SHIFPING AMD INSURANCE
HVISA N $0 1082 B
1-800-732-3457 ® aner 0o 2610010 3600001580
IN CALIFORNIA TOLL FREE BChecs :-’;g:-: 2 ::g‘}“{” i:?:g
1-800-27 2.4225 COD's satra(required 25% deposil  ovar $1000.00 .., . ~$1500

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

[T L8 L

HISmith ®TAckH! (& (e, LEADER[s VR
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' AC/_\M E_B.Ampﬁecnauow'

SCOPE SPECTACULAR

ELECTRO INDUBTRIES (NC

FLUKE

GLOEAL S5pECiaLhils

@ HITAGCHI

Hitachi Densihu L

PORTABLE OSCILLOSCOPES

$461.00

MODEL ¥-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).

MODEL ¥-222 $536.00

DC to 20 MHz, 1 mV/div, Dual Trace. D.C. offset for
DMM Cutput. Verticle Mode Trigger
6” CRT {w/two X1/X10 probes).

MODEL ¥-422

$694.00
DC 10 40 MHz,

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

Model V-1050F shown

MODEL ¥-1050F
DC to 100 MHz, .5 mV/div, Quad Trace, Delayed
Sweep, Full TV, Triggering, aliernate time base
(w/two X10 probes)

MODEL ¥-650 $956.00

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

$1276.00

HARAMEL=S

15 37 |

MODEL S8-5705
DC to 40MHz

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

8 traces. High precislon calibrator
{x1%). Fastest sweep rate: 10 ns.
High sensitivity 1 mv/div

CH1 signal output

$535.00

MOQOEL 88-5702

DC - 20MHz, 5 my/div
Dual trace

6 inch rectangular internal graticule
CRIT.

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

Beam finder

PROBE
MALTER

= Polaroid

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

~ &--. PORTABLE OSCILLOSCOPES

L B e

$899.00

MODEL 5711 $1695.00

DC to 100MHz (typically over

120 MH2z), 5 mV/div, True 4 channet
input, sight trace. Delayed sweep.
alternate time base, CRT acceleration
voitage 20 KV, (w/saddle bag, front
cover, 2 ea. X10 probes).

MOBEL 57110 $2495.00

{65711 with counter and DMM).
CIRCLE 253 ON FREE INFORMATION CARO
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Computer security

SECURITY HAS ALWAYS BEEN A PROBLEM
in communications. That's be-
cause if security measures are so
elaborate that no unauthorized
persons can breach them, they be-
come so difficult and time con-
suming to use that it's not worth
the effort. In fact, except for of-
ficial “top secret” information,
communications security has
meant the minimum amount of
special hardware or encoding
needed to make it difficult for
someone to more or less stumble
across valuable data.

For secure voice communica-
tions we generally use a speech
scrambler that garbles the trans-
mission. In operation and func-
tion, it's based on the same
techniques used for §5B (single
sideband) transmission. Hence, it
is easily broken by anyone who
really gives it a shot, unless the
scrambling uses a locked sliding
carrier oscillator—an expensive
and complicated device.

International cable communica-
tions usually use low-level com-
mercial code (the lowest form of
communications security), whose
five-character groups can often be
deciphered as they’re being read.
That's just one notch above a
Space Cadet Interplanetary De-
coder Ring (five box tops and $2).

Because computer-to-computer
data exchange is rapidly replacing
many of the voice, cable, and fac-
simile communications systéms,
the question of communications
security takes on a whole new
meaning: the old, simple systems
are no longer adequate.

Security deviCes
Formerly, communications.se-

FIG.1

curity protected primarily against
the listener who just stumbled
across the radio signal. Today,
things are different. Security must
protect against the person getting
even with the local utility or bank,
a politician, judge, etc. Almost
weekly, we've been treated to
amusing newspaper or magazine
articles about teen-aged hackers
breaking into a computer belong-
ing to some organization.

Imagine, for a moment, some-
one familiar with the ins-and-outs
of a computer whose life was
made miserable by an unfair
teacher; or someone who had to
wait years for a tax refund because
“the computer lost the records.”
Whether the grudge is legitimate
or not, that person has the power
to wreak havoc if he can break into
the computer—electronically
speaking.

Protecting against someone get-
ting even is one thing that keeps
communications specialists up at
night, and it's spawning a whole
new branch of technology called
telecommunications security. Just
about everything is being tried to
make computers more secure: ev-
erything from software, to “Star
Wars” hardware, to voodoo if nec-
essary.

The problem with software is
that it works within the computer,
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either to keep the unauthorized
user out or to limit access to spe-
cific programs. And the security
programs that are available can be
expensive. In fact, one outfit that
specializes security software for
banks charges an annual rental fee
of $100,000, plus extra for unusual
upgrades.

One reason for the tremendous
expense is that onCe someone
has accessed a computer through
the dial-up telephone system, it's
extremely difficult to restrict
that person to selected files and
functions. The computer becomes
one big cookie jar full of goodies.
It takes plenty of sophisticated
software to restrict the goodies
to only those who should have
them.

A different approach, par-
ticularly for users of personal com-
puters, has been through a
hardware interface located be-
tween the telephone modem and
the computer. The objective of
such devices is to keep the trou-
blemaker out of the computer it-
self.

One device designed to handle
that task is the Gateway from
Adalogic (1522 wistaria Lane, Los
Altos, CA 94022). Gateway, shown
in Fig.1, protects against un-
authorized access by requiring
that a correct user name and pass-
word be entered; otherwise ac-
cess is denied, the user discon-
nected from the modem, and the
event is recorded.

At no time does the unit permit
access to the computer itself, un-
less the correct identification is re-
ceived. Up to 20 user names and
passwords can be assigned,
changed, or canceled either re-
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motely or locally, and as often as
necessary. And if you suspect that
someone has discovered a user-
access code, it can be instantly
changed by the operator.

Passwords are mathematically
hashed and can be combined with
minimum password length to in-
sure almost unbreakable access
codes. In addition, each individual
user can change his or her own
passwords for additional security.
It would be almost impossible
(nothing is absolutely impossible}
for an unauthorized user to get
past the Gateway system into the
computer.

Another such interface is acom-
bination modem and memory
bank, called Visionary 100 (VEI, 141
Parker Ave., San Francisco, CA
94118). In addition to many Telex
and TWX functions {such as an-
swer back), the Visionary 100 in-
cludes 48K of RAM, an internal
clock/calendar, and on-board soft-
ware for sending and receiving.

The important feature of the
Visionary 100 is that it can do al-
most anything independent of the
computer. For example, assume
that your business associate wants
to swap a program or data, or enter
information into your computer
via an unattended modem. The
Visionary 100 will turn on at the
proper time and take the modem
transmission into its own memory.

Later, you turn on your comput-
erand transfer the dataor program
from the modem’s memory Lo your
computer. Or it might work the
other way: You want to automat-
ically transmit data at specific time
but you don’t want anyone on the
receiving end to access your com-
puter through the connection. No
problem! You store the transmis-
sion in the unit’s memory and turn
off your computer. At the pro-
grammed time the Visionary 100
performs the data transfer. Either
way, your computer is off and can-
not be accessed by unauthorized
persons.

Typical of the latest communica-
tions devices, neither the
Visionary 100, nor the Gateway are
festooned with switches or any
other types of controls. Virtually
all those units’ functions are under
software control of the computer,
which can’t be accessed by un-
authorized users. R-E
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DESIGNER’S
NOTEBOOK

More on DC-motor speed controls

A HARD-AND-FAST RULE IN ELEC-
tronics is there’s always another
way to do something, and no mat-
ter how slick the design, it can al-
ways be improved. So, when [ get
an idea for some circuit, | usually
try out the basic principle on a
breadboard using whatever com-
ponents | happen to have lying
around. Once I'm sure the basic
idea is sound, the task of improv-
ing on the design begins. And it's
at that point that | usually find my-
self ordering components.

A few months ago, in the
November, 1984 installment of this
column, | presented a little circuit
that could be used to control the
speed of a DC motor. Since then,
I've received several inquiries
about it. The questions asked
mostly dealt with the my choice of
components and a few details,
which | guess weren’t entirely
clear in the article. Let me see if |
can clear things up.

Controiling DC motors

First of all, there was a ty-
pographical error in the sche-
matic; the V + pin for the 4049 was
incorrectly shown as pin 16 instead
of pin 1. The 4049 is unique in the
CMOS world because it has almost
become a standard for the power
pin to be directly across the 1C
from pin 1. The only saving grace is
that pin 16 isn't used by the 4049,
so the worst thing that can happen
if you didn’t catch the error is that
the circuitwon’t work. (Usually, an
error like that one would make
things go up in smoke!)

Some of you out there have
been wondering if the 4049 can be
replaced by something eise. Well,
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if you find yourself asking that
question, you should look at the
article again because | don’t think
you have a clear idea of how it
works. Any sort of oscillator can be
used.

The important part is making
sure that you can design some way
to control the duty cycle of the
output. As with so many other
things, it's not the particular circuit
that's important, it's the idea be-
hind the circuit. In other words, if
you can understand the theory be-
hind the circuit, you can redesign
it any way you want.

To give you an idea of what |
mean, let's look at Fig. 1. There we
see a motor-speed controller that
uses the most common oscillator |
can think of—a 555. The basic idea
behind its operation is exactly the
same as the circuit shown in the
November column.

If it looks at all confusing, cross
out the diodes and you'll be look-
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tng at a simple 555 oscillator. The
purpose of the diodes is to let us
separate—and consequently con-
trol—the duration of the positive
and negative halves of the output
individually.

Although there are some minor
practical differences between the
operation of a plain 555 oscillator
and the circuit shown in Fig. 1, you
can use the standard design for-
muias to calculate the component
values needed for your particular
application. The frequency to aim
for will depend on the motor
you're trying to control. Generally
speaking, the chunkier the motor,
the lower the frequency you’ll
need. (Use that as a rule of
thumb.)

There are some advantages to
using the 555 instead of the 4049
used originally. The most evident
is that the 555 can provide 200 mil-
liamps of drive current. Most small
motors will whirl away happily
with a somewhat smaller amount
of current. But, if you’re operating
a heavier motor, you'll need to use
the transistor output stage shown
in the figure. If you have any
doubts, put the transisior in the
circuit.

If you're trying to control a
motor that takes two men to lift,
you can use the control circuit, but
the design of the output stage is a
whole separate maiter. You'll need
much more than a simple one-
transistor switch. When you work
out the values you'll need, re-
member that the duty cycle is con-
trolled by the formula:

Duty cycle = R1 + RZ/R3.

Also, several other readers have
asked about the relationship be-
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tween Vg on the IC and V+ on
the motor. Actually, they don’t
have any relationship. However, if
the supply voltage for the motor
falls within the allowable CMOS
voltage range (3 to 15 volts), there’s
nothing stopping you from operat-
ing both the motor and the control
circuit from the same supply.

The circumstances that first led
to the development of the circuit
that appeared in November in-
volved a motor that ran on 48
volts...a bit outside the range of
CMOS. In that case, | used a volt-
age divider to get the 12 volts
needed to power the control cir-
cuit. But it would have worked just
as well had | used a separate sup-
ply.

What you do is up to you. The
motor-speed controller draws
next to nothing in terms of power.
However, if you do decide to sup-
ply V4 and Vp separately, then
what you'll have to do is make sure
that they share a common ground.
CMOS is marvelously noise im-
mune, so things like motor noise
has no effect on the circuit.

If you |ook the circuit over care-
fully, you should be able to figure
out a way to not only control the
speed of the motor, but the direc-
tion of rotation as well. If you un-
derstand what the circuit’s doing,
you can easlly get the additional
control for free. As a final note on
this subject, remember that the
circuit will power only DC motors.
Controlling the speed of AC
motors is something else al-
together and if there’s enough in-
terest we'll get into it in a future
column. R-E

SATELLITE TV
continued from page 14

antennas that begs for further
dealer attention; you can see right
through most of them. Antennas
that blend with the surrounding
area, espectally from a distance,
are an important tool in the battle
to gain access to neighborhoods
or communities where visual-pol-
lution is a concern. (A dealer may
find himse!f handling mesh anten-
nas simply to satisfy the visual-pol-
lution argument.)

Is there a “marriage” here?—a
see-through mesh antenna that
provides the Tl rejection ability of
the $55A-7.8. Not yet, but several
manufacturers are working on it!
In the meantime, the march into
the suburbs continues unabated.
The “rural roots” of TVRO are
being challenged daily by new
technology in an attempt to mold
TVRO into a suburban/urban ser-
vice. It appears that 1985 will be to
satellite TV what i953 was 1o ter-
restrial TV! R-E
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TYRO INSTALLATION
continued from page 48

Fortunately, most of the people who
make receivers also make or offer an
LNB, LNC, or stand-alonz downcon-
verier to which the installer adds an LNA
as part of a complete receiver package, So
you are not likely to run into the option of
selecting which amplifier will go with
which receiver. !

Some people—including many satel-
lite-TV dealers—beligve that you can
trade off low noise temperatures for
smaller dish size. For example, you may
be told that you have the choice between
an 8-foot dish with a 75-degree LNA or a
10-foot dish with a 100-degree LNA. They
may even t¢ll you that the performance
will be the same with either choice.

That's s'mply not true, A lower noise
LNA can help make up for the shortcom-
ings of a smaller dish, but you can't en-
tirely get back the gain lost by cutting
back the dish's diameter two feet by using
a better LNA. In other words, you can't
recover 2 signal that you never had in the
first place.

That’s all we have room for this time.
When we continue, we'll look at receiver
IF bandwidth, the third factor that deter-
mines picture quality. We'll also look at a
large sampling of some of the other things
that you should think about before you
buy that TVRO. A-E
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ANTIQUE
RADIOS

Restoring antique radio cabinets

FIG. 1

LAST TIME, WE FOCUSED OUR ATTEN-
tion on seeing whether our an-
tique radio would play, or if it
could at least be made to play. We
looked at that first because if you
can't restore the chassis, there
would be little reason to bother
refinishing the cabinet.

Cabinet restoration can be any-
thing from cleaning and polishing
lo a complete stripping and re-
finishing. And there will be times
when minor to major veneer re-
pairs may be needed. However, we
should emphasize that if the old
finish can be saved, by all means
save it! After all, we want an au-

thentic antique radio—that means
inside and out.

Cabinet restoration

Most old radio cabinets that
you're likely to come across will
have a veneer surface (a thin layer
of fine wood glued on a cabinet of
less-attractive wood). But some
may be made of expensive solid
wood or even metal. The impor-
tant thing is to try to retain as much
of the original design as possible.

Some of you may have found an
old radio with a dull or faded
finish. If so, the cabinet may need
nothing more than some furniture
polish to restore its original luster.
Even if the cabinet has a few
scratches, the polish will probably
hide them as well. But if a few
minor scars arc still visible, you
can always used a touch-up kit to
conceal them.

Except for the small damage on
the speaker grill, the finish of the
unit shown in Fig. 1 was restored
with polish alone. Most furniture
polishes will clean as well as pol-
ish; but if the cabinet is really
filthy, you may have to use a mild
soap and warm water to clean it
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FG. 3

up. All you need is a damp cloth.
Do not use a hose and scrub-brush
on the veneer. If you do, you’ll end
up with something that looks likea
corrugated cardboard box.

If the finish cannot be saved
with polish, it will have to be re-
moved. Harsh paint removers,
scrapers, burning, and sanding
should be avoided whenever pos-
sible. They'll probably damage
and discolor the veneer. The chas-
sis, knobs, scroll, grill cloth, and
any decorations should be re-
moved before starting.
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Hand stripping with steel wool
and a solvent is one of the better
ways to bare the cabinet. Solutions
like Fornby and Minwax may be
used to remove the oid finish with-
out damaging the veneer. When
using such products, follow the
package directions, wear protec-
tive gloves, and work in a well ven-
tilated area.

Solid-wood cabinets, like that of
the Radiola 18shown in Fig. 2, also
respond well to the hand-strip
method. Of course, any portion of
the cabinet that is stripped and re-
finished will be lighter than the
remaining original finish, unless
you use some type of stain to
match the original.

In cases where the finish has
been damaged severely or cov-
ered with several coats of paint, it
will be necessary to completely
strip the cabinet—a truly unpleas-
ant job. Harsh solvents are not rec-
ommended. Use one of the many
products made specifically for fur-
niture stripping. For obvious rea-
sons, burning the paint off is not
recommended. Burning damages
the thin veneer, and also leaves
dark spots that even wood stain
won't hide.

Scraping and sanding should be
used only as a last resort, Assorted
scrapers, knives, or even pieces of
glass can be used (but wear heavy
gloves in case the glass breaks).
Also, if you scrap off the paint, it
may be necessary to do a little
sanding to smooth out the rough
spots. If you go with sanding, usea
fine grade of paper.

Once the stripping is com-
pleted, use a heavy hand-rub stain
to cover up scratches and sanding
marks. If the newly-stained cab-
inet appears darker than desired,
lightsanding will bring up the tone
a bit. Once the stain is dry and you
are satisfied with the tone, make
sure that the surface of the unit is
dust-free. Then use varnish to pre-
serve the finish.

Veneer repair

Replacing a piece of veneer that
has peeled from an intricate pat-
tern can be a delicate operation.
The old Silvertone unit shown in
Fig. 3 had sevaral small pieces of
veneer missing, but the rest of the
cabinet was passable. The
damaged portions of the veneer

s N
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FIG. 4

were patched using veneer re-
moved from the old Zenith shown
in Fig. 4.

$0 much of the veneer was miss-
ing from that old set that taking off
another piece didn’t matter. After
peeling off enough of the veneer,
scissors were used to cut pieces to
match the missing portions of the
Silvertone.

Keep in mind that a local craft
shop may have just what you need
to replace a section of veneer.

Sometimes the veneer may be
warped. By forcing some free-
flowing white glue or wood glue
between the veneer and the base
wood, and clamping it down until
it dries, you may be able to save
the original finish. If wood blocks
are used between the clamps, be
sure not to glue the blocks to the
cabinet. Once dry, any excess glue
can be wiped off with a damp
cloth.

Replacing cabinet accessories

After the cabinet has been made
museum-ready, the accessories—
grill cloth, fancy scroll work,
knobs, etc—will have to be re-
stored to thelr original condition

www americanradiohistorv com
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to complement your newly-
finished cabinet. Grill cloths al-
mos| always have to be replaced.

Dirty, dry-rotted, or torn grill
cloths can rarely be saved. Take the
old grill cloth to a large craftshop
and try to match it to a piece from
their stock. (Don’t expect the re-
placement to be an exactly match;
it may not even come close.} In-
stall the grill cloth tightly and if
there is a pattern, center it prop-
erly.

The fancy scroll work on some
old radios may not be made of
wood. The molded material may
be brittle and hard to remove.
Spray-painting the molding to
match the cabinet seems to be the
best solution. Old radios are often
missing knobs. Many craft stores
stock large selections of obsolete
knobs. However, if the cabinet is
decorated with unusual knobs,
and you want to duplicate them,
you'll have to make your own.

Wooden dowels of assorted di-
ameters can be used to make most
knobs. After cutting the dowel to
the proper thickness, the knob
can be further shaped in a drill
press with a file. The home-made
knobs should be force-fitted on a
shaft. {Installing set-screws adds
problems.) The home-made knob
will cover up the shaft and it can
also be stained to match the cab-
inet.

Brass accessories can be clean-
ed and coated with a clear lacquer
to prevent tarnishing. For the best
results, always follow the man-
ufacturers instructions for the
product that you use. Once the
cabinet is done, it’s lime to install
the chassis. Use a vacuum cleaner
with attachments to clean the in-
side of the cabinet before replac-
ing the chassis.

As a reminder, be sure to: Wear
a dust-mask when sanding; wear
protective gloves when using sol-
vents, and work in a well-venti-
lated area. And be sure to follow
manufacturers’ instructions when
using solvents.

For those who are unable to lo-
cate the appropriate veneer in
their area, it may be purchased
from: Craftwoods, 10921 York Rd.,
Cockeysville, MD 21030; their tele-
phone number is (301) 667-9663.
They will supply a mail-order price
list on request. R-E
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$845 and up; Installation and program guide.
$3. Dealers welcomed. Catalog $1. Visa/
MasterCard. Satisfaction guaranteed. AlS
SATELLITE. PC. Box 1225-E, Dublin, PA
18917, 1-800-643-2001 or 215-245-9411.
CIRCLE 265 OMN FREE INFORMATION CARD
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ELECTRO IMPORTING CO. CATALOG.
This reprint of the histonic 176-page catalog
No. 20 gives you an accurate ook at tha siale
of electronics in 1918, Conlans everylhing
Irom a Zinc Spark Gap lo a 1000-Mile Aecery-
ing Outhl. You can get your own copy of this
modem antique, prolusely usirated, lor Oniy
$4.95 plus $1.00 P&H. Order yours from R-E
BOOCKSTORE, Radio-Elactronlics, 200
Park Avenue Soulh, New York, NY 10003,
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CALIFORNIA-OQC REGULATED SWITCH-
ING POWER SUPPLY +5v dc @ 5 amp +
t2vdc @ 2.B8amp +12vde @ 2 amp —12vdc
@ .5 amp 115-230v ac input. fused. EMI fil-
tered. Removable OC Power Hamess and
Schematics included. 7.4 X 5.2° % 1.7 hi.
Visa MC/M.O.icheck; when clears. $37.50
ea. {Free shipping in U.5.) 1-800-
327-7182,305-830-8886. POWER PLUS,
130 Baywood Ave., Longwood, Fi. 32750,
{Call for quanlity price)
CIRCLE 125 ON FREE INFORMATION CARD

ONE MAN CRT FACTORY, easy operation.
Rebuild CRT's for tv's, bus. machines.
monilors. scopes, elc. Color, b&w, 20mm, for-
eign o domestic. Ix G M. space required.
Profs??? Average CRT rebuilding costs—
$5. Sall for $100 = 555 prolit; x 5 CAT's =
$475 dally, x 5 days = $2375 weekly profil.
Higher profits overseas. Investigate this op-
portunily today. We service the enfire world
Contact: CRT FACTORY, 1909 Louise St.,
Crystal Lake, II. 60014, (B15) 459-0666.

i

CONVERT YOUR TV to a High Quality
Monitor/Receiver...TRVM kit Fealures: Dual
Mode operation on translormer 1I5¢laled BAW
or Color Sets ¢ High Resolution Direct Vid-
eo ¢ Up to BD characters per ine ¢ Wide
Bandwidth ¢ Easy installation ¢ Low
cost...$34.95...DVM-1 kit with Audic avalable
for “Hot Chassig™ sets . $64.95. Kits usable
with Computers, VCRS and Video Cameras.
VAMP INC., Box 411 Los Angeles, Callfor-
nia 90028. {213) 466-5533
CIRCLE 257 ON FREE INFORMATION CARD

SATELLITE TELEViSiON RECEIVER
SEMIXIT with dual convesrsion downcon-
verer Features infrared remote control tun-
ing, AFC, SAW filter, RF or video output,
slereo output, Polofator controis. LED chan-
nel & tuning Indicators. Install six factory as-
sembied ¢lrcuit boards to complete. Semikit
$300.00. Completed downconverter add
$100. Compleled recelver and downcon-
vertar add $150. JAMES WALTER SATEL-
LITE RECEIVER. 2697 Nickel, San Pablo,
CA 84806. Tel 415-724-0587.

CIRCLE 124 ON FREE INFORMATION CARD

InteiliBurner EPROM-EEPROM & MICRO-
CONTROLLER programmer 5299 Commu-
nicates through 1he serial port of any parsonal
computer. Use your PC’s modem soltware 1o
read, venty, or program all poputar EPROMSs,
EEPROMSs and B7xx senes micro controliers.
Custom software mcluded tor 18M. CP'M or
Radio Shack PCs. Other programmers from
$149_Bare PC boards with soltware from $39,
ROSS CUSTOM ELECTRONICS, 1307
Darlene Way #A12, Boulder City, NV
B9005. 702-293-7426.
CIRCLE 254 DN FREE INFORMATION CARD

GALAXY ELECTRONICS, INC. the leader
in microwave announces tha new dual-po-
larlty, multi-channel, wide-band micro-
wave TV tuner. Tunes entire BOO MHZ from
1.9 10 2.7 GHZ. Receive sports, education.
religious. news, movie programming, & mare
is being added to this frequency spectrum
aimost on a daily basis In most major cities.
Complete systems trom $69.95 GALAXY
ELECTRONICS, INC_, 5644 North 53rd
Avenue, Glendale, AZ 85301, 602-247-1151.
CIRCLE 252 ON FREE INFORMATION CARD
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R & D SHEET METAL WORKER new multi-
purpose machine now with 6" male dies and
removable ‘emale dies. A complete R&D in-
house shop at 1/3rd the cost. Cver {1500)
worldwide Industrial/government/educa-
tlonal. Call today—TELEX 4996168 POC
NPT, PACIFIC ONE CORP. STEK548513
Superior Ave., Newport Beh.,, CA 92663.
{714) 645-5962,
CIRCLE 118 ON FREE INFORMATION CARD

THE MOSTEXCITING KIT YOU WILL EVER
BUILD The model WAT-50 miniature FM
transmitiér uses & 4-stage circuil NOT to be
confused with a simple wireless microphone
Upio 1 mile range. So sensitive, «f vill pick-up
a whisper 50 leet away! Use with any FM
radic. Complete kit Only 529.95 tax incl
FREE SHIPPING. DECO INDUSTRIES, Box
607, Bedford Hills, NY 10507. {914)
241-2827.
CIRCLE 266 ON FREE INFORMATION CARD

Yibilo
SCRAMBLNG

TRCHMIQUES

SUBSCRIPTION TV MANUAL. This intor-
mation packed book details the methods
used by subscriplion TV companles to
scramble and descramble video signals.
Covers the Sinewave, Gated Pulsa. SSAVI
system, and the methods used by most cable
companies. Includes circult schematics, the-
ory. and trouble shooting hints. Only $12.9%
plus $2.00 flrst class P&H. ELEPHANT
ELECTRONICS INC., (formally Random
Access) Box 41770-R, Phoenix, AZ 85080
CIRCLE 120 ON FREE INFORMATION CARD
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What’s new in automotive electronics
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ELECTRONIC tGNITIONS FOR AUTO-
mobiles have been around for
nearly twenty years and are now
making their debut in small gas-
oline engines like those 