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New GPS Series: Tek sets
the pace with SmartCursors”
and push-button ease.

Work faster, smarter, with two new
general purpose scopes from
Tektronix. The lour-channel, 100 MHz
2246 and 2245 set the rew, fast pace for
measurernents at the bench or in the
field. They're easy to use and afford, by
design.

On top: the 2246 with exclusive
integrated push-button measure-
ments. Measurements are accessed
through easy. pop-up menus and imple-
menied at the louch of a button. Mea-
sure peak volis. peak-lo-peak,. = peak.
dc volts and gated wolts with new hands-
off convenience and on-screen readout
of values.

SmarnCursors™ track volimeter mea-
surements in the 2246 and visually indi-
cate where ground and trigger levels are
iocated. Or use cursors in the manuat
mode for immediate, effortless measure-
ment of wavelorm parameiers.

Both scopes build on performance
you haven't seen at the bandwidth or
prices. Lab grade fealures include
sweep speeds to 2 ny/div. Vertical sen-
sitivity of 2 m/div at full bandwidth for

Copynght *1986. Tektronx, Ing. All nghts neewrved. TTA-469
CIRCLE 92 ON FREE INFORMATION CARC

Features 2246 2245
Bandwigth 100 MHz 100MHz
No. of Channels 4 4
Scale Factor Readout Yes Yes
_Srla_rtCursors E___ _Yes No
Volts Cursors Yes No
Time Cursors Yes_ No
Voltmeter e Yes No
Vertical Sensitivity 2 mVrdiv 2 mVidiv
Max. Sweep Speed 2 ng/div 2 ns/div
Verl/Hor Accuracy 2% _ . %
Trigger Modes Auto Level, Auto! Norm. TV Field, TV Line,

Single Svieep

Trigger Leve! Readout Yes No
Weight 6.1 kg _B.1kg
Warranty J-year on parts and fabor Including CRT

low-level signal caplure. Plus trigger
sensitivity to 0.25 div at S0 MHz, 1o 0.5
div at 150 MHz.

Accuracy 15 excellent: 2% at verlical,

2% at horizonlal. And four-channel
capability includes two channels
optimized for logic signals
Best of all, high performance
comes with unmatched
convenience. You can
see it and feel it

responsive controls and simple trom-
panel design, In extensive on-screen
scale lactor readouts. and in

simglihed tngger operation that includes
Tek's Auto Level mode for automatic trig-
gering on any signat.

Ceontact the Tektronix office or
sales representative nearest you for
complete details. Each scopeis
backed by Tek’s three-year warranty,
plus excellent documentation. training
programs and outstanding service sup-
port—worldwide

Featunng
nels, flexibie triggenng,
exiensive CRT readouls
and push-bution ease
of use. Ihe new Tek
2246 (lett) and 2245
{above) bnng hl?h-qual-

four chan-

ity, low-cost analysis 1o
diverse applications in
digital design, field ser-
vice and manufactunng.

WWWwW americanradiohistorv comm
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Electronics publishers since 1908

Vol 57 No. 10
BUILD THIS 50 SATELLITE-TV DESCRAMBLER RADIO

with this easy-to-build device, you ¢an watch
satellile-TV broadcasts that are scrambled e Egk‘&gNlCMDNS
using the Telease-Maast encoding system. aF T e T
Victor ). Terrio, Jr. and James Perodi Herb Fried?’nan &

54 OLD-TIME CRYSTAL RADIO
Bring back the early days of radio with this 94 ANTIQUE RADIOS

Tl g
Here's a low-cost programmer (hat let’s you baffles. Richard D. Fitch
get started with EPROM projects. It programs
all popular devices. Lubomir B. Sawkiw

75 PC SERVICE COMPUTERS
use our exclusive direct-etch foil patterns to .
make circuil boards for the satellite-TV s ggfh:g:ijg:cnk D[;%E]ST
descrambler. One side of the EPROM e e ) r
programmer board is shown this month. B B i

TECHNOLOGY 12 VIDEO NEWS EQUIPMENT

Inside the fast-changing video scene. REPORTS
David Lachenbruch

47 THE RAID ON HBO 27 Heathkit Model
A look at how deliberate satellite interference GR-4500 :
can be accomplished and how Captain Projection-TV Kit
Midnight might have done it.
William Sheets and Rudolf Graf 32 Dioconix 150

56 INSIDE THE TELEPHONE Portable Printer
The phone is so commonplace, we don’t think
of the technology involved. It's worth a look.
Rudolf Graf and Calvin Graf

86 SATELLITE TV SEEARIETS
What's happening on the Ku band. 120 Advertising and
Bob Cooper, Jr. ;

82 ROBOTICS Sales Offices
A look at a rover called Ernie. 120 Adverlising Index
Mark |. Robillard 14 Ask R-E

4 Ediorial
CIRCUITS AND 67 ANALOG DELAY LINES )
COMPONENTS Perfect circuits for audio experimenters. 4 Free Information

Ray Marston Card

85 SERVICE CLINIC 22 L
Some thoughts on screwdrivers. lack Darr et

85 SERVICE QUESTIONS 98 Market Center
Solutions to servicing problems.

89 STATE OF SOLID STATE 42 New Products
Condition sensing. Robert F. $Colt 6 What's News
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#®  RADMO-ELECTRONICS

COVER 1

Our cover story this month is part of our
continuing coverage of one of the most
important issues in the field of satellite TV:
signal scrambling and descrambling. The
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descrambler shown on the cover will decode programming en-
crypted using the Telease-Maast system. The theory behind the en-
coding is discussed and, of course, we describe how to restore the

video to its proper form.

Before you build the descrambler, you should be aware that it may
be unlawful to decode some scrambled satellite transmissions. But
it's certainly not unlawful to learn as much as you can about descram-

bling! To learn more, turn o page S0.

NEXT MONTH

THE NOVEMBER ISSUE IS
ON SALE OCTOBER 2

BUILD A CLOSED-CAPTION DECQODER

It decodes closed-captioning and Line 21 Teletext

BUILD AN EPROM PROGRAMMER

Part 2 shows you how to add a hex display and gang-
programming capability. The solder side of the main board

appears in PC Service.

BUILD A LATCHING CONTINUITY TESTER
Find those intermittent shorts and opens.

SATELLITE-TV SIGNAL DESCRAMBLING

Part 5 looks at the SSAVI scrambling technique.

TELEPHONE INSTALLATION ACCESSORIES

This month, you learned how the telephone system works.
Next month, you'll learn how to make it work besl for you.

THE EARLY DAYS OF RADIO

Another installment in our series of occasional articles on

electronics nostalgia.

AL & sorvico 10 readers, AADID-ELECTRONICS publishes avilabis Plans of iormakon rmlaling 1ot

technkques and scenthic and
tunctionng of reacer buill projects based

aquIDMent o cioudry, Bnd suggests thal anyone interesied N such Projects consult & patent atlomey

WwWwWw americanradiohistorv comm
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developments Because of possible wenancet N the Qualty end condiion of

malenals nnd wOrkmanghig uMs RADIO- ELEC‘I'NJNICS disclaims any responsibdty lor the sale and proper
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NEW!

Lower Price
Scanners

Communications Electronics;
the world's largest distributor of radio
scanners, introduces new lower prices
to ceiebrate our 15th annivaersary.

Regency? MX7000-GR

Lis1 price $699_ 95/CE Price $469.95

10-8and, 20 Channal ® Cryaiailasa ® AC/DC
Fraquency range: 25-550 pMHE continuous eoverdge
apd 800 MMz to 1.9 GHZ conlinuous COverage.
The Regency MXT000 sCanner lets you monitor
Military, Space Satellites, Government. Rmirosd,
Justice Oepariment. State Depariment. Fish &
Game. Immigration, Marine, Police and Fire Oepart.
ments, Broadcasl Studlo Transmitter Links, Aero-
nautical AM band, Aero Navigation. Paramedics,
Amateur Radio. plus thousands of Other radio
frequencies most scanners can'l pick up. The
Regency MXTO00 [ the paerfect scannar to receive
the exciting 1.2 GHEZ amateur radlo band.

Regency® Z60-GR

List price $298 95/CE Price $179.95/SFECIAL
B-Band, 80 Channe! ® No-cryatal acanner
Bands 30-50, 08-108, 118-138, 144-17¢ 440-512 MMz
The Regency Z60 covers all the public service
bands plus aircraft and FM music for a total of
oight bands. The Z80 also lealures an alarm
clock and priority control as well as AC/DC
operation. Order today.

Regency® Z45-GR

List price $259.95/CE price $159.95/SPECIAL
7-Band, 46 Channai ® No-cryafal scanner
Bandy J0-50, 118-136. 144-174, 440-512 MHZ

The Regency 245 is very similar to the ZE0 model
listed above however A doas nol have the COMMer-
cial FM broadcast band The 245, now at a
apecial price from Communications Electronics.

Regency® RH250B-GR

List price $659.00/CE prica $328.95/SPECIAL
10 Channal ® 28 Waett Transceiver ® Pricrity
The Regency RH250B s aten-channel VHF land
mobile transceiver designed to cover any ire-
quency between 150 to 162 MMz Since this
radio is syniheskzed. no @xpensgive crystals are
needed to 8tore up to ten frequencies without
batterybackup. All radios come with CTCSS tane
and scannlng capablilties. A monitor and
night/day switch is also standard. This trans-
ceiver even has a prionty lunction. The RH250
makes an ideal radio for any palice or lire
depariment volunteer because of its low cost
and high performance. A §0 Watt VHF 150-1682
MHz. version called the RHBOOBS is avallable
for 5454.95. A UHF 15 wait version of this radio
called the RU150@isalsc available and covers
450-482 MHZ. but the cost is $448.95.

NEW! Bearcat® 50XL-GR

List price $199.95/CE price 8114.85/SPECIAL
10-Band, 10 Channal ® Handheld scanner
Bands 29 7-54. 136-174, 408-512 MHL

The Uniden Bearcat S0XL is an economical.
nand-held scanner with 10 channels covarning
tenfrequency bands. It features a keyboard lock
switch to pravent accidental entry and more.
Also order part # BP50 whichisarechargeable
battery pack for $14 .85, a plug-In wall charger,
part# AD100{or$14.95, acanying caseparl #
VCOO01 for $14.85 and also order optional
cigaretia lighler cable part # PS001 for$14.95.

Ragency
RH230

NEWI! Scanner Frequency Listings
The new Fox scannaf frequéncy direciones will help
you find ali the aciion your SCannér Cit iialen o Thase
new ltings include police, lire, ambulances & rescue
squade, local government, (rivats police agencies,
hospitais, emergency medical channels. news meda.
107 s | Ty radv a #fviCe, railroads. wearher stathnd, radio
common camiers. ATAT mobile talephons, utlity com-
panies, ganaral mobite radic sarvice, maring radic
service, taxi cab combanies, 10w truck COMPAnIES,
trucking companiey, busine ss repeatars, business radio
(aimplex) federal government, funeval directorns, yei-
erinariing, buses, swcrdlt, space saretites, amateur
adie, broadcasters snd more. Fox frequency listinge
fealure callielter cross referance aswellas alphabetical
sting by licensee name, police codes and signais. AN
Fox direclores are $14.95 each plus $3.00 ahipping.
State of Alaske—RLO19-1; Siate of Anzone-RLOZ8-1;
Ballimore, MD/Washinglon, DC-RLUO26-1; Buttaio. NY/
Erie. PA-RLDOO-2; Chicago, IL-RLO14-1; Cincinnatl
Dayion, OH-ALOOG-2; Cleveland, OH-RLO1T7-1; Colum-
bus, OH-RLOO3-2; Dallaw/FL Worth, TX-RLO13-1;
Danver/Colorado Sphings. CO-RLO27; Detrot. M1/
Windeor, ON-RLOOE-3Y. Fort Waynie, IN/Lime, OH-
RLDO1-1; Hawail/Guem—RALO15-1; Houston, TX=
RLO23-1; Indianepohs, INFRLO22-1; Kansas Cily, MO/
KS-ALO11-2: Long island. NY-RLO26-1; Los ies,
CA-RLO18-1; Louisville/Laxington, KY-RLDOT-1; Mik
waukees WiWaukagan IL-RLO21-1; Minneapoiia/SL
Paul. MN-RLO10-2; Nevada/E Central CA-RLD28-1;
Okishoma Clity/Lawton, DK-ALDOS-2; Crlando/Daylona
Beach, FL-ALO12-1: Pittsburgh, PA/Wheeling, WV-
RLO28-1; Acchester/Syracuse. NY-RLO20-1: San
Diago, CA-ALO16-1; Tampa/5St. Petersburg. FL-
ALOO4-2; Toledo. OH-RLDO2-3 New editions ars bemng
added menthly. For an area nol shown above call Fox at
800-543-7892. In Ohic call 300-621-2513.

NEW! Regency® HX1500-GR

Lis1 price $369.95/CE Price $239.95

1 1-Band, 55 Channel ® Handheld/Portable
Sesarch ® Lockou! ® Priority @ Bank Selaci
Side it liguid crystai diaplay @ EAROM Memory
DiractChannal Accase Fastura ® 3can talay
Banca 29-54, 118-136, 144-174. 408-420, 440512 MHZ
The new handheld Ragency HX1500 scanner is
fully keyboard programmabie for the ultimate in
versatilty. You can scan up 10 55 channels at the
sama fime jncluding the AM alrcratt band. The LCO
dispiay s even sidalit or right usa. Includes belt
elip. llexlble antenna and earphong. Operates ond
1.2 Volt rechargeable Ni-cad battenes{nat inciuded).
Be sute to order batteries and battery cCharger from
accessory st in this ad.

Bearcat® 100XL-GR

List price $349.95/CE price $203.95/SPECIAL
@-Band, 18 Channal ® Priority ® 3can Dalay
Saarch & Limit ® Hold ® Lockour « AC/DC
Frequency rnge: 30-50, 115-174, 408-812 Mz
The works & lirst no-crystal handheid scanner now has
& LCD channel display with backdight for iow Ight use
and aircratt band coverage at the same low pvice. Sizeis
1% X TW" x 2% Tha Bearcal 100X L has wida Irequency
coverage 1hall inclucdes all public sarvica bands (Low,
High. UHF and T~ bands). the AM aircraft band. the 2
metet and 70 cm. amaleur bands. o/us militdry and
fadaral government frequencies, Wow. _whatB scanner'
Included in gur low CE price ig g Mturdy carmying case,
earphone. baltery charger/AC adapler, six AA nrcad
balteries and liexible antennie Order YOur sCanner now.

Bearcat® 210XW-GR

List price $338 95/CE Price $208_95/SPECIAL
8-Band, 20 Channal ® No-cryata! gcannar
Automnaiic Wasther @ Search/Scan ® AC/DC
FreQuency range; 30-50, 138-174, 408-512 MMNL
The new Bearcal 210XWi3an advanced third generation
scann®f with greal performance at a low CE price,

NEW! Bearcat®* 145XL-GR

List price $179.95/CE price $102_95/5PECIAL
10 Band, 16 channel @ AC/DC 8 Inatant Weather
Froquency range: 29-54, 138-174, 420-512 MHEZ

The Bearcal 145XL makes s great firat scanner, 148 [ow
coat and high performance |ats you hear all the action with
the touch ol g key. Order your scanner irom CE today.

TEST ANY SCANNER

Test any scanner purchased tom ¢ i

NEW! Bearcat® 800XLT-GR

Liat price 499 85/CE price $317.85
12-8and, 40 Chennesl ® No-cryasial gcanner
PriorilY cantrol @ Ssarch/Scan ® AC/DC
Bands: 29-54, 118-174, 408-512, BOB-912 MMz
The Uniden BOOXLT receives 40 channelsin two banks.
Scans 1S channels per second Size B x 4% x 12y =

OTHER RADIOS AMD ACCESSORIES
Penasonic BF-2800- QR Shortwave recerver. . . $175.95
ADRS-GA Uniden Remole mownt Aadar Detector., 3128.95
ADSS5-GA Uiniden Visor mounl Radar Derector. .. §98.95
ACS-GR Uaden - Pagsport sa Andas Datector._, $199.95
BC-WA-GR Bearcat Weather Aart™, .. ... ... .. B49.95
Dx1000-GN Beascal 6hortwive recervar SALE ., §340.95
PC22-GA Urwden remola moum CB transcehss . 559,95

PCSS-QA rwden mobe mount CB lranecaher. ., $59.95
R10G0-CGiM Regency 10 channel scoanner SALE ... 30295
MX3000-GH Regency 30 chanme scannes .B229.95
KL158-GR Regeacy 10 chanmsl scanner . 313095
UC102-GR Avgency VHF 2 o 1 Wall iranscawer. , §124 98
P1403-GR Regency S ump reguiated powes s, 00%, . 360 95
P1412-GH Regeacy 12 amp reg powes Supply... $184 95
MAZ 58-GR Drop-an charges o HX1 200 8 HX1500.. . 584 58
MAS18-GR Wall charger for HX1500 scannss ., _$1895
MAS10-GR Carrying case for HR1500 scanner. ... 314 88
MA257-GR Cigarsitalighisr cord tor HX12/1 800 .. _ 319 95
MAST7-GR N-Cad bettary pack tor NX1200... .. 53498
SMMXTDOO-GR Sve. man. 1or sAX7000 8 MXS000. 319 95
SMMXID00-0 N Servcs man kof Aegency MIDJ0O0 ... 515 95
B-4-GR 1.2 V AAA NrCad battares [aed of touy ., 5995
B8-8-QR 1.2 v Ak NrCad partetios (bl of aghti._._$17.95
FB-E-GRFrequency Dirsctoryior Esatern U LA .. 314.95
FB-W-GR Frequency Deect 0y 1of western LA . $14.95
ASD-GA M Scan Dwectory ... -514.95
SAF-GR Burvival Aad Freguency Directory _.__._ 31494
TSG-GATOD Secrw™ Aegat¥ol U S Govi Frea, _._ #1495
TIC-GR Tecnn™ues for Intercepiing Comm ., ..., $14.98
RAP-QR Railroad requency Srectons. . .$14.95
CIE-GR Covert Intenenct. Elect Eavesdropping . B14.95
ASQ-GR Magnel mount motdle scanne: gntenna . §35.95
ATO-GR Bass ptethon ScRnnsf BAlENRE _ 331595
UBAM M- GR ftag mound VHF/AUNF st w' 12 cable. . 315 55
UBARK-GR % hois mounl VIAFAUHF 0l wf 17 cabie . 53598
USATLM-GR Trunk ik mount VHE/UHF antenna . 13595

Ad 53,00 swppine ke sl roared at the same time
Add $12.00 shipping pas ghowive receiver,

Add 3700 shipping cer scannet ind $3.00 per earenna
BUY WITH CONFIDENCE

To gatl tha Jastent defivery trom CE of any scanner,
send or phone Your order direCtly 10 our Scanner
Distribulion Canter™ MIChighn rasithe nls Pledse add 4%
salas tax OF SupRly your tax LD. number. Witten pur-
chase orders ars accofed (rOm ADDY oved QOvernmant
agencies and most well rMed firma o1 & T0% surcharge
tor net 10 billing. Alt sales are subject Lo availability,
accepiance and venficalion ANl sales on accessonas
ara final. Pncak lerms and specifications are aubtect to
chanpe without netice. All pncey ere in ULS. dollars. Cut
ol siock items will be Placed on Dackordar automaticaily
uniess CE i inatructed differently. A £5.00 saditionsl
handiing fee will be charged for sl orogrs with &
macchandise 1otal under $50.00. Snipments are F.O.B
Ann Arbor, Michigan. No COD's. Most producis thal we
s#ll have a manulacturer® warmdnty. Free coples of
waranties on these products are avaisble por lo
purchase by writing to CE. Nen-cerilied checks require
bank clearance. Not responsible for typographical serors.
Mail orders to: Communications Electron-
ics; Box 1045, Ann Arbor, Michigan 48106
U.S.A Add $7,00 per scannerfor RP.S/U.P.S.
ground shipping and handling in the continental
U.S.A For Canada, Puerto Rico, Hawail, Alaska,
or APO/FPQO dellvery, shipping charges are
Ihree times continental U.S. rates. f you have a
Discover, Visaor Master Card, you maycall and
piace a credit card order. Order tolHree in the
U.S. Dial B00-USA-SCAN. In Canada. order toll-
iree by catling 800-221-3475. WUI Telex any-
time, dial 671-8 155, If you are gutside the U.5.
orin Michigan dial 313-873-8888. Ordertoday.
Scanner Distribution Center” and CE logos are trade-
marks o Communications Electronics Inc
t Bearcal s m regialesed 1 of Undden Cormotation

El@ctronics™ for 31 days beftne you decide 1o keap it 1f for
ANy reason are nol comphtely gatisfied. retum 8 10
onginal conditkon with &l parts In 31 days, for & prompt
retund |Was sRIpRING/ handing charges and rebate credis).

Regency
HX1500

Regancy
MXT000

WWWW.americanradiohistorv.comm
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EDITORIAL

| just received a letter insisting that the edftorial
contenl of Radio-Electronics is being bought by
our advertisers. The letter mentioned Dick Smith
Electronics specifically and said: “Isn’t it funny
that one month you get this new advertiser out
of nowhere, and then feature their kits in
numerous articles?”

That's a very easy question to answer, because
Radio-Electronics has a strict policy that separates
our Editorial and Advertising departments. Even
if Dick Smith Electronics buys twenty pages of
advertising per issue, we'll never give one of
their kits any coverage if we don't think that kit
deserves ft. On the other hand, if they never
bought one single page of advertising, our
January 1986 issue would still have featured their
$99 satellite-TV receiver, and it would still have
been our cover story.

Take a look at the projects that we've featured
over the last few months. Qur July cover
displayed a 1.2-CHz frequency counter that was
designed and sold by a small company in Florida
that has never (as far as | know) advertised with
us. Our August cover featured a radar speed-gun
calibrator that is avaiiabie in kit form from
another company that has never advertised in
this magazine. Last month's cover shows a stun
gun that is available as a kit from a company that
usually runs a 1/6-page ad, and this month's cover
story is available as a kit from a company that has
run a one-inch classified ad a few times.

What has me a little confused is that | don’t
really understand what some readers are
complaining about. Are they saying that we

shouldn't cover a great construction project
because it's commercially available as a kit? Just
because a circuit is available as a kit doesn’t
mean we shouidn’t cover it in Radio-Electronics.
When we run a story based on a kit, we treat it as
we do every other construction project—with
complete schematics, circuit descriptions, and
printed-circuit patterns. Remember: We're not
just covering a kit; we're covering circuits and
technology.

We do our best to ensure that you don’t have to
buy the kit or specific parts from a specific
supplier. The circuil is there for you to build
whether you buy parts or pull them out of your
junkbox. But don't forget that, for many of our
readers, having a supplier of parts and complete
kits can make the difference between building or
not building a project.

Now (hat I've re-affirmed our long-standing
policy, it seems like a good time to offer an
invitation to all individuals, companies, and
corporations, whether or not you advertise in
Radio-Electronics: If you have an electronics
project that you think will interest our readers,
tet me know about it.

/@m@o

Brian C. Fenton
Managing Editor
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WHAT’S NEWS

New CR display tube has flat tension mask

ZENITH'S NEW FTM COLOR Pt

A new cathode-ray display tube
with a perfectly flat and almost re-
fleclion-free faceplate was an-
nounced by Zenith at the recent
annual symposium of the Society
for Information Display. The new
Flat Tension Mask (FTM) tube is 80
percent brighter than a con-
ventional tube at equivalent levels
of resolulion and contrast, and has
a 70 percent increased contrast
ratio, as well as greater resolution
and color fidelity than con-
ventional tubes. It is freer from
glare and reflection because it
does't reflect light like a convex
tube, and because ils flat surface
can be economically treated with
both anti-glare and anli-reflection
coatings.

In a conventional color CRT, a
curved shadow mask is supported
by a frame and suspended by
springs inside the tube. As elec-

HETUBE has a perfecily flat face and truly square Corners, so
siraight lines appear straight, rather than curved, as on a conventional piclure lube.

tron beams strike the mask, it
heats up and moves. In the new
Zenith FTM, the shadow mask is
held under tension directly be-
hind the tube’s flat glass faceplate.
It does not move even at bright-
ness levels that cause discolored
images in conventional tubes.

The new mask is sealed to the
tube with melled ground glass
(frit-sealed). Heated by that pro-
cess, the mask goes Into tension
upon cooling to room tlem-
perature. Stretched tight, the
mask 15 virtually immune lo the
deformation thal plagues con-
ventional shadow masks.

The flatness of the tube also sim-
plifies the problem of a protective
faceplate. Ordinary flat glass can
be used for the plate, resulting in
lower cost and facilitating both
anti-reflection and anti-glare sur-
face treatments.

WwWww americanradiohistorv comm

Electrical measurements may be
made with light

The National Bureau of Stan-
dards is reviewing the economic
and technical advantages that may
result from using new optical tech-
nologies for measuring voltages
and current. Those advantages
may be particularly great in power
systems, where such measure-
ments are traditionally made with
bulky but accurate transformer
systems.

The advantages are: isolation
from electrical circuits {importani
at some of the extremely high volt-
ages used in power transmission);
high speed {optical methods have
been used to measure nano-
second pulses), and economy (op-
tical fibers are much cheaper than
transformers).

Optical measurements depend
on Lhree opto-electric phe-
nomena: the Faraday effect, in
which the application of a magnel-
ic field to a suitable material pro-
duces a change in the material’s
index of refraction; the Pockels
effect, in which the application of
an electric field produces the
same kind of change, and the Kerr
effect, also one in which the index
of refraction is changed by an elec-
tric field. In the Pockels effect, the
change is proportional to the
change in the field; in the Kerr
effect it is proportional to the
square of the change.

Various methods may be usedto
apply those effecis to electrical
measurement. For example, a
number of turns of optical fiber
may be coiled around aconductor.
Light from a laser is beamed
through the fiber. Changes in re-
fraction due to the current result in
changes in the intensity of the light
transmitted by the fiber. The out-
pul of the optical fiber is focused
on a photodiode that detects
those changes in output and trans-
forms them into changes in elec-
trical current. R-E
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#-~, |WATSU OSCILLOSCOPES...QUALITY BY DESIGN! < @7,

DC-60 MHz
4 Input, 8 Trace, Portable

« Typical Frequency Of From DC To 70 MHz, - 3 dB
{10 MMz margn over the specified frequency response)
* Rejiatie Tima Driterence Between CThannals
* Buill-in TV Syne Separaior
* 3 Year Warrantly

S8-5710 — $1245

§5-5710C — With Counter $1799

85.5710D — With Counter/DMM $1995
CHRCLE 64 ON FREE INFORMATION CARD

DC-100 MHz
4 Input, 8 Trace, Portable:

« Typical Frequency Di from DC To 120 MHz, -3 dB
(20 MHz margin over the specified fréquency response)

* Heliable Time Difference Bolwesn Channsls

+ Jitterless Circuniry For Stable Triggerng

* 3 Yedr Warranty

§6-5711 — $1685

$5-5711C — With Counter $2295
8S-57110 — With Counter/OMM $2495
CIACLE 198 ON FREE INFORMATION CARD

™

@

v""i’ oA

L1 P g Q '-0 "

i ®9 19..L-ﬂ SR
DC-40 MHz DC-100 MHz

55.5705—DC-40 MHz S5-5706—DC-30 MHz

* 3 Input. § Trace (S55705); 3 Input, 3 Trace (SS57086)

* Varsatile Trigger Capability With TV-SYNC

* Jittar-Free Circutry And Variabie Mold-Off

* High Accuracy For V And H {1 29%)

* Accurale Cahbrator (Amplituge & 1% And Frequency + 1%6)

88-5705 — 8898

55-5706 — $749
CIRCLE 201 ON FREE INFORMATION CARD

Digital Storagescope

* 100 MHz Anaiog And Digital Bancwidth

+ 40 Ms/s Samphng Rate

* Cursor Measurement (Analog And Dignal}
* 4 Waveform & 7 Set-Up Memores

* GO/MNO GO Judgement

DS-6121 — $5550

DS-6121A — With Enveloos Mode $5950
CIRCLE 202 ON FREE INFORMATION CARG
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DC-200 MHz
4 Input, 8 Trace, Portable

* Reliable Time Difference Between Channels

* Frodrunming Ground Facility

« Migh-Grade 6 Inch Quadrupole-Lens, Dome Mesh CRT
« Combination Trgger Probe (55-0071) Ophonal

= 3 Year Warranty Dispiayed On The CRT Simuttanecusly

5§5-5712 — $2999 §8-5802 — $2750
CIRCLE 203 ON FREE INFORMATION CARD CIRCLE 204 ON FREE INFORMATION CARD

Instruments For Your Success

[ e, IWATSU INSTRUMENTS, INC.

430 Commerce Boulevard, Caristadt, NJ 07072 PHONE: (201) 935-5220; TLX. 710.989.0255

DC-10 MHz
Digital Storagescope

¢ Buiitdn GP-18 {General-Purpose Interface Bus)

* High-Brightness CRT

* 3-Channal 10 MMz Osciloscope Function

* B-bit x 2048 Word/Channel, fusiword Owgital Siorage

« Both Reai.Time And Digital Storage Waveforms Can Be
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CIE MAKES THE
WORLD OF
ELECTRONICS
YOURS.

oday’s world is the world of electronics.
To be part of it, you need the right kind of
training, the kind you get from Cleveland
Institute of Electronics, the kind that can take you
to a fast growing career in business, aerospace,
medicine, science, government, communica-
tions, and more.

Specialized training.

You learn best from a specialist, and that’s CIE.
We're the leader in teaching electronics through
independent study, we teach only electronics and
we’ve been doing it for over 50 years. You can put
that experience to work for you just like more than
25000 CIE students are currently doing all
around the world.

Practical training.

You learn best with practical training, so CIE’s
Auto-Programmed® lessons are designed to take
you step-by-step, principle-by-principle. You also
get valuable hands-on experience at every stage
with sophisticated electronics tools CIE-designed
for teaching. Our4K RAM Microprocessor
Training Laboratory, for example, trains you

to work with a broad range of computers ina

way that working with a single, stock computer
simply can't.

Personalized training.
You learn best with flexible training. so we let you
choose from a broad range of courses. You start

with what you know, a little or a lot, and you go
wherever you want, as far as you want. With CIE,
you can even earn your Associate in Applied
Science Degree in Electronics Engineering
Technology. Of course, you set your own pace,
and, if you ever have questions or problems, our
instructors are only a toll-free phone call away.

The first step is yours.

To find out more, mail in the coupon below. Or, if
you prefer, call toll-free 1-800-321-2155 (in Ohio,
1-800-523-9109). We'll send a copy of CIE’s
school catalog and a complete package of enroll-
ment information. For your convenience, we’ll
try to have a representative contact you to answer

|

|

your questions.
C| Cleveland Institute of Electronics
1726 East (hhS1... Cleveland. Ohio 43154

YES! | wunt to get started. Send me my CIE school calalog including

details abous the Associate Degree Program., | am most intcrested in:
compulcr repair televisionvhigh fidelity service
telecommunications medical clectronics
robotics/automation broadcast engineering

other
Print Name
Ciny
Age Arca CodefPhone No.
Check box for G.1. Bulletin on Educational Benefits
] Veteran 1 Active Duty MAIL TODAY!

OR CALL TOLL FREE

1-800-321-2155

(In Ohio, 1-800-523-9109}

RE-46
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VYIDEO
NEWS

DAVID LACHENBRUGH
CONTRIBUTING EDITOR

¢ Beta I returns. In the beginning there was
Beta I, which delivered excellent picture quality,
but only about one hour of recording time. Then
came VHS, which initially delivered two hours of
recording time, but later could allow tapes a8
long as eight hours to be made. Of course, the
longer tapes came at the expense of picture
quality. The Beta camp respended with Beta IT
and later Beta I1I, which also offered longer
recording times at the expense of video quality.

Much to the dismay of sorne Betaphiles, in the
rush to offer longer playing time, the Beta group
ceased to offer the Beta I recording speed,
although some recorders that could playback Beta
1 tapes were still available. Those Betaphiles will
be pleased to learn that Beta I hias made a
comeback. SBony's latest top-of-the-line S8uperBeta,
VCR will record and play back in the Beta I speed
as well as in all the others. In addition it has a
wireless remote control containing a
professional-type jog-and-shuttle dial, which can
operate two VCR'e and control editing functions
previously poseible ony with professional-type
VCR's. The combination of the Beta I speed and
the SuperBeta highband recording-technology
provides what probably is the best picture
available from a consumer VCR.

Tubeless TV. Trying to estimate the size of the
market for TV-sets that uge LCD's (Liquid Crystal
Digplays) instead of picture tubes 18 an exercise
in futility. There are now four major brands
offering those pocket TV's—Casio, Citizen, Epson,
and Selko—and their estimates of sales this year
vary from 350,000-400,000 (Casio} to more than
2,000,000 (Citizen). The fact remains that those
little sets are coming into the US. in increasing
numbers, in both color and monochrome models,
and that their picture quality is constantly
improving. Some proponents estimate that the
LCD TV's—alfter large-screen versions are
developed-—will represent 40-50% of all TV sets
sold by 1995. No matter what, one thing is
certain—most major TV-set manufacturers are
seriougly considering moving into the LCD-TV
field, now occupied almost exclusively by
Japanese watch and calculator makers.

Swansong for Beta? Although the Beta VCR-
format is still preferred by many videophiles—
particularly those who pioneered in the field—it
seems to be fading from the mass-MATket scene.
In this space we've etumerated the defections
from the Beta camp in the past, as major Beta
manufacturers have added VHE units to their
lines. More recently, NEC, which was an original
member of the Beta group and later added VHS,
said it was phasing out of Beta in the U8. because
of low demand. Toshiba, whose VHE sales now
eclipse those of its Beta line, is adding no new
Beta models for the U8. and says it will continue
to supply Beta unita upon demand. The only
home VCR manufacturers in the Beta camp that
do not now offer VH8 models are Beta's inventor,
Sony, and its affiliate, Alwa. Sony is now pushing
8mm for both camcorders and home decks, while
continuing to offer Beta in the S8uperBeta models,
which produce pictures demonstrably better than
the original Beta unita.

* HDTV on UHF band? High-definiticn TV
may be coming down to earth. Many of the
proposals for the new super service (Iore than
1,000 lines, widescreen aspect ratic) have
centered on inaugurating it via direct satellite
transmission, or possibly over special cable
channels. An industrywide working group,
Advanced Television 8ystema Committee (ATSC),
has been looking into the entire subject. Now: for
the first time, there are strong hints that HDTV
could actually start on the etandard broadcast
frequencies—in the UHF band—as a compatible
service. Here's how it would work: A UHF
channel would transmit a standard 525-line
picture, receivable by any conventional TV set. An
adjacent channel would simultaneously transmit
the additional information needed to provide a
1,0560-Iine widescreen picture to speclal advanced
HDTV receivers. (UHF probably would have to be
used because there's o room in the VHF band for
such adjacent-channel broadcasts.} CBS and
others have already outlined basic parameters for
such compatible systems, and there are
Indications that the FCC would look with favor on
proposals for testing. R-E
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BP Video Processor gives
you precision picture control.

Preserve your memoriés
on videotape

The video-cine con-
verls your shdes and
ome movies to VCR
tape with any video
camera. This easy lo
use model fealures
precision optcs and
fear projection. Macro
lens attachment avalable
lor cameras without

You'll get S units in one! The BP Video
Processor functions as a Stabilizer o end
wvideo guard distoriion...as an Enhancer to

prowde peak sharpness. as an RF Con- Close-up capabiy.
verter lo feed signals from wdeo cameras.
compiter of VCH «n your TV _.as a Video Model V-1701

Fader lor prolessional fade-n and fade-
out effects.. and as a Dual Output Distri-
bution Ampiitier to send TV signals 1o
other sets.

Model V-1880 $7995

Macro Leéns

$ 3495

Model V-14 31 495

FM Antenna fine-tunes

. Add Stereo your fm/stereo reception.

to your Video

You'll get clear, ¢nsp, undistoried sound
from this high qualty, directonal FM
antenna. Mounts instantly indoors, comes
complete with coaxial cable and

The mini speaker with maxi sound.
3r long throw wooter; 1 * soft dome
tweeter, 2* extended midrange speaker.

Max power 50 waits.
2 T pakr

Sand tor FAEE catalog of hundreds of items.
Money arders. checks accepted. C.0.D.'s require 25% deposit.

transformer.

$ 3495

Model FM-9700
Model HF-9

Fordham s

In NY State 800-832-1446

260 Motor Parkway, Hauppauge, NY 11788
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Increase the life of your
VCR head and tape with BP
VHS or Beta Tape Rewinders.

Don't nsk worn-down healls and tape
damage by rewinging on your VCR. BP
Tape Hewinders featuré counter, soft
button acton, controlied speed and
automnatic shutot,

Mode! V-7779 Mode| V.7780

Get true-to-life color. . .and
reduce noise. . . with Audio
Video Color Processor.

This versatle color processor corrects off
color tape. ehiminates $ingle color
dominance and restores sharpness in
detall. Plus. it stabxlzes copy guarded
tapes and filters audio nose

Model ¥-1895 s 14995

= i
FOR ORDEHS ADD
2500, $450
1014250 . 8o
£251-500 . 36 00
$501.7%0. . $10.50
$751-1.000 $12.80
$1.001,1500 $10.50
$1.501-2000 £20.00

e 2,001 wrd up. 2500
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ASK R-

WHERE 1S TRUE NORTH?

I have all the componenls for a
TVRO system and I'm ready to install
the dish. | plan to use my old mag-
nefic army compass to orient the
dish. But some “experts,” including
my son, say that | can’t use the com-
pass until | correct its readings for
“True North,” whatever that is. The
compass seems to work QK and
points north as far as | can tell. What
are my friends talking about? How
can | fix the compass?—H. W.mcD.,
Orlando, FL.

Barrning outside influences that
might be exerted on the compass
needle by large steel structures,
nearby power lines, or magnetic
ore depaosits, a magnetic compass
points to the magnetic North Pole,
which is not located at exactly the
same place as the Earth's
geographic North Pole. It is some
distance away In a location that is
constantly and slowly changing
with respeci to the geographic or
true North Pole.

From most points on the globe,
there will be an angle between
true north and the magnetic north
indicated by the compass needle.

NORTH STAR

*

TRUE NORTH

The angle of separation between
these two poles is called variation
and is measured in degrees east or
west of true north. Variation varies
with tocality and time. In some
areas, magnetic north is west of
true north; that is called variation
west or westerly variation. On the
other hand, when magnetic north
is east of true north, we have eas-
terly variation.

At a number of points through
the southeastern and central
United States there is no (zero de-
grees of) variation, and the direc-
tions for true north and magneiic
north coincide. An imaginary line
passing through the points of
zero-variation is called the agonic
line. As a rule, magnetic variation
ranges from about 25 east in the
Washington State/British Colum-
bia area to about 15 west in the
Maine/Nova Scotia area.

S0, to correct your compass to
get a heading for true north, you
must first determine the amount
and direction of variation. You can
get this from marine or aviation
navigation charts. Check with the
operators of alocal airport or mari-
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WRITE TO:

ASK R-E
Radio-Elecironics
500-B Bi-County Blvd.
Farmingdale, NY 11735

na. If there are none in your area,
check with a local surveyor.

When variation is westerly add
the amount of variation to the
compass reading to get the true
bearing. And, when variation is
easterly, subtract the amount of
variation from the compass read-
ing. For example, suppose varia-
tion is 15 west in your area. True
north will be 15° east of magnetic
north.

If your are really out in the boon-
docks and can’t get help, you can
use the stars. The North Star, or
Polaris, appears directly over the
gecgraphic North Pole and its
position is accurate to within 1 de-
gree. The Big Dipper can help you
locate the North Star.

The two stars {called pointers)
forming the side of the dipper far-
thest from the handle arein a line
pointing directly to the North Star,
as shown in Fig. 1. The distance (A}
from the pointer star at the dip-
per’s lip is about five times the dis-
tance (SA) between the two
pointer stars. The Big Dipper con-
stellation (among others) rotates
around the North Star during the
night and may not be aligned as
shown in the drawing on your first
attempl to locate the North Star. I
you’re not sure that you've identi-
fied the Big Dipper or located the
North Star, look to the east for a
five-star grouping that forms the
letter “W" or “M,” depending on
how you view it. In any case, the
bottom of the “M” or top of the
“W" points to the North Star.

When you've pin-pointed the
North Star, drive a stake at the
point where you're standing and
then, sight along the line toward
True North and drive a second
stake 100 yards or so from the start-
ing point. With this line indicating
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Maké your home
into something special!

That's exactly what your home will
be when you [l it “rl)h Beaihkit elec-
tronic products — producis that make
lite casier and more enjoyable.
thin our diverse line are iit and
assembled products sure to enhance
each room in your home.

1. Mike your entryway
more secure and easy to use
with the Keyless Doorlock.
You'll never again be locked out
because of lost or forgotten keys.
All it 1akes is a simple fingerti
entry of a four-digit code, an
the Keyless Doorock unlocks your door.

2. Add anew
dimension to your
living room \v{&
your own Comput-
erlized Weather
Station. This Digit:d Weather Station
displays up-tu-ithe-minute temperature.
wind. and ;ammcu'ic pressure readings,
along with time and date.

3. Give your kitchen a
unique bi:)nd of s&dc
and efficiency with our
Digital Wwall Clock. This
15y-10-build kiluhll'q:ps time o
with gquariz-crvstal accuracy:
with its simulated vak u.::ﬁ’—grain finish
cabinet, youll have a timepiece that fits into

ost any
4. Put yourdento
- greater usc with this
™ "IBM PCAT Compatible
e e #‘ Computer. Do word
v = ¥ processitg, personal
e accounting and more
=\ e whin you run exciting
IBM-compatible software on

your fast and powerful HS-241. And you
can build it yourself in Just a few hours.

5. Bring the latest
in digital tech-
nology to your
bathroom. This Dig-
ital Scale lets you closety
monitor your weight with electronic
precision, And. its l'.mtcr?' operated so
it's safe 10 use right out of the shower.

6. Add a video
entertainment cen-
ter to your bedruom.
QOur 19~ nal
stereo TV kit gives you
an extra- calor-
corrected picture with full stereo sound,
and convenient viewing that vou can con-
trol from your bed. Comes in a simulated
walnut cabinet that complemwents your
room.

=g |

7. Transform you
rec TOOm into a
haven for hobby
fun, Put our Deluxe
QRP CW Transceiver in this room and cii-
joy superb HAM radio operation that ex-
ne{Is in performance and features. It offers
expandable transmission and reception
capabilities.

N 8. Give your workbench
4 a touch of profession.
alism with this oscillo-
# scope. Whether you're a
service technician or a hobbyist, you'll love
the wide range of measurement capability
our laboratory-grade Dual Trace 10 MHz
Oscilloscope gives you.

9. add Hractlcullty .
to the ulility room

and save money, tod.
Avoid expensive A1
spoilage with our Freezer /
Alarm that

Name

City

wams you when the inside iemperature of
your freczer rises oo high. Prevent water
damaP.- with our Food that warns
you of water that's where It shouldn't be,
10. Make vour
coming m(.(:oing
$asier thmg;gr.wm
our garage r
open with incredible
easc and depeudability with our Deluxe
Garage Door Opener. Easy to install, this
opener is durable and includes a handy
socurity light.
You'll find fun and excitement with
every Heathkit product. Whether
they're in kit form or already as-
sembled, our produets will help you

enjoy your home more than you
ever dreamed possible,

Send NOW for your FREE lieathkit Catalog.

Send to: Heath Company, Dept. 020-464
Benton Harbor, Michigan 49022

Address _ - L

State Zip

A subsidiary of Zenith Electronics Corporation

CL-789A
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Capacitance,
logic and more.
Forless.

Now, a fully-loaded DMM combines
a capacilance meter, logic probe, and
an hFE meter, all for the price of a DMM.

TTL Logic Probe: 20 MHz
Hi/lo/ofl indications
Detects 25nS pulse width
Capacitance: 5 ranges (2nF to 20uF)
hFE (NPN or PNP): | range (1000)
DMM: DCV-5 ranges ( .2V to 1K)
ACV-5 ranges ( 2V to 750V)
DCA-4 ranges ( 200uA t0 104)
ACA-3 ranges ( 20mA to 10A)
Ohms-7 ranges { 200 Ohms
to 2000 Megohms)
Continuity beeper
Diode check
Built-in bail
Anti-skid pads
See one now at your local Beckman
Industrial distributor.

DM25L...5899%

f

" Sugpraded Int prace ($UIS ) with bidiery et beach s runal
Beckman [ndiestrial™
Beckman Industrial Corporation

A Subsidiary of Emerson Etectric Company

630 Puente Street, Brea, CA 92621
(714) 671-4800

€ Copyrighl 1585 Beciman Industral Corpotation
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True North, use it to calibrate your
compass. Take your compass and
sight along the line. Record the
angle of variation between the line
and magnetic north, as indicated
on the compass.

Remember that if variation is
west, add the deviation to the
compass reading, and subtract de-
viation when it is east. If you want
to point the dish toward the west
(270°% and variation is 12° west, sim-
ply aim the dish on a compass
heading of 282 degrees (270 + 12).
If variation is 8 degrees east then
aim for 262 degrees.

BALUN FOR TV RHOMBIC
WHERE'S THE FIGURE?

You answered a guestion in your Au-
gust issue regarding a balun for a
rhombic antenna. You referenced a
figure, but | couldn’t find any. Am |
missing anything? —G.S.W., New
York, NY.

No. Your weren’t missing any-
thing, but we certainly were miss-
ing something! The figures that we

TERiEaE

284" —s%4on
N

i l LT —4san

Y- I
' T_ - Lok” —q2a0

1
0" fo——— . 04" — o0

| 1o~

T 3 #5800 - —30am

-

el P

referred to are shown here in Fig.
2. Please accept our apologies for
that embarrassing omission,

ELECTRONIC TIME DELAY
Piease show me how to build a time-
delay circuit that can be adjusted for
up to five minutes. Either an elec-
tromechanical or a solid-state relay
will be OK.—C. C. S., Holiday, FL.

Figure 3 shows the circuit of an
inexpensive general-purpose
timer based on a 555 IC. The time
delay T in seconds is:

T=1.1-C1-(R1+R2)

Resistances should be specified in

WwWww americanradiohistorv comm
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FIG. 3

megohms and capacitance in mi-
crofarads. The sum of R1 and R2
should not be less that 1000 ohms
nor higher than 20 megohms.
Pressing S1 starts the timing cycle.
You could use a low-going pulse,
instead of 51, to initiate the timing
cycle.

Suppose that you have a good 5-
megohm linear pot that you want
to use as the adjustable control.
Then Ct = 300/ (1.1-5) = 55 pF
Since that’s not a standard value,
use the next highest standard val-
ue, 75 pF. The actual value of a
device with 20% tolerance can
range from 60 to 90 pF. So the max-
imum time delay (with R2 a1 5
megohms) will be 5 minutes and
30 seconds if the value of Ct is 60
nF, or 8 minutes and 15 seconds if
Ctis 90 pF.

With the values shown in the di-
agram, and allowing for the toler-
ances of the 200-uF capacilor, the
delay will range from 4 minutes
and 50 seconds to 7 minutes and 26
seconds.

The output terminal, pin 3, of a
555 is normally low and switches
high during the timing cycle. The
output can either sink or source
currents up to 200 mA. Therefore a
load such as a relay coil can be
connected between pin 3 and V¢
or between pin 3 and ground, de-
pending on circuit requiremenis.
When the relay is connected be-
tween pin 3 and ground, as in Fig.
3, itis normally de-energized, so it
15 energized only during the tim-
ing cycle. Connecting the relay to
ground will save power and allow
the IC to run cool. R-E
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~ PERFORMANCE

THAT IS OUT OF THIS WORLD...

$389%
MODEL 2000 20MHz MODEL 3500 35MHz
DUAL TRACE DUAL TRACE DELAYED SWEEP:

...AT A DOWN TO EARTH PRICE

At last! Truly affordable test equipment with no compromise in design, and features
you would expect to find only on oscilloscopes costing hundreds of dollars more! JDR
Instruments presents two, new, high-performance models backed by a two year
warranty and technical support which is only a phone call away. Perfect for the
technician or advanced hobbyist, both models feature Dual Trace capability and a
variety of operating and triggering modes, including CH-B Subtract and X-Y operation.

MODEL. 2000 has a 20 MHz MODEL 3500 features a 35

bandwidth and 20 calibrated O(? MHz bandwidth and exceptional

sweeps ranging from .2s to .2us. 1mV/DIV sensitivity. Delayed
A convenient built-in component sweep and variable holdoff allow
tester provides additional (TSRS Stable viewing of complex

diagnostic power. Al il waveforms.
CIRCLE 59 ON FREE INFORMATION CARD

ORDER TOLL FREE
800-538-5000 JDR INSTRUMENTS

1224 South Bascom Avenue
800-662-6279 (ca) San Jose, California 95128 (408) 995-5430

COPYRIGHT 1985 JOR INSTRUMENTS EARTH PHOTO COURTESY OF NASA
THE JOA INSTRUMENTS LOGO 15 A REGISTERED THADEMARK OF JOR MICRCOEVICES JDR INSTRUMENTS IS A TRADEMARK OF DR MICRAODEWVICES



www.americanradiohistory.com

'RADIC-ELECTRONICS

-k
[+ -]

Train fo_r t/;? Fastest Growing Job Skill in America

Only NRI teaches
you to service all
computers as you
build your own 16-bit

IBM-compatible micro

Now that computers are
firmly established in offices by the
millions—and in homes, too—
the demand for trained computer
service technicians surges for-
ward. The Department of Labor
estimates that computer service
jobs will actually double in the
next ten years—a faster growth
than any other occupation.

Total systems training

No computer stands alone. ..
it’s part of a total system. And if
you want to learn to service and
repair computers, you have to
understand computer systems.
Only NRI includes a powerful

computer system as part of your
training, centered around the
IBM-PC compatible Sanyo 550
Series computer.

As part of your training,
you'll build this highly rated 16-bit
IBM-compatible computer system,
assemble Sanyo’s “intelligent”
keyboard, install the power supply
and disk drive, interface the high-
resolution monitor and dot matrix
printer, even expand the memory
from 128K to 256K RAM. It’s
confidence-building, real-world
experience that includes training
in programming, circuit design,
and peripheral maintenance.

Even if you've never had any
previous training in electronics,
you can succeed with NRI at-home
training.

No experience necessary,
NRI builds it in

You'll start with the basics,
then rapidly build on them to
master such concepts as digital
logic, microprocessor design. and
computer memory. You'll build and
test advanced electronic circuits
using the exclusive NRI Discovery
Lab, professional digital multi-
meter, and logic probe. Like your
computer system, they're all yours
to keep as part of your hands-on

Learn Computer Servicing Skills with NRI’s “Hands-On” Training . .

[ You set up and parlorm slectronics sIpsdiments and

wntwriace the lab with paur computes to “see” keybosnd-
genarated dala.

demonsiraiions using your NRI Disconrery Lab. You'll #ven

Alter you bulla thus digial logic probe, you™ sxplors the
oparation of the Sanyo detached “inteiligent” keyboas and
its dedicated MCrOproces o,

The power Sipply [ assamblad in the main uni of the com-
puter. You chech oAl i Conctions and circuils with
the digitsi multimeter inchaded for tralming end ferdd use.
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NRArs total sys ‘g Incdie %
* NRi Discovery Lat, Dvgital musitineter, i
Digital logic probe 1or visua! exsmination of
COMPArN Chroults + Sanyn 550 Seres com-
puter with “intelligent™ Leyboan and 0K
doubbe-density, doubbe-sited diak drive »
Highrosahulen manschroms mortia +
RAM axpansion maduby ghvs you 258K
mpmory * Dot madrb privsler » Exsy'Writer |
WordShar, CalcStar bundied software

training. You even get over $1,000  detailed descriptions of each
worth of software, including the lesson, each experiment you your own
popular WordStar and CalcStar. perform. And check out other NRI  in the

high-tech training like Robotics, exciting world of electronics. If

Send for 100-page Digital Electronics Servicing, Data  the card has been used, write to
free catalog Communications, TV/Audio/ NRI at the address below.
See all the training equip- Video Servicing, and more.

ment you get in this exciting, ”ﬁ’ SCHOOLS
state-of-the-art computer course, Mail the postage-paid card . e .
including the educator-acclaimed  today, and see how NRI can ;"gﬁi‘,\‘?;‘;',l,ﬁ:,’ 'j{l?;:,".}& Efl,'camn ‘g
NRI Discovery Lab, digital multi- prepare you for advancement.a  Washington. DC 20016 fg,’“.

meter, and logic probe. Read new career—even a business of We'll give you tomorrow

as You Build Your Own Sanyo Computer System.

Huxt, you ingisll ihe cisk drive. You learn disk drive opemiion Using the monitos, locus on machine tanguage program Final nstal dol matrx prinies and perform n.]l:»oﬁ
and adusimant, make 4 copy of M5-DOS opemting disk and nv.n' di Lo'u i _|oo|nt?xu|rg|:ucmv 7 b ienCiph el

" ments 0 p iples & Wrce
begin your sxploralion of the BOGE CPU clan. You continue by leaming BASIC language programming. [l adjustment techniques, including changeng the print haad,

WWWW americanradiohistory comm
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LETTERS

LASER TECHNOLOGY

Thanks for Josef Bernard’s re-
port on laser technology in the
June 1986 Radio-Electronics. | agree
with his view that the laser is one
of the most significant inventions
of this century.

Regarding the brief description
of semiconductor lasers, | would
like to add that such lasers can pro-
duce high-power outputs. For ex-
ample, pulsed gallium arsenide
and aluminum arsenide laser di-
odes can emit pulses having a
peak power of 100 watts or more. |f

FIG. |

the light-emitting region of the
front facet of one of those lasers
could be enlarged to a square cen-
timeter, the device would emit a
million watts of optical power. That
coincides nicely with the power
available from crystal- and glass-
host lasers. Large area, non-junc-
tion, electron-beam pumped sem-
iconductor lasers have been
developed by several laboratories,
and at least one was made com-
mercially available.

The family of cw laser diodes
used in compact-disc players,
laser printers, and lightwave com-
munications emit from | to 50 milli-

watts continuously when driven
by a forward current of from 25to a
few hundred milliamperes. Experi-
mental laser diodes with lasing
thresholds on only a few mA have
been fabricated.

FORREST M. MIMS, 1l

Seguin, TX

KIRLIAN PHOTOGRAPHY

lohn lovine’s article on Kirtian
Photography (Radio-Electronics,
May 1986) is an extremely interest-
ing proiect. | hope that many of
you carry out some of his interest-
ing experiments and add your own
observations to the phenomena,
while observing all of the safety
precautions—particularly the one
about not grounding a live sub-
ject!

If, however, any of you are en-
couraged to experiment with
Kirlian Photography, please let me
recommend an article that ap-
peared in The Skeptical Inquirer:
"A Study of the Kirlian Effect,” by
Arleen |. Watkins and William S.
Bickel (Spring 1986). The article de-
scribes the numerous experimen-
tal parameters and controls that
must be considered before any
Kirlian photographs can be, con-
sidered as evidence of paranormal
phenomena.

To receive a copy of the article,
please send me a self-addressed,
22-cent stamped envelope. (Per-
mission to copy the article has
been obtained). | believe that it is
extremely important to carry out
your experiments with adequate
controls and an understanding of
the many parameters that are in-
volved. If that is not done, er-
toneous conclusions will be
drawn.

ERNEST L. LIPPERT, JR.
2228 Barrington Drive
Toledo, OH 43606-3149.
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COMPLEX CONSTRUCTION
PROJECTS

| was scanning the “Letters” col-
umn in the May 1986 issue, and
noticed Troy Laminack’s letter. |
have been a Radio-Electronics
reader for some time now (+25
years), and have watched your
magazine’s direction change with
the times...from vacuum tubes, to
transistors, to integrated circuits. |
have also watched the demise of a
few other electronics magazines at
the same time.

Reader Laminack bemoans the
inclusion of some of your more
complex electronics construction
projects in lieu of more simpler
(and perhaps more practical) be-
ginner’s projects. To quote:
“While the $2500 1BM look-alike (
PC Compatible Computer, July,
1985} would be great to build, and
was fun to read, and while a $200
see-in-the-dark-doo-hickey (See-
in-The-Dark Viewer, August, 1985)
would be fun for a few weeks, how
practical is it really, and how many
of your thousands of readers have
hundreds of bucks to spend on
that type of tinkering?”

I’d like to answer his question.
To begin with, | don’t have hun-
dreds of bucks to spend on that
type of tinkering. | almost never
build the more complex con-
struction projects featured in Ra-
dio-Electronics, or in any of the
other magazines, either. What | do
with those articles is to learn about
how such devices work, and to ex-
tract any circuit ideas from them
that may be useful to me at a later
date. Many of the projects that |
build result from fragments of cir-
cuits that | have seen elsewhere.

While | haven’t built many of the
projects, | have learned a great
deal about how things work, cir-
cuitry in general, and various fac-
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ets of electronics design. | owe a
great deal to the knowledge that |
have gained over the years from
magazines such as Radio-Elec-
tromics.

In closing, please enter my vote
1o keep the conleni of the maga
zine substaniially the same. The
balance you now present is good
as it stands. Anything else would
narrow your focus.

RICK CHINN
Redmond, WA

OPPORTUNITIES FOR
HANDICAPPED

We are a non-profit organization
founded to help the handicapped
and disabled 10 acquire job skills
and jobs with the assistance of per-
sonal computers. Our staff helps
coordinate the efforts of re-
habilitation agencies and educa-
tional instltutions; whenever pos-
sible, we supply the needed PC
equipment at no cost, and provide
training in use of the equipment.

To disseminate informalion,
reach, and encourage the hand-
icapped and disabled, we publish
a bi-monthly newsletter, Personal
Computer Opportunities for the
Handicapped. Anyone wishing to
subscribe, please send your name
and address. We ask that you make
a contribution of at least $10.00.
That contribution is fully tax de-
ductible. If you are handicapped,
or prefer not to make a contribu-
tion, drop us a note and we will
give you a subscription at no
charge.
JAMES R. NICHOLS, Chairman
Personal Opportunities for the
Handicapped,
P.O. Box 374
Spicer, MN 562688

PHOTON BUSTER

We read your review of the
Melville Technologies Phot-On-
Off CD Cleaner with great interest.

The argument that photons may
collect underneath the clear plas-
tic surface of a CD sheds some
light on the subject of telecom-
munication via fiber-optics cables.
A problem very similar to the one
you described in the April, 1986
issue of Radio-Electronics exists
with the fiber-optic telephone
fines.

Everyone has, at one time or an-

Analyze defective waveforms
faster, more accurately, and
more confidently — every time
or your money back

with the SC61 Waveform Analyzer
Patented $2,995

If you value your precious time, you will really want to check
out what the exclusively patented SC61 Waveform Analyzer can
do for you. 10 times faster, 10 times more accurate, with zero
chance of error.

End frustrating fiddling with confusing controls. Exclusive ultra solid
ECL balanced noise cancelling sync amplifiers, simplified controls, and
bright blue dual trace CRT help you measure signals to 100 MHz easier
than ever.

Accurately and confidently measure waveforms from a tiny 5 mV
all the way to a whopping 3,000 V without hesitation with patented
3,000 VPP input protection — eliminates expensive “front end” repairs
and costly equipment downtime.

Make only one circuit connection and push one button for each
circuit parameter test: You can instantly read out DC volts, peak-to-peak
volts and frequency 100% automatically with digital speed and accuracy.
It’s a real troubleshooting confidence builder.

Confidently analyze complex waveforms fast and easily. Exclusive
Delta measurements let you intensify any waveform portion. Analyze
glitches, interference signals, rise or fall times or voltage equivalents be-
tween levels; direct in frequency or microseconds.

Speed your digital logic circuit testing. Analyzing troublesome divide
and wultiply stages is quicker and error free —no time-consuming
graticule counting or calculations. Simply connect one test lead to any test
point, push a button, for test of your choice, for ERROR FREE results.

Ta see what the SC61 can do for your troubleshooting personal productivity
and analyzing confidence, CALL TODAY, WATS FREE, 1.800-843-3338,
for a FREE 15 day Self Demo.

Call Today Wats Free 1-800-843-3338

SENCORE

3200 Scncore Drive

Sioux Falls, SD 57107 innavatively designed
605-339-0100 In SD Only with your time in mind.

CIRCLE 179 ON FREE INFORMATION CARD
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other, had the unforiunate experi-
ence of using a “bad link.” That
bad link is usually a fiber-optic ca-
ble which has a large photon ac-
cumulation. It manifesis itself as a
“static”-like sound or a reduced
received-voice level.

The solution to the problem is
gamma radiation, as in \he case
with CD's. We are in the process of
developing such a device fora ma-
jor long-distance carrier. It will be
introduced next April (1987). It will
be called “Photon-buster,” and

will allow the user to efficiently rid
fiber-optic cable of excess pholon
buildup.

For further information, please
lelephone us at 1-800-PHO-TONS.
ART COPPER and HARRY STEEL,
Engineers
Photon Technologies
6006 West John Street
Hicksville, NY 11802

MUSIC MAKERS

Congratulations on the greatest
magazine ever! | look forward to

THE ONE SCANNER THAT'S
REALLY GOING PLACES.

RADIO-ELECTACNICS

he Fox BMP 10/60™is the only scanner that

goes everywhere. You can use it at home, on
the road. even as a battery-operated portable *
Police, fire, mobile phone and weather are just a
few of the action-packed frequencies you can listen
in on. The BMP 10/60 is easy to program and it’s
ideal for both personal and profg:';ional use. For
more information about the
scanner that's going places,
call 1-800-543-8000,

t. M-779.
%?Marketin .‘w
FOX° BMP 10/60
BASE/MOBILE/PORTABLE SCANNER

+ wah opteonad Pong fac

L
&

CIRCLE 134 ON FREE INFORMATION CARD

WwWwWw americanradiohistorv comm

every single issue; even if the con-
structional projects don’t interest
me, | always enjoy all the other
sections—especially “Letters.”

A new interest is developing at
an incredible rate in projects de-
voted to music-makers. I’'m one of
those musicians who struggle to
hunt down a high-quality music
peripheral (i.e. sequencer). As you
know, computers and synthesizers
are all one and inseparable in
these days of the MIDI link. Please
consider running a series on dedi-
cated music-assisling tools that are
on par with the overpriced ready-
built units.

I'd like to describe my setup
briefly: KORG MS-20 Modular
Mono Synthesizer, which I’d love
to accompany with a sequencer.
How about a micro-interfaceable
DAC, which is run off the Timex/
Sinclair 1000, with 16K RAM (very
fair, don’t you think?) I'm sure
you’d have no problem in starling
the design. I'll leave the rest of the
design up to you, as I'm sure that
you know the necessary require-
ments of such a versatile musical
instrument.

I'm hoping to spark an interest
amongst your readers to suppon
my request. Please consider it se-
riously; many of us just can’t af-
ford the commercial units, and
using a cheap micro {such as a
ZX81) as a dedicated controller is a
rock-botiom start for many strug-
gling music experimenters.
TONY KALOMIRIS
Quebec, Canada

VOICE-SWITCHED
SPEAKERPHDNE

| would like to thank you for
mentioning Motorola’s Voice-
Switched Speakerphone IC, the
MC34018, in your April issue (page
6). We have received almost two
dozen inquiries from hobbyists
around the country since that is-
sue's distribution. In order to
speed up our response to those
who write to Motorola for data
sheets and applications informa-
tion, | would like to provide a
more direct mailing address for
the department responsible for
the MC34078. Please send inquir-
ies to: Dennis Morgan {PR340),
Motorola Semiconductor Prod-
ucts, 7402 S. Price Rd., Tempe, AZ
85283. All inquiries will be an-
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swered with the latest available in- |

formation.

DENNIS MORGAN
Applications Engineering,
Motorola, Inc.

IC PACKAGING

I am wriling in response to your
article entitled “A Revolution in IC
Packaging,” Radio-Electronics, May
1986.

The author, T. J. Byers, gave an
excellent overall picture of the
various packages and the handling
of them. There is one very impor-
lant feature that | think was glos-
sed over. The SMD’s (Surface
Mounted Device} offer a substan-
tially lesser amount of parasiticim-
pedance than the DIP packages. At
higher frequencies, that is of ex-
treme importance. Above 100
MHz, although that figure may be
argued, lead inductance {in series)
and stray capacitance {in parallef)
must be taken into account, and
compensated for, lo ensure a
“clean” signal. SOIC’s, PLCC's and
LCCC’s have a 12 to 15% better rise/
falltime than DIP packages. Also
Vce noise, pin-to-pin crosstalk,
ang noise-margin problems are
less of a problem.

An excellent article on the sub-
ject appeared in the December
1985 issue of Design Technology,
entitled “SMD’s Make Bipolar
Quick and Quiet.” The authors are
Charles Hefner and Rich Moore,
from Texas Instruments.

DANA C. GLEN
San Leandro, CA

MORE ON IC PACKAGING

| would like to commeni on the
articte, “A Revolution in IC Packag-
ing,” that appeared in the May 1986
issue of Radio-Electronics. It seems
that our world is getting more
complicated and changing at rapid
pace, as well as being more
“global” in nature.

For example: There was a lime
when you could say “TO-92, TO-3,
or TO-5" and people would know
what kind of package you were
talking about. Now, some use a
number—TO-236; some use a
name—"super-mini type,” and
some another name—"small out-
Itne transistor.” Isn’t that con-
fusing?

We at JEDEC recognize TO-236
because it's our standard; the Jap-

Exclusive, triple patented dynamic
cap and coil analyzing . . . guaranteed
to pinpoint your problem every time

or your money back

with the all new LC75 “Z METER 2"
Capacitor Inductor Analyzer

Patented $995

The “Z METER" is the only LC tester that enables you to test all
capacitors and coils dynamically — plus, it’s now faster, more
accurate, and checks Equivalent Series Resistance (ESR) plus
small wire high resistance coils.

Eliminate expensive part substitution and time-consuming shotgun-
ning with patented tests that give you results you can trust every time.
Test capacitor value, leakage, dielectric absorption, and ESR dynamically;
with up to 600 volts applied for guaranteed 100% reliable results — it's
exclusive — it's triple patented.

Save time and money with the only 100% reliable, in- or out-of-circuit
inductor tester available. Dynamically test inductors for value, shorts, and
opens, automatically under “dynamic” circuit conditions.

Reduce costly parts inventory with patented tests you can trust. No
more need to stock a large inventory of caps, coils, flybacks, and IHVTs.
The “Z METER" eliminates time-consuming and expensive parts substitut-
ing with 100% reliable L.C analyzing.

Turn chaos into cash by quickly locating transmission line distance to
opens and shorts to within feet, in any transmission line.

Test troublesome SCRs & TRIACSs easily and automatically without
investing in an expensive second tester. The patented “Z METER 2” even
teats SCRs, TRIACs, and High-Voltage Diodes dynamically with up to 6§00
volts applied by adding the new SCR250 SCR and TRIAC Test Accessory
for only §148 or FREE OF CHARGE on Kick Off promotion,

To try the world's only Dynamic LC Tester for yourself, CALL TODAY,
WATS FREE, 1-800-843-3338. for a FREE 15 day Self Demao,

Call Today Wats Free 1-800-843-3338

SENC ORE

3200 Sencore Drive

Sioux Falls, SD 57107 inrovatively designed
605-339-0100 In SD Only with your time in mind.
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R-E Engineering Admart

CALL NOW |
AND

RESERVE
YOUR SPACE

® § x rate $800.00 per sach inserhion.

® Reaches 239,312 eaders.

e Fast reader service cycle

* Short lead time for the placement of
ads.

Call 516-293-3000 to reserve space. Ask
for Arbne Fishman. Limited number of
pages avalable. Mail matenals to:
Enginaering Admart, RADIO-ELEC-
TRONICS, 500-8 Bi-County Blvd., Farm-
ingdale, NY 11735,

anese recognize 5C-59, and others
recognize Philips's designation
SOT-23. Your article uses TQ-236/
SOT-23, and then quickly drops
the TO-236 part, saying that SOT-23
is popularly accepted. | don't see
why we need to use three num-
bers if the parts are the same; and
if they are different, we should not
say that they are the same.

But there are differences. And
for the popular SOT-23, we get dis-
agreement on how you make it,
even to the extent of putting j-
bend leads on it.

What furthers the confusion is
that people want to use the JEDEC

A professlonal package enabling you to
design. edit, print plot electronic
schematics. Su ts "A® — "E" size
sheets, over 2 Unique Library Parts,
Auto Panning. Part Rotation, 5 Zoom
Levets, Rubberbanding. Powerful Macros,
Hi-Res Color & Monochrome Graphics,
Much More! $495 Includes Everything.

Call to Recelve Free Demo Disk.

OrCAD Systems Corporation
1049 5.W. Baseline St.
Hillsboro, OR 97123

(503) 640-5007

LINEAR IC EQUIVALENTS
& PIN CONNECTIONS

Lingar |
Equivalsnin
and Pin
Connechions

BP141—Shows equivalents & pin ¢on-
nections of a popular user-Oriented
selection of European, American and
Japanese liner 1C.'s 320 pages, 8 x 10
inches, $12.50 Plus $2.75 shipping.
ELECTRONIC TECHNOLOGY TODAY
INC., PO Box 240, Massapequa Park,
New York 11762-0240.

2N numbers on surface-mount
parts. For example, the popular
2N3904 transistor is registered in a
TO-92 (we know what it is) pack-
age. Now people want the 2N3904
in an SOT-23 package—but the
package cannot handle the heat
generaled by the part. Is it stlll a
2N39042 It can't meet the JEDEC
specification.

The SO-8 SOIC package that
your article referred to is also a
Philips design. JEDEC has a stan-
dard width on SOIC's both in the
150" width (MS-012) and the .300"
width (MS-013). We prefer to use
the JEDEC numbers because they

WWWwWwW americanradiohistorv comm

CALL NOW
AND

RESERVE
YOUR SPACE

e & X rate 3800.00 per each insertion.

e Reaches 239,312 readers

e Fast reader service cycle.

® Short lead time for the placemeni of
ads.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mail materials to:
Englneerlng Admart, RADIO-ELEC-
TRONICS, 500-8 Bi-County Bivd., Farm-
ingdale, NY 11735,

have had the review of the entire
semiconductor industry, and be-
cause |JEDEC controls the drawing.
The PLCC's that your article re-
fers to are also JEDEC standards.
The square version is the MO-047,
and the rectangular is the MO-052
with 50-mil leadspacing. |f people
would like to see the US-approved
packaging standards, JEDEC sells
Publication 95. Copies can be ob-
tained from our address below.
KEN McGHEE
JEDEC Solid State Products Engi-
neering Council,
2001 Eye Street NW
Washington, DC 20006 R-E
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EQUIPMENT REPORTS

MANY VEARS BACK, HEATHKIT (THE
Healh company, Benton Harbor,
MI 49022} developed and mar-
keted the first color TV-set in kit
form that was sold to the general
public. Easy to bufld, thanks to the
meticulous instructions that ac-
companied the unit, that TV-set, as
well as many of the ones that fol-
lowed, became favorites among
electronics enthusiasts.

Now, Heath has a new first: It's
the GR-4500, the first projection
TV-set to be offered in kit form. As
you might expect from Heath, the

WM. B. ALLEN has unbelievable prices on LEADER!

— ] m‘.'_é ¢ LBO5825 TWO CHANNEL DIGITAL
A L T g-0 | STORAGE OSCILLOSCOPE
@i ] | SMHz sampling rate, 35MHz anaiog bandwidih,

A/D converter @ach channel, Sk word per channe!,

b two channeis. Memory protect, X-Y recorder,
Y Q’ . = ‘ Roll function, SMHz storage.
A . 33 @' REGULARLY $2850.00
LS 8=7R0 Now ONLY$2565.00

LPS151 TRIPLE OUTPUT

POWER SUPPLY LFG1300S FUNCTION/
010 +6V. 010 425V SWEEP GENERATOR
010 -25V all adjustabie, Sine, sguare, {nangle, ramp
0 1o 6Y ourpul-3.0A max., and pulse cutput. Adjustable
+25V-0.5A max. pulse width, Linear or kog
REGULAALY $425.00 sweep, 1000:1 range.
NOWO\LY$392 00 AEGULARLY $495.00
: NOW ONLY
LAG-27 SINE/SOUARE WAVE [ e | EeT—— $426.00

GENERATOR 1 MHz

10MHz2 .IMI2 range. 600 Ohm output impedence
approx., Square wave requency range 10Hz- 100KHz,
Qutput voltage SV p-p Or move {unloaded).

= REGULARLY $225.00
FOR PRICES NOW
OTHER LEADER LY $207.00 %m:'

PRODUCTS, CALL

WM. B. ALLEN
TOLL FREE!
NATONWIDE soossseses WM. B. ALLEN ?L?glgleREOMPANY’ INC.
NEW ORLEANS 504-525-8222 300 BLOCK. N. RAMPART STREET

C LOUISIANA  B00-462-9520 , NEW CRLEANS. LA 70112

CIRCLE 103 ON FREE INFORMATION CARD
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Authorized Liguidator

Amazing
Hearoid™™ talks
and serves you!

REMOTE CONTROLLED

HEAROID ROBOT

Great Fun For Everyone!

Liguidation due to famous Japanese manu-
facturer disconbnuing this model

® Loads of fun as Hearoid™ delights the
{amily by serving them. Carrying objects
in hand or on a remcovable tray.

® Amaze and iImpress tnends as Hearod™
serves them and guides them on & 1alk
tour of home {Built-in cassetie recorder)

# Remote MICrophone lets you converse
with guesis through robot

® Hearoid™ obeys 12 voice commands
Performs programmed routines up to 45
munules ong.

8 Swich from vosce-achvated to push-
bufton control on remote uni

® Programmable digial alarm clock lets
you schedule daily tasks at a set time.

® Rechargeablé battery {(included) runs up
10 3 hours at a htme. Recharger incl.

8 Factory new. first quality Product

90-Day Limited Factory Warranty.

Mmtr. List: *399.95 1 49

Liquidation Price . ..
Itemn H-1520.7000-862 Ship. handling: $8.00

Coadil card eusiomars ean order by Dhone,

24 howrs a cay. I T

T days & i FriA
[

| . %
Toli-Free: 1-800-328-0609
Saley oulide the 42 contiguous statws Mre Fubject 1o
apecial condmions. Pleass CHl oF writy & Inques.
C.0.ME. Direct Marketing Corp. liem H-1520
1405 Konkum Lane No./Minnedpolie, NN 5544 14494
Sond . Heerokd ™ Roboti s} tem H-1520- 7000-B62 at$ 143
wach P 58 sach lor pwp, handeng (Minnesola rescdenty
acki 8% seles ma SOy, no GO0, Do)
O My chechk Of MONEy Order 1B SNCOSed {NO Dellys
procassng onders puid By Chacic thanky 10 TeChack )
Charge: OO NSA*T] ManierCarg, O Amencan E:Df;u'
Ezp.

Acct N

PLEASE PRINT CLEARLY

Fame L

Address

Ciey

Saie ar
Phone 1 i

Segn Here - = —

EE IM_I_B Direct Marketing Corp.

Authorized Liguidator
1405 Xenium Lane North
Minneapolis, Minnesota 55441-4454

projection TV is not a siripped-
down, bare-bones model. Instead
it offers an array of features that
will satisfy even the most ardent
videophile, and at a price of only
$1695.00

Heathkit GR-4500
OVERALL | T
PRICE

EASE
L OF USE _ |

INSTRUCTION
MANUAL

PRICE
AALUE
1]2|9;4]8]s |7 |6 0]10]

P

Features

The GR-4500 is a 45-inch (diago-
nal measure) rear-projection tele-
vision receiver. It uses liquid-
cooled, high-definition projection
tubes, with optically-coupled proj-
ection optics, and a black matrix
projection screen to yield a picture
with superior contrast. Further,
the screen acts to absorb ambient
light, thus reducing glare and
room reflections.

The top-notch optics are com-
plimented by a stereo-audio sys-
tem complete with MTS decoder
for stereo-TV or SAP audio. The
amplifier has an output of 5-watts-
rms-per-channel into an 8-ohm
load with less than 2% THD (Total
Harmonic Distortion). The built-in
speakers include 2 6%-inch
woofers and 2 2%-inch tweelers.
For maximum flexibility, audio 11O
jacks are provided that allow you
1o feed the output of the amplifier
to a pair of external speakers, feed
a line-level signal to a separate
stereo-audio system, or to feed a
sterec-audio signal from an exter-
nal source to the set’s speakers.

The set has, of course, an in-
frared remote control. Among
other things, that remote offers
parental lockout, a quick view
function for rapid switching be-
tween two stations, a volume con-
trol, and a stereo-sound select
function. If you own a Zenith VCR,
itis likely that the remote can also
be used to operate that unit.

Other features that one would
expect to find on a high-end piece
of video equipment are all pres-
ent. Those include PLL tuning, on-

WWWwW americanradiohistory comm

screen lime and channel display,
and a comb-filter for the highest
possible resolution. The tuner is
“cable-ready” and can receive 178-
channels of programming if avail-
able. The set can be used with the
newer HRC cable systems.

The set does not include a reso-
lution control. Instead that func-
tion is handled by a preset filter.
When switched out, resolution is
at its greatest, but so is the video-
noise level. If you live in a fringe
area, or otherwise suffer from low
signal levels, the filter can be used
to remove some of the video noise
(slatic, sparkles, etc.), but it will
also reduce the set’s resolution
somewhat.

One item you won't find in any
other projection TV is a built-in
cross-hatch generator. That is used
in aligning the set and eliminaies
the need to buy additional test
equipment. Therefore it is possi-
ble to build the unit using just
common tools.

Building the set

That brings us to building the
unit. In the past, when we've re-
viewed other kits in this space
we've used the “Heathkit” test:
Thal is, how good are the instruc-
tions, etc., compared to those
found in Heath products. The
highest compliment we could pay
a kit is to say that it is just as good
as a Heathkit. This is a Heathkit.

Those of you that have dealt with
that company’s products in the
past know what we are talking
about. Illustrations are detailed
and complete. Every step In the
set-up, construction, and align-
ment process is painstakingly ex-
plained. As a result, if the
instructions are carefully fol-
lowed, the odds of obtaining a cor-
rectly working product the first
time are high.

To top it off, in keeping with
Heath’s policy, all stages that are
difficult to build or align are pre-
assembled. In akit of the complex-
ity of a projection TV-set, thai
means that just about the entire
unit is contained within a series of
pre-assembled modules. The elec-
tronic construction is pretty much
limited to a single small board.
Even the wire harness comes pre-
assembled. The result is that the
kit can be built in just a few eve-
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Discover—FExplore—Experience
Today's Electronics With ...

McGraw-Hi
Flectronies

o

Conten"apnraj'y " E

Now you can meet the challenges of today's
electronics «uickly and easily. This professional
level learning series is as innovative as the
circuitry it explains and as fascinating as the
expenments you build and explore! And it's for
anyone who has an interest in electronics. .
from the hobbyist to the professional.

Thousands Have Already Experienced
the Excitement!

Today's high-tech workd demands an entirely new
and innovative approach to understanding elec-
tronics. That's why McGraw-Hill has developed
this unique “hands-on” learning method that
brings %o life the dynarmics of Lhe new dectronkcs.
It's a unmue combination of interactive materiaks
thal gets you itwelved as you build and exper-
iment with today's latest electronic cirouilry.

Just how well this innovative learming
approach meets the chalienge of the new
elecironics ks confirmed by those who have
already compieied Lhe Series. . . “You have put
me nght ino the middle of anexu-aordinary
learmning experience. With each lab exercise
| have gained a new understanding of the
intricacies of today's electronics.” Or . ..

“For me, Lhe Series was just the answer. | felt
confident within my specialty, bat my grasp of
other areas of eectronics was slipping away.
Your Serics helped me upgrade my knowledge
of Lhe latest electronics concepts.” Or this from a
company director of training . . . “We manu-
facture sophisticated dlectronic products, with a
lot of people n sales, assembly and purchasing.
McGraw-Hill has answered a real need in
hedping our employees see the total picture.
They now communicate with customers and
cach other more effectively.”

Your Involvement in the New Electronics
Begins immediately.

You master one subject at a time with 15
McGraw-Hill Concept Modules, sent to you one

every 4 to 6 weeks. You waste no time on
extraneous materials of outdated history. It's
an entertaining, lively, nontraditional approach
to Lhe most modern of subject matter.

Your very first module takes you right 1o
the heart of basic circuit concepts and gets you
ready (0 use integrated circuits to build a digital
oscillator. Then, you'll verify the operaticn of
different electronic circuits using a light emitting
diode (LED}

And each successive module brings you

up to speed quickly. clarifying the latest

»
W

lorce the meaning of each important point.
Carefully indexed binders conveniently
house all this material, as well as the instruc.
tions that will guide you through your
“hands-on” lab expenigents.

Throughout your Series, laborafory
experiments reinforce every significant concepl.
With this essential “hands-on” experience using
actual electronic cornponents, you master pein-
ciples that apply all the way up to lomorrow's
VLS (Very Large Scale Integrated) circuitry.

ooty - et 4
electronics

from digital logic 2 - "'l! 15-Day Trial.

and micro- It e In all ways, the Contern-
processors Lo w0 m J} porary Electronics Senies 15
data communica- w v "\ S -, an exciting learning
tions. robotics, x, ﬁ# . = experience thal offers
lasers, fiber optics. ‘“.N .‘f ol you the quickest
and more. ;i‘ ; and least expen-
Unique il : , available 10
Combination of . : lxﬂ,‘odays
Interactive Instruction . =L
s & i
Learning Easy. experience.
Laboratory experiments,  With your first modube. youll bulld this solderiess To order
\"W]dly m@atd text Wﬁq system. As you sk uﬁ.:huml h:gh‘ Y
and interactive cassefte oy 1 biinging today's clectramkcs concepta o fife. —— module for
l&[.'X'S all blend together al 5day

10 give you a clear, simplified understanding of trial ] ]

e orar Seonics examination, simply complete Lhe card

With each module, you receive a McGraw-
Hill Action-Audio Cassette that brings to life the
facts and makes you feed as if you're partic-
pating in a lively dialogrie with experts.

Your ability to quickly make this knowledge
your own [s further aided by strikingly #lustroved
texts that use diagrams, explanations, illustra-
tions, and schematics to drive home and rein-
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and send today! Il the card is missing, write
to us for ordering infoymation.

o]

%

McGraw-Hill 8

.,‘ r Continuing i
n Education Center =
3939 Wisconsin Avenue, NW §
Washington, DC 20016 B
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nings Heath’s estimate is 23
hours and we agree-that it is accu-
rate.

There was one probelm that
bears mention. Those of you who
are familiar with convergence ad-
fustments know how tricky they
are to make, even for someone
who does those adjustments on a
daily basis. The dynamic adjust-
ments on our completed GR-1500
seemed particularly difficult to
perform, even with Heath's de-
tailed manual.

We eventually were able to ob-
tain acceptable convergence, but
we are still not completely satis-
fied, so we plan to keep after it
untif it’s perfect.

For those of you who run into
that or other problems, Heath
provides direct technical-as-
sistance telephone numbers. By
calling the appropriate number
listed in the manual, you can reach
directly a specialist in the type of
product {computer, TV, ham, etc.)
you are building. Even if you never
need it, knowing that help is just a
telephone call away can be very
reassuring. R-E

Diconix 150 Portable
Printer

This battery-powered
printer is IBM and Epson
compatible.

CIRCLE 70 ON FREE INFORMATION CARD

TAKE A CMOS MICROPROCESSOR IN AN
SMT package, five Ni-Cd C cells, a
couple of stepper motors, and a
bladder of ink. What do you come
up with? How about a versatile
portable printer? Diconix, Inc.,
(3100 Research Blvd., Dayton, OH
45420), a division of Kodak, came
up with their model 750, an un-
der-$500 printer that deserves at-
tention from those needing a
portable printer with Epson FXand
IBM-PC compatibility.

The model 150 is an ink-jet
printer. A disposable printhead
contains abladder ofink; the ink is
forced electrostatically through a
vertical series of 12 nozzles to form
characters and graphic images.
The printheads {which bear the
Hewlett-Packard logo) cost about
$10 apiece, and are good for about
500 standard sheets of double-
spaced text.

The model 150 can print on just
about any kind of paper, but best
results are obtained on special ink-
jet paper, which is avatlable from
the manufacturer. The maximum
page width is 8-12 Inches; both
sprocket-fed paper and single
sheet {such as letterhead station-
ery) can be accommodated.

In addition to the power switch,
the model 15¢ has three pushbut-
ton switches that control opera-
tion. Each has several functions,
depending on whether the printer
is on- or off-line when it is pushed.
The on LIne switch selects and de-
selects the printer. The FORM FEED
switch advances the paper to the
top of the next page if it is pressed
when the printer is off-line; if it is

The Best
Now Gosts I.ess

WwWwWw americanradiohistorv comm
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New and Used Electronic Test Equipment
Saies ® Service ® Reanlal ® Leasing

HAres Oscilloscopes with Component Tester 25ar,,

HM 204-2 pctozomHz $629.00

1 HM 605 pcweommnz  $899.00
HM 203-b bc to 20MHz $489.00 o Camponah T Itk
® Reciangular $craen, internal graticule s Daflaction: SmVW/cm to 20V/cm s Component Tester
8x10cm b ¥Y-Magnification x 5 s Deflection: S5SmV/cm to 20V/cm
® Deflaction: 5Smv/em to 20W/cm » Timebass: 0.1 us/cm to 0.5s/cm ¥-Magnification x 5
Rl Y e X:Magnitication x 10 e Y-Output from Ch.} of Ch.It:
X-Magnitication x 10 * Swesp delay: 100 ns lo 0.1 s 2245 m/cm inlo 5082.

s Component Tester » Celibrator: #quare-wave generalor. » Timsbase: SOns/cm 10 1 8/cm

Test voltage: max. 85vrms (0Pen circuit =1 kH2/1MHz switchable, risetime<5ns X-Magnlication x 10

Test current: max 24mA rma (shoned) for Probe compensation. cutput voltages: s Sweeop delay: 100ns to 0.1s

0.2V and 2V £ 1%.

HM 205 $795.00

Real-time - See 203-6
Specifications

Digital Storage

s Oparating modas: Refresh and Single with Reset (incl  LED
ingication for Ready), Hoid Ch.l, Hold Ch.il. 10248 bit for each chan.
Sample rate: max. 100kHz Resolution: vertical 28 pts/em. horiz.

100 pta/cm.
® Option: Interface for plotter. Modular
s Componeni Testsr System 8000

HM 208 $2,380.00 | ATTACHES TO ALLHAMEG SCOPES ON THIS PAGE!
HM 208-1 $2.860.00

: HM 8001 2 BAY Mainframe $228.00
Ih |EEE Interface) )

e it HM 8002 4 BAY Mainframe call SOON
Real-time - See 203-6 | wmggi12  Digital Multimeter 4% digits 298.00
Digital Storage Specifications HM 8014 Milli Ohm Meter 288.00
s Operating modes: XY, Roll, Refresh, Single (LED ind.). Hoid Gh, | HM 8021-2 Counter, 0.1Hz-1GHz 324.00
Hold Ch.ll. Plot | and Plot Il with read-oul check on screen, backing HM 8027 Distortion Meter 2438.00
siorage. Dot Joining button. 2 x 1024 x 8bit lor each ch. . HM B030-2 Function Gen. 0.1 Hz-1MHz 288.00
?T&I;::;:“‘ 20MHZ Resolution: verl. 28 pisfcm, horiz 200 HM 8032 Sine Wave Gen. 20Hz-20MH z 280.00
T T Al P i 01 Ve HM 8035 Puise _Generalor. 2Hz-20MHz 455.00
Qutpul imped.: 10001 pach. Penlifi: TTL/CMOS compat. HM 8037 Low Dist. Sine Gen. 5Hz-50kHz 248.00
Qutput speed rate: 5-10-20/10-20-40 s/cm. KM 8040 Tripie Power Supply 278.00
s Option: Lithium battery for memory backup. HM 8045 Oscilloscope Calibrator 378.00

CIRCLE 126 ON FREE INFORMATION CARD P A 3 Py T T

CALL US TOLL FREE TRk _ e O Bla R

1 .800.732-3457 B Money Order mEEE  $251.00 to 50000 . 3650

B Check e $801 00 to 375000 . . 38350

IN CALIFORNIA TOLL FREE srslm&gm '156&%

ovlr 51
1-800-272-4225

Prices subject to change without nolice.
RAG ELECTRONICS, INC. /21418 Parthenia Street/ Canoga Park, CA91304 / 1-818-998-6500

QuIACH! . [T =roaoid  FNE]

DESIGNSG
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Remember family
or friends with
Special Occasion,
Get Well or
Memorial cards.

N o WERE FIGHTING FOR
28\;65 o .\:03“?‘5-1‘.‘ vl \‘OUR LIFE

so“tm\ tl'ﬁ‘:;\e ™ 3
o, et % oot e ee 01 | et i

R o 50T American Heart

TR0 o ¥os O 0adlles, O0gns, OO0y v Association

0w S0 g o B 3 g

IFOIOIEA &
Prints and Slides from the same roll

Seaule FilmWorks has adapred Kodak's professional Motion Picture film for use
in your 35mm camera, Now you can use the same film—with the same
microf.ne grain and rich color saruration — Hollywood's top studios demand. [ts
wide exposure latitude is perfect for everyday shots. You can capture special
effects. t00. Shoot it in bright or low light —at up to 1200 ASA. What's more, it’s
economical. And remember, Seartle FilmWorks lets you choose prints o slides,
or both, from the same roll. Try this remarkable film today!
r-------------

$2 INTRODUCTORY SPEC 3

O RUSH me two 20-exposure i ’ I
rolls of Kodak MP film for my NAME

35mm camera. Enclosed is $2 for = = -

a 2-roll starter pack including i“m _ I
Eastman 5247% and 5294% cIty STATE I
10096 Savisfaction Guaranteed

Muil to: Seattle FilmWorks o
I Ideal for use in Canon, Nikon, Minoha. 500 Third Ave. W.. P.O. Box 34056 - I
Olvmpus. Pentax . . . anv 35mm camera, Seartle, WA 98124 =

Kasduh. %! K, W i dby el f
L-------------
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pressed when the printer is on-
line, the printer's correspondence
mode (called Vintage-12 by Di-
conix) is selected. Similarly, the
LnEe FEED switch advances the pa-
per one line or selects the draft
quality mode. Print quality may
also be chosen through software.

Several other options are avail-
able through the switches; some,
but not all, are also available
through software. One innovative
and useful feature is the envelope
mode. The printer enters the en-
velope mode when you press the
LN FEeD key while powering the
printer up. Then you insert a #10
business envelope into the model
150 sideways. Last, you send the

Diconix 150
OVERALL
PRICE

EASE.
OF USE

INSTRUCTION
MANUAL

PRICE
Aw.us
[112|afa]8]6 (78 18|10

S i

data to be printed {as many as 20
lines of 100 characters each). Upon
receipt of a form feed [CHR$(12)}],
the model 750 will then print the
envelope with all characters ro-
tated 90° clockwise. Multiple cop-
ies of an envelope can be printed
withoul resending the same data.

Another special mode is en-
abled by pressing all three push-
button switches simultaneously.
At that point, the ON LINE and PAPER
empPry LED’s begin flashing alter-
nately. The flashing indicates that
the model 150 is recharging the
five Ni-Cd cells. You cannot print
while recharging.

To save space, Diconix has
cleverly chosen to use the platen
to store the Ni-Cd's. They must be
purchased separately at extra cost.
A fuily-charged set of batieries will
power the model 150 for about 50
minutes of continuous printing, in
which time aboul 150 pages may
be printed in draft mode.

The printer measures about 2 X
10% x 6% inches and weighs
about four pounds—that’s less
than most portable computers! It
comes with a parallel interface; a
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What Pomona knows about
Grabbers would fill a book.

The Pomona Electronics line of Grabber test clips is a perfect
example of our commitment to stay on the leading edge of electronic
test technology. A quality product designed to fill a specific
need, and to do it well.

Design engineers have made their professional lives a little
easier by using our Grabbers to reach and test discrete oA
components and terminals in tight places. They like the ease of = s
operation and positive connection. W Aco S N

In our 1986 General Catalog you'll find more than 50 \ Q
different Grabber versions to simplify your exacting test "‘9& @ Q
requirements. We have even added seven new rmodels ' Q‘.% b

- ol ¥

to test surface mounted devices.

Here’s how to get your copy of our 1986
General Catalog: Just circle the reader service
number below; call us at (714) 623-3463,;
write us at ITT Pomona Electronics, a
division of ITT Corporation, 1500
East Ninth Street, PO. Box 2767,

Pomona, California 91769.

Our products are available
through your favorite elec-
tronics parts distributor

ITT

Pomona Electronics
CIRCLE 101 ON FREE INFORMATION CARD

WwWwWw americanradiohistorv comm
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caius FREE 1-800-626-6343
Py or write for FREE Flyer. @
‘cop

PER ELECTRONICS

4200 PRODUCE ROAD - LOUISVILLE, KY 402i7

5 RAEJIT | wisnen
i :

Q2500 Superhet Quadradyne

Radar Detector
Ratail 289.956 ]. ]. 9 i 95
==
SN wmnnn |
he Fe—— )/
Charmer d ’}"ﬁ;@, I3
Relail 11996 BT - K
QUAN;.[TY- - uniden
Baonrcat
i%lfllrfﬂw W=z 800XLT AIR POLICE 800 MHz
Al T R SCANNING RADIO
T oMMt o sen viml) Pslim mie c
tz:a.:::::um"‘ Hotail 44996 289 .95 ]

LOWEST PRICES IN THE COUNTRY!

We have a national factory warranty service on
many brands, and we service Ali CB, Amateur, and
Commerclal Equipmant.

CIRCLE 125 ON FREE INFORMATION CARD

Card Size Digital Multimeter

TESTON'S CHECKMAN MINI
fits any shirt pockel. Carry it with you at all times
lo test and measure AC/DC volts, ohms, and even do diode checks. Self-contalned in a
vinyl case, with probes altached, {his compaci 3% digit mullimeler folds to approx.
4.5"H x 3"W x 0.5"D and welgh$ only 3 oz. Atways ready for action, the high quality
CHECKMAN MIN! offers buill-in autoranging, easy-to-read 0.4” high LCD, continuity/diode
testing, and low cost.

To order, for shipment within the USA, send check or

* money order for $29.95 (CT residents add 7'4% sales tax) plus $1.50
z for handling and shipping or call TOLL FREE: 1-800/221-5749.
8 FULL ONE YEAR WARRANTY.
=
o A SIBER HEGNER NORTH AMERICA INC.
o e sh| 5 Landmark Square, Stamford, CT 06901
o |@ Call TOLL FREE: 1-800/221-5749
E In CT: 203/967-4441 Telex: 279653 SANDH UR
i
CIRCLE 188 ON FREE INFORMATION CARD
36
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unit with a serial interface should
be available by the time you read
this. No cable is included.

Our impressions

The model 75€is certainly com-
pact enough to be stowed in a
briefcase along with a portable
computer such as the Radio Shack
model 100. And its ability to oper-
ate from batteries makes it very
handy for field use.

The model 7505 print qualily is
not bad. It's definitely not good
enough for business correspon-
dence, but il is good enough for
program listings, studenl papers,
and the like. And its Epson/IBM
compatibility should make it com-
patible with 90% of the software on
the market, for personal comput-
ers ranging from Apples to CP/M
machines to IBM PC's.

Print quality is very dependent
on the paper that you use. Rough
bond paper that is highly absor-
bent gives smeared characters;
polished tractor-fed paper we use
for everyday printouts produced
results almost indistinguishable
from the special ink-jet paper.

One thing that we particularly
like about the model 750is that it is
quiet-—quiet enough to use with a
sleeping baby in the next room.
The printhead is easy to change,
and configuring the single DIP
swilch for sel-up is also easy.

There are several things we
don’t like about the model 150.
The paper feed mechanism is
weak and poorly designed. It's
hard to get single sheets aligned
properly, and it's easy for printed
sheets (either single or tractor-fed)
to loop back into the feed mecha-
nism and jam it.

Also, the plastic cover that al-
lows access to the batteries in the
platen is held by two weak clips
that look as if they could break
easily. If one (or both) did break,
there would be no way of keeping
the batteries in place. The manual
is only so-so and lacks an index,

The $479 price of the Diconix 750
is a little steep; other battery-
powered portable printers are
available for as little as $100. But
most of the very inexpensive units
are thermal types that require spe-
cial paper, and that have much
poorer print quality, as well as
much less flexibility. R-E
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Now electronics technicians can get into VGR Servicing quickly and easily

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

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

Integrated Three-Way
Self-Teaching Program

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

The “How-To*’ Videotape

Your NRI Action Videocassette uses
every modern communications ech-
nique to make learning fast and casy.
You'll enjoy expert lectures and see
animation and video graphics that make
every point crystal-clear. You'll follow
the camera eye into the heart of the
VCR as step-by-siep servicing tech-
niques are shown. Both electronic and
mechanical woubleshooting are covered

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

Plus Training On All The
New Video Systems

Although your course concentrates
on VCRs covering Beta, VHS, and %"
U-Matic commercial VCRs, NRI also
brings you up to speed in other key
areas. You'll get training in capacitance
and optical video disc players, projec-
tion TV, and video cameras. All are in-
cluded to make you the complete video
techmcian. There's even an oplional
final examination for NRI's VCR Pro-
fessional Certificate.

The Best Professional
Training

This exclusive self-study course has
been developed by the professionals at
NRI. NRI has trained more television
technicians than any other electronics
school! In fact, NRI has consistently
led the way in developing troubleshoot-
ing techniques for servicing virtwally
every picce of home entertainment
equipment as it appears in the market-
place

Satisfaction Guaranteed
. . .15-Day No-Risk
Examination

Send today for the new NRI Self-
Study Course in VCR Servicing for

' Get me started in profitable
» VCR servicing. Rush me my
NRI self-study course in VCR Servicing for

YE

Professionals. | understand [ may return it for
a full refund within 15 days if not completely

satisfied.
PLEASE SPECIFY TAPE FORMAT DESIRED (] VHS

Company___
Street__

Stale/Zi
Enclosed s my |
Charge 1o

7 VISA [ MasterCand

Covers Beta and VHS
systems with actual

instructionon
videotape.

Professionals. Examine it for 15 full
days. look over the lessons, sample the
videotape. If you're not fully satisfied
that this is the kind of training you and
your people need to get into the profit-
able VCR servicing business. return it
for a prompt and full refund. including
postage. Act now, and start adding new
business to your business.

Special Introductory Offer

This complete VCR training course
with two hour videotape is being
offered for a limited time only, on
orders reccived from this ad, at our low
introductory price of $179.95, Save
$20 by acting now!

NRI Training For Professionals

MeGraw-Hill Continuing Educalion Cenier

3939 Wisconsin Avenue Wachinglon, DC 20016
NRI Training For Professionals
McGraw-Hill Continuing

r* Education Center
c-' 1 3939 Wisconsin Avenue
IJ’n | . Washmgton, DC 20016
"

[ BETA

check [ money order for $179.95 (D.C. reudents akd 6% tn] Make check payable 10 NRI

Card Number_

Imerbank Number

Expirabon Date =

I
I
I
I
I
I
I Name {please prinkL—
I
I
I
I
I
I
|

{requured for credi cand sales)
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Join
the

OESIGNING ELECTRONIC CIR-
CUITS. 8y R, G. Muddieton, 351 pp.
192 s, Covers virtually every cate
gory of circuits commoniy osed. This
practical manual provides the basic de-
Sign procedures. labies and formulas
vital (o etlectve electronit circuit de-
SIgn. Plus over 60 starl-to-Tinsh pro-
cedures are featured Mong wilh scores
of computer programs to help you de-
SIEN and andlyle etectron € CACUITS.

583673-4 Pub Pr 53695 Clek Pr. §21.50

POWER INTEGRATED CIRCUITS:
Physlcs, Oesl@n. ang Applica-
thons. Edited by P Anlogretti. 544 pp..
410 tus. This comprehensive book of-
fers an exce pticnally thorough over view
of the state of the art in design and
technolggy— nCluding the taiest de-
sign advances In Yoitage regulators, M-
dio amphtfiers, power MOS dewices,
BiMOS power |Cs, and improved tran-
S15Har StruCiures

0217295 Pub. Pr. 34250  Cub Pr. $31.95

TROUBLESHOOTING ELECTRONIC
EOUIPMENT WITHOUT SERVICE
DATA By R, G. Middieton. 303 pp,
162 iflus. apd tabies. Packed wilh
charts, didgramy, and case histories.
this practical handbook shows you how
1o pinpoint defectme electronic Circul.
try when no service dala 15 available

583134-1 Pub Pr. 33745 Clut Py, 51995

STANOARDC HANOBOOK OF ENGI-
MEERING CALCULATIONS T. G
Hicks. Editos i Chiel. 2nd Ed., 1,468
op . 1.292 ifus. and tables. Now re-
vised, updated, and conSiderably ex.
panded. this huge handbook peovides
more than 5,100 step-by-5tep proce-
dures tor solving the kinds of engineer-
ing problems you encounter most fre-
quently in your work.

2307358 Pub Pr, 55950 Chah Pr., 34438

POWER CONTROL WITH 50LIO-
STATE OEVICES Iy irving M. Got-
fheb. 372 pages, 218 wustrations. This
comprenensive book discusses ewery
type of solid-state device and circuitry
now availabie for power electronics. R
covers both the proven-in. practice powet
contral System$ and the avani garde
as well as some promsSing combina-
tions of the oider and newer devices and
circuitries,

SA3240-2 Pud P, 52095 Cleb Py, $21195

DICITAL LOGIC DESICN. By B. Holds-
worth, 338 pp., 192 Jius. All of the
recent advances in digiial design lech-
mques are PMfesented here in depth. It's
both a texl covering basic concepls and
a practical guide o design lechniques
for combinational, cloch-driven, and
evenl-Oriven circuils.

5020529 Pub. Pr. 33995 Club Pr. $27.50

INTRODUCTION TO RADAR 5¥Y5-
TEMS. 8y M. 1. Skolnik. 2nd £d., 698
Pp.. 244 ius. Covening every radar
fundamental and all enporlant B
this EE text exposes you tuily to the sys
fems themselves—and O ther agad-
cations! Topcs include raddr equalion,
CwW and frequency-modulated radar,
MTI. pulse-doppler. tracking radar. re-
cewvers, displays, duplexers. noise, and
mone.

579081  Pub Pr, 34995 Ciub Pr. 33575

Electronics and
Control En
Book Club°

gineers’

Get the competitive edge with
the newest and the best information
in your field . . . with books from
all the leading publishers

New members!

Any one of these great
professional

books
foronly ..

s Des

as a premium with your
1st selection!

ANTENNA ENCINEERINC HANO-
800K, 2/¢. Edited by R. €. Johnson
and H. Jasik, with contribulions by 57
recogrized authariles 1.408 pp., 946
thus. This widely acclalmed Handbaok
gives you the guidance you need o solve
problems in anfeona design and appl-
cation

32200 Pub Py, S10500 Club Py, 56250

MANDEOOK OF PRACTICAL ELEC-
TRICAL QESIGN. By ), F McPartland
416 pp., 300 Aus. This volume pro-
wides a slep-by-step explanation of de-
SIgning electncal sysiems for indus
tnial, commercial, and residentsal
apphcations.

456-95X  Puh Pe. 34450 Club Pr, $33 50

ELECTRONICS ENCINEERS' HANO-
BOONK. 2/e. £Ecitect by D. G. Fink & D.
Christiansen. 2,272 pp., 2.189 itius
This updated and enlarged edition cov-
ers all 1he tatest knowledge in the field,
including new advances in Integrated
ccuits. puised and logic Circuits, laser
technology, telecommunications, and
much mare,

09012 Pub Pr. 34300 Club Pr. 55000

Spectacularvalues up to $10500

CONTROL SYSTEM DESICN: An In-
troguction to State-Space
Methads. 8y 8. Friedland. 513 pp.
tius. Covers teedback control, mam
ws of linear systems, lrequency-domain
analysis. linear observers, linear, quad-
ratic optimum control, random proc-
esses, awd many other X
220012 Pub Pr. 34195 Cuub Pr, 33150

FUNDAMENTALS OF LOCIC OE-
SICN AND SWITCHING THEDRY. By
A. O Fnedman ang P R. Menon. 26!
.. 233 thus, both theory and
design techniques, this is an easy-to-
understand introduclion to the analysis
and synthesis of digital circents and heir
interconnection t0 ¢reate digial sys-
tems

S83601-7 Pub. Pr, 52695 Club Pr. $21.50

CHOOSING AND USING CMODS. By

& cOmprehensive overview of the sem
conductor technology used gives
praclical adwice on crcuit techmgues
tg make your job easier. Specificatiens.
characteristics and appheations are in
Cluded.

6719576 FPub Pr, 33550 Club Pr., 52495

WwWww americanradiohistorv comm

THE ENCYCLOPEDIA OF ELEC-
TRONIC CIRCUITS. 8y R. Gral. 760
pp., 1.256 dus. This large volume pro-
vides Circuds tor vietually every type of
apphcation in 98 different categories.
Each has a clear and Concise explana-
tory text acCompanying It

503265-0 Pub Pr, 55008 Ciub P, 53995

TELEVISION ENGINEERINC HAND-
BOOK.—8y K. B. Benson. 1.478 pp.,
1.091 dius. Packed with the technical
information and know-how you need to
design, operate and mawlan every type
of TV equipment n Current use.

DATAM0  Pub Pr, 38950 Ciub Po, 562.58

68000 MICROPROCESSOR. By W. A
riebel and A Singh 335 pp., 129 d-
fus. This guide to Motorola's 68000 mi
CrOProcessor uses a Systems approdch
that INCludes exiensive caverage of the
68000. its architecture, assembly lan.
guage programming. and hardware in-
terfacing techniques.
S43613-8 Pub. Pr, 3435 Clut Pr. $26.95

MICROPROCESSOR HANDEDON.
Edited by ). 0. Greenfield. 656 pp , 222
s, This first-ever handbook helps you
wplect the best mMICIOproOte en-
ables you to understand the Operation
of a MicroproCessor you are now using
and provaides easllr MCCeAsRT cOverage
of the mos! popular 8 and 16-tut mi-
Croprocedsons Currentty availatbie
583636-X Pub Pr, $4495 Chob Pr, $33.50

McCRAW-HILL CONCISE ENCY-
CLOPEDIA OF SCIENCE AND TECH-
NOLOCY. Echtor-in Chef 5. B Parker
and the Staft of the McGraw Hill En-
cyclopedia of Science and Technalogy.
2.065 pp., LA0OQ Mus This volume
serves every need for undersianding lo-
day’s science and tech y Wnllen
by aver 3,000 of the world's topmost
experts, mctmﬁns 19 Nobel Prize win-
ners, it covers /5 disciphnes {rom
Acoustics to Zoology.

450825 Pub Pr. 59500 Club Pr. 366 50
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CONTEMPORARY ELECTRONICS
CIRCUITS DESKBOOK Compiled By
H, Helms. 272 pp., 442 ciwcuil dia-
grams. Packed with clearly reproduced
circul diagrams, all Dfoven-in-action.
covering the entlre Spectrum of elec-
ironics teChnology. Each diagram in-
cludes a Htle. a briet description, type
numbers of values for significant com-
ponents and a citation of the ongingl
source.

279802 Pub Pr. 52995 Ciwb Pr, $23.50

INTRODUCTION TD RADIO FRE-
OUENCY DESICN. Ay W, H. Hayward.
383 pp.. tus This ComprenenSive vol-
ume prepares you to #Ctually design HF,
VHE and UHF eguipment and enables
you Lo Tollow much of the currend liter
alure. Structlured equation sets make it
aasy 10 write pfograms for smali com-
puters or calculalors.

382748-4 Pub Pr. 32785 Club Pr. $2295

met

and d
]

-y

computer,

[)
;1 git anal
cucu leS[gn

MCGRAW-HILL ENCYCLOPEDIA OF
ELECTRONICS AND COMPUTERS.
By 5. P Parker, Edilor-n-Cheef. 960 pg.,
1,266 tius,, outsized 8 x 11 format.
H's a single-velume library that Covers
the entire wor!d of eleciromcs rom Edi-
50N’ pioneening work N stectricity nght
up to oplical fiber communicalions,
control systems. lasers, radar, TV re-
celvers, artincial inteiligence, and
computer Storage technology.

4547876 Pub Pr. $67.58 Club Pr. 34150

ELECTRONICS ENCINEERING FOR
PROFESSIONAL ENCINEERS' EX-
AMINATIONS. By C. R. Hater. 336
pp., maore than 200 jlius. Actually
1wo books In one—a quitk prepara-
tion manual to help you Pass your

PE. exams on the first try and a
rich $ource of practical eiectronics
engineerlng information and
know- how.

254303 Pub. Pr. 532 %0

Givb Pr. $25.50

COMPUTER METHOOS FOR CIR-
CUIT ANALYSIES AND DESICN. 8y ).
Yiach and K. Singhal. 656 po., 148 -
fus. Computational methods have be
come an integral part oF Circuit analysis
and design. And § salid understanding
of the basics of computer-aided design
i5 a2 must 1o engineers who want 10
achieve their careef Objeclives.

582855-1 Pub Pr. 546.95 Club Pr. 33595

MODERN ELECTRONMIC CIRCUITS
REFERENCE MANUAL. 8y ). Markus.
1,264 pp., 3.666 cicur! diagrams.
Complete with values of Components and
suggestions for reviSions—plus Ihe
onginal source of each CirCuit 1 case
you want additional performance or
construction detals.

404461 Pub Pr, 57930 Club Pr. $379%

STANDARD HANDBOOK FOR ELEC-
TRICAL ENGINEERS, 11/¢. 5y 0. G.
Fink and H. Beaty. 2,448 pp, L4ia
Hus. Today's most widely used source
of electncal engineering atofmation and
Jata serves you &% 1O oiher SIngie work
when you need detaded, hmely, and re-
ligble 1ac1%.

209141 pub Pr, SE500  Ciub Pr.. 33000

ook Clab®

Be sure to
consider these
important
titles as well!

DESIGN OF FEEDBACK COMTROL
SYSTEMS ITG H roaterter. €. ). Sa.

vant, g Bl 1 Stetam
503106.2 Peb P WLIY Ol Pr. 52148
MODERN COMMUNICATION

CIRCWHTS By ) Smain
WML PP HIY D P 114

MICROPROCESSOR SUPPORT CHIPS:
TheOT¥. Oesion. and APpPIICa-
tlons. By 1. ] Byers.

HE0 b P IS D P WSS

DATA COMPRESSION Technigues
and Appllcations. By T J Lynch
14 Mol e et Cam iy, 43125

DESIGNING DICITAL FILTERS By €.
Willlams

54362748 Pubt Py 3L YS PR EET S

ANALYSIS AND DESH-N DF DICITAL
INTECRATED CIBCUHTS By D A,
Hodges o H G ey

21435 Pub P, S 95 O, 51195

HANDBOOX OF OPERATIONAL
AMPLIFIER CipCWT CESICN By D
E. Stout & M Kaurman.

ST P e, 405 Cwh i, 3495

ENGCINDERING MATHEMATICS
MANDBODK, 2/8. By J. J Tuma.
B2 Puh Pro S0 S Ol P, $2100

g'ICI'f.II. COMMUNIATIONS By J,

OIS
Wi Pk P Wt Dee i, AW

CRYSTAL OSOLLATOR CIRCYITS By
R J. Matiins.
3516 e P ST T e L 42685

NEW DICITAL TROVBLESHOOTING
TECHNIQUES: A Complete. Illus.
trated Guide. By B G Wi eton

SI3251-4 Peb P, 52495 Ceb P UNLTS

MAIL THIS COUPON TODAY

o Tl T SR LT R
|
}
|

seGraw-Hill Book lubs I
Electronics and Control Engineers’

Why YOU should join now!

8 BEST AND NLWEST H(OKS IN YOUR FIELD — Books are selected from a wide
range of publishiers by expert editors and consultanis Lo give you continuing access
1o the best and latest books in vour field,

8 G S8AINGS — Build your library and seve money oo’ Savings ranging up 1o
10% or inore off publishers’ list prices —usually 20% 10 30%.

BONUS BOOKS—You will smmediarely pegin to ;mrlici|lla|c in our Bonus
Book Plan that allows yvou savings up te 70% off 1ha publishers’ prices of
many professional and general interest books!

8 CONVENIENCE—12-14 times a year (aboul once every 3-4 weeks! you recelve
the Chub Bulletin FREE. It fully describes ihie Maln Selection ard Alternate Selec-
tions. A datetl Reply Card is ineluded. 1f you want the Main $eleciion. you simply do
nothing — it will be shipped automatically. If you wani an Allernate Selectlon —or
no book sl all —you simply indicate it on the Reply Card andl return &t by the date
specified, Yoo will have at least 10 days 10 decite. If. because of late lelivery of Ihe
Builletin you recelve B Main Selection you rlo no1 want. you may return i for credh
at 1the Club's expense.

As a Cluh member you agree only to the purchase of three books (including your
firsi selectionl during your first year of merabershigy. Membership may be discon-
tinued by either you or the Club a1 anv time after vou have purchased 1he first
selection plus hwo additional books.

Dther MceGraw-Hill Book Clubs: . )
Architects’ Book (ub » Byie Book Club * Chemical Engineers’ book Clutbs
* Civil Engineers Book Clyb + Mechanical Engineers’ Book Ciub

for more information wrte {o:
Metiraw-HI Book (lubs, O, Box B&3, HIKhixiown, New Jersey ORG20-1H5H

P0. Box 582, Ilightsiown, New Jersdy, 08520-9959

Please enroll me as 2 member antd send me the two
books indicated, bilfing me for 1he 32 89 pramhum and
myv lirst sclection al the discounled member’s price.
plus local 1ax, shipping, @nd bandiing charges. 1 agree
1o purchase @ minimuin of two additional books dur-
ing my Arsl vizar of membershiyp as outlined under the
Club plan described In this acd A shipping and han-
cling charge is acided lo all shipmenis.

Write Code No. of
£2 89 aplection here

Write Code No. of
firsl selecilon hera

Sgnature

Name

Arkiress/ApL. #

Ciy

Stale .

Zip -

This order subject 10 acceprance by McGrow-Hill. All
prices subject 10 change withuwm notice. Offer good
anly 10 new members.

E33823

WwWww americanradiohistorv comm
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Power to
the Product!

Low cost
B&K-PRECISION
DC power supplies
with high cost

features

Model 1630 (3 amp) $225
Model 1610 (1 amp) $150

Now you can have the power you need,
wheravar you need it, at a surprisingly
low cost.

These new BAK-PRECISION power

sources each give you control up to

30 volts DC with fully adjustable current

limiling. Other features include:

= Excellent regulation and low-ripple
charactarislics

» Dual meters monilor vollage and
current simulianeousty

= Two current ranges

» Fine and coarse vollage controls

= |solated output

= Prolected agains! reverse polarity
external voltages

* Two identical supplies can be
connected in series or parallel

» Can be used as a constant votage or
constant curreni source

Compare prices. features and parfor-

mance, and you'll agree that the 1610 and

1630 power suppligs are révalutionary.

Available tor immediate delivery at gour

local B&K-PRECISION distributor. For

additional information or the name of

your local distributor contact

B&K-PRECISION.

o J€ PRECISION

DYNASCAN
CORPORATION,

6460 wasi Cortland Street
Chicago. lilincis 60635 - 312/889-9087

b 1 farwy. &0 W, Cortiad ., CHCME. IL 481
b by gy, AL (m:“ s o

CIRCLE 77 ON FREE INFOCRMATION CARD

NEW
PRODUCTS

CIRCLE 30 ON FREE INFORMATION CARD

OSCILLOSCOPES, the model 2245

and the model 2246, feature four
channels, 100-MHz bandwidth,
and lend themselves to a multi-
tude of applications in design,
field service, and manufacturing.

Each model has a sensitivity of 2
mV to capture low-level signals,
and 2% vertical and horizontal ac-
curacy. Good timing resolution.re-
sults from a 2 nS/div sweep speed

and a delay jitter of 1:20,000.

The model 2246 offers additional
accuracy in DC voltage measure-
ments and in delta voltage mea-
surements via pushbutton mea-
surement capability and cursors.

The model 2245 is priced at
$1800.00; the model 2246 os-
cilloscope is priced at $2500.00.—
Tektronix, Inc., P. O. Box 500,
Beaverton, OR 97007,

Sauts and Conten Amarizan Sk,
h B Fuidrbin s, Mapnran. WY Y00 J

FIBER OPTIC CABLE TESTERS, the
model 6800, {850 nm) and the
model 6810, (1300 nm) fiber optic
cable testers feature transmit and
receive fiber testing, plus a six-

L Y \\‘3‘
@ ¢
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function digital multimeter {with
K-type thermocouple) capability in
one compact tester. The tester is
designed for making on-site, op-
tical attenuation measurements in
communication cables, for testing
electrical characteristics of optical
devices, and for measuring tem-
perature when finishing the end
surface of plastic cables.

Both power input in W and
light input in dBm measurements
at the light-receiving connector
are provided. A relative value may
be established by setting the cur-
rent input value to “zero” by en-
abling a reference switch. That
permits direct reading of input val-
ue changes without the necessity
for calculations. Light output is
achieved with an integral LED with
—30dBm or greater output power.

Accessories included are: 1300
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nm sensor for the model 6810 and
850 nm sensor for the model 6860,
{2) FC-type connector adapters,
wavelength-sensitivity response
chart, 4 AA batteries, AC adapter,
carrying case, and comprehensive
instruction manual.

The model 6800 {shown in pho-
to) is priced at $500.00; the model
6810 costs $2995.00.—Triplett Cor-
poration, One Triplett Drive,
Bluffton, OH 45817.

HANDHELD COMPUTER, the
model PC-1600, is the first to fea-
ture random-access floppy-disk
storage. It has an optional 24"
micro floppy-disk drive with 128K
mass storage, and also includes
the first fiber-optic interface to be
offered on a handheld unit.

The new model is software com-
patible with the model PC-1500A,
with many peripherals fitting both
units. That is because the ROM-
resident BASIC interpreter and 60-
pin 1/O bus are the same in both
models. The model PC-1600's Z80-
like processor is about 2.5 times

CIRCLE 32 ON FREE INFORMATION CARD

faster than the PC-1500A's, making
it a complement to the unit’s in-
creased memory capacity.

Measuring 3% by 8 inches, and
weighing less than a pound, the
model PC-7600 features an easy-1o0-
read, four-line, 26-character dis-
play. The standard configuration
includes 16K RAM, expandable to
80K. The unlt also has an analog
input and an RS-232C serial port.

Suggested retail prices for the
model PC-7600 and options are as
follows: PC-1600 pocket comput-
er: $345.00; CE-1600F micro floppy
drive: $210.00; CE-1600; CE-1600P
4-color pen plotter/cassette inter-
face: $315.00; CE-7600M 32K RAM
module: $155.00.—Sharp Elec-
tronics Corporation, Sharp Plaza,
Mahwah, NJ 07430.

DMM, the model 7061, provides up
to 7% digits of resolution for DC
measurements and 6 digits for all
others. It can capture 1500 read-
ings per second in an internal
memory of 8000 readings, and it
can output 300 readings per sec-
ond on the IEEE bus. Response to
an external trigger is less than 3 ms
and an alarm condition is signaled
in1ms.

Using a capture feature, the
model 7067 will track results
against a preset input level and
record measurements before and
after the desired event. An exten-
sive math and statistics package
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[FLOKE]

L.

70 Series Digital Multimeters

Vg digit muttimeters combine a 3200 count LOD drsplay with an
analcg har graph for quick waual chacks of continuily, peaking.
nuling and trends. The unparafeled operating pase, nstam
autorangmg and 2,000 + hour batiery e make this & lot o melsr
for the price. 3 year warranty.

catalog of electronic tools &
test equipment

FLUKE 73 FLUKE 75 FLUKE 77
ars bax“ oc G5%% tesc OC 0¥ bae 0OC
o mﬁ% e %ﬁwﬁ'ﬁ
Reg.579.00 =70 ¢ paorw 3o + ascrarged
SALE e % o g
$76.50 ik, i Reg.$139.00

SALE

$89.00 SALE

$125.00

Send now for your FREE & Call TOLL-FREE

1-800-638-6405

»s. JENKS & Son g_—-

1933 Monlana Ave. NE  Washington DC 20002
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can format results exactly as re-
quired. A ralio function is also
available for comparison of any
one measurement to any olher
measurement.

Using Solatron’s exclusive
pulse-width conversion tech-
nique, DC voltages from 100 nV to
1000 V are measured to an accuracy
of 0.0005%. A true RMS AC func-
tion provides readings from 1 volt
to 750 volts over a 10 Hz to 500 kHz
bandwidth with a 10:1 crest-factor
capability. Additional functions in-
ctude AC and DC current, high-
accuracy ohms, and temperature,

The model 7067 is priced at
$2795.00. A lower-Cost version, the
model 7062 provides identical per-
formance with simplified front-
panel controls, and cos$!s
$2595.00.—Solartron Instruments, 2
Westchester Plaza, Elmsford. NY
10523.
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VOICE-RECOGNITION SYSTEM,
the VOTAN TeleCenter, is a full-
featured interactive messaging
system for companies or depart-
ments with 20 to 400 employees.
Acting as a centralized message
system, VOTAN TeleCenter will
record, playback, and distribute
messages for all callers; it can
work with a company’s PBX or
function as a stand-alone voice
rmail system.

The system enhances a compa-
ny's telephone-message operation
by allowing callers to leave con-
fidential messages in a user’s voice
mailbox—messages 1hat might be
too long or too complicated to
leave with a receptionist.

Prices range from $10,950.00 for
a 2-channel system with 30 mega-
bytes of memory to $19,450.00 for a
4-channel system with 60 mega-
bytes of memory.—VOTAN, 4487
Technology Drive, Fremont, CA
94538, R-E

IEIeelrnnies MAIMEADS

THE MODEL WTT-2018 ONLY THE SIZE OF
A DIME, yet transmits both sides of a tele
phone conversation to any FM radio with
crystal clarity. Telephone line powered - naver
needs a baitery! Up 1o ¥ mile range. Adjusta-
bie from 70-130 MHZ. Complete kil $29.95
+581.50 S+ H. Free Shipping on 2 or morel
COD add $4. Call or send VISA, MC, MO
DECO INDUSTRIES, Box 607, Bedlord
Hills, NY 10507. (914) 232-3878.
CIRCLE 127 ON FREE INFORMATION CARD

THIS CHRISTMAS GIVE THE GIFT OF MTS
Stereo with the Reconton V622 Entertain-
men! Decoder. The V622 adds a new dimen-
sion o your TV viewing - elnema-like audio
reproduction that was never belore possible.
Features inciude e dbx NDR Nose Reduc-
tlon & Sigreo Synthestzer 8 MPX input
$109.75 ea. plus $3.50 shipping {In NY add
Tax.) 15 day money back guarantee. DEL-
PHONE INDUSTRIES INC.. Box 150, El-
mont, NY 11003, (718) 468-7367.
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CALL NOW
AND

RESERVE
YOUR SPACE

6 X rate $745.00 per each insertion.
Reaches 239,312 readers.

Fast reader service cycle.

Short lead time for the placement of
ads.

We typese! and layout the ad at no
additional charge.

Call 516-293-3000 to reserve space. Ask
lor Arlin® Fishman. Limited number of
pages available. Mail materials to:
min-ADS, RADIO-ELECTRONICS, 500-
B Bi-County Blvd., Farmingdale. NY
1735.

Y

MODULAR PROBE FITS ALL SCOPES
® Save up to fitty percent @ Instant repair - no
soldenng ® Satisfaction guarantaed & 250
MHz 10X Attenuation e Model M12X10 ... 562
with readoul ... $68 Free accessones catalog.
For immediate sarvice call: 800-368-5719
outside Calif. BO0-643-8382 in Calif. TEST
PROBES, INC_, P.O. Box 2113, La Jofla, Cal-
ifornla 92038,
CIRCLE 123 ON FREE INFORMATION CARD
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SCIENTIFIC ATLANTA superFall sale. Now
available Scientific Atlanta 8500 and 8550
cabie converters. It's the real thing! Perfect
meception on all channels. Saie pnce 8500 or
B550) §239.95. Hand remotes $20.00. Call
now to insure your order. (Limied suppiyl)
Sale ends Oct. 31, 1986. C.0.D. orders ac-
cepied. VI.LP. ELECTRONICS, P.O. Box 628,
Forestdale, R.[. 02824, (617) 755-9778.
CIRCLE 192 ON FREE INFORMATION CARD
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60 dB SIGNAL ELIMINATOR—!or removal
ol undesirable TV/FM/VHF signals. Can be
funed precisely to ANY signal within these
ranges: “Model 26 - Ch's. 2-6 plus FM (54-108
Mhz) *Model 1422 - Ch's. 14(A) - 22(1)
(120-174MhZ) *Model 713 - Ch's. 7-13
{174-216 Mhz) Highly selective notch/ad-
jusiable strengih. Singles $30. Quantity dis-
counts to 60%. STAR CIRCUITS - P.O. Box
8332 - Pembroke Pines, FL. 33084

NEW SATELLITE DECODER. Paris, kils, a5-
sembled units. BASIC KIT with PC board. all
pars, manual—$69.95. COMPLETE KIT, in-
ciuding RF modulator & cabinel—$109.95.
COMPLETE UNIT (nc RF modulator, but
ready lo run—$169.95. COMPLETE UNIT w/
RF MODULATOR—5%189.95. PC BOARD &
assembly manuai—$24.95. TWO BASIC
KITS.. .Get the third free—$139.90. PIL-
GRAM VIDEC PRODUCTS, P.O. Box 3325,
Pltymouth Cenler, MA 02361,
CIRCLE 197 ON FREE INFORMATION CARD

MICROWAVE ANTENNAS $69.95. Now in-
ciuding shipping and Lifetime warranty. We
Repair all types of Downconverters. Cable
Converters and equipment availablel Jerrold
400 wireless Converlor $72 .95 plus shippng.
Coax cable, T.V. parls. accessones, €On-
nectors, T.V. amplifiers. Wrile lor free catalog
or call for pnces. BLUE STAR IND., Depi.
105-RE10-86, 4712 Ave. N, Brookiyn, N.Y,
11234 (718) 338-3318 Ex1. 105.
CIRCLE B5 OM FREE INFORMATION CARD
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LINE ZAPPER

DESCRAMBLE THE NEW VIDEO TAPE
COPY PROTECTION SCHEME. When you
rent of buy a recent movie release, stop the
verfical jumping and jittering im your TV pic-
ture with the LINE ZAPPER. This projeci de-
tects and removes selected lines of video thal
have been modified and often interfere with
narmal television operalion. Get your kit to-
day only $49.95 plus $2.00 for shipping and
handiing. ELEPHANT ELECTRONICS, Box
41865-L, Phoenix, AZ 85080. (602)
581-1973. MasterCard and Visa accepled.
CIRCLE 120 ON FREE INFORMATION CARD

NEW JERROLD CS 68 CHANNEL CABLE
TV CONVERTER with volume control & de-
scrambler bop (Porl). Programmable clock
tums TV on/olf & changes channel Aupdio
mule kills commercials. Programmabie chan-
nel scan. instant channel recall. Automatic
fine funing with manual overnde. Video & au-
dio ouipuis. Friendly to all descramblers.
Specify output 1 year warranty. $139. (intro-
duciory offer) Free delivery (Dealer Inquinies
Invited) 514.739-9328. CROSLEY ELEC-
TRONICS, Box 840, Champlain, N.Y. 12919,
CIRCLE 156 ON FREE INFORMATION CARD

SIMPLY SNAP THE WAT-50 MINIATURE FM

[ TRANSMITTER on tcp ol a 9v battery and

4§

hear every sound In an entire house up to 1
mile away! Adjustable from 70-130 MHZ. Use
with any FM radio. Complete kit $29.95 -
$1.50 S+ H. Free shipping on 2 or morel COD
add $4. Call or send VISA, MC, MO. DECO
INDUSTRIES, Box 607, Bediord Hilis, NY
10507. (914) 232-3878.
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"SODDER™ WITH THE NEW BUTANE
POWERED PORTASOL. No matter how you
spel it Portasol is the handiesi soldering ron
around. Seven inches long. Variable power:
10 to 60 watts. 60 minutes use per refill. Only
29.95 + 2.00 P&H, Replacement lips: 1.2,
2.4 (standard), 3.2. 4.8mm, 7.50 + ,50,
Butane: 3,50 + .50. VA add 4% tax. Quantity
discounts/dealers Inviled. Visa/MC orders:
{703) 323-8000. Mail Ck/Money-order to:
PORTASOL, 4358 Harvester Farm Lane.
Falrtax, VA 22032,
CIRCLE 193 ON FREE INFORMATION CARD

ZENITH SSAVI $169 EACH, beat the price
increase. UHF gated pulse $199, Recondi-
tioned original equipment for UHF chs.
27,48,51,60, etc. Quantity discounts. Satellite
equipmenl. Surpius TV equipment: N-12,
SB-3, Hamiin 1200, converters, amplifiers,
etc. Catalog $1. SSAVI modificalion/trou-
bleshooting handbook §6.50 ppd. AIS SAT-
ELLITE, INC,, P.O. BOX 1226-E Dublin, PA,
18517, 215-245-9411.
CIRCLE 81 ON FREE INFORMATION CARD
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PRICE BREAKTHROUGH.. on the full-fea-
tured AR-140K 3% digital muttimeter KIT from
the manutacturer ® 0.5% accuracy guaran-
teed ® DCV range 0-1000V, 5 ranges ¢ ACY
range 0-750V, 2 ranges ¢ DCArange 0-10A. 6
ranges ¢ Resistance measuremant up to 20M
ohm, 6 rangas ® Plus dwde check. Includes
test probe and manual, $44.95 plus $3, plus
postage and handling. Use MC or Visa
AMERICAN RELIANCE, INC. 9241 E. Valley
Blvd., Suile 201, Rosemead. CA 91770,
(ém) 287-8400, 1-800-654-9838 (outside

A).

CIACLE 187 ON FREE INFORMATION CARD
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Which Way To YOUR Future?

Are you at a crossroads in your career?
Have you really thoughi about it? Are i ;

you planning for your future, or perhaps
refusing to face the subject? Which way
will you go — down the same old road?
Or are you ready for something else?

In electronics you can’t stand still. If you
are not moving ahead, then you're falling
behind. At the crossroads of your career,
various choices are available — and, yes,
decisions have to be made.

Which road will you take — one that 2 -.\R"

doesn’t go where you want to be, or one

that leads to hard work biu also to the y

better life? Ah, decisions, decisions! I Put Professional
I '.[ 1114 KNOWLEDGE

Career decisions are so important that you need all the inpurs
you can get before locking-in on one of them. Grantham Col- and a

lege of Engineering offers you orne source of input which may COLLEGE DEGREE
help you in making that decision. It’s our free catalog. '

in your
Ask for our free catalog and you may be surprised to learn how ‘ ! y C
it is easily possible to earn a B.S. degree in elecironics without ‘I Electronics Career
attending traditional classes. Since you are already in electronics | through
L] ] L
(you are, aren’t you?), you can complete your B.S. degree work ) HOME STUDY

with Grantham while studying at home or at any convenient {
place. '
Grantham offers this program, complete but with-
out laboratory, to electronics technicians whose
objectives are to upgrade their level of technical
employment.

But don't expect to earn that degree without hard
work. Any degree that's worth your effort can't be
had without giving effort to the task. And of course
it is what you learn in the process, as much as the
degree itself, that makes you stand out above the  Recognition and Quality Assurance
crowd — that places you in an enviable position.

prestige-wise and financially. Grantham College of Engineering is accredited by

the Accrediting Commission of the National Home
Study Council, as a degree-granting institution.

Grantham College of Engineering °
10570 Humbolt Street All lessons and other study materials, as well as com-
i ] . munications between the coellege and students, are in the
Los Alamltos, Callfomla, 90720 English language. However, we have students in many

foreign countrics; about 80% of our students live in the
United States of America.

AR
E'"'lls booklet P - — =
FREE. FREE Grantham College of Engineering R10-86I
@ 10570 Humbolt Street, Los Alamitos, CA 90720
k g:;kfot i '| ; s Ak [
eqse mail me your tree cata og which explains your
::;’h::‘t:‘:"“" COUPON B.5. Degre® independent-study program.
Granihsm B.S. and mail in (o — MRS e R
Degree Program, enl’.’ope or |
offered by inde- ptste on Address |
pendent siudy to postal
those who work (ard. Clty. S Stat _le
in elecironlcs. A e — = e e e T S e e il et

WwWww americanradiohistorv comm
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The Raid on HB

)

Heres one way Captain Midnight might have engineered his daring raid on HBO.

IN THE RARLY MORNING HOURS OF APRIL
27. 1986 the satcllitc-communications in-
dusiry reccived a jolt that it's not likely 1o
forget. For roughly four to five minutes, a
satellite “pirate” commandeered HBQY's
¢ast-coast feed, located on Galaxy I, tran-
sponder 23. Viewers of a movie emitled
“The Falcon and the Snowman™ were
suddenly treated to a color-bar display.
Superimposed on the display was the fol-
lowing message:

“Goodevening HBO

From Captain Midnight

$12.95/month

No way!

{Showtime/Movie Channel beware)™

Public reaction (o the incident ranged
from joy to outrage. But no matter what
the reaction Lo the event, almost everyone
asked the same question: How did Cap-
tain Midnight engincer his stunning
“heist?”

HBO and other satellite-industry
sources were in no hurry to reveal all that
they knew about the incident; as you read
on you'll come to realize why. As a resull
there was much misinformation in the me-
dia. One report stated that the feat re-
quired a great deal of technical expertise
and about $60.000 worth of equipment.

WILLIAM SHEETS and RUDOLF GRAF

TVRO “hackers” must have had a few
chuckies over that one. The ruth of the
matter is that taking over a privale com-
munications satellite is so terribly simple
that the surprise is that no one had done it
before.

And that fact, so ¢learly illustrated by
Captain Midnight’s escapade, has HBO
and the rest of the satellite-communica-
tions indusiry scared silly.

A little background

In the beginning, satellile TV was the
province of the professionals. The broad-
casi- or cable-network program producers
used satellite to distribute their products
to local TV stations or cable companies.

If you happened to live in a city or town
serviced by one of more TV stations or
cable companies, that arrangement suf-
ficed because you had access to that pro-
gramming either for frec or for a monthty
fee. But if you lived in one of the many
areas of the country that had no such ser-
vice. you were oul of luck.

The early TVRO pioneers had no desire
1o “rip off™ the cable companies. Their
only aim was to oblain TV programming
the only way possible—direcily from sat-
ellites.

WWWW americanradiohistorv. comm

Earty experimenters were faced wilh
incomplete information and expensive
equipment. Later on, savings were made
possible by using salvaged radur gear and
other surplus equipment. Eventually. the
market grew large enough to encourage
some companies 10 mass-produce TVRO

ar.

All the while, a shadow of legality hung
over the infant industry. The major pro-
ducers all considered TVRQ users a nui-
sance. Their position was that any
unauthorized reception of their signals
was against the law. But. partially due lo
pressure from their cable affiliates and
partially due 10 the headache of having to
track hundreds if not thousands of indi-
vidual accounts. the cable networks re-
fused to give authorization o0 TVRO
owners. even if those owners offered to
pay a fee.

Legislation passed in 1984 allowed ev-
eryone to receive salellite signals in their
own homes as long as that reception was
for personal use. The saicllite industry
took off. Prices fell as more and more
manufacturers jumped into the TVRO
field. For instance. the price of a good
(85°K) LNA was once greater than $500:
tday it is less (han S100,

9861 H3801L00
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By now. the original aims of the TVRO
pioncers were largely forgouen. Many
new TVRO buyers were mainly interested
in “beating”" the cable compaunies. Small
hotels. motels. burs. and restaurants were
racing each other to install dishes 1o at-
tract customers. In some cases. the pro-
gramming was even being sold by the dish
owners: that was parlicularly prevalent
with apariment-house sysiems. In most
cases. those users paid nothing to 1he pro-
gram suppliers.

A more serious problem was presented
by the cable affiliates themselves. Many
were habitually late in paying their bills.
Others undersiated the numbers of their
subscribers. Some didn’t bother paying
their bills at all.

Enter scrambling

The cable networks. led by HBO, an-
swered back by scrambiing their feeds.
That one act achicved two goals: It en-
abled the programmers to control who
could receive their signal, and it brought
the cable affiliates into line,

Scrambling, though recognized by
many as a necessary cvil, did not come
without bitiemess. Used tereceiving their
programming for free. TVRO users were
now required to shell outl just under $400
for a decoder, providing one could be lo-
cated. Further. most services charged a
monthly fee for their programming.

No one realized how much bitterness
there was until that fateful night in April.

The raid

1t1s generally assumed that the raid was
carried out by using a remote uplink to
overpower HBO's signal and comman-
deer its transpondcr on Galaxy I. Sce Fig.
1. Let's spend some time and sce what the
technical requirements are o conduct

such a raid. Particulurly. we will see what
dish sizes and power levels are needed.
Note that the information provided is il-
lustrative only. We will show what is the-
oretically possible, not whar was actually
done. The authors have not had any direct
comact with Captain Midnight nor have
they had a chance 10 examine 1hat individ-
ual’s facilities. {See box—Editor)

Let’s see what the requirements are for
a minimal satellite link. To do that we
need 1o make a few assumptions and a few
calculations. To calculate the range of a
signal we need to know the ransmitter
POWeET. transmilter-antenna gain. receiver-
antenna gain, receiver bandwidth, and re-
ceiver noise-figure. The last three of those
factors can be found by examining the
technical details of the satellite we wish to
iransmit to. Determining the first two fac-
tors is the point of the following exercise.

Let's start off by determining the path
loss between the wransmitter and weeiver.

That is [ound from:
PL=37 4+ 20 LOG{H + 20 LOG(D)

whene PL is 1he path loss in dB, fis the
frequency in MHz. and D is the distance
between two points in miles. Assuming
an uplink frequency of 6000 MHz (6
GHz) and a distance of 22,500 miles. the
resulting path loss is:

PL:=37 + 20 LOG(6000) + 20 LOG{22.500)
PL=37 + 75.56 + 87.04
PL=199.6

At a downlink frequency of 4 GHz it is
slightly less. Spuring you the mathe-
matics. it is about 196.1 dB.

Nexl, let’s do the calculations for a typ-
ical satellite downlink. A typical Effective
Radiated Power (ERP) level for a tran-
sponder is 36 dBw (dB’s referenced to one

/ /

HB# “CAPTAIN
MIBNIGHT™

PRIVATE
SUBSCRIBER

CABLE SYSTEM
RECEIVER

FIG. 1—IN THE MOST LIKELY SCENARIO. Captain Midnight commandeered HBO's transponder on
Gaiaxy 1 by \ransmltting o the saleliite from a secret uplink sighl.

WwWww americanradiohistorv comm

walt). That means that the effective trans-
mitter power is 398] waits (or approx-
imately 4000 watts), Actual transponder
outpul levels are typically abour 8 watts.
or 9 dBw. Therefore. typical antenna gain
is 36 ~ 9=27 dBw.

On canth. a typical TVRO will have a
receiver bandwidth of 30 MHz. a noise
figure of 1.5 dB. und a 10-foot dish. From
Fig. 2 we sce tha a the gain of a 10-foot
dish at 4000 Mtz is about 40 dB. Now
that we have all of the facis. we can calcu-
late the power of a received signal.

Pr=ERP — PL + ameénna gain
Pr=36 — 196.1 + 40
Pr= —120.1 dBw

or. converling to dBm (decibels refer-
enced to a milliwait), —90.1 JBm. Notc
that assuming a 50-ohm input. 0 dBm
223 mV; we'll need that figure in a mo-
ment.

Continuing with our calculations.
since:

dB = 10 LOG{P2/P1) = 20 LOG(V2/V1)

90.1 =20 LOG(0.223Vn}

where Vp is the reccived signal. Con-

tinuing:
4.505 = LOG(0.223VR)

Va=697 uV
Receiver sensitivity can be found from:
Sp=NP + LOG(EW) + NF

where S is the receiver sensitivity in in
dBm, NP is the noise power in dBm per
Hz at 25°C, BW is receiver bandwidth in
Hz. and NF is the noise figure. A typical
noise power value would be - 174, Solv-
ing:

Sp=—174 + LOG(30% 10%) 4 15
Sp=—97.72 dBm
The resulting $/N ratio can be found from:
SN=Ppg ~ Sg

Since our reccived signal is —90.]1 dBm
and our receiver sensitivity is —97.7
dBm. 1he resulting signal-t0-noise ratio is
7.6 dB.

[ncidently, that is a marginal signal.
Gencrally a TVRO receiver requires an 8-
dB or greater S'N raiio for good perfor-
mance. To improve signal performance. a
larger dish (say 12-fect} would be called
for. Many transponders output signal lev-
els higher than our illustration; those
could be vicwed with satisfactory results.

We are getting off the track here a bit,
so let’s push on. Our point thus far was o
lay the groundwork so that we ¢ould sup-
ply the missing Jata. The parameters re-
quired for a successful downlink do not
differ greally from those required for a
successful uplink. Let's assunie 1hat we
want 1o supply to our satellite-borne re-
ceiver an S/N of at least 10 dB, and prefer-
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WAVELENGTH FREQUENCY
IN CENTIMETERS  IN MAGAHERTZ
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FIG. 2—IN THIS NOMOGRAPH. dish gain as a funclion of frequency snd reflecicr diameter can be

{ound.

ubly one of 16 dB. Also. assume that the
receiving anienna on the sateilite has the
same gain as the iransmitting one. Finally.
assume a satellite receiver NF of 1.5 dB
und a recciver bandwidth of 36 MHz. We
can plug those values into our equation for
signal-10-noise ratio and solve for the re-
quired power level:

SN=Pgr — Sg
SIN=Pg — 174 + LOG(BW) + NF
Pp= -174 + 7556 + 1.5 + 16= —80.94

Let’s round that off to — 81 dBm. With an
antenna gain of + 27 as previously calcu-
lated. the effeciive received-power-level
required would be —81 — 27= — 08
dBm. We carlier saw that at 6 GHz, path
loss is 199.6 dB. Therclore, the effeciive
transmitted power required would be
199.6 — t08= +91.6 dBm. or +6L.6
dBw.

Assuming 1 modest 10-foot dish diam-
eter with a gain of about 42 dB. the trans-
mitted power would be 61.6—42=19.6
dBw. That translates 1o a transmitter
power level of 91.2 wauts.

In other words, all that is needed to
uplink to a saiellite is about 91 watts into 2
10-foot dish. Smalicr dish sizes eould also
be used. For instance, with i 6-foot dish
the job could be done with 280 watis.
With larger dish sizes. less power would
be nceded.

Granted it is not ¢heap to generate
those types of power levels at 6 Gz, but it
docs not really pose much of a techunical

obstacle. Il's even casier (0 generate pulse
power at these levels. [nielligence could
not be conveyed. but & prospective jam-
mer could achicve his aim of knocking a
transponder outl of service. Funther. an
encoded signal presents even an easier
target. All thar a would-be pirate needs 10
do is to disrupt the signal enough that the
system'’s decoders cannot do their jobs.

As you can now sec, large dish sizes
and high power levels ure not needed to
establish satellilc communications. With
a moderate-sized dish. a few tens of waits
are all that are necded at microwave fre-
quencies. 1t is feasible. in fact. to mount a
satisfactory uplink system in a small truck
or van.

Other conslderations

So far we have seen what is needed to
establish satelliic communications. But
what is needed o snatch control of a ran-
sponder that is already in usc? A charac-
teristic of FM systems is the sp-called
"capture cffect.” which allows the sys-
tem Lo receive only the strongest of fwo or
more competing signals. Usually the
wuaker signal is suppressed by between
20 and 30 dB. The dilference belween
sighal levels. called the capture ratio,
necd not be great for the capture effect o
1ake place. In high-quality receivers, cap-
ture ratios of less than 2 dB are common.

Of course, FM is used for both video
and audio satellite communications. That
means that to 1ake over a transponder, 2
pirate need only have a signal that is a few
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Captain Midnight Unmasked!

On July 22, an Ocala Florida man sur-
rendered 1o Federal authonlies and admit-
ted 10 bewng Caplain Midrnight.

As part ol a piea-bargain agreement.
John R MacDouga¥l was 10 be fined
$£5000 and sentenced 10 a years proba-
tion In exchange tor a guilty plea 10 ong
count of intertering with an FCC autho-
rized transmission. & misdemeanocr. That
offense notmally carrles a maximum
penally of ong year in jail and/or a
$100.000 fine.

MacDougall. 25, owns a TVRO dsal-
erstup and also worked par-hme as an
operator for Central Florida Teleport, a
satelite-TV uplink faciity. He used that
tacility’s equipment when he nlerrupted
HBOs Galaxy 3 upbnk from Hauppauge.
NY on Apn! 27.

The FCC used information provided by
MBO and Hughes Communications,
owner of the Galaxy bird, as well as analy-
sis ol several vdeotape recordings of the
Interfaring signal to lrack down Mac-
Dougall. Further. the invesugalors also
learmed that angthér transmission, con-
sishng of a color-bar pattern only, had
over-ridden HBO'S signal nearly a week
beform the celebrated message trom Cap-
fain Mdnight

Using the supplied data, the FCC was
able to daterming approximats dish sze
{seven meters} and |lhe model of
characier generator used. Examining the
nearly 2.000 protessional uphnk snes In
this Country, those factors, and others
such as transmitter power. allowed the n-
vestigalors (o nasrow thair search (o less
than a dozen sites.

Further, the Central Florida Teleport
was the onty one of those facilities that
was not Otherwise in use at the time of the
April, 27 incadent. Sealing the case was
the fact Ihat both irlerienng fransmissions
occurred just after scheduled program-
ming Irom the Flonda faciity had ended
and the operator on duly both fimes was
MacDougall.

Asked !0 speculale as to why the Cap-
tain rned mmselt In, invesiligalors re-
vealled thal several of MacDougall's
associates at the Central Flonda Teieport
had been questionad and thal h& himself
had been subpoanaed. No other individu-
als or orgamizations have been implicated
in the jamming incident R-E

dB stronger than that of the legitimate
USEr.

Repelling the raiders

Now that we have a liunle insight into
how a pirate might 1ake over a transpon-
der. what ¢an the programmiers do to stop
or catch him? Unforunately, the answer is
not much, Let’s sce why.

HBO has stated that it will simply in-
crease powce Lo override any futurc
would-be pirate. But that approach pre-
sents its own problems. Some sateilite-

continued on page 80
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Satellite=-TV
Descrambler
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VICTOR J. TERRIO, JR. and JAMES PEROO!

Learn about one of the more popular
satellite-TV scrambling systems,

and how it can be decoded.

IF YOU HAVE REEN WAITING ROR AN EASY-
to-build satellite decoder. yous wait is
over. Here 1s a relatively simple unit that
can he built in just a few evenings. In the
process, it can teach you about some of
the technology bechind satellite-TV
scrambling

Before you get loo excited. we should
tell you that the unit wilt #rof decode HBO,
Showtime. or any of the other services
that use the VideoCipher Il sysiem. In-
stcad, il decodes the Telease-Maast sys-
teni. That medium-secusity system is used
by iwo aduli-oriecnted direct-brosdcast
systems. as well as by a few sponts-pro-
Eramming e iccs.

Next. heed this impornant waming: The
us¢ of an unauthorized descrambler
may constitute a violation of federal or
local laws. ILis up to the user to deter-
mine what the requirements for use
are, and to meet them hislly hefore using
the unit. The detals prescnted in this
article are for informational purposes
only.

Design philosophy

The decoder represents the latest ver-
sion of a series of decoders that have heen
developed over the last five years. We ook
the best fecatures of previous designs and
combined them with the latest wechnica!
advancements to achieve the unil de-
scribed here. The unit offers a number of
convenience features, including front-
panel.mount phase-control adjustments
and crysial socket.

The unit is designed 10 accept baschand
audio and video inputs: outpuis of that
fype are available from just about any sat-
cllite-TV recciver. The unit as described
in this article features an RF moduiator. 1t
is #n caxy muties (o eliminate that modu-
later and bring out baseband audio and
video ourputs for connection 1o a VCR,
eic. I applicable. that modification is rec-
ommended. 1t will be fully described tater
on.

The Telease-Maast system

The Teleasc-Maast, or Telcase sysicm
is @ medium security system Lhal uses
analog audio and video scrambling. By
conirast, 1o the high-secunty Videocipher
{1 sysiem uses analog video scrambling
and digital nudio scrambling.

That’s not to say that u Telease-encoded
signal is simple to descramble. In the
Telease system the video is inverted., s
level is reduced o one half of normal. and
it is modulated by a 94-kHz sinewave. The
audio is modulated by a 15.67 kHz sinc-
wave before being placed on the usual 6.8-
Mtz subcarrier. To lurther complicate
matlers, no sttempt 1s made 10 precisely
control the frequency of the scrambling
oscillator at the uplink and no reference
signal is transmitted with the scramhicd
signal. Finally. 94 kldz is nearly 6 times
the TV horizontal-scan frequency (15,734
kHz), but not cxactly. If the scrambling
sinewave is not compleicly cancelled. the
6th harmonic of the horizontal frequency
(94.4 kHz) can beal with the sinewave 10
genceate an annoying 400-Hz interference
signal.

Descrambling Telease

A block diagram of the descrambler
circuit is shown in Fig. |. Circuit details
for that unit are shown in the schematic of
Fig. 2. Refer to both of thusce figures as we
describe the operation of the circuit,

Transistors Q1 through Q4 form a bal-
anced differential video amplifier. The
basebund video input jack. J1, is con-
necied to the inputs of Q1 and Q2. The
signals at the collector of Q3 and the einit-
ter of Q4 are Inverted with respect to each
other. and are also 180° oul of phase.
Those signals are fed to the inputs (pins |
and 4) of IC3, an MC1496 balanced de-
modulstor. That IC removes the 94-kHz
carricr from the video signal. The outputs
of IC3 appear at pins 6 and 12: the outputs
differ in phase by 180°.

The outputs of IC3 are fed 1o ICl-a. %
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of a TLOR4CN quad biFET op-amp. Thal
ainp takes the oulputs of the balanced
demwodulator and uses them to develnp an
error voltage that in tum is used 10 control
operation of the Voltage Controlled Os-
cillator (VCO).

The VCO. which consists of XTALI,
varactor diede D2. and Q9. is pan of a
Phase-Locked Loop (PLL). The other
slages of the PLL consistof a divide-by- 6
counter. a dlvide-by-3 counter. and & 94-
kHz bandpass filier. The PLL accuratcly
1racks the scrambling sincwave frequency
and allows the decoder o generate the
reference sighal necded fordescrambling.
The output ol the VOO, taken from Q9. is
fcd 1o Q8 and then Q7 for amphtication
and buffering. ltisthen fed to pin 1 of ICS,
a 4024 T-stage binary ripple counter thal
is sel up as a divide.by-16 counter. The
vutput of that stage (pin 6) is then fed to
[C4. 24027 dual J-K Aip-flop that is set up
as a divide-by-4 counter. Three outputs
arc laken from IC4. One, taken from pins
6 und 15 and labeled ciock in Bg. |, is
fed to a 94-kHz bandpass filter huilt
around ICl-b. The output of that filter
serves as a reference signal for IC3.

The second outpul. taken from pins |
and 11 and labeled cLOCK2, is fed 1o an-
other 94-kHz bandpass filter, which is
huilt around ICl-¢. The ouipui of that fil-
ter is the correction signal used to remove
the scrambiing sinewave. It is fed (o the
cancel- and phasc-adjust stage, which
consists of R70, R65, R39, R47, R49.
CI0. and Cl1, That stage is used to adjust
the phase of the correction signal for prop-
er canecllation of the scrambling signal.

The actual cancellation of the scram-
bling signal 1akes place in the clamper-
amp and adder stage. In that stage, which
consists of transistors Q5 and Q6 the
scrambled video. which is taken from the
ouiput of the differential amyp. is stnmed
with the correcting sincwany o yield an
unscrunbled video signal.

The third output of IC4, wken from
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FIET1—DESCAAMBLING TELEASE This block disgram showa the steps thata descrambier mus?tak_e

10 decode that medlum-security system.

pins 2 and 10. is fed 10 1C6. adivide-by-2-
through-10 synchronous counter config-
ured as & divide-by-6 counter. The oulput
of thut IC 15 used as a reference signal by
1C2. a secumul MCI496 balanced demod-
ulatos. That demodulator removes the
15.67-kHz scrambling sincwave from the
audio and passes the audio to a differential
audio amplificr. which is the last of the
four op-amps of ICI-d. The output of that
amp is fed either to an audio output or 1o
the RF modulator, if it is used.

Building the unit

The first step in building the de-
scrambler is to oblain the board. An ap-
propriate double-sided PC pauern is
shown in PC Service, found elsewhere in
this issuc. Otherwise, a board can be pur-
chased from1he supplier mentioned inthe
Parns List.

A pants-placement diagram for the
board is shown in Fig. 3. Note that the
version shown includes an RF modulator.
If you have a VCR, TV, ctc. that can
accept direct audio and video mputs, the
RF modulator :md its associated compo-
nents {D1.CI1. and R46) can be deleted. §f
that is done, the audio and video inputs to
the nwdulator can be brought out fo the
rear panel of the case und terminated with
standard phono plugs. If your TV, VCR.
or other cquipment can accept direct au-

dio and video inputs that is the recom-
mended approach as it will yield superior
picture and sound.

Building the unit is a fairly straighifor
ward procedure. although a few things
bear special menuon. Before mounting
SI. wrim the lead ncarest the outer edge of
the board so that it does nat make contaet
with the board when the switch is
mounted. Connect the lead swb o the
appropriae pad in the cenier of the PC
board with & jumper as indicated in Fig. 3,
The unused pad bencath the switch be-
comes the ground conpection for the ex-
ternal power supply {more on that in a
mament).

The crystal socket should be accessible
from the front panct so (that you can switch
belween services casily. There are a
number of ways (o accomplish that. One
is 10 use a pancl-mounicd socker and to
make the ¢onncctions to the PC board
with shon jumpers. Another is lo mount a
PC-mounted socket on Y-shaped PC-
mount L poinis. creaiing a 90° crysial
socket.

As mentioned, the PC buard is double-
sided. If you buy the board from the sup-
plier mentioned inthe Parts List, it will be
provided with plated-thrmugh holes. Oth-
erwise. you should solder all coniponent
leads on both sides of the board and you
must also install feedthroughs at all un-
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used pads. Use short, uninsulated pieces
of wire for (hat and be sure (o solder them
on both sides of the board. Clipped re-
sistor. capacitor. etc. |eads are ideal for
use as feedthroughs.

Three components. C17, R74. and
R75, are installed on the solder side of the
board. One end of R74 shares a1 mounting
hole with the base of Q5: onc end of R75
shares a mounting hole with Q6. The
other end of both resistors is tack-soldered
to the ground plane. One end of C17 con-
necis to the junclion of C8/R43: it sharcs
ils mounting hole with either of those
components. The other end of the capaci-
tor is connected to the ground plance. You
likely will need to extend the lead length
of the capacCilor with a jumper 1o make
that connection.

The unil requires =5 volts. and + 12
wolts if the optional RF modulator is used,
Most afiermarkel compuler power sup-
plies arc capable of supplying the needed
voltages and current levels.

Note thal the components are tightly
spaced in some regions of the boand. Be-
cause of that. some of the reslstors must
be mounted vertically.

For easiest construction, if used, mount
the RF modulator 1asi. Otherwise you
might run into difficulty when mounting
the surrounding components. Noie thal
the output channel is selected by the
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FiG. 2—THE DESCRAMBLER CIRCUIT uses just a handful of IC's and transistors 1o restom & Teleass-

encaded signal to normal,

CHANNEL SELECT |cad. For a Channel 3
oultpul, that lead should be grounded; oth-
erwise, clip the lcad. Finally. be sure to
solder all four of the modulator’s mount-
ing lugs to the ground plane.

Note that many of the resistors are 1%
precision types. Do not substitute 5%
units for them.

Checkout

Befose you test or use the un.t. read the
following notice:

[t may he unlawful to operate a de-
scrambler to decode certain satellite
transmissions withowt authorization. It
is up to the user lo delermine what the
requirements are for legal use of the
decoder and 10 meet them.

Once you have obtained the needed au-
thorizations. il any, you may procecd with
the testing.

Plug in the power pack and switch S to
the on position. LEDI should light up.
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Check the power-supply voltages at the
following locations: B, +5; Y, —5: R,
+ 12, and cathode side of D3 (if RF mod-
ulator is used), +6. All volwges should
be within 5% of the given values. Assum-
ing that all voltages are correct. plug an
appropriate crystal into the socket and
monitor the unit for signs of overhcating.
If nonc of 1he transistoss or IC’s become
hot. yow can proceed.

Actually, we've gotten a little ahead of
ourselves. Let’s backirack and say a few
words about selecting and obtaining the
crystal.

Table | lists the required crystal fre-
quencies (0 decode some of the satellite
services that use the Telease system. Note
that the crystal’s resonant frequency must
be within 150 Hz of the listed center fre-
quency for acceptable picture locking.

Crystals can be obtained from several
sources. Among those are JAN Crystals
(2400 Crystal, Fort Myers, FL 06017) and
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B&D Crystal Company {1727 West
Galbraith Rd., Cincinnati, OH 45239).
Further, crystals are available from a
sowrce mentioned in the Pans List.
Howeven due to Federal law, it is illegal 10
supply a descrambler in assembled or kit
form with a crystal. Thus, the kit supplier
will not honor orders for crystals.

Once you have selected and obtained
the proper crystal, and obtaincd any re-
quired authorization, it is time to do the
final checkout.

Connect the baseband-video and the
audio outputs of your sakellite receiver o
the appropriate inputs on the descrambler.
If using the RF modulator, connect the
modulator’'s output 1o the VHF terminals
on your TV set. Be sure to use only the
highest grade shielded cable and to termi-
nate that cabie with a 75-ohm-to-300-
ohm matching transformer. If using direct
video outpuls, connect the video and au-
dio outputs of the descrambler 1o the ap-
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All resislors V4 watt. 5% unless other-
wise noted
R1—75 ohms
R2—37.5 ohms
R3-R15—220 ochms
R16, R17—140 ohms, 1%
R18—100 ohms. 1%
R19, R20—1000 ohms
R21, R22—698 ohms. 1%
R23-26—681 chms., 1%
R27, R28—165 ohms, 1%
R28, R30—22.000 ohms
R31—1000 ohms 1%
R32-R35—4750 ohms, 1%
R36—1780 chms. 1%
R37—787 ohms. 1%
R38. R39%—51,100 ohms. 1%
R40-R42—100.000 ohms
R43—1 megohm
R44—1400 ohms, 1%
R45—1800 ohms. 1%
R46—160 ohms, & watt
R47. R48—24.900 ohms, 1%
R49. RE0-—523 ohms, 1%
R51—100,000 ohms, 1%
R52—8450 ohms, 1%
R53-R55—39,000 chms
R56. R57—33.000 chms
R58—16.900 chms, t%
R5%-RE4—10,000 chms
RE5. R69—560 ohms
R66—1200 chms, 1%
R67, R68—47,000 chms

BASEBDARD J1

PARTS LiST

R70—2500 ohms, potenliomeier, PC
mount

R7t—25.000 ohms, potentiomater, PC
mount

R72—75 ohms, 1%

R73—357 ohms, 1%

R74, R75—4700 ohms

Capacitors

C1-C5—10 wF, 25 volis

C6, C7—.015 uF

C8—0.1 uF

C9—.0056 uF

C10-C13—330 pF

Ct4-C16— 001 xF

C17—22pF

Semiconduclors

IC1—TLOB4CN quad BIFET op-amp
{Texas Instruments)

152, 1C3—MC1496P balanced modulator
{Motorola)

154—4024B CMOS 7-stage binary ripple
Counter

IC5—4027B CMOS dual J-K flip-licp

{C6—4018B CMOS divide-by-2-
through-10 counter

O, Q4, Q6, Q7—2N3I904 NPN transistor

Q2, Q3. O5. O8. O5—2N3I906 PNP tran-
sistor

D1—1N5333 6-volt Zener diode

D2—MV 2115 Varactor diode

LED1—green LED

Other components

S1—5pDT toggle swilch

e ¢ | 2V

1

LT — EI‘M@J #

e

Y -

1 IHN'P@MI

B s CP
-

LEDT

ol

nuwen //

GND - -1

a-—#ﬂu

m %

XTAlL1

.MLJJ

R70 R71
PHASE ADJUST

J1, J2—phono jacks, PC mount
Miscellancou®:PC board, requlatad
power supply {+5 volts. 0.9 amps. -5
vols, 0.1 amps, + 12 voits, 0.3 amps), RF
modulator (optional. Astec UM-1285-8 or
equivalent), efystal socket (see text), adde
tional phono jacks (ophonat, for direct vid-
e0/aucho version), cabinet, wire, solder,
hardware, etlc,

Note: The following are available from
Pilgrim Video Products. 33 Grasshop-
per Lo, Marshield MA 02050: Complete
kit inCluding PC board, RF modulator,
case. power supply, and all parts ex-

yCept Lhe crysial, $109.95; basic kit. in-

cluding PC board, power supply, and
all cémponents excepl the crystal, but
minus the modulalor and case, $69.95;
PC board alone, $24.95; Assembled
and tested unll, minus \he Crystal,
$189.95. Other componenis and kit
configurations are avallable,; contact
the supplier for more information.
Please add $2.50 for poslage and han-
diing. All MA residents must add 5%
for sales tax.

Crystale gre avallable from Black-
beard, P.O. Box 737, Prudenlial Center
Station, Boslon, MA 02199 for §22.00
each. Be sure to specily frequencies
desired. All MA resldents must add 5%
for sates tax.

THE COMPLETEQ QESCRAMBLER board I
shown here.

TABLE 1—

CRYSTAL FREQUENCIES

Service Frequency
{MHzZ}

ltalian Soccer 6.052167
Portuguese Soccer £.056800
Fantasy Channel 6020412
American Tople Ecstasy  §.028440
Wresile Mama 6.025140

into trouble. go back over your work look-
ing for things like cold solder joints. sol-
der bridges. or out-of-place components.

If you"ve satisfied yourself that all is as it
should be. your crysial may be off fre-
quency. Rensember. one that is off by as
hittle as 150 Hz will cause the unil 10 fajl to
function. Obiain a different one and try
again. R-E

FIG. 3—FOLLOW THIS PARTS-PLACEMENT DIAGAAM when bullding the decoder. The patierns lor the
double-sided PC board are provided In PC Service.

propriate inputs on your TV-sel, monitor.
or VCR.
Turn the unit gn. using $1. You should

now be receiving clear audio. Adjust po-
tentiometers R70 and R71 until the picture
focks in. That's all there isto ft- If you run

WwWww americanradiohistorv comm
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0ld-Time

Grystal Radio

Heres how !0 build a vintage-style crystal radio receiver
with performance that might surprise you.

EVERY ELECTRONICS HOBBYIST HAS BUILT
a crysial sei. What? You haven't? Then
this vintage-style crystal radio is the one
to buitd! It's a high-performance receiver
that tries its best o remain true 1o its era.

Crystal radios capture the imagination
because they need no power source and
they bring back the days when radic was
“magic.” There is. of course. nothing
magic about a crysial set that works well.
But careful design can make a receiver
something special. This design uses the
signals captured by the anicnna very effi-
eiemtly. Of course, the attractive polished
wood base helps make the receiver spe-
cial, too—even 1o these who aren’t usu-
ally fascinated by the “magic™ of crystal
radios.

A high-pertormance circuit

The schematic of the receiver is shown
in Fig. 1. One of the features of the design
is that the anlenna-tuning circuil is sepa-
rate from the main frequency-selection
circuit. The anténna-tuning circuit is
made up of an 80-turn. 10-tap coil {L1), a
coupling coil {L2), and an optional fixed
capacitor (C1). 1 acts as a pre-selector for
the main tuning Circuit. In other words, it
maximizes the strength of the signals re-
ceived by the antenna at a particular fre-

PAT O'BRIAN

from the antenna-tuning circuit is induc-
tively coupled to the main tuning ¢ircuit
via L2 and L3. The degree of coupling is
variable. As shown in the photo in Fig. 2,
L2 can pivot about its mounting point.
The variable coupling results in a more
selective receiver.

The main tuning circuit is made up of
L3 and C2. RF cnergy from that tank
circuit is tapped off by $2 and detecied by
D1. Switch 82 isn't a conventional
switch. Instead, it is an alligator <lip that
is moved from tap to tap. The detecied
audio signals are fed to jack J1. and then to

C2

a pair of high-impedance (4000 ohm)
headphones. Capacitor C3 acts to bypass
RF past the headphones. which must be a
high-impedance type.

Building the receiver

How you build your receiver is, of
course, a personal choice. But we'll show
you what we think is the right way 1o do it.
If you lack the skills or the materials that
are needed to put rogether an authentic-
tooking crystal radio, then you might be
better off buying the kit that’s available
from thc source mentioned in the Parts

A2

RADIO-ELECTRONICS

wh
L

guency or frequency band,
The inductance of LI is varied by se-
lecting one of the ceil’s taps. The energy

FIG. 1—THE CRYSTAL RADIO SCHEMATIC. The ¢oil$ are hand-wound. Their Starting poinis ure
indicated by bold dots. Note that awitch 52 la not a alandard switch—itis an alligator ¢lipaliheend ol a
“"Hylng lead.”
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FIG 2—REAR VIEW of the crystal sst shows how the comptnenla sre mounied on baxelite panels,
which are i lurn mounted 1o the hardwood base. Mote thal the coupling coil, 12, plvots around its
mounting poinl 30 that ita degree of coupling 10 L3 can be adjusted. Alao nole the case in which DY, the

cryatal detecior. i mounied.

List. iThe receiver shown in the photos
was built from a kit.) If you choose 1o put
yours logether from scratch, don’t hesi-
tate to change our layoul to suit the com-
ponents you find. Just try to keep the
favor of the past by following our pro-
totype and by using using things like brass
screws., DCC (Double Cotton Coaled)
wire, bakelite mounling pancls., elc.
Before wr can build the receiver, we
have lo get all the components together. 1t
will take some scrounging but it can be

components you'll have to make yourself:
the three “spider-web”’ coils,

Winding the spiderweb coils is perhaps
thc most difficult pan of building the re-
ceiver. [U's aclually not that difficult if you
follow our directions carefully. Two of the
coils. LI and L3, arc wound identically.
They consist of 80 turns of 26-gauge
enamel-coated wire wound on a 9-spoke
spiderweb coil form with a diameter of
4% inches.

The coil is wound as icn separale 8-turm

done. The best place to stant is with the coils. Afier they are wound. they are con-

“iL” MOUNTING
ERACKETS
~ ¥
ANCHON
] & T SPOKE
o
O FIRST SPanE
o
o
o
°
START DF
FINISM 5]
OF BAST o - SECOND COIL
GO 3
S
U e

\\/

| SR —

FIG. 3—THE SPIDER.WEB COILS must be hand wound. Here. sShown hall size. ls the coil tarm for L1
and L3. Each coll conaisls ol BO lurns of 26-gauge enamel-costed wire, lapped every B turna. Howevef,
as explalned In \ha \ex\. they are wound as ten saparate a-tum coils, Coll L2 iy wound lis 16 \ums of 26-
gauge cotton-coated wire on a Welnch form. Use slifl, biack cardboard to make the forms.

= AW INCHES——
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PARTS LIST

D1—1tN34A germamum. See lext

C1—220 pF, mica

C2—0-200 pF, vanable

C3—750 oF. mica

L1, L3—80 turns of 26-gauge wira on Spi-
der-web form. See text.

L2—16 ums of 26-gauge wira on sPider-
web form. See text,

Ji—phone jack, Ya inch

Miscelanecus: Hardwood base, coll

torms, 26-gauge wire, binding posts, rub-

ber mounting feet, igh-impedance head-

phones, elc

NOTE: A complete kit for the crysial

receiver {order No, K-8002) is avallable

from Dick Smith Electronics, Inc., P.O.

Box B021 , Redwood City, CA 94063,

B00-332-5373 {ordera) 415-368-8844

{inquiries) for $79.95 plus $5.50 han-

dling. High-impedance vimage (1940)

headphones (order No. C-4001} are

available for $19.85 plus $2.50 ship-

ping. Calitornla residents must add

6.5% sales tax.

nccted ogether—the connections be-
come the taps. Figure 3 shows what your
coil form should look like, and indicales
some of the winding specifics.

The coils are wound from the “front”
of the coil forms, which is the side where
the *L" mounting brackets are atiached.
Start at the inside of the coil and work
outward. To start each 8-wum coil, feed
about 1@ inches of wire through the appro-
priate hole from the fromt of the form.
taking it around the right side of the
mwounting spoke (which we'll call the an-
chor spoke), and feeding it again through
the same hole and pulling it tight. That
anchors the start of cach coil in place.
Now wind the wire around the coil form.
under the first spoke, over the second.
under the third, and so on.

The “finish™ eml of the coil is pushed
through the next hole toward the oulside
of the form. and it is anchored (o the spoke
by bringing the wire around the the feft
side of the mounting spoke and through
the hole and pulling it right.

The start of the next coil is anchored at
the hole where the preceding coil ended.
Be sure 10 wind the coils tightly so that a
to1al of 80 tums will fit on the coil form,
and so that you don’t cover holes on the
anchor spoke.

When zll ten 8-um coils are wound
comectly on the coil form, you should be
left with 9 pairs of wire. and two single
wires (the start and end}, Twist each pair
together tightly. and cut lo an appropriate
length, Solder the 9 pairs together, and (in
the start and finish leads. You'll have to
apply a good amount of heat from the
soldering iron because you need to melt
the enamel Coating, If you do it right. you
won'| have to scrape the leads bare, You
can check your work by measuring con-

coniinued on page 10}
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IMECENOEOGEY,

DEFINED BY WEBSTER AS AN INSTRUMENT FDR CONVERTING
sound into electrical impulses for transmission by wire. the
telephone has become much more than that in the over 100
years since its invention. The modern telephone is umong the
more sophisticated appliances in your home or office. De-
spite thal, it is often taken for granted. even by those that are
technically inclined. Let's correct thal by taking a look inside
thal electronic marvel.

Inside the telephone

In any communications system. the basic goal is 1o trans-
mil intelligence from one point to another with # minimum of
distortion. To transmit intelligence using the telephone sys-

lem we musl convert sound into an electrical signal, send the
clectrical signals over the wires 1o a distanl point, and then
convert Lthe elecirical signals back into sound energy.

It is important that all of that occur with a minimum of
distortion. In face-to-face communications much information
is exchanged by facial expression. gestures. elc. Wilh a
telephone, all of that information must be exchanged by
sound only. Feelings. emphasis. and the like are therefore
conveyved by voice tones and. as  result, the recreated
voice al the receiving side of the link must be as
accurale as possibie.

Because of that. the key link in
the elephone system is the

in this look inside the telephone, we'll learmn how

one of mans most important inventions
does jts job so reliably.

——,

Inside The
TELEPHONE

WwWWwW americanradiohistory com
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FIG. I—TW0O COMMUNICATIONS SYSTEMS. A
mechanical sysiem thal is often experimented
wilh By children la shown in & Tha slectrical
sy$lerm shown in b e the basis of our modern
1elephone ayalem
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FIA 2—iN A CARBON MICROPHONE, the vibra-
tion: of a disc Causes the compresaion of carbon
granules inside @ bellows o vary. That In turn
variea the load acroas 8 baftery,

transducet, a device for converting onc
type of signal into another type. The tele-
phone “system’* shown in Fig. 1-a uses 8
transducer that converts sound into me-
chanical encrgy. \When you speak into one
of the cins, sound waves cause the end of
the can 10 ¥ibrate. The vibrations from the
can are camied 10 the receiver cana tightly
stretched sting. The end of the receiving
can follows the in-and-out monions of the
transmilling can and causes the air around
it W vibrale t© reproduce, aibeit poorly.
the transmitted sound.

A far supetior system is shown in Fg.
I-b. There we sec a circuit consisting of a
microphone. ¢arphone, battery. and
wires The microphone is a lransducer
thal converts sound encrgy 1o electrical
energy. The carphone is its compliment: it
converts clectrical energy into sound en-
crgy. Power for the system is supplicd by
the battery. If two such ¢ircuits were com
bined. 2 simple clephone system would
be formed.

Let’s take a closer look at the trans-
ducers. In Fig. 2 we see & diagram of a
simple carbon microphone. Such micro-
phoncs have been used in elcphones al-
most since the beginning.

The microphone contains a flat. round.
mctal digphragm. When sound strikes
that diaphragm it vibrates. The diaphragm
is connecicd by a rod 10 a bellows that is
filled with carbon granules. The vibration
of the diaphragm causes the bellows 1o
expand and contract. varying the com-
pression of the carbon granules. That
virying compression presents a varying
load to the battery. caustng & time-varying
cumrent to be created. That eurrent is
passed through a coupling transformer
and sent down the telephone line o the
carphorne.

The earphone converts the varying cur-
rent back into sound. A diagram of an
carphone is shown in Fig. 3. The current
passes through the coupling transformer
und then through acoil that is wound on a
perminent magnet. That gencrates time-
varying magnelic field. That field causesa
rigid mctai diaphragm (o vibrate. re-

COUPLING PERMANENT
con MAGNET
; :
- i 1
] ———i
I ||L 1 soune
:1 W SIGNALS
El.ECTRIr.‘.AI. SIGNAL i
SIGNALS WINDINGS  DIAPHRAGM

FIG. 3N A TELEPHONE EARPHONE. current
paasing through coils wound on & permanent
magrl causas varistiona i the iieid of that
magnet. That causes a metal diaphragm to vl
brate, which generates sound.

LED PHOTO-VOLTAIC
CELL -
3 - r
Ll SvAvAeE
{ Lye) FIBER DPTIC CABLE
MICROPHONE EARPHONE

FIG. 4—COMMUNIC ATING WITH LIGHT. A basic
fiber-0plic communications aysiem is shown
here.

producing the original sound.

The principies behind the communica-
tions loop we have described have re-
muained essentially unchanged since the
invention of (he tclephone. However,
technology does evolve. Currently, the
telephonc system is in the midst of one of
fts most significant changes. It is chang-
ing from a sysiem based on wires and
clectric curment to one that is based on
oplical fibers and light.

Figure 4 shows how a light-based com-
munications loop works, At the transmit-
ter end. 8 microphone is used to maodulate
the output of an LED. The light from the
LED is conducted 1 the receiver by an
optical fiber. At the receiver. the varyving

WWWW americanradiohistorv comm

light levels are translated to a varying cur-
rent by a photocell and fed to an carphone.
The earphone tums the current into sound
as previously described.

A modern telephone

As wec've seen. the telephone started
out as a relatively simple instrument. But
it evotved quickly into a complex picce of
clectronic equipment as shown in Fig. 5,
in addition to performing its basic task of
communications, a relephane is required
to perform a number of functions that help
the teicphone switching system make the
propef connections. Lt also performs some
basic signal-processing functions. For in-
stance, it automatically compensates for
variations in speech amplitude.

The simple telephone system that
we've described thus far is of limited
uscfulness. That’s because it can only be
uscd lo communicate between two estab-
lished points. If an individual wanted to
commun:cale with 3 number of peopke. he
would need a scparate wlephone *sys-
tem” for each of those. To overcome that
limitation, we nced 3 way 1o connect one
elephone to & pumber of other iele-
phones. That capability Is provided by a
system of local, exchange-arca. and long-
distance swilching networks.

On the local level, switching functions
are handied by a cenral office. That facili-
ty contains the switching and signaling
equipment fur & local arca of exchange. as
wel] as the hatterics for the local sysiem.

Each subscriber telephone, or individ-
ual telephone number (extension tele-
phones are merely extensions of the
subscniber teiephone) is connected to 1he
central office via & local loop. The loop
consists of a color-coded wire pair. The
positive wire is always green, while the
negative wire is always red. Those wires
are also dexignaled as ring {(negative) and
tip {positive). That cormesponds (o (he Gp
and ring connections of the plugs used in
manual switchboards.

The central office and all of the local
loops that it serves make up the focal
exchange or local network. A block di-
agram of a typical local exchange is
shown in Fig. 6. The geographical area
served by slocal exchange can vary great-
ly. In urban areas. it might cover less than
12 squarc miles. while in rural arcas a
local exchange might serve a region as
large as 130 square miles.

Central offices in a1 region are linked
together into what is known as an ex-
change-area nctwork., An exchange-arca
network might cover sevceral cities and
towns ;wer a wide geographical arca or
just a single city or part of a city. lts
coverage arca is of course determined by
the number of subscribers it must serve.
Figure 7 shows a simplified diagram of an
exchange-area network.

9861 B3IB0LO0
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FIG. 8—A TELEPHONE ia connected via the local loop 1o & cantral office. The cantrat office supplies
powert for the phone and handies Switching tunctiona.

SUPERVISTORY
CIRCULITS

subscribers,

Calls to points outside of your ex-
change area require use of the long-dis-
tance or fong-hau! network. In that
network. exchange-area networks are in-
terconnected. Figure 8 shows a portion of
the long-haul network. That portion
covers the busy West Coast of the United
States.

Because of the high amount of volume

SUPERVISORY
CIRCUITS

FIG. 5—CENTRAL OFFICE block disgram. Such an office |s reaponsible for thousands of lalephone

it must carry, the links in that network
have become highly sophisticated. Over-
head cable has largely been abandoned in
favor of microwave, satellite, and fiber-
optic technologies.

Making connections

As we previously stated, a telephone
would be of limited use if it could not be

WwWwWw americanradiohistorv comm

used 1o communicate with a number of
different parties. I[n the early days, all
switching was done manually. That is, a
user would signal the operator, perhaps by
turning a crank. that he wished to place a
call. The operator would come on the line
and request the identity of the party that
the caller wished to reach. The operator
would then complete the call by phys-
ically connecting the local loops of call-
ing and desired with a patch conl.

While manual switching adds a pleas-
ant touch to the process of making a tele-
phone call. itis not terribly efficient. That
led to the developmcent of the rotary-dial
telephone and its associated automatic
switching sysiem by Almon B. Strowger
in 1892. Tha type of equipment is sull in
widespread use, so let’s spend a few mo-
ments and examine its characlenstics.

The signaling mechanltsm in a rotary-
dial phone is spring loaded and designed
1o produce pulses at a rate of 10-per-sec-
ond. Therefore, it takes | second o output
a0 (10 pulses) and Yo second 1o output 2 1.
A governor in the dial mechanism pre-
vents any changes in that rale. no mauter
how lhe dial is manipulated. The reason
that the constant rate must be maintained
is that the line switches al the central
office are designed to act only at tha rate.
Any disparity will result in inaccurate
switching.

Since the dialing pulses are all of the
same duration, and the spacing between
pulses is identical for all digits. some
small time interval is required between
digits. Thal interval is catled the inverdigir
firte.

The swirchirg rime or pulse duty cycle
is also constant. I is specified as 39%;
that is. the pulse waveform is high 39% of
the time for cach digit. That low duty
cycle is used te conserve battery power.

FIG. 7—A SIMPLIFIED EXCHANGE AREA net-
work, Links betwaen the various central offices
and centera are handled by buried cahie, over-
head wire, and cccasionally by microwave.
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FIG. B—THE LONG-HAUL NETWORK handies ielephone calls io points beyond an exthange area.
Here, 8 simplified dlagram of the west-coast portion of thal nelwork |s ahown.

+V

e VOICE CHANNEL ——————:

VOICE BANDWIDTH

VDICE ENERGY

T ekl oL (oY |
4 § B 7
FREQUENCY—kHz

F1G. 3—ELECTRONIC TELEPHONE block diagram. Such ® phone uses tane dialing. All Circultry e
contained on jual & few ICS,
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The first tone-dialed telephones ap-
peared in 1964. Those units were ex-
tremely sophisticated for their time but
still relied on electromechanical bells, a
carbon microphone, and a pushbutton pad
that consisted of 120 separatc compo-
nents. [n modern versions of that device.
the circuitry is contained in [C’s. the bells
have given way (o piezoelectric ringers,
and the carbon mike has been replaced by
a dynamic unit. A block diagram of a
tone-dial phone is shown in Fig. 9.

While tone dialing is arelatively recent
developmcnt. tones have been used for
various system-signaling functions for a
very long time. Among the (ones that
should be famil{ar to you are the dial 1one,
ringback tones (normal and busy), re-
ceiver off-hook tone, and circuits-busy or
congestion (onc. Most of the signals are
actually made up of tone pairs. though
some use a single ton¢ while others use
multiple toncs. A summary of the most
common lones, their frequencies. and
their duty cycles {on time vs. off time) is
provided in Table 1.

F1G. 10—IN TONE DIALING. each digil is nepe-
senled by # tfrequency pair as shown here,

In tone or Dual Tone MultiFrequency
(DTMF) dialing. cach press of a key gen-
erates a duplex tone. (That type of dialing
is also called Touch-Tone, whichis a trade
mark of AT&T.) Figure 10 shows the fre-
quencies for each digit. Note that the fre-
quencies can be classified as low or high.
There are four frequencies in the low
range (697-, 770-, 862-. and 941-Hz) and
three frequencies in the high range (1209-.
1336-. and 1377-Hz). Also note that none
of the frequencies are harmonically re-
lated. That ensures that a signal harmonie
will not confuse the telephone company s
switching equipment.

The presence of a keypad does not in
itself indicate whether a telephonc uses
tone or pulse dialing. Many keypad-
equipped telephones have pulse-dial ca-
pability that allows them 10 be used with
any lelephone system, Remember that not

aoil HIARNINY
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FI1G, 11—ALTHOUGH THE HUMAN voice Spans 8 wide lrequency range. in the telephone system voice

bandwidih |s limited 1o [ust 300 Hz to 3 kHz.

TABLE 2—OPERATING PARAMETERS

Typical Typical

Parameter U.S. values Limits European values
Common battery —48-volts DC {on- | -47lo - 105 wits | Same

voltage hook) DC
Common battery - 8-volts DC (off-

voitage hook)
Operating current | 20 to 80 mA 20 to 120 mA Same
Res.stance of 300 ohms 100400 ohms

telephone set
Subscnber 100p 0 10 1.300 ohms 0 1o 3,600 ohms

resistance
Loop loss 8dB 17dB Same
Distortson — 50 dB total not applicable
Ringing signal 20 pps, 90-voIis 1 16 0 60 pps 1510 50 pps

mﬂ 40 to 130 volts rms | 40 to 130 voits rms

every exchange can handle tone dialing,
although the number with that limitation
is shrinking rapidly.

Incidently, keypad pulse-dialed tele-
phones require some type of memory de-
vice. That's because you generally can
key in a number faster than the lelephone
can oultput its pulses. The pulse-duration
requicements that we mentioned earlier
hold whether the phone is equipped with a
rotary dial or a keypad.

Odds and ends

Figure 11 shows the frequency response
of thc w@lephone system. While the human
voIce can géneératc sounds over the range
of 103 Hz 10 6 kHz and beyond. that entire
range is not needed for communications.
[n the wicphone system, a voice “chan-
nel™ of 4 kHz is used. Within that chan-
nel, frequencies between 300 Hz and 3
kHz are passcd. While the conversations
such a sysicm allows are not “Hi-Fi,”
they are centainly intelligible enough for
satisfactory communications.

That voice channel and voice band-
width are just two of the operating stan-
dards adoptcd many years ago. Others
cover such things as handset dimensions.
sound-pressure levels, and singing volti-

age and frequency. Some of those param-
cters are summarized in Table 2.

One parameter not listed in that table is
the Ringer Equivalence Number (REN).
When your phone s on-hook, only the
ringer bell is connected across the line.
No current flows in your local loop be-
cause of a capacitor connected in series
with the ringer circuit and no power is
consumed from the central office battery.
As we know, there are thousands of tele-
phones to be rung from each central of-
fice. but since we are dealing with baitery
power, only a finitc amount of power is
availablc 1o ring all of those telephones.
As a result, the elephone company only
guarantecs to supply enough power to
each subscriber to sound five standard
clectromagnetic ringers. That amount of
power is referred to as 5 REN.

The importance of that to a subscriber
is that it [imits thc number of devices that
canbe connected to a line. For instancc, if
five standard telephones are connected to
a line, each must have an REN no greater
than one. Othcrwisc. there's no guarantee
that any of the ringers will sound for an
incoming call,

These days. the REN has taken on
greater importance becausc a number of

telephones and telephone accessories
draw power for their features from the
ringing woltage. Those include telephone-
answering machines, extension bells,
telephone-hold circuits, etc. On the other
hand. many new telephones have elec-
tronic sounders that draw very little
power. Some may be raled at as little as 0.1
REN. It's important to remember that you
must notify your local phone company
whenever you hook up a new device to
your line and supply them with its REN.

Allielephones that have been registered
with the FCC by their manufacturer have
an REN. [t is usuaily stamped on the
botlom of the unit along with the serial
number and similar data. Sometimes, the
REN may be followed by a letter (A, B,
etc.). That letter refcrs to the ringing fre-
quency. Table 3 lists the various ringing
frequencies and their letter Jesignations.
The telephone company automatically
provides a type A frequency to all single-
party subscribers. As a result, most tele-
phones are designed to respond to a type
A frequency. If no letier is specified, it is
safe to assume your telephone is one of
those.

TABLE 3—
RINGING FREQUENCIES

Ringing
Type

Ringing
Frequencies
(Hz)

20 =3and 30>3
15.3 to 68.0
15310174
1930 20.7°
24310 257
2930 0.7
32610 34.0
39210 409
410 tc 430
49.0 to 51.0
52910551
538lo612
65.4 to 68.0
15310 34.0
'Frequency-
seiectrva ringing
{party line usa)

PZIrRILTMMOOD>

Next time

In the past, customers were prohibited
from tampering with their telephonc
equipment in any way. If you wanted a
telephonc installed or moved, telephone
company personnel did the job, for a fee.
That all has changed since the break-up of
AT&T. Now. you pretty much can do what
you want—as long as you know what you
are doing! A service call to comect an
errof. or for any work for that matter, can
be extremciy expensive. Next time, we
will provide you with a crash course in
telephone installation that can help you
save Lime, money, and aggravalion. R-E

WWWwW americanradiohistory comm
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EPROM PROGRAMMER

Our low-cost EPROM programmer can burn all the popular types, including EEPROMSs!

THE MICROPRUCESSOR 1S TURNING UP IN
some very unlikely places these days. You
might find one ina TV remote control, an
automotive ignition and timing circuil. a
video game, Or even a microwave oven.
But a microprocessor can't do the work all
by itself: It requires permanent memory
that stores the data and instruclions that
allows ittodoits job. And that’s where the
EPROM comes in. It can provide a low-
cost way of developing. testing. and even
distributing data and programs for many
types of compuler systems,

EPROM s aren’t used solely with com-
puters, of course. Often a complex logic
problem that would require numerous in-
dividual gates can be solved with 3 small
EPROM.

So. sooner or later, whatcver your in-
volvement with digital clectronics, you'll
find it necessary 1o burn (program) an

LUBOMIR B, SAWKIW

EPROM. And we've got an incxpensive
way of doing so. Our EPROM program-
mer can be built for about 560 (less PC
board) in its basic form, and it ¢can burn all
of the popular five-volt EPROM’s in both
24- and 28-pin packages, as well as sever-
al popular types of EEPROM’s. The unit
allows you lo burn single locations one by
one, burn one value into a number of
consecutive locations, or copy onc entire
EPROM to ancther. An optional multi-
EPROM board allows you to program up
1o six EPROM’s simultaneously.

Features

The programmer is a stand-alone unir;
no computer or ASCII display werminal is
required to operate it. But it has input/
output lines {labeled A-G in Fig. 1) thae
you can use to automate control of ail
funetions.

WWWW americanradiohistory comm

In the basic programmer, data input is
provided by an eight-position DIP switch
(58), and addresses are selected by mwans
of FasT (85) and sTEP (S56) swilches. Ad-
dress and data lines are displayed in binary
by 22 discrete LED's (LED1-LED22). An
optional display board allows you (o view
the address and data lines in hexadecimal,

The programmer has a verification fca-
ture that allows you lo view the contents of
each EPROM location after that location
has been programmed.

Personality modules are used to accom-
modate a variety of EPROM’s, The per-
sonality module matches the operating
requirements and pin assignments of cach
EPROM to the address, data, program-
ming and liming signals developed on the
programmer board. By using the appro-
priate personality module, you can pro-
gram the 2716, 2732, 2732A, 2764,
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FIG. 1—THE EPROM PROGRAMWEH can copy an entiro EFROM or $ingie (acationa; single iocations
can also be programmed manually. Separate sockets are provided for source and program EPROMS,
and for plug-in personality modules that teed each type of EPROM the propse signals.

27128, 2758, 2516, and 2532 EPROMs;
the CMOS versions of those devices; and
the 2815/2816 EEPROM ’s.

Manual operation is simple. You set the
DIP switches Lo the desired data, then set
the FasT and STEP switches to the desired
address, and last press the PROGRAM
switch (52). When that location has been
programmed. the programmer automat-
ically moves lo the next location.

Circuil description

Except for the AC transformer. the en-
tire power supply is contained on the main
PC board. As you can see in Fig. 2, the
regulated five-volt supply is derived from
an eight-voit AC input. That AC is rec-
tified by bridge BRI, filtered by capacitor
C7. and then regulated by IC14, a 7805
regulator. Output capacitor C6 and bypass
capacitors C10 through C17 further filter
the + 3-volt line. Optional resistor R57
provides extra power for the optional dis-
play board.

The 25-volt AC input is recuified and
filiered for two purposes: to provide the
+ 35-volt programming voltage (Vpp)h
and to provide the 120-Hz clock signal
that is the core of the circuit’s timing
chain. Diodes D4 and D9 isolate the glock
circuit from the Vpp output. Zener diode
D10 clips the positive half-cycles of the
unfiltered cutput at about 9 volts. Then
[C7-b and ICT- square up those pulses.

The programming voltage. V. is
what “burns” each bit into an erased
EPROM. Digital control of Vpp, is
provided by IC7-f and IC7-a. Whena high

level signal is fed through the personality
module (SO3) to pin 13 of IC7-f, the out-
put of 1C7-a goes high, QI wums on. Q2
turns off, and that allows D2 to bring the
base of Q3 up to + 25 volts.

At that point Q4 tums on and allows
approxiniately + 25 volts o appear at its
emitter. That voltage is fed back o pin 8 of
8503. Capaciters C2 and C3 prevent a
transient overshoot of the + 25-wlt line
during switching. An evershoot of more
than onc volt could ruin the EPROM you
are programming. Components in some
personality modules reduce the +25- to
+2l-volts, for EPROM's that need +21
volts.

Transistor Q3 is used to prevent Vi,
pulses from damaging an EPROM when
power is removed from or applied to the
circuit. As stated previously. Q2 normally
conducts and shoris out Zener diode D2.
However, Q2 is biased from the + 5-volt
supply line. If for any reason during
power up the +35-volt line receives
power an instant before the + 5-volt line,
Q3's base would shoot up 1o about +26-
volts, and a +25-volt program pulse
would appear on the V.p line.

To prevent that surge, Q5's emitter is
connected to the + 3-volt supply. and its
base is biased at +4.7 wolts from the
voltage at Q3's base by means of Zener
diode D3. So. if the base of Q3 were
trying to go up to + 26-volts, and the + 5-
volt supply were not quite up vet, QS
would be forward biased, so it would con-
duct through R52, and thereby reduce the
voltage at the base of Q3.
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Address circuit

QOverall aperation of the circuit is gov-
erned by the FUNCTION switch. S3. When
that switch is in the RUN position, the 120-
Hz clock signal causes operations to oc-
cur sequentially every ¥%ath of a second.
When 83 is in the STEP position, addresses
must be set manually, and PrROGrAM
switch S2 must be pressed for each loca-
tion that is to be programmed by the
EPROM programmer.

Addresses are selected by pressing
switches §5 and S6. When switch 56 is
pressed, it is debounced by IC5-a. which
delivers ene pulse through 1C6-b and 1C6-
d 10 1C8. a 4040 |2-stage binary counter.
That pulse increments the address held in
IC8 by one. On the other hand. when
swilch 85 is pressed. ft connects the 120-
Hz clock signal to 1C6-b and 1C6-d, and
then 10 IC8, which then incremients at a
rate of 120 Hz.

Since larger EPROM 's have as many as
14 address lines, and the 4040 has only 12
outputs, 1C3-b is also used as an address
counter. When pin | of IC8 goes low,
IC3-b increments. lts &, 8. and € outputs
provide the Al12. Al13. and Al4 address
lines. Two IC’s buffer the curment address
for display on LEDI-LEDI14: [C9 and
1C10.

Reset

Switch 87 forces the system to reset.
When that switch is pressed, a reset pulse
is fed toall counters and flip-Nlops. Also. a
resel pulse occurs at power up by means of
CI's charging up through RS,
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& and IC7-d; LED's indicale addresses and dala in binsry.
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Programming clrcuitry

Assume that S3 is in the STEP position.
Then. when S2 is pressed, a program cy-
cle begins. That switch is debounced by
ICI-a, which clocks IC1-b. The Q oulput
of of IC1-b allows the 120-Hz clock {at pin
2 of [C2-a) to be fed to 1C3-a. The first
count o reach 1C3-a is fed to 1C4-h,
which provides the §7-ms dala galing
pulse. The second pulse presets IC4-3 and
begins thc 50-ms program pulse. Both
signals stay high until coumt 8, which
clears 1C4-a and ends the 50-ms pulse.

When count 9 armves NanD gale 1C2-¢
clears 1CI-b, which prevents the 120-Hz
signal from passing through IC2-a and
counter IC3-a, Al that lime B of IC1-b also
goes high. resets [C3-a, and clears [C4-b.
That ends both the 50-ms program-pulse
and the 67-ms gating pulse.

If 83 is toggled to the ruN position,
NAND gate [C2-¢ never receives the ninth
count. so ICI-b is not cleared, and 1C3-4
continues to count until the tenth pulse, at
which time it internally resets to zero.
Since there is no reset signal from § of
1C1-b, 1C3-a continues to count. so IC4-b
is not cleared. and the 67-ms pulse line
remains high. Also, count eight {available
at pin 6 of 1C3-a) is used 1o increment the
address counter (1C8) in this mode, If 83
is toggled to STEP, the next count of nine
will reset the programming cycle.

Data verification

When 83 is in the STEP position. the
4040 address counter is not incremented
until 82 is released and @ of ICl-a goes
low. That low-going transition passes
through 53 and 1C6-d to the clock input of
the 4040 and increments the address by
one. S0, if you hold 82 down after a loca-
1ion is prograthmed, you can sce whether
that location has the correctdata by exam-
ining LEDIS-LED22. When you 're ready
to go to the next location. release S2.
There is no way to "‘back up” by one
location {or more than onc). You'll just
have to reset the prom bumer, or cycle all
the way around through 0069,

Data section

The programmer has an cight-bit data
bus. The logic levels of all bits are dis-
played by LEDIS-LED22, which are
driven by ICII and ICI12. The dJata dis-
played by those LED's (and used to pro-
gram an EPROM) is chosen via switch
S4, source. When S4 is in the EPROM
position. the EPROM in SO2 provides
data; when S4 is in the swITCHEs
position, DIP swilches S8-a through 58-h
provide data.

Pushbutton switch S1 can be used to
view the contents of the source EPROM in
SO2. When that swiich is pressed, 1C4-b
is preset. and that activates the 67-ms data
gating line, which places the program
EPROM in a stamdby mode. |n addition,
that signal places the source EPROM in a

read mode, and connects its dafa inpul
pins to the data bus. That allows you to
view the contents of the source EPROM
before programming.

Component selection

With that basic understanding of the
circuit in mind, let's build a programiner
NOw.

Our PC board was designed for mini-
ature, PC-mountable switches like those
sold by Alco, C & K, and other compa-
nies. But you can use any swilches that
are functionally equivalent. If you use (he
PC-mountable switches, you can, with
careful planning, secure the PC board di-
rectly to the front panel of your enclosure.
To do 50, just drill holes ip the appropriate
locations on the panel, and secure the PC
board to the panel with the switch-mount-
ing hardware. If you don't want direct-
panc] mounting, simply run wires from
the pads on the PC boand to the appropri-
ate terminals on the switches.

In addition, for panct mounting, two
28-pin wirewrap sockets should be
mounted at the correct height above the
board in the holes provided for SOl and
SO2; then plug the ZIF sockcts into those
sockets. The same applies to SO3, the
socket for the personality modules, and
S8, the data input DIP switch. A 20-pin
socket is required for SO3. and a 16-pin
socket for SB.

Pay attention to the circuit's power re-
quirements. If you are going to use the
two option boards, you'll will need 8-
volts AC at |.2 amps and 25-volts AC at
280 mA. The two AC supplies must be
separate. they cannot be taps on one wind-
ing or in any other way be connected to
each other. Two separate windings op one
transformer will suffice. Don’t apply
more than 10 volis to 1he 8-volt input pads
on the board, nor morce than 30 volts to the
25-volt pads. In addition, the circuit
works only with a power-line frequency of
60 Nz, because the timing cireuitry is
locked to that frequency. Also, it's not a
bad idea to fuse the primary of the trans-
former. A Vi-amp, 250-volt fuse will do.

Don’t use bargain transistors. they can
be destroyed at r up. For example,
Q4 is a 2N2222A . Make sure your tran-
sistor has the A suffix. because a plain
2N2222 is rated for operation at lower
woltages. Nor should you use 8 PN2222,
which has limited power disslpation.

The personality modules are built on
20-pin headers which may be hard to find.
If you have trouble locating them, you can
substitute 20-pin machined-contact, sol-
derail IC sockets instead. Those sockets
have pins that are sturdy but thin enough
to fit into an IC socket.

Although 74LS series IC’s were used in
Our prototype, you may want (0 experi-
ment with 7dHC and 74HCT devices.
They are CMOS versions of the 74LS
series, and they feature speed and drive
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capacity comparable to those of the 74LS
series, bul with the advanlage of CMOS's
low power consumption.

Last. use good quality LED’s. We have
found that LED’s vary greaily in quality
and light culput. Some hobbyist-grade
LED's require a great deal of current 1o
produce inuch light. and the 7803 can’t
provide a greal deal of current and drive
all the other circuitry. So stay with prime
LED's or get high-brighiness LED's.

Construction

Due 10 the complexity of the project,
we recommend that you use a PC board to
build the programmer. Foil patterns for
one side of double-sided board are pre-
sented in PC Service; the other side will
appear in ncxt month's issue, A pre-
ctched and drilled board is also available
from the source in the Parts List.

If you eich your ewn board. it likely
will not have ptaied-through holes, In that
case use wirewrap IC sockets mounted a
little above the board so that you can sol-
der each pin to both sides of the board.
Make sure that you also solder all other
components on both sides of the board.

Referring to Fig. 3. mount all compo-
nents on the board as follows. First solder
the two jumpers to lhe board using insu-
lated wire for each, One is located 1o the
left of Q3 in the lower left comer of the
board; the other is located to the left of
IC8 in he upper center of the board.

Begin soldering parts to the board,
starting with the lower-profile compo-
nents {resistors and diodes) and working
up to the larger components (C8. SOI,
S02. and all switches). All the discrete
LED's should be mounted so that their
cathodes (usually the fat side) face [C14,
the 7805. Be careful to mount all polar
ized componcnts correctly.

Personality modules

Shown in Fig. 4 are the modules for
each of the EPROM types mentioned
above. Some of the modules are very sim-
ple; others require several components.
We’ll give construction hints onty for the
more complicated modules. After you
verify that each module works comectly,
pot it with epoxy. mark pin 1, and label it
with the type of EPROM it is used with,

The 2532, 2732, and 2372A modules,
shown in Fig. 4c-Fig. 4-¢, arc the only
ones that are hard to build, When building
them. wire the jumpers and the discrete
components first, and then install the 4001
CMOS IC. Break off pins 4, [0, and 11 of
the 1C. Then bend pin 3 under the IC and
solder an insulated jumper to it; that
jumper will connect later to pin 15 {for the
2532) or pin 14 (for the 2732 and the
2732A) of the module.

Short the unused input pins (5, 6, 8, 9,
12, and 13) 10 pin 7, and connect that pin
to pin 4 (ground) of the module. Finally,
bend IC pins |, 2, and 14 so that they can
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F1G. 4—EACH PERSONALITY MODULE is buitl on & 20-pin header; see tha lexi lor information on

bullding the 2532, 2732, and 2732A modules.

attach directly to module pins 1. 3, and
20, respectively. When soldered in place
correctly, the 1C should sit firmly above
the carrier wiring and components.

Initial check-out

Install all IC’s and a personality module
in the proper sockets, but don't install an
EPROM yet. Measure the +5-woit DC
outpul of the regulator IC as you power the
board. To measure that (or any other) voli-
age on the board, do noi clip the negative
lead of your meter to the cdge of the
board; you would short out the power sup-
ply. Rather, connect your negative test
lead to 1he negative side of C6, C7, or C8.

L
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After checking the + 5-volt supply, mea-
sure Vpp across C8. The voltage there
shouldn’t exceed 40 volts. You need only
about 27 volts to do the job; a higher
voltage could destroy one of (he trun-
sistors.

Now remove power and install an eras-
ed EPROM intec SO1. Whether you use a
24-pin device (such as a 2716) or a 28-pin
device (such as a 2764), the EPROM
should be “botiom justified.” In other
words, pin 12 of a 24-pin device, orpin 14
of a 28-pin device should be plugged into
pin 14 of the socket, After the EPROM is
orienied properly. move the socket’s lock-
ing lever to the closed position.
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With power still off, insert the eight-
position DIP switch in its socket. Mount it
so that switch 1 is closest to the EPROM
sockets. That places data bit 0, on switch
one and data bit 7 on swilch &. A closed
DIP switch puts a low (logic 0) on 1hat
line, An open swiich puts a high (logic 1)
on that linc. At this point you should have
an erascd EPROM, the corresponding
personality module. and the DIP switch
inserted in the correct sockets. Place §3 in
the sTEP position, apply power. and press
Reser (S7).

Next timme we’ll present more lesting
details. as well as plans for the optional
display and gang-programming boards.

R-E
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Analog Delay Lines

You can use analog delay lines to produce special audio effects such as echo,
reverb, room expansion, and many others. Find out how here.

SOLID-STATE DELAY LINES ARE WIDELY
used in modern music and audio systems.
They can be used to produce effects sueh
as echo, reverb, chorus, phasing, and
flanging (sweepable filtering) for per-
forming artists. In addition, delay lines
can produce ambience synthesis and
room expansion for home hi-fi systems.
Further, a delay line can be used as the
hean of a click/scratch filter for a record
player, und as a sound-activated switch.
There are two basic types of solid-state
delay systems: analog and digital. Digital
delay systems tend to be more expensive
and more complex than analog types, ex-
cept when delay times exceed 250 ms, so
we'll confine this discussion lo analog
systems only. But before we get into the
hardware, let's talk about psycho-acous-
tics. In that way we’ll lcarn why the
effects produced by delay lines work.

Psycho-acoustics

Many of the special effects obtainable
with delay lines depend heavily on how
the human brain interprets sounds. The
brain does nol always perceive sounds as
they truly are, but it interprets those
sounds 50 that they conform to a precon-
ceived pattern. Therefore, sometimes the
brain can be tricked into misinterpreting
those sounds. Scientists have discovered
several psycho-acoustic laws that €xplain
how the brain interprets various sounds.

L, If the ears perceive two sounds that
are identical in form {waveshape and am-
plitude) and time-displaced by less than
10 ms, the brain integrates them and per-
ceives them as a single sound.

RAY-MARSTON

2. If the ears perceive wo sounds that
are identical in form but lime-displaced
by 10-50 ms, the hrain perceives them as
two independent sounds, but integrates
their information content into a single
easily recognizable pattern, with no loss
of information fidelity.

3, If the ears perceive two sounds that
are identical in form but time-displaced
by more than 50 ms, the brain perceives
them as two independent sounds, but may
be unable to integrate them into a recog-
nizable pattern.

4, If the ears perceive two sounds that
are identical in shape but not in magni-
tude, and which are time-displaced by
more than 10 ms, the brain interprets them
as two sound sources (primary and sec-
ondary), and draws conclusions con-
cerning both the location of the primary
sound source and the distance between the
Lwo sources.

Regarding location identification, the
brain identifies the first perceived signal
as the primary sound source, even if its
miagnitude is substantially lower than that
of the second perceived signal, That is
known as the Hass effect. So a delay line
can be used to trick the brain into wrongly
identifying the location of a sound source.

Regarding distance identification, the
brain correlates distance and time -delay at
roughly 0.3 metcrs {about 13 inches) per
millisecond of delay. So a delay line can
be used to trick the brain about how far
apart two sound spurecs are.

5. The brain uses echo and reverbera-
tion {repeating echoes of diminishing am-
plitude) information to construct an
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image of environmental conditions. For
example, if a sound reverberates for a totai
of two seconds, and an echo occurs every
50 ms, the brain may interpret Its environ-
ment as being a 50-foot cave or a similar
hard-faced structure. But if the reverbera-
tion time is only 150 ms, the brain may
interpret the environment as being a sofl-
Iy-furnished 50-foct room. Those sorts of
facts can be used to trick the brain into
drawing false conclusions concerning its
environment; in fact, it is those tricks that
arc used in ambience synthesizers and
room expanders,

6. The brain is highly sensitive to sud-
den increases in sound intensity, such as
clicks and scratches on record atbums,
but it is Insensitive 1o sudden decreases in
intensity. We're speaking now of tran-
sicnts that last only a few milliseconds.
Those facts are what make click/scratch
filters possible. We'll discuss how to do
that later, but first lets discuss some of the
basics of how delay lines work.

Delay-line basics

Modem analog delay lines come in in-
tegrated-circuit form and are commonly
known as CTD {Charge Transfer Device)
or bucket-brigade delay lines. Those dc-
vices contain a number of analog memory
cells (buckets). Each cell is actually a
sample-and-hold circuit and, usually,
512, 1024, or 4096 cells are wired in se-
ries. Analog input signals are applied at
the first cell and the delayed output is
taken from the last cell.

Figure |-a illustrates the basic compo-
nents of an analog delay line. Each bucket

9864 H38QLY0
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FIG. 1—AN ANALOG DELAY LINE is composad of a bucket-brigade delay IIn®, Inpul and outpul
iowpass fitlers. and a two-phasa clock (a). The circull produces a lime-delayed replica of 1he Input
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consists of a small-valued capacitor and a
MOSFET which function together as a
sample-and-hold stage. As shown in Fig.
I-b, a signal fed to the input of a delay line
will appear at the output at a later lime; as
we'll see below, that time depends on both
the clock frequency and the number of

buckets.

The input signal is applied to the delay
line via a lowpass filter that has a cutoff
frequency one third (or less) of the clock
frequency. The lowpass filter is used
overcome aliasing (intermodulation)
problems. The output of the delay line is
passed through a second lowpass filter,
which also has a cutoff frequency one
third {or less} of that of the clock. That
filter also rejects clock-breakthrough sig-
nals and integrates the output of the delay
line into a faithful (but time-delayed) rep-

lica of the original input signal.

As shown in Fig. 2, an electronic
switch is placed at the input of the delay
line: that switch is eXternally biased o a
pre-set voltage. Charges can then be shift-
ed from cell tocell, onc cell at a time, ata
rate determined by an external two-phase
clock. One phbase of the clock controls
shifting, and the other phase drives the
input-sampling switch. The operating se-

quence is as follows.

On the first half of the clock cycle, the
contents of each bucket are shifted to the
nex! bucket in line and a sample of the
input signal is fed to the first bucket via
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S1. On the sceond half-cycle, all charges
(including the most recently sampled one)
are shifted to the next bucket, but the input
is not sampled. That double-shifting pro-
cess repeats on each elock cycle, and in-
put samples are repeatedly taken and then
shified.

Near the end of the delay line two sec-

tions of buckets are wired in parallel.
Those sections differ in that one section
has an extra bucket. There is also a phase
difference between the clock signals ap-
plied 1o the paralle] scctions. So the cir-
cuit has two outputs which, when added
together, effectively fill. in the “gaps” in
the main deiay line. The outputs can be
summed either by shorting them topether
or, preferably, by connecting them to a
BALANCE polentiometer. as shown in Fig.
2. The final output of the delay line is thus

a ume-delayed replica of the original in-

pul signal.

Figure 3 shows the essential compo-
nents of an analog delay circuil. The de-
lay-line MOSFET's have a tetrode
structure, s0 the JC needs two supply volt-
ages (Vpp and Vg), plus a ground con-
nection. The input terminal must be
biased into the lincar mode by resistors R
and R2. The two outputs of the device are

added together, as discussed earlier. Last,

the FC must be provided with a two-phase
Clock signal; usually thar stgnat is a pair of
out-of-phase squarewaves that switch
fully between Vpp, and pround. Some

l I QuTPUT

FIG. 2—THE BUCKET.BRMGADE DELAY LINE operales by saquentlally shifting charges through
alternate cella. The two cutpuls are summed and filtered for further processing.
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analog delay lines have clock dividers so
that only a single-phase clock input is
needed. We'll discuss specific IC’s later
in this article.

Yoo
vy
t QUTRST
A
INPUT BUCKET
. BRIGADE
DELAY R3
L #"2 ane |
RIZ ¥
CLK1 |
= 5 CiK 2

FIG. 3—A TWO-PHASE CLOCK and savaral
biasing resislors are required o drive a buckel-
brigade delay line.

How much delay?

The cells of an analog delay line are
alternately empty and charged. Each
complete clock cycle shifts a charge two
stages along the delay line. Therefore the
maximum number of samples that a line
can take is equal to half the number of
stages. For cxample, a 1024-stage line can
take only 512 samples. The actual time
delay available from a line is given by t =
STf2, where t is the time in seconds, § is
the number of stages, and T is the period
of the clock. [n terms of clock frequency,
that equation is t = S5/2f.

For example, a 1024-stage delay line
using a 10-kHz (100 ps) clock gives a
delay of 1024 / (2:10,000) = 51.2ms. A
4096-stage line gives a 204.8-ms delay at
the same clock frequency.

It's worth pointing out that the band-
width of an analog delay line is limited to
about one third of the clock frequency.
Hence a delay line clocked at 10 kHz has a
useful bandwidth of only about 3.3 kHz.

Simple effects

Figures 4-15 illustrate a variety of ap-
plications for analog delay lines. In thesc
block diagrams we will, for the sake of
simplieity, not show the usual input and
outpu! lowpass filters. An actual circuit

LOWPASS

FILTER

VO | Sy
a3 TIME-DELAYED
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HPUT SIGNAL
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ANPUT DELAY
o— UxE  |——oCouTPUT
{5ms )
i
i
vCO { L BEENT
CLOCK M1 SINEWAVE
GENERATOR| 0" | GENERATOR
VIBRATOR
DEPTH

FI1G. 4—THE VIBRATO CIRCUIT frequency mod-
ulates the input signal wiih 8 low-frequency os-
clilstor.

DELAY
LINE
1180 -25ms!

I

CLOCK
GENERATODR

INPUT o

F1G. 5—THE DOUBLE-TRACKING CIRCUIT, or micro chorus. mixes the input signal with s delayed

signals are derived from a VCO that is
modulated by a slow oscillator, 5o that the
delay times slowly vary. The effect that
results is that a solo singer’s voice sounds
like a pair of singers in loose or natural
harmony.

Figure 7 shows how three ADT circuits
can be wired together to form a *'ehorus™
inachine. Each delay line has a slightly
different delay time. The original input
and the three delay signals are summed;
the net effect is that a solo singer sounds
like a quartet. or a duet sounds like an
octel, elc.

" —

our M ———f—

i i
P—DELAY =™

oUTPUT

&

replice of 1hie inpul Signal {a). input and CUtpU! wavertorms S8 shown in B.

~ DUTRUT
o
DELAY
INPUTS LINE —
(10-25ms}
T
i
vCa
SLOw
CLOCK [
GENERATOR OSCILLATOR

F1G. B—THE AUTOMATIC DOUBLE.TRACKING,
or minl-chorus, irequéncy modulates the de-
layed signal.

would have to include filters with the ap-
propriate cutoff frequencies.

Figure 4 shows how the delay linc can
be used to apply vibrato (frequency mod-
ulation) to a signal. The low-frequency
sinewave generator modulates the ¢lock
generator’s signal and thereby causes the
output signal of the delay line to be time-
delay modulated.

Figure 5-a shows a delay line used to
give a double-tracking effect. The delay is
in the perceptible range (10-25 ms), and
the delayed and direct signals are added in
an audio mixer (o give the composite out-
put. Figure 5-b illustrates the circuit’s in-
put and ouiput signals. One use for a
double-tracking circuit is to feed a solo
singer’s voice throu gh the unit. The cutput
sounds as if two performers were singing
In very close harmony. The double-track-
ing circuil is also ¢alled a mini-echo and a
micro-chorus.

Figure 6 shows how the circuit shown in
Fig. 5 can be modified to act as an Auto
Double Tracking (ADT) circuit. Such a
circuit is also called a miini-chorus. Clock

Comb filters

Figure 8 shows a delay line configured
as a comb filter. In that circuit, the direct
and the delayed signals arc added lo-
gether. In-phase components of both sig-
nals increase output amplitude, and those
that are out of phase cancel each other and
reduce output level. Consequently, as
shown in Fig. 8-&. the frequency response
shows a series of notches; the spacing
between notches is the reciprocal of the
delay-line time. In the example circuit.
the 1-ms delay gives a 1-kHz (1/0.001)
noteh spaeing. Those phase-induced
notches are typically about 20-30 dB
deep.

The two most popular musical applica-
tions of the comb filter are in phasers and
flangers. In the phaser (shown in Fig. 9)
the noiches are swept slowly up and down
the audjo band via a slow-sean oscillator.
Selected components of the input signal
are then effectively deleted from the out-
put signal.

The flanger circuit (shown in Fg. 10)
differs from the phaser in that the mixer is
placed ahead of the delay line, and part of
the delayed signal is fed back to one input
of the mixer. 50 that the in-phase signals

DELAY LINE )
)
vCa SLOW
CLOCK 1 DSCILLATOR
INFUT & o4 DELAY LINE 2 QUTPLT
:
VCO SLOw
CLOCK [ OSCILLATOR
DELAY LINE 3
]
vCQ SLOW
CLOCK [*] OSCILLATOR

FIG. 7—A CHORUS GENERATOR is composed of several double-tracking circuits.

OUTPUT v
&
‘ DELAY
INPUT LINE
“l’;l} w — £ .
1 kHz—wbo—TkH:—]
CLOCK
GENERATOR
I ]

FIG. B—A COME FILTEA can bs buitt from o delay line, 8 clock, and 8 mixer (8). With 8 1-m3$ detay. the

notches sre about 20-30 dB deep, snd 1 kHz apart (b}
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=]

BUTPLT
DELAY
INPUTC- LINE
1—ms}
i
crt%gr( SLOWSCAN
Gentaaton] | GENERATOR

FIG, 3—THE PHASER is m varisble comb filter in
which the notchea are alowly $wept up and
down the audio band.

DELAY
LINE o pUTPUT
1 {1-Ams)
INPUT t
eLock SLOW.SCAN
GENERATOR | | GENERATOR

FIG. 10—THE FLANGER is & phaser wilh accen-
{uated and variabl® notch depth.

add together regeneratively. Peak ampli-
tudes depend on the amount of feedback,
and they can be made very steep. Those
phase-induced peaks introduce very
powerful acoustic effets as they are swept
up and down the audio band.

Echo and reverb circuits

Figure 11 shows how to build an echo
circuit with a delay line. The delay (echo}
may vary from 10 to 250 ms. and it is
adjustable, as is the amplitudc of the
echo. Note that this circuit produces only
a single echo. as shown in Fig. 11-b.

The echo/reverb circuit of Fig 12 pro-
duces multiple echoes, or reverberation.
It uses two mixers. one before the delay
line and one afier it. Pan of the delayed
output is fed back to the input mixer, and
that is what allows the circuit to give echo-
es of echoes, echoes of echoes of echoes.
and so on. As shown in Fig. 12-b, the
amplitude of each echo is less than that of
its predecessor.

Reverb time is defined as the time it
takes for the repeating echo to fall by 60
dB relative to the original input signal;
reverb time depends on the deiay time and
the overail attenuation of the feedback sig-

DELAY f[: pe s
INPUT ©- use PB—— ; uthu |
(10-250ms) s R
! ECHO
: 4
VARIABLE our——— P
CLOCK A
GENERATOR pe—DELAY—+|
ECHO &
DELAY
Il [}

FIG. 11—A VARIABLE ECHO circuit can be bullt from a delay line. B clock and & mixer {a). The echo is

actually a time-delayed replica of the Inpul signai (&)

DELAY

INPUT O—4

QuTPUT

LINE
{10—2%0ms}

-

VARIABLE

CLOCK
GENERATOR

]

FIG. 12—ADDING REVERB 10 1he echo circuli Fequires an addilional mixer {#] 10 provide progressively

diminishing echoes (b

|=———REVvERs rme—-‘

b
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nals. Echo delay time, echo volume, and
reverb time are all independently variable.

Hi-fi effects

Figure 13 shows 2 block diagram of an
ambience synthesizer or room €Xpander.
The outputs of a stereo system are
summed to provide a mono image: the
resulting signal is then passed Lo a pair of
semi-independent reverb units (which
produce repeating echoes, but not the
original signal). The rcverb outputs are
then summecd and passed to a mono am-
plifier and speaker: the laner is usually
placed behind the listener. The system
effectively synthesizes the echo and re-
verb characteristics of a chamber of any
desired size. depending on control set-
tings, 50 the listener can be given the
impressior: that be is sitting in a cathedral,
aconcett hall. asmall club, etc., although
in fact he is sitting in his own living room.

There are many possible variations on
that circuit. For example, the mono signal
may be derived by taking the difference
between (rather than the sum of) the ster-
eo signals. Doing that cancels center-
stage signals and overcomes a rather dis-
concenling “announcer-in-a-cave™ effect
that occurs in “summing” systems.

Predictive switching circuits

Delay lines are paricularly useful in
solving “‘predictive” or “‘anti¢ipatory™
switching problems, in which a switching
action is required to occur slightly before
a random evenl OCCUrs.

Suppose. for example. that you need 1o
record random or intermittent sounds
(thunder, speech, etc.). it would be ineffi-
cient and expensive to run a tape recorder
continuously, but it would be impracticat
Lo try to activale the recorder via a sound
switch, because pan of the sound will
already have passed by the time the re-
corder’'s motors get up to speed.

Figure 14 shows a delay-line solution to
that problem. The sound input activates a
switch that (because of mechanical iner-
tia) turns the recorder’s motor on in about
20 ms. In the meantime. the sound travels
through the 50-ms delay line towards the
recorder’s audio input. When the sound
arrives, the motors have already been
wrming for 30 ms, so no sound is lost.
When the original sound ceases. the
sound switch tums off, but the switch
extender keeps the motor running for an-
other 130 ms or so. and that enables the
entire delayed signal to be recorded.

Click/scratch filter

To conclude our discussion of applica-
tions, Fig. 15 shows how predictive
swilching can be used to help eliminate
the sounds of clicks and scratches from an
audio system. Sounds of that son can be
detected easily by using stereo phase-
comparison techniques.

In Fig. 15, signals from 2 record album
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REVERRA TIME 1
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LINE 1
LEFT T ECHO_
DUTPUT Sy VOLUME 1
DELAY
7 i - AMPLIFIER
= CLOCK 2
aBTRUT
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DELAY ECHO
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T

FIG. 13—THE ROOM EXPANDER produces a moncphoni¢c delayed oulput of the sum of the stereo

cutputa
AUDID
INPUT
uoIo 0
A RECORDER
50ms
B 0 Ay PREEEE
LINE
CLOCK
%
AEMDTE j-;
INPUT '
1
100ms 1
B LR B R
EXTENDER

FIG. 14— A SOUND-ACTIVATED RECORDER that
does not miss sound input can be built using an
analog delay line.

are fed to the audio amplifier via a 3-ms
dctay linc, an analog switch, and a sam-
ple-and-hold circuit. Normaily the switch
is Closed, so the signal reaching the audio
amplifier is a delayed but otherwise un-
modified replica of the input signal.
However. when a click or a scratch oc-
curs, the detector/fextender circuil opens
the switch for 3 ms, and that momentarily
blanks the audio signal. Since thc ear is
relatively insensitive to dropouts, the de-
letion is not noticed. As you can see in
Fig. 15-b. when the click in the upper
waveform is deleted, the signal is much
smoother, as shown in the lower wave-
form.

Delay-line clrcuits

Figure 16 shows a practical delay line
using an RDS5106 (512 stages). RD5107
(1024) stages), or RDSI08 (4096 stages)
delay line. Those IC's are manufactured
by Reticon. Inc. (345 Potrero Avenue,

Sunnyvale, CA 94086-9930); Radio
Shack should have them in distribution by
the time you read this.

Potentiometer R2 should be adjusted so

AUDIO
INFUT
? ANALDG
SWITEN
B i SAMPLE
T | AND
DELAY o ! HOLD
: !
CLOCK AUDED
DUTPUT
o] CLitk ey
DETECTOR EXTENDER

Neut /

DPEN
ANALDG I |
ouTPUT M\’\f-
—e I

&

F1G. 15—AN AUDIO CLICK/SCRATCH FILTER
can be bullt with an snalog delay line and othar
components [a). The Ciick Detector opens the
Analog Switch lor 3 ma to delete & chick (bk

that symmetrical clipping occurs under
over-drive conditions. The maximum
clock frequency is 1.6 MHz; the clock
should be a fairly sharp squarcwave with a
risetime of less than 50 ns. The input
signal should be limited to 1.5-volts rms
to keep distortion less than 1%.
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Clock circuits

The clock signal that is fed 10 a CTD
delay line should be reasonably sym-
metrical, should have fairly fast rise and
fall times. and should switch fully be-
tween the supply-rail voltages. CMOS de-
vices make good clock generators

+12v
o ;m
. 108
R3 ;

B.IK
M
Eaiyr
R2 b Y A ouTRUT
100K 3 K—_[ :
BIAS L
< 1
v $ e L '
INpuT y: P P
1 ROS106
1#F R I I
T
= cLocK
INPUT

FIG. 16—AN ANALDG DELAY LINE can be bullt
from just a few discrets components. Limit the
input #gnal to less than 1.5-volt rms to keep
harmanic distortion less than 1%.

because they are capable of generating
waveforms that meet those requirements.

The general-purpose two-phase clock
circult shown in Fig. 17 is inexpensive and
can be used in many applications where a
fixed or a manually-variable frequency is
needed. The frequency can be swept over
a 100:1 range via R3; the center frequency
can be altered by changing the value of
Cl.

A high-performance 1wo-phase clock
generator based on the VCO section of a
4046 phase-locked loop is shown in Fig.
18. That circuit is useful in applications
where the frequency needs 1o be swept
over a very wide range, or nceds ¢ be
voltage-controlled. The frequency is con-
trolied by the voltage at pin 9. Higher
voltages correspond to higher frequen-
cies. Maximum frequency is set by the
values of C2 and RI, and minimum fre-
quency is set by the value of C2 and the
series values of R and R4.

The preceding clock circuits can be
used to clock many delay lines. Some,
however. have high-capacitance (0.001
1F) inputs and therefore require a low-
impedance clock drive. One way of
previding a low-impedance clock driver is
by connecting two 4013 “D" flip-flops in
parallel, as shown in Fig. 19. Thai circuit
Is driven by a single-phase clock signal.
which can be obtained from either of the
preceding circuits.

Filter circults
As we mentioned previcusly. in most
applications a lowpass filier must be inser-
coniinued on puge 80

9861 H3IBOL20Q
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FEEDBACK

Design OSCILLATOR Circuits

JOSEPH J. CARR

Our subjects this month include one-shots, squarewave, and lriangle wave oscillators.

P t 4 LAST TIME WE Dis-
a r cussed several types
of sinewave oscillators. This time we'll
investigate three different types of signal
generators: one-shots, squarewave os-
cillators, and triangle-wave oscillators.
All our circuits this month are based on
op-amps, and they're easy to build and to
customize.

The one-shot

The monostable multivibraior, or one-
shot, is so called because it has one stable
state, high or low, depending on the cir-
cuit configuration. A monostable pro-
duces one outpur pulse for each inpul
putse. Each pulse has the same duration
and amplitude. Monostables are used ina
variety of applications: pulse stretching,
swilch debouncing, and others.

The concept of puise stretching may be
somewhat confusing because a pulse is
not really stretched. Instead, a pulse with
ashort duration is used to trigger one with
a longer duration.

Switch debouncing is a common ap-
plication for one-shots; it is actually a
form of pulse stretching. The mechanical
contacts in most switches don’t make and
break cleanly, they literally bounce. That
means that the contacts open and close
several times in quick succession. The
multiple makes and breaks can fool the
circuitry that follows imo thinking that

£ vo m 03

H—Ai

FYGE. |—A ONE-SHOT circuits pulse cutput has s
durstion of R3x C2, il RS = 0.58 RY.

several legitimate closures were made.
Some analog circuits can absorb the extra
pulses. but most digital circuits cannot.

One way 10 debeunce the switch clo-
sure is by connecting the switch to a one-
shot, and using the output of the one-shot
10 indicate contact closure. For that to
work, the duration of the output pulse
must exceed the lime during which the
contacts are bouncing.

An op-amp based one-shot is shown in
Fig. |; waveforms present at the output of
the circuit (V) and across C2 (V) are
shown in Fig. 2. The one-shot has only
oune stable outpul state, which in this case
is + V. The one-shot is iriggered at 1ime
t, so the output snaps to the unstable state,
= V. It will remain in that state for time
T. which is defined as 8, —t,

WwWww americanradiohistorv comm
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' AND D3

v

FIG. 2—DURING THE REFRACTORY PERIOD,
the one-5$hot ¢lrevit will not respond 1o 8 Irigger
Inpul. Adding 8 dlode and 8 resistor €an shorten
the refractory period.

Normally the output of the op-amp is
high (+ V.,). but when a pulse is applied
1o the trigger input. the outputl snaps low
{ — Vz). At that instant capacitor C2 will
still be charged to a positive voliage (not
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+ ¥V, because D2 ¢clamps the vollage to
about 0.7 volts),

However, the output voltage is — V,,50
the charge across C2 will begin to ap-
proach that potential. It will never reach
it, however, because Lhe noninvening in-
put of the op-amp is biased to a fraction of
the output vollage, B, as determined by
the voltage divider composed of Ré and
R7. When the voltage across C2 exceeds
BV, the output of the op-amp will snap
back to the stable ¢high) state.

The refractory period

The petiod immediately afiter the output
retems to the stable state is calted the
refractory period. The circuit will not re-
spond 1o trigger inputs during that petiod.
To understand why that is the case, first
assume that R4 and D3 are not present.
Then C2 can discharge only through R3,
and that takes a long time. However. by
including R4 and D3, we can shonen the
refractory period. If the resistance of R4 is
much less than that of R3. then the circuit
will discharge much faster than it will
charge. Diode D3 ensures that current
flows through R4 only duting discharge.
The lower curve in Fig. 2 indieates the
different discharge times with and with-
out those components.

The duration T of the output pulse is
given approximately by this equation:

T = R3-C2-in [1/(1 - B))

In that equation, T is given in seconds. R3
is in ghms, C2 is in farads. In denotes the
use of the natural logarithm, and B is the
feedback factor. B is determined from the
voltage-divider equation: B =
R&/(R6+ RT).

That timing equation is derived from
the time it takes C2 to charge from +0.7
volts to voltage BV, We can simplify the
equation by making B a constant. For
example. if the values of the resistors are
equal, then B = R/(R +R) = 0.500, so
the equation can be simplified as follows:

T = R3-C2:n [#4(1-B)]
T = R3.C2-In [1/(0.500)]
T = R3-C2in [2]

Therefore,
T = R3-C2-0.693

If R6 = 2R7,then B = R/(R+2R) =
R/3R = 0.333. [n that case we can sim-
plify the timing equation as follows:

T = R3-C2:In [1/(1-0.333)]
T = R3.C2-In[1.500}
T = R3-C20.406

B is often given a value of 0.632. Doing
50 allows us to reduce the timing equation
10

T = R3C2

Since RT/(R6+R7) = 00,632, we can
do a a litle aigebra and find that R6
0.582 R7.

la practical terms, we usually select a
capacitor and then calculate resistor val-
ues, since there are fewer standard vatues
of capacitance.

Automatic calculations

Listing 1 contains a BASIC program
that will calculate component values for
the one-shot multivibrator. The program
is weitten for the dialect of BASIC used in
the IBM-PC (and compatibles), but i
should run on many other machines as-is,
and it should be easy to translate inlo other
dialects of BASIC, if necessary.

When you run the program it asks you
for the duration of the pulse (in millise-
conds) and a value of capacitance (in pF).
The program then calculates the required
resistance, and reports it. At that potnt
you can €ither run the program again, or
exit.

Squarewave oscillators

As you can sce in Fig. 3, an op-amp-
based squarewave generator is relatively

LISTING 1—
ONE-SHOT CALCULATIONS

160 REM Monostable Multivibrator

119 FOR I=1 TO 30

120 PRINT

138 WEXT

148 PRINT * monostable

150 PRINT "Multivibrator

162 PRINT ® Circuit

170 PRINT ® Design

180 PRINT

192 PRINT

200 PRINT

21@ INPUT “"Pulse duration in ms: ",T
220 T = T/1lo00
230 INPUT "
24@ PRINT

250 C = /1%
260 R = T/{,693%C)

2 R = INT(R)

280 C = P76

299 T = T*1B3D

MW@ FRINT "For a pulse duratiom of:*
319 PRINT

128 PRINT T:"milliseconds”

Capacitor in uF: ",C

339 PRINT " use a

34@ PRINT R; "chm resistor”™
A58 PRINT " and a

368 PRINT C;"uP capacitor.”
372 PRINT

388 PRINT

3196 PRINT "what Now?™

463 PRINT

41@ PRINT "1, Do another™
4206 PRINT “2. Quit

4310 PRINT

449 INPUT "Choose ote: ",D
450 IF D = 1 THEN GOTO 209
468

simple. The timing diagram of that circuil
is shown in Fig. 4. Refer to both during the
discussion that follows,

In contrast lo the one-shol, the square-
wave ascillator is called an astable os-
cillator. because it has no stable output

WWWwWwW americanradiohistorv comm
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FIG. 3—THIS SQUAREWAVE OSCILLATOR'S
frequency of oscillation In given by £ =~ 1/(3.2 Ry
Ci)

state. In other words, lis output snaps
back and fonh between the high {(+ V)
and low { — V) states.

The noninvening input of the op-amp is
biased by 2 fraction of the output voltage.
as determined by the R2Z/R3 network: the
inverting input is biased by the voliage
(V) across capacitor C1. That voltage is
determined by Vg and by the RICI time
constant.

When the circuit is initially tumed on.
the capacitor has no charge, so the invert-
ing input has no potential with respect to
ground. Therefore the output will be high.
The capacitor will begin to charge toward
+Vg at a rate that is determined by the
product of the values of Rl and CI. .

When that voltage reaches the bias

Y

FIG. 4—=THE VOLTAGE ACROSS €1 (In Fig. 3)
variea bétween + Vg and —~ Vo

point of the noninverting inpw (+ V),
the output will snap low. At that point the
charging of the capacitor reverses, and the
vohage will discharge from + V toward
zero, and then toward — V. When it
reaches that negative voltage, the oulput
again snaps high. the capacitor begins to
discharge toward zero and then toward
+ V. That oscillating cycle will continue

9861 H380120
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for as long as power 15 applied to the
circuit,

The time T that is required for one cycle
is determined by the resistances in the
circuit, and by the value of the capacitor:

292)
T=2xR1x%C1 xln(t + Ra
In that equation, T is specified in sec-
onds, Cl 15 specified in farads, and all
resistors are specified in ohms; In again
signifies use of the natural logarithm.
By making the value of R2 equal to that
of R3, we can simplify the equation 10:

T = 32.R1-C1

Solving for the resistance.
Rl = T/{3.2C1)

To work in frequency rather than
period. recall that T = 17£ Then we can
subslilute:

1 = 3.2-R1-C1
or
f = 1{3.2-R1-C1)

Now let’s work a practical example.
Calculate the values of the components
needed 1o build a 1500-i12 oscillator. As-
sume we'll use a 0.001-p.F capacitor.

Ri = T/{3.2ChH
R1 = (0.00067) / (3.2 X 10-9)
R1 = 209,375 ohms

The duty cycle of the squarewave cir-
cuit in Fig. 3 is 50 percent; in other words,
the output is high for the same amount of
time that it is low. However, we don't
always want a 50 percent duty cycle;
sometimes we need the high portion of the
waveform o be shorter than the low
portion, or vice versa. There are several
circuits that will yield different high and
low times.

One altemative is shown in Fig. 5. That
circuit uses different timing resistors for

OQurtruY

FIG. 5—TCO OBTAIN UNEQUAL DUTY CYCLE In
the squarewave Qscillator. use two differeni tim-
Ing resistors. Resisior Ay controis the positive
hall-cyche. and R, conirols the negative hall-
cycle

the high and the low portions of the cycie;
the diodes switch R , or Rg into the circuit
al the appropriate time. When the output
is high, D2 is forward-biased, so Rg con-
irols timing. Similarly. when the output is
low, D1 is forward-biased, so R, controls
timing.

LISTING 2—TRIANGLE-WAVE CALCULATIONS

180 REM Triangle wave geperator
114 POR L=l TO 3§

129 PRINT

130 NEXT I

143 PRINT “Fixed or variable?"®
159 PRINT

164 PRINT "1. Fixed

178 PRINT "2. Variable

1868 PRINT

190 INPUT “Chofom: ",A

280 IF A > 2 THEN GOTO 140

218 cosus 11490

220 ON A GOTO 238, 480

239 PRINT

HE PRINT "Plred Frequency™
250 PRINT

260 INPUT “Prexquency in Hz: ",F
273 PRINT

280 PRINT

290 INPUT "Capacitor im uF: ".,C
308 ¢ = C/(1076)

31 IF K= 1 THEN R = ,25/(F*C)
320 IF K = 2 THEN GOSUB 949

33 R = INT(R)

MO C =%

35 PRINT

368 PRINT "Fixed frequency “;
279 PRINT “component values:®
380 PRINT

392 PRINT "Frequency=":F;" Hz"
403 PRINT “Capacfrors":C3" uF"
419 oRINT “Reslmtor =":R;" Chms®
420 IF £<>2 THER 454

430 pRINT "RI =";Rl:™ Chms
440 PRINT "R2Z =";R2; " Chms"
45 PRINT

460 PRINT

470 coTo 820

48@ PRINT “"varlable Frequency
499 PRINT

588 PRINT "Enter upper and lower"

519 PRINT “frequency limits in Hz™

58 PRINT

538 INPUT "Lower Limit: ", FL

549 PRINT

88§ INPUT "Upper Limit: *,FH

560 PRINT

572 [NpUT “Capacitor in uF: ", C
580 € = /1976

599 IP XK = 2 THEN GLSUB 19240

609 IF K = 1 THEN RL = ,25/{FL*C)
610 IF K = 1 THEN RH{ = ,25/{FH*C)
620 C = C*18°6

630 RL = INTI(RL)

640 RH = INT (BH)

650 PRINT "Variable frequency

Another method of cobtaining a non-
symmetrical waveform is shown in Fig. 6.
En that circuit we bias the timing capacitor

——C DUTPUT

FIG. B—UNEQUAL DUTY CYCLE may slso be
obtained by bising the timing capacitor {C1)
positive or negative through Ry 8nd A2,

660 PRINT "camponent values
670 PRINT

689 PRINT “Frequency range:":
690 PRINT FL3™ to ";PH;" =™
780 PRINT “Capacitor=":C;" urF®
71d PRINT "Resistor =":PH:
729 PRINT ™ to “;RL}" Clms"
730 PRINT

740 IF € © 2 THEN TH

750 PRINT "Rl =%;Rl;" Chms, ®
760 PRINT "R2 =";R2;" Chms"
772 GOTO 82¢

788 INPUT "Choice: "W

799 IF W > 2, THEN GOTC 78Q
BPd ON W QUTO B1O,240

Bl@ RETURN

824 prINT

834 PRINT "what's pext?®

842 PRINT

85d PRINT "1, The same again®
860 PRINT "2. Options menu"
870 PRINT “3. Quit”

889 PRINT

B9 INFOT L

390 IF L > ¥, THEN QOTC 32¢
919 ON L GOTC 220,140,924

20 PRINT "PROGRAM ENDED"

930 GOt 1210

944 PRINT

95§ INAUT "value of Rl: ",RL
968 PRINT

979 INPUT Walue of R2: ".R2
98d PRINT

938 R = R1/(4*R2*C*F}

1008 R = INT(R)

181@ RETURN

102@ PRINT

1930 INPUT “value of Rl: ",Rl
1648 PRINT

1959 INPUT "value of R2: ",R2
1@6d PRINT

1370 ’H = RL/(4*R2*C*FH)

1880 RL = R1l/(i*R2Z°C*FL)

1999 RETURN

11909 PRINT

1110 PRINT "Select Orme:™

1128 PRINT

113 PRINT "l. Standard Verslon “;
1148 PRINT "(Rl=-R2)"

1158 PRINT ™2, Custom Values ™;
1168 PRINT "(you enter Rl and R2}"
1178 PRINT

1189 INDUT “Select Ore: “,K
1190 # X > 2, THEN GOTO 1119
1200 RETURN

1219 @D

cither positive or negative by the actions
of potentiometer R2 and Ry The polar-
ity of the bias voltage is determined by the
setting of R2; that voltage can vary any=
where from — V through zero to + V.

Triangle-wave oscillators

There are numerous ways of designing
atriangle-wave oscillator, but few have the
simplicity of a squarewave oscillator fol-
lowed by a Mitler integrator. The latier is
shown in Fg. 7; its timing diagram is
shown in Fig. 8.

The slope of the waveform in the lower
trace depends on the RICI time constant.
When that time ¢onstant is long compared
with the period of the squarewave input, a

contbied on page 79
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PC SERVICE

One of the most difficult tasks in build-
ing any construction project leatured in
Radio-Elecironics is making the PC
board using just the foil pattern prowded
with the aricie. Well, wa'te doing some-
thing about it.

We've moved all the foil pattérns to this
new section where they're prinied by
themselves, full sized, with nothing on the
back side of Ihe page. What that means

for you is that the printed page can be
used directly to produce PC boards!

Note: The patterns provided can be
used diractly only lor direct positive pho-
torasis! methods

Inorder to produce a board directly from
the magazine page. remove the page and
carefully inspect it under a strong light
and‘or on a light tabée. Look for breaks in
the traces, bndges between traces, andin

WWWW americanradiohistorv. comm

general, all the kinds of things you look for
inihe final etched board. You can clean up
the published artwork the same way you
clean up you own artwork. Drafting tape
and graphi¢ aids can fbtincomplete iraces
and doughnuts. and you can use a hobby
knife to get rid of brdges and dint.

An optional step, once you're salisfied
thai the artwork l& clean, 1s to take a little
hit of minesal o and carefully wipe it

9861 4380100
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PC SERVICE

across the back of the artwork. That heips
make the paper transiuscent. Don’t get
any on the lront side of ihe paper (the side
with the pattern} because you'll con-
tarminale the sensitized surface of the
copper biank Atter the ol has “dned” a
bt—patting with a paper lowei will help
speed up the process—place the pattem
front side down on the sensihized copper
blank. and make the exposure. You'll

probably have to use a longer exposure
lime than you are used to.

We can't tell you exactty bow long an
exposure ime you will need as [t depends
on many factors but, as a starting point,
fgure that there’'s a 50 percent intrease in
axposure time Over ithographic im, But
your'll have to experiment (o fing the best
method for you. And once you find it, stick
wilh it.

FCR NGHESS 53

Finally, we would like 10 hear how you
make out using our method Write and fell
us of your successes, and failures. and
what techniques work best for you. Ad-
dress your letiers to:

Radig-Etecironics
Department PCB
500-B Br-County Blvd.
Farmingdale, NY 11735

3
+o0® b

(4%

()

o000 [E

-]

THE COMPOMNERNT SI0E of the EPROM programmer PC board {8 shown here. Due Lo space limitations,
the sClder side will be shown next time.

WWWwW americanradiohistory comm
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4-1/8 INCHES

WWWwW americanradiohistorv comm

SINCE THE PC BOARD for the Telease-Maast
decoder is double sided, feedthrougha should
be installed 81 8!l unused pads. Alsc, be sure to
solder sl component lasds on both sides of the
board. The component side |8 shown here.

3 9861 H3IBOLDO
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OSCILLATORS

continued from page 74

fairly lincar output will result, because the
capacitor is never allowed o fully charge
or dischurge. You can think of that graph-
ically as restricting charging and dis-
charging to a small portion of the curve
shown in Fig. 4.

FIG. 7—A MILLEH INTEGRATOR may be used 'Iu
create iriangle waves from squarewaves,

The schematic of 8 complete triangle-
wave generator based on the Miller inte-
grator is shown in Fig. 9. In that circuit a
Miller integrator is connecied 1o a square-
wave generator. That circuil’s frequency
of oscillation is given by the following
cquation:

f= R2/(4R1-A3-C1)

In Listing 2 is another program (also in
IBM-PC BASIC); that program will cal-

culate the resistor und capacitor values of
the triangic-wave cireuit in Fig. 9. The
program is very similar to the one for
calculating the circnit requirements for a

=)

FIG. B—LINEARITY OF A MILLER Integralor Is
mainteired by making the R1C1 Ume consianl
tong compared with that of the Incomling
Squarewave

FIG. 8—A COMPLETE TRIANGLE-WAVE GEN-
ERATOR may be built from & Miller ntegralor
and » squarewave generator,

one-shot that is shown in Listing 1. The
triangle-wave program, however. will cal-
cutlate resistance values for both fixed-
and variable-frequency oscillators. For
the latier. a variable resistor (or a scries
combination of a fixed and a variable re-
sistor} should be substituted for R2.

Next time

In the next installment in this series
we’ll discuss the crystal-based sinewave
oscillator. Future installments will also
deal with crystal-based squarewave os-
cillators; among other things. those cir-
cuitsw ane used in computers and in other
digitai circuits for clocks and other se-
quence controliers. R-E

ERROLD CORDLESS
CABLE TV CONVERTERS
mopeL DRX3-105/400

-wchonnou

. Parru CRONgINg
' nemote ON.-OFF
= Rermote hre turerg

JERROLD CORDLESS
| CABLE TV CONVERTER
Model STARCOM CS-V

5429

= Volurme control

= Instont channel recol
= Automotic fine tuning

[ JERROLD CORDLESS
CABLE TV CONVERTER
Modlel DRZ/A50

EXTRA HAND REMOTES
REM 400 - S2¢

6995

Model 4540

HITACHI

SCOPES ]
V-212-20 MHz *440
V-222-20 MHz- ‘535
V-422-40 MHz- 689

V-223-20 MHz- 599
DELAYED SWEEP

W MASTER CARD W VISA

CIRCLE 110 ON FREE INFORMATION CARO

PROBES INCLLOED

B&K
DUAL
TRACE
\ SCOPES

1U76-10MHz —137§
147 7-15MHz 4425
1479-30MHz 550
DELAYED SWEEP
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DELAY LINES
continued from page 71

1

D=

174 4000 ]

g

-

:EM 4 7K

€475 R34
500K ¥ | c1
FRAEQUENLY ¢ 12DRF

frequency can be reduced to 12,5 kHz by
giving C2 and C3 vaiues of 0.00] and
0.006 pF, respectively.

All delay lines suffer from a certain

2-PHASE
QUTPUTS

e

FIG. 17—A TWO-PHASE CLOCK is requlred by most analog delay lines.

2-PHASE
OUTPUTS
5[
¥ C2
4T0pF Q

] %
-TL_, i_ﬂui W | |7

Voo PCAy ClA CIB

et 0By P
] 4045
veo VCOg,r
PC1 4y

GND INM RY A2

> 33
ir e "
- mx:E 180K

<R 4 |
100K
DELAY A4

1MEG
MAX DELAY

AR
A

v

FIG. 1B—A YCO CLOCK provides wider range
snd MoTe precise conlrol pver clock requency.

ted between the actual input signal and the
input of the delay line to prevent aliasing
probliems. In addition, another delay line
must be connected in series with the out-
put of the delay line to provide clock-
signal rejection and integration of the
sample signals. For maximum band-
width, both fitters should have cutoff fre-
quencies that are one third (or less) of the
maximum clock frequency. The input fil-
ter usually has at least a Ist-order (6-dB
per octave) response, and the output filter
usuaily has at least a 2nd-order (12-dB per
octave) response.

Figure 20 shows the schematic of a 25-
kHz 2nd-order lowpass filter with AC-
coupled input and output, The non-inven-
ing terminal of the op-amp {pin 3) is bi-
ased at V/2, usually by a simple
resistor network. The cutoff frequency
can be varied by giving C2 and CJ alter-
native values, but they should be main-
tzined in a 1:6 ratio. For example, cutoff

amount of insertion loss. Typieally, if 100
mV is fed to adelay line, only 70 mV or so
will appear at its output. So the lowpass

2PHASE
>CLOCK
OUTPUTS

FIG. 19—A LOW-IMPEDANCE singls- lo two-
phase clock converler is used with delay lines
having high Input capacitance.

INFHT O—H A

10
26V

DUTPUT

FIG. 20—THIS LOW-PASS FILTER has & cutoff
trequency of 25 kHz and 2nd-order response.

filter on the output should be given some
gain, in order to provide an overall circuit
gain of one. That is done by designing the
filter around an active element. such as an
op-amp. R-E
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RAID ON HBO
continued from page 49

receiver systems require that the RF level
at the uplink receiver be kept within eer-
tain limits. HBO could, of course, in-
crease power by a factor of 100, and place
a 20-dB attenuator at the input to the re-
ceiver. But aside from being a crude solu-
tion, there's always the problem of getting
to the uplink receiver.

Another approach would be to adopt a
tactic used by 2-way radlo repeaters to
avoid unauthorized access. That is to re-
quire authorized users 1o place a subaudi-
ble tone on their carriers. The repeater
cannot be activated by a signal that lacks
the tone. Even more secunty is provided
by using a digital access code.

However, once the transponder has
been accessed, there is nothing to stop
another signal from taking over the tran-
sponder, even if it is not encoded. That
signal will control the transponder until
the appropriate securily circuitry detects
an improper or absent access tone or
code, causing the transponder to shut
down. Therefore, ¢even with such a system
a pirate would be able to wreak havoc with
the authorized user’s signal. And, of
course, the problem of reaching existing
satellite equipment to make the required
modifications rrmains.

What about the possibility of catehing a
videa pirate? Typical dish beamwidths are
2° to ¥°. Because of that, it 1s virtvally
impossible o detect a transmission from
the ground using conventional means.

How about finding the signal from the
air? Assuming that the pirate is using a
really lousy dish, that is, one with a 3°
beamwidth, sidelobes should be detecta-
ble out to about 10°. Sparing you the ge-
ometry, that translates to a detection arca
of about 3.14 square miles. {With a better
dish, which is likely, the detection arca
would be even smaller). Consider for a
moment the number of aircraft that would
be required to cover the continental
United States. And what if the signal ori-
ginated off shore? Further, those aircraft
would have to be in place constanily be-
cause no one aside from the pirate knows
when he will strike next,

In summary, unless someone tums the
pirate in, or unless his ego gets the better
of him, the chances of finding Captain
Midnight are just slightly higher than
zero,

The possibility of deliberate inter-
ference to a satellite is a weak link in the
satellite-communications chain. That fact
has been obvious to lhe military since the
dawn of the satellite age. But the military
has the methods, and the money, to make
their communications links secure. HBO
and other programmers do net. {t is little
wonder that the industry is terrified. R-E
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ELENCO PRODUCTS AT DISCOUNT PRICES!

20 MHz DUAL TRACE OSCILLOSCOPE

$369 wo.1zsi

MULTI METER with
CAPACITANCE and
transistor tester

3 Model

65 CM-1500
Reads Volts, Ohms,
Current, Capacitors

Transistors & Diodes
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with Freq. Counter

219
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*Frequency .1 thru 10 MHz

GF 8015 without Freq, Meter 169
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514950

0-20v @ 1A
020V @ 1A

BV @ 5A
Regulated, Short Circuit Protected with 2
Cont. 3 Separate Supplies.

Ful
Limit

3 Amp Power Supply XP-650

FREE -

DIGITAL 3
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WITH !

SCOPE - 417
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e
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e
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$545 wo-12s2
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.1 % Resistance M-1180 .71% A% :35.95
ith Freq. M-1182 .25% ACY $39.95
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Shown e B
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) ] 1
1 i
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Calibeated Vert 8 Hor 5434 2170 pins  $25
Reads Voits & Freq 9436 2.860 plns $35
50 MHz LOGIC PROBE LOGIC PULSER
s f
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LP-700 LP-600

20 nec with memory

2 us pulse @ 1A

DIGITAL LCR METER

= - & =
e by Model LC-1800
& lwi | 1 1 950 Measures: Inductors $1 48
e —mm . Capacitors, Reslstors
Yy -' 0-40V @ 1.5A
® 0-20V @ 3A Inductors .1uH to 200 H
- o gapacitompf to 200uf
Fully regulated, short clircut protected current S esistor .0121020M Q
limit control —— Ranges 6Ind, 7 cap, 7 res R
—
O
C&S SALES, 8744 W. North Ter. Niles, IL 60648 @ E 15 DAY MONEY ﬁ
800-292-77t1 (312) 459-9040 BACK GUARANTEE  ASK FOR CATALOG -
2 Year Limited Guarantee! Add 5% for Postage {$10 max.), iL Res., 7% Tax @
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ROBOTICS

Rovers revisited

THOSE OF YOU WHO HAVE FOLLOWED
this column since its inception will
remember the simple two-wheel-
ed mobile platform we presented
in the September 1985 issue. That
platform consists of a wooden
base, two small wheels, and a sur-
plus motor from a Milton Bradley
Big Trak. No, there wasn’t much to
it, but apparently several readers
thought that it was just right to
start experimenting with robotics.

Then in the October issue we
reviewed the Scorpion robot kit
that is available from Rhino Robots
(3402 N. Mattis, P. O. Box 4010,
Champaign, IL 61820). Once again,
based on the letters we've re-
ceived, quite a few of you thought
that was just the right way to get
started in robotics.

This month we'll visit the subject
of rovers again, for two reasons.
One, a product has come to our
attention that we feel warrants fur-
ther investigation, and two, we've
been revitalizing the simple plat-
form robot.

Meet Ernie

Recently we received a large
packet of information from a Cana-
dian company called Microhmega
(#6 918 16th Ave N. W., Calgary,
Alberta, Canada T2M 0K3). The
package contained the technical
manual for their robot rover, who
is named Ernie, and is shown in
Fig. 1. My first impression was of
Ernie was, "Oh no. Not another
turtle.” In fact, | was quite skep-
tical because of the Darth Vader
sunglasses.

However, a day or so later |
picked up the manual and began
to read it. The image of a trivial toy
robot slowly disappeared; as |
read, it became clear that Ernie has

FIG. 1

designed-in features that | had not
previously encountered in a prod-
uct of his class. Let's look at Ernie
in terms of both hardware and
software.

Ernie’s hardware

Figure 2 shows a block diagram
of the Ernie system. Keep in mind
that Ernie is not Hero 2000, but,
basically, a turtle. The CPU is a
CMOS version of the popular
6502. That makes it easy to design
custom programs for Ernie if you
own an Apple |1 or a Commodore

Storage is provided by 2K of slat-
ic CMOS RAM. It is there that the
programs you write and send to
Ernie will be stored. The operating
system that interprets your com-
mands is contained in a 4K
EPROM. I'll explalin what's in the
EPROM in the discussion of soft-
ware later.

Motion is provided by two servo
drive wheels. The servo mecha-
nism is based on a small DC motor,
and feedback to the controller (the
microprocessor) is through an op-
tical encoder wheel much like the
ones described here in the Sep-
tember 1986 column. You can actu-
ally tell the microprocessor how

WwWwWw americanradiohistorv comm

MARK J. ROBILLARD,
ROBOTICS EDITOR

far to move each motor, and it will
take care of everything.

A rover needs more than a brain
and some muscle to move around
in our rather unpredictable world,
so Ernje comes with a built-in so-
nar rangefinder. The sunglasses
function as a bezel for the ultra-
sonic transducers. After discover
ing why the sunglasses are
necessary, | never again winced at
Ernie’s style of dressing.

Microhmega has not neglected
to include some entertainment
value with Ernie, Whereas the Rhi-
no Scorpion has a built-in tone
generator and LED “eyes,” Ermie is
much more sophisticated. He
sports an allophone-based speech

MOTOR
CONTROL
AND
ey FEEOBACK
CIRCUITS
4K X 8 EPROM
OPERATIRG
SYSTEM [P
65002 SERIAL
MICROPADCESSOR M \nvE r ACE
i |
ALLOPHONE ilsE
SPEECH
SYNTHESIZE R Lty
ULTRASONIC
AANGER
CIRCUIT
FIG. 2

synthesizer. (An allophone is a
short sound segment that when
combined with other allophones
can be used to pronounce words
in any language.) Although no
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provision has been made for a
text-to-speech algorithm (which
would convert ASCll-encoded lext
data into recognizable sounds),
the manual does an excellent job
of introducing the reader to the
use of the synthesizer. A music
synthesizer is also included.

Now for the important part.
Sure, the CPU, memory, and the
extra goodies are nice, but there is
one aspect of franie | haven't seen
in a rover before. Ernie has a built-
in rechargeable battery pack. The
machine comes with a portable
charger that allows you to charge
Ernie’s batteries as simply as charg-
ing a calculator. No power-supply
wires need be connected during
operation (which can last for
about two hours on a full charge).

Ernie depends on you for ideas.
You write a program in his native
language and download it to him.
That is done over a simple TTL-
level serial interface. If you have a
computer with a = 12-volt RS-232
interface, use a pair of 1488 and
1489 IC's to convert those voltages
to Ernie-compatible levels.

As you can see from our brief
description, frnie has the hard-
ware to do some serious experi-
ments. If you’re a beginner and

TABLE 1—ERNIE COMMANDS

COMMANOS
Foreard Exit
Reverse Again
Tumlett Stop
Turnnght Look
Looklelt Mondor
Looknght Onginal
Wait Sonaroft
Jump To Sonaron
It Sonar AvoidB
It Random AvoidL
Else AvoidR
Endif AvoidS
Loop Spk
Endloop Auto
Do M

M2

feel that your lack of experience
would hamper your use of Ernie,
I've got a pleasant surprise for you.
The Ernie technical manual not
only describes the robot from top
to bottom, but it acts as a tutorial
introduction to the field of
robotics. Each subsystem—from
the motors to the speech syn-
thesizer—Is described in detall
from a beginner’s point of view.

Ernie’s software

Built-in software includes a ran-
dom roam program, a demo
program, and a language inter-
preter. Upon power-up Ernie
awaits a command. An action is
initiated by pressing either of two
microswitches located on his
base. Pressing the left switch puts
him into a “receive file* mode
wherein a user-written program
can be downloaded from another
source.

The language interpreter, of

course is what you use to write
control programs for Ernie. Pro-
grams consist of sentences and
paragraphs. Each sentence is com-
posed of special command words
that Ernie interprets and acts on.
Table 1 lists Ernie’s vocabulary. The
language itself is called Ernie’s
Mother, Programs are written on
your PC, compiled there, and then
transmitted to the robot in special
codes. frnie comes with a special
disk that aids the compiling and
transmission process. The ability
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to write programs in Ernie’s high-
level language makes it easier to
understand and modify those pro-
grams later.

As you can see in Table 1, Frnie
has many typical commands for
motion. In addition, there are con-
ditional statements that check the
sensors and act according to the
presence or absence of a signal.

Ernie has much to offer the ex-
perimenter. The robot comes
completely assembled and ready
to go. The host software supports
several popular personal comput-
ers, and more are on the way. The
price for £rnie had not been fixed
as of this writing, but it should be
in the $500 range. Contact Micro-
hmega directly for current price
and availability.

Build it yourself

For those die-hards in the
group, let's now revisit the motion
platform mentioned earlier. Out-
side of the base and the motor
controls, no electronic control cir-
cuits were presented. Since that
discussion |'ve been busy adding
to the system.

Figure 3 is ablock diagram of the

DRIVE ARM
MOTOR MOTOR
CONTROLLER CONTHROLLER
8
BUMPER
SWITCHES
|
PROCESSOA
PERSONALITY
CONNECTOR
f |

VOICE ALLOPHONE
RECOGNITION SPEECH
CIRCUIT PROCESSOR
25 KEY 15x5)
MATRIX
KEYPAD
fIG. 3

platform and the mechanical con-
figuration as it now exists. The
control circuitry is mounted on
perfboard and the assembly is
mounted on a second platform.
After much investigation, | decid-
ed not to design the robot using
any particular microprocessor. In-
stead, a “personality pack” plugs

continved on page 91
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SERVICE

CLINIC

The screwdriver serviceman

THERE ARE SO MANY DIFFERENT TYPES
of screws and other fasteners in
use today that you can never find
the right screwdriver, nutdriver,
etc., when you need it. 5o you
have to maintain a collection of
fancy expensive tools, like those
shown in Fig. 1, that are seldom
used, but indispensable when you
need them.

However, as bad as things are
now, they're much better than
they used to be. In the {not neces-
sarily good) old days, there were
Phillips, Reed, and Prince screw
heads, and several other types that
showed up mostly on European
sets. When you took the cover off
a foreign set, you never knew what
kind of arcane fasteners you
would find. The Prince type has a
crosspoint like the Phillips, but
with smaller lands.

Fortunately, things are better to-
day because parts of all kinds are
much more standardized than
they used to be. So we can often
get by with only a few standard
straight blade screwdrivers, a few
Phillips cross-point screwdrivers,
and a Y-inch nutdriver.

Loose screws

l used to bring a bottle of screws
on every service call. Then, if | ran
into a set with oddball heads, |
replaced all the non-standard
screws with standard ones. (You
can see that | was planning on
being the next serviceman to work
on that setl)

Il never forget the TV that had
four bolts in the bottom. After tak-
ing them out, the set remained as
firmly fixed as before! | couldn‘t
figure out what was going on until
finally | woke up and found two

more bolts that | hadn’t seen! They
were shipping bolts that were used
to hold the chassis firmly in place
during transit, and they should
have been removed when the set
was installed. | removed them and
the chassis slid right out.

The good old days are gone, and
it's all right with me if they never
come back! | remember the days
when my tube caddy was full of
wrench sets and assorted
thingamajigs for removing oddball
fasteners. And I’'m happy now that
my toolbox is not so full of tools |
hardly ever use. R-E

SERVICE
QUESTIONS

CANT TUNE LOWER CHANNELS

I've been working on a Toshiba TV,
model €998, that has & scanning
tuner and a memory. The problem is
that the higher channels—7 and
up—can be tuned, bul not the fower
ones. Any help you can give would
be deeply appreciated.—FK., Por!
Hope, M1

I's times like these that make
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me understand why technicians
are leaving the repair field by the
droves. As television technology
becomes more and more com-
plex, the information that we have
to work with becomes less and
less helpful.

According to Sams Photofact for
your set, the tuner has two input
terminals (VHF high and VHF low).
But the tuner schematic doesn't
take us any further than that, so
that we can see how the two inputs
are used. However, we must con-
clude that each terminal is turned
on by a voltage being applied to it
at the right time.

If that is taking place, it's safe to
assume that some other event is
failing to oCcur in the tuner. But if
it's not, you’ll have to work your
way back to the band-select switch
and the control unit {1C¥1) to find
what$ happening in an earlier stage.

READER INPUT

Perhaps your readers might be
interested in hearing about an ex-
perience we had at our Magnavox
service center. We've had a
number of sets come in recently
that had repeated failures in vari-
ous sweep-circuit components of
several E34018 chassis.

On one set, we noticed that the
flyback was running hot. After
plenty of “hair pulling,” we dis-
covered that the picture tube re-
quired a higher G2 setling on our
CRT tester. When we installed a
new tube, the chassis ran much
cooler.

We've spoken to the factory
technicians who said that it was a
new one o them, but that they
would lock into it.—Thanks to
Chris Milda, Kirksville, MO

9861 380120
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THE NEW 1/12-GHZ OR KU-BAND SATEL-
lites have had marginal impact on
the video field to date. However,
some people firmly believe that, as
the Clarke Orbit Belt fills up, the
next satellite revolution will take
place on the higher frequencies.
And the revolution has already be-
gun; as you can see in Fig. 1, there
are at least 15 satellites offering Ku-
band service. But the Ku revolu-
tion is not going as smoothly as
originally hoped; let's see why that
is 50.

The original C-band (3.7-4.2-
GHz) satellites were launched in
spite of the protests of AT&T and
other terrestrial users of the C
band. The Bell system’s poinl-to-
point microwave network covers
the entire North American con-
tinent and is concentrated around
major metropolitan areas. So
there are many locations, in and
around big cities, where you can-
not install a C-band dish system
without experiencing interference
from signals originating from the

Bell system’s terrestrial communi-
cations network on C-band satel-
lite channels.

Special filters and traps are avail-
able to reduce or eliminate that
type of interference, but currently-
available traps and filters leave
much to be desired. The point is
that the C band is not theideal part
of the spectrum to transmit weak
signals back to Earth.

The Ku-band frequencies were
reserved from the start for satel-
lite-to-earth transmissions. There
are actually two separate bands,
both residing in the 11— to 12-GHz
range. One is for something called
“fixed service,” which we won’t
discuss here; the other has been
slated by the FCC for DBS (Direct
Broadcast Salellite) service, which
is the service we’re interested in.
Without interference from AT&T's
terrestrial miCrowave sources in
those two 500-MHz-wide bands, it
is unlikely that there will be prob-
lems with those bands in and
around metropolitan areas.

WWWW americanradiohistory comm

BOB COOPER, |R.,
SATELLITE-TV EDITOR

Currently there are only a few
terrestrial users of those bands.
They have been given a few years
to move to a new band, bul even
today they operate in only a few
locations, such as the Los Angeles
basin.

tnterested in TVRO?

For nearly two years Bob Cooper has
provided a no-charge kit of pnnted mate-
nals that describes the challenges of and
opportunities in selling TVRQ sysiems to-
day. With the present intense interest in
scrambling sysiems. Coop's CSD has
made avallable a new no-charge service.

The SCRAMBLE FAX hotline is a 24-
hour-per-day telephone service that
provides accurate, detailed. and hard-to-
find facls concerning the changeover o
scrambiing in tho sateline communica-
tions indusiry. Information describwng sai-
8lllte receivers lested tor scrambling
compatitaiity. sources ®f authenzed de-
scramblers. whoiesale rates of scram-
bling equipment and services—all are
provided on the SCRAMBLE FAX hotline.
There 18 no charge for thal semice. other
than your long-dislance telephone ex-
penses. Simply dial (305) 771-0575 for a
concise and fimely three-minute capsule
report that covers Ihe latest in scrambling
news.

The FCC's original plan, which
was formulated in 1979, called for
satellite transmitter powers of
about 230 watts per channel. Had
that been technically feasible, dish
antennas (on Earth) in the two- to
three-foot range would have
provided wideband video service.
Since the plan was formulated,
however, several technological
changes have occurred:
¢ Receivers have become more
sensitive, making it possible to re-
ceive weaker signals with smaller
antennas.
¢ Attempts to produce satellite
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transmiiters at the 230-watt power
level have failed.

Currently the only time-tested
Ku-band transmitters operating on
satellites can generate outpul
powers of only 20 to 50 watts. That
works out to be 6 to 8 dB less
power than had been suggested
for Ku-band service. Some of that
shorifall can be compensated for
by the improved recelvers that are
available today—they‘re much
better than those that were avail-
able in 1979. The rest can only be

made up with larger antennas that
offer greater gain.

RCA and Ku

RCA, which pioneered the ex-
plosion of C-band services in the
mid 1970's by launching a pair of
24-channel satellites for domestic
use, has now launched a pair of 50-
watt Ku-band satellites {Ku-1 and
Ku-2). They are presently the most
powerful satellites in orbit that of-
fer commercial transponders for
lease on the Ku band. Many of the

AACIO-ELECTRONICS
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SCRAMBLE-FAX
SCRAMBLE-FAX

from Bob Cooper

IF satallitea scrambling is important to you, hare is a singla
source of timaly, cenfidential information of great value;
SCRAMBLE-FAX. Bob Cooper is routinely gathenng all of the
important scrambling information (who. what, when, where and how)
and compiling it in pnnted form in an important newsletter called
SCRAMBLE -FAX tm. Sources for pirate decoders, reports on attempts
to 'beat the system’, full lists of who is scrambling, how and when.
Each issue of SCRAMBLE-FAX is timely and new; but, each issue
is a detailed encyclopedia of scrambling information and totally
complete.

THE:
SURLAAB (s
M DHMATION

.. il CHANNEL
“ poal

EACH issue of SCRAMBLE-FAX s
sent 1o you via AIR-mail the very day
your ofder Ts entered. Simply call
30577710905 to order your copy

REPORTS on M/A.Com efforts to shut down
pirate units, exporting of bootleg descramblers
outside of the USA. complete listings of all (374)
channels now scrambling and those planning to
scramble. The activities of DESug. the DES Users
Group. and their progress on ‘breaking’ the
Videocipher ‘code’, moditying recevers to accept
Videocipher and much-much more

WESTAR Caémwmn o Tarmk an:.;uq-d
M oake decoden kx HBO/ Shombime ckher
trpe ices Purs. Bt 30040 40 i oty
mcmummmmmcﬂmwﬂ*
B cecoder unkt kor $500 (L) oy several mesrks, CLisTeng 4 decoces

e Ry oty than through thew 800 {have VISA or Mastercharge card
T e ety and e S Qi m e S handy) or write fof your Copy enclos-
iocation (SCRAMBN E FAX WEests i iy S04 boguom Shore, Gl ing payment for $10 (US funds) to

Ontancx ancl 416/842-2577 s rer ron-500 weico) the address shown below. PLUS —

each issue is 'supported” by a
SCRAMBLE-FAX ‘Hotllne’ tele-
phone updating service.

DIAL 305/771-0575 anytime for a complete update on the status
of scrambling. ‘Hotline’ recorded reports are provided by Bob Cooper
as an ‘instant update’ to SCRAMBLE-FAX and carry fast-breaking
news items of interest t0 the scrambling scene. But have your
notebook and pen handy, each ‘Hotline' report contains many
telephone numbers and addresses you will want to retain!

SCRAMBLE-FAX by 8obCooper

305/771-0505 or for free ‘Hotline’ service, 305/771-0575. To order
by mail, send check/money order or enclose VISA/Mastercharge

number and expiration date: CSD Magazine, PO. Box 100858, Ft.
Lauderdale, Fi. 33310
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transponders on the RCA birds
have already been spoken for by
the established cable program-
mers. And HBO is planning a part-
nership arrangement with RCA for
the third satellite in this series,
Ku-3.

So there is dearly much interest
in the Ku band and the supposed
advantages of shorter wave-
lengths. But, for all of the apparent
advantages (mainly, smaller anten-
nas and greater utility in metro-
politan areas), there are some
serious disadvantages as well. Rain
is one. Moisture in the air, at either
the uplink site or at any downlink
site, can cause significant degra-
dation of any passing signal. In a
two-inch-per-hour rainstorm,
losses of as much as 10 dB are pos-
sible for receiving sites with low
"look” angles.

In 1978 Holiday Inn was a C-band
pioneer; they installed terminals
at hundreds of motels coast to
coast. Now they are replacing the
C-band terminals with 4.5-meter
(that's about 14-3/4 feet!) Ku-band
terminals, and are broadcasting a
new five-channel TV service into
their franchised and wholly-
owned motels. Many of the 4.5-
meter Ku-band dishes are actually
larger than the C-band dishes they
are replacing. Why is that the case,
since Ku band is supposed to allow
smaller antennas?

First of all, Holiday Inn is using a
20-watt (per channetl) satellite;
that's an automatic penalty of 4 dB,
(compared with RCA's 50-watt sat-
ellites). Next, Holiday Inn’s engi-
neers are convinced that |losses
due to rain and heavy fogs will be
severe, so they want as much re-
serve gain in their systems as pos-
sible to prevent loss of signal at any
motel.

Years ago the careful planner of
a small dish system always gave
consideration to something called
margin, extra gain simply tucked
away in the closet to be used in the
event of a rainy day (pun intend-
ed). A typical margin was 3 dB. You
could build in margin by selecting
a larger antenna than what was re-
quired for normal, clear-sky recep-
tion. The problem is that, on the
Ku band, 3 dB will doubtless prove
inadequate for many locations; es-
pecially those where heavy rains
are possible. R-E
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& Graphic Biofeedback Monitor
You can actually train yourself to be more composed and at peace.
Using your computer, a color monitor and this dewvice, its easy.
Ronaid A. Peterson

10 TVRO Antenna Pointer
Here’s how to use your computer to pinpacint your dish to bnng in
those satellites. It saves a lot of arithmetic! Elery €. Smith, Jr.

12 Okidata Upgrade
Got an Ckidata printer? Wish you had a bigger, better one? Heres
how you can quickly, easily, and at fow cost, get more performance.
Elliott S. Kanter

Editorial

Letters

L I L]

Computer Products

5 Software Review See Page 12

ON THE COVER CompUTERDIGEST

rf—--uo-wmmmm.

That big, beautiful OKDATA® printer you see on our cover may be OhIDATA UPGIHADI
littte more than & gleam in your eye, but until you can afford to Pir= <! T Nl bl Lol B S

replace the one you have, you can upgrade to get more and better [
.

performance. See page 12,

COMING NEXT MONTH

{,ln'c;\\:l-:l‘l;“uuu LEDMAL K
We've got an absolutely dynamite issue coming up In Novemberl Linimg Your Limtrates 1o {amtrad Emngimas
We're lackaing off with a story on streaming tape for computer EVRO ANTENNA OIS
backup, and following that with an easy-to-build protocol T e S

converter Then we've got a handy-dandy program for helping
design Schmitt triggers, and another program that gives you all the
TV channel frequencies plus a lot more. And as a wrap-up, you'll
find an excellent piece on retrofitting printers. Of course, we'll stifl
have our Editorial, our Letters, and our Computer Products. It's
going to be a winner, so don’t miss itl

2 ComputerDigest — OCTOBER 1986
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EDITORIAL

The changing face of computing

BAt one time, 8 "memaory” unit consisted of tiny ferrite beads strung on
three wires. Today, things have advanced radically. And the room-sized
computer that required a controlled temperature and raised floorboards has
gone the way of the Reo, the Franklin, the Cord and the Tucker. Today's
personal computer would appear to have reached a zenith, and the small
“2" is intended.

8ut recently we've seen advances in our own state-of-the-art technology
that predict even greater things yet to Come. Surface ACoustic Wave
technology, optical disks, and advanced levels of miniaturization are
aborning. If we could pull aside the vell, we'd see wonders as vet hidden
and we can but speculate on what those might be

Tomormow’s computer miracles are aready here. We've already got
fluorescent flat screens, we've got ti-directional high-speed printers, and
scientifically-designed keyboards that allow you to almost think with your
fingers, And owr computers operate faster than the human mind, and
accept your input at a faster rate than you €an type it in.

Which reveals almost instantly what the weakest link in computing is... It's
us, the human element that slows computing from what it could be to what
it is. Qur next great advance in computing is to design a new type of
human. We should have four eyes instead of just two. In that way, those of
us that have to look at the keyboard while inputting would be able to keep
two eyes on the keys and two eyes on the screen, And since the typical
computer keyboard has 83 keys, we should develop hands with at least 42
fingers on each one. In that way, one finger could rest on a separate key and
the need to move the fingers while typing would be obviated. Imagine
how that would increase your speed!

While I'm on the subject, we should have an RS-939 Jack at the backs of
our skulls 5o we could do away with the monitor entirely When you're
piugged into your computer, all you'd be able to see would be the screen,
and you'd be able to do it without using a separate monitor.

And finally, | want to build an illuminated sign for the top of my monitor,
that when it hears the words "DINNER'S READY™ it automatically lights up
and says “IN A MINUTE”

Yes, some great, new advances are coming in the world of computers, |
just don't betieve that I've outlined any of them.
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LETTERS

The Cost of Change

| bought a new computer and
find that my old serial printer
won't work with it. An interface
wolld cost almost as much as a
used paraliel printer Could any of
your reaciers use my old prnter?
It's letter quality, and I'd like to get
3 hundred bucks plus shipping
costs.—PT, Trenton, NJ.

W never meant the Letters
Column to be “swap shop * but
we e willing to help out

Errors

Whenever | want to build a
project in @ magazine, | ahways
wait a couple of months to see if
there are going to be any
corrections. Considering the
number of projects you publish,
there are relatively few mistakes! —
R S., Sioux Falls, SD.

Thank you! We thought we

made a mistake once, but we
were Wiong!

Helpl

I'm desparately looking for a
program called “"Computer Novel
Construction $et” from Hayden
Software. Its no longer being
produced, and Fm willing to pay
for it, or a copy of it. Can anybody
help me?—L S., Massapequa, NY,

if you can help write to
ComputerDigest.

Caveat Emptor!

If 1 buy 3 piece of computer
equipment am | better off to buy
something expensive or something
far-less costly and upgrade it by
putting in add-ons? | am a
capable electronics technician but
was wondering about the
economics.—FL., Ft. lauderdale,
fl.

its hard to say Usually we
aclvise people to buy the best
they can afford, thereby making
their first expense their last. But if
YOU CONSITUCT YOUr Owri, WOrk
carefully and instalf with equal
Care, you have the advantage of
Choosing your own times and
Costs.

Wants A Book
I read in a recent editorial that
ComputerDigest is now three
years old. Are you planning a ‘'ocok
of “The Best Articles?”—RS.,
Atlanta, GA.
Not yet.

Goof-Off

I'm trying to stail a science
project for school and told the
teacher | had written to you for
information. So what's the value of
a resistor with three red bands?—
M.P, Portland, RI.

29K Now get lo work.

COMPUTER PRODUCTS

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

LINE CONDITIONER, features a surde-
protected RI11 data link, in addition
o a plug-in AC power-surge sup-
pressor, protecting sensitive
electronmcs equipment aganst voltage
spikes and surges, as well as virtuaily
elminating Commos-and-nomal-

CICLE 18 ON FREE INFORMATION CARD
mode noise. There is a nolse rejection

of 130 dB common-mode and 80 ¢ip
nomal-mode.

4 ComputerDigest — OCTOBER 1986

A field-replaceable power-line
surge arrestor is plugged into the unit
and 1solates itself if damaged by high-
enerdy strkes, An LED status light
continuoushy monitors its Condition
The unit features better than 95%
efficiency, potential to handle infush
current up to 10X rdating, and multiple
service outlets.

Line-conditioner units are avallable
n SOOVA, 1, 2, 3k VA power ratings,
with end-user prces ranging from
$395,00 to $935.00 —Displex, Inc., 1
Alexander Place, Glen Cove, NY 11542,

GRAPHIC TABLEY, the mode| GT 1510,
is compatible with every personal
computer available today: it interfaces
easify with PC's when it is used in
conunction with CAD software.
Included wath the model GT 1510
are a pen and puck. It 1s the only
tablet to offer the following as stan-
dard features: a relegendable menu-
strip area with strips for AUOTCAD and

blank for customized CAD instructions
In additon, it comes with a power
supply and all cable connections

CMCLE 19 ON FREE INFORMATION CARD

The model GT 1570 Graphic Tablet,
complete with Cursor puck and pen, is
priced at $795.00.—Cherry Electrical
Products Corporation, 3600 Sunset
Avenue, Waukegan, IL 60087,
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SOFTWARE
REVIEW

How to back up a protected disk...

BAs |oNng as there were newcomers to personal
computing the distributors of the most popular
programs justified the prices for their software by the
myth of software prrates, who made millions of unpaid
for and unauthorized copies. Although it was the best
of times for software sales—creating multimillionaires
overnight—the distributors went to great lengths to
prevent unauthorized backups, “unauthorized”
meaning a backup for the user whao might have just
plunked down $300 to $500 for the program. Now,
software sales are tough o come by There are at least
five decent versions of every kind of program, and with
competition much of the top-selting software is now
available in unprotected versions. Meanwhile,
thousands of users are stuck with unbackable software,
dreading the day when the “original” disk actually
wears out (yes, oxide wears), while those who have
converted to hard disk find the protected software
won't run on a hard disk at all, or requires a "key” disk
to be in drive A:. (Requinng a key disk eliminates the
advantage of a hard disk, as well as wearing the
unbackable original.) Either way, the protected
programs provide limited use, and the distributors
won't swap the protected software for the
unprotected version.

A low-cost solution to the probilem of oider,
protected software is a program calied COPYIIPC,
which can back up either protected disks or protected
working disks, or it can bypass hard disk restrictions. A
protected working disk is an uncopryable working disk
that was created from the distribution (original)
program disk by an instalf program. Either the working.
copy contains the DOS and is self-booting {but cannot
be backed up), or it does not contain the DOS and
must be used in Drive B: while the original distribution
disk in Drive A: functions as a key. Often, the install
program permits an extra backup working disk to be
made from the original, but the original disk cannot be
run by itself.

There are two kinds of hard disk restrictions. One
preciludes the program munning from a hard disk even if
the user can copy it to the hard disk. The other requires
the distribution disk to be in Drive A: as the “key" If
your computer has the usual one fioppy and hard disk
configuration, it's obvious that you can't wnte to a
floppy data disk.

COPIPC which resolves the problerms, consists of
six utilities. Only four are used for making backups and
by-passing hard disk restrictions. One of the others is a

SETUP program which installs DOS on the disk so it can
be made self-booting. (But the DOS must be an
unmodified version.) The other is BULKERAS which
electronically wipes a disk by destraying all data,
leaving onty the track formatting.

The backup utilities consist of the main COPYIPC
program itself, a special version for the IBM-PC-Jr,
NOGARD, which backs up software that resists the
normal COPYIIPC backup procedure, and NOKEY which
is loaded into RAM prior to a program from a hard disk
and eliminates the need for a “key” disk in Drive A

COPYIIPC needs a minimum of 64K RAM but it wall
use all availabie memory to speed things It will back
up either single or double sided disks as waitten. It's
equal to the DOSS DISCOPRY and DISCOMP utilities
combined. The COPYIIPC program also tests the speed
of the disk drives used for making backups because
even with the drives nunning at the nomal tolerance of
200 rpm backups should be made from the faster drive
to the slower {you can run out of disk space if copying
from a slower to a faster drive). While the easiest
procedure uses two drives, backups can be made
using one drive by following the screen prompts on
when to swap disks.

COPYIIPC cannot make a functional backup of certam
programs. although it might appear the backup is
successful the program won't run from the copy
However, it will usually indicate this problem and
prompt for the user to run the NOGUARD utility, which
uses both the original distribution disk and the non-
functional backup to create a functional unprotected
Copy that can even be installed on a hard disk,

Users of hard disks having several hundred dollars
invested in software that won't fun unless the original
distribution disk is installed in drive A: as a "key" will
find the most valuable feature of COPYIIPC to be the
NOKEY utility, which is lcaded into RAM just before the
main program. NOKEY “tricks™ the restricted program
into believing the key disk really is in drive A:. Drive A:
cycles once and as far as the hard disk is concemed
the key disk really is in drive A.. However, drive A is
empty and available for a data disk, a disk file source,
or whatever

Although COPYIIPC backs up the distribution disk
and frees the hard disk restnctions of many commaonly-
used programs, it doesn't work for everything.; at least
that’s what's implied in the documentation. {Since our
collection of software is more of less conventional,
everything we tried could be backed up or used on a
hard disk.} Central Point Software supplies a long list of
some 150 popular programs wiath which users have
reported success using COPYIIPC. If you have software
that isn't on the list the best thing to do is phone the
distributor direct at (503) 9445782

COPYIIRC is available for $39.95 (plus $3.00 shipping
and handling} direct from Central Point Software, Inc.,
9700 SW Capitol Higrway, #100, Portland, OR 97219. It
runs on the 1BM PC, XT, AT and PCx, the Compagq, the
Columbia, the Corona, and some other very
compatible compatibles. If you're not certain it will run
on your computer, call the distributor before you buy
4Dp

CIRCLE 17 ON.FREE INFORMATION CARD

OCTOBER 1986 — ComputerDigest S

WwWww americanradiohistorv comm


www.americanradiohistory.com

GRAPHIC BIOFEEDBACK
MONITOR

Here’s a simple and interesting experiment...

Ronald A. Peterson

mBiofeedback is a fascinating area of exploration in that
it allows you to mechanically produce a physical
reaction that is associated with a change in your
thoughts Perhaps some of the fascination comes from
the possiility that with a subtle enoush device one
codld draw a line on & computer screen or direct a
robot to maove an object. Such an advance would give
us the ultimate N remote control and would provide an
end to many excuses for not doing things, since the

1 REM---BIOFEEDBRACK ROUTINES

2 REM-—-RE DECEMBER 5, 1985

3 REM--- RONALD PETERSON

10 RE!---L.0AD MRCHINE ROUTINES
20 FOR 1=4896 TO 4163

38 READ A:POKEL,A:CK=CK+R

40 HEXT 1

50 FOR 1=12288 TO 12386

60 READ A FOKEL,A:CK=CK+A

70 NEXT 1

80 FOR I=12344 TO 123557

9@ READ A:POKEL, R CK=CK+A

109 HEXT I

11@ IF CK=22442 THEN 120

115 PRINT"ERROR IN DATA STRTEMENTS"
116 STOP

120 REM---SET FREGUENCY

139 SYS4096

140 PRINTPEEK(8192)+2564PEEK(3193)
150 FORI=1T0180:HEXT

160 PRINT "JET TOQ S5@--2".

170 GETA$ IFA${C"" THEN 208
189 GOTO136

19¢ REM---CLERK SCREEN

200 POKES3289,6:POKES3281,0
218 FOR I=1624 TO 2823

215 POKEI, 160:NEXT I

220 FOR [=35296 TO 56295

225 POKEL,Q:NEXT I

226 REM---UPDATE GRAFHICS

240 $YS540%6

250 Q=FEEK(E192)+256#PEEK{8193)
260 CL=CL+1 CL=CLAND1S:POKE12434,CL
278 FOR J=1 TO 3#Q:NEXT

280 SYS§122c8

290 GOTO 248

2%% REM-~-REARD JOYSTICK FORT
200 DRTA 120 , 169 ., 9 , 141
3106 DATA © , 32 , 141 , 1

320 DRTA 32 , 173 , O , 228
330 DRTA 41 , 1 ., 240 , 249
340 DATA 173 , © , 220 , 4!
350 DATA 1 , 208 , 249 , 22

& ComputerDigest — OCTOBER 1986

thought would be sufficient to trigger the action.

This article describes the interfacing of a simple
biofeedback device to a Commodore 64 computer to
provice a graphic display of your state of mental
relaxation. The most easily measured property of your
body which can be linked to changes In state of mind

360 IATR 64 , 16 . 173 , ©
372 DATA 220 , 4t , 1 , 24@
32m DATA 246 , 32 . 64 , 16
320 DATR 173 , @ . 228 , 41
408 DATR 1 , 208 , 24€ , 28
419 DATA 96 , 173 , @ , 32
420 DATA 24 , 105 , 1 , 141
430 DATA @ . 32 , 173 . 1
440 DRTA 32 , 105 , @ , 141
450 DATR 1 , 22 , 173 . ©
460 DATA 228 ., 41 . 1 , 240
479 DATR 232 , 96

480 RE!M---DISFLAY ROUTINES
490 DATA 169 , 8 , 133 , 251
Sopm DATA 169 , 216 , 133 , 252
9190 DATA 169 ., @ , 141 , 144
329 DATR 48 , 169 ., 490 , 141
530 DATA 145 , 48 , 162 , 12
S49 DATA 173 , 146 , 48 , 172
959 DATA 144 , 48 , 254 , 234
568 DATA 145 , 251 , 234 , 200
570 DATA <204 145 , 43 , 208
980 DATA 247 , 32 , 0 , 49

590 DATA 238 ., 146 , 48 , 238
€00 DATA 144 , 48 , 206 , 145
610 DATR 45 , 2082 , 16 , 224
628 DATR 234 ., 234 , 234 , 206
638 DATH 144 , 48 , 206 , 144
649 DATA 48 , 238 , 145 , 48
€50 DATA 238 ., 145 , 48 , 162

L N . R I o)

660 DRTA 12 , 173 , 146 , 48
670 DATA 172 , 144 , 48 ., 143
680 DRTA 251 , 208 , 204 , 145
6950 DATA 48 , 208 , 248 , 32
700 DRTA © , 49 ., 238 , 146
710 DRTA 48 , 286 ., 144 , 48
729 DRTR 238 , 145 , 48 , 202
7CB DATA 16 , 227 , 96

749 RE!M-—--SUBROUTINE

750 DRTA 165 ., 231 ., 24 , 1@3
760 DATA 4@ , 133 , 251 , 163
772 DATA 252 , 195 , @ ., 133
¥80 DATRA 232 , 296

WWWW.americanradiohistorv.comm
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Flg. 1—SCHEMATIC DIAGRAM of interface device between
joystick port and the bioleedback monitoring device.

is the resistance of your skin. To measure skin resistance
we will use a biofeedback device made by Radio
Shack (catalog #63-675, $12.95) The output of this
device will be connected through a simple interface
circuit to the joystick port on the computer and used
to control the speed 8t wiich a graphic pattem
changes.

To bean, build the circuit shown in figure 1. Since
circut speed is not a problem and there are no
dangerous voltages, the construction technique is not
critical. Building the circuit on perftooard of an
experimenters socket is fine. A 1/8-inch miniature
phone plug is used to connect the eanplug output from
the biofeedback device to the circuit. A joystick
extension cable is modified by cutting off the end that
goes to the joystick in order to connect the circuit to
the computers joystick port. Pay attention to the color
coding of the modified cable. (See figure 2.} Improper
wiring could short out the five volt power supply in
your computer, destroying itl

Next type the program into the computer ang Save It
BEFORE running it. Since the program uses machine
code routines, any error in typing it in could cause the
computer to hang up, thus Making it necessary to type
the program in again. When you run the program the
machine code will be Ioaded into memory and

t 2 3 4 5
(o o] (o} (s} (o]
(o (o] (o] (o
6 7 ] g
Pin Color Type
1 Green Joy Up
2 Yellow Joy Down
3 Orange Joy Left
4 Red Joy Right
5 Brown Pot DY
6 Blue Firs Bution
7 Black + SVdc
8 Gray Ground
9 White Pot AX

'Fig. 2—JOYSTICK PORT pinout diagram 1or lhe Commodore,
Reler lo the text tor turther clarilicalion.

automatically checked. Examine the DATA statements if
an error occurs when it is run The program can be
tested by connecting a joystick to port 2 and running
the program while moving the joystick up and down. A
message will appear with a number next to it while you
move the joystick. Keep mowving the stick and hit the
space bar on the computer. After a few moments the
screen will clear and a graphic pattern will appear If
you do not get the pattern then something is wrong
and you should check the program for typing errors.

To make it all work together, first load the program
and run it. Then piug the biofeedback device into the
circuit and connect the circuit to joystick port € on the
computer Next you need to set the frequency of the
oscillator in the biofeedback device It will not oscillate
unless it is connected to something so attach it to your
fingers and then tumn it on and adjust its pitch control
until the number next to the message on the computer
screen begins to change. When you have 8 reading in
the 50 to 200 range, hold down the space bar to
activate the display The screen will clear and a moving
pattemn will appear. Then sit back and relax! The speed
with which the pattem changes should now aiter
depending on how relaxed you are. Since the device is
sensitive to changes in skin resistance be careful not to
move the hand with the electrodes attached to it or
you will alter the pattern speed.

How it works

When you are relaxed your breathing siows, your
heart slows down and your muscles 10osen up. In this
state your body doesn't need to bum as much fuel to
keep geoing, and so with the furaces damped down
there is less oil, water and other wastes expelied
through your skin. This causes a change in the resistance
of your skin and it is this change that can be measured
and fed back to your senses with the proper davice

Radio Shack’s biofeedback device Ts essentially a
variable frequency pulse generator where the
frequency is controlied Ly resistance. A small current is
fed through your skin, amplified, and then used to
control the oscillator The pulse output from the
oscillator is fairy sioppy however so it has to be
cleaned up before Deing sent to the computer. The 555
timer 13 configured as 8 monastable multivbrator {one-
shot flip-flop) to extend the duration of the pulses
which are then fed to an inverter made from a NOR
gate to further square them up Power for the circuit is
provided by a +5Vdk line from the joystick port. The
output of the inverter is fed to a pin on this port which
is usually connected to the UP switch on a joystick.
Thus each pulse from the biofeedback device is made
to look to the computer like a joystick switch opening
and closing.

The software contains three fundamental parts. The
first is @ BASIC routine which provides master control.
The second s a machine language subroutine that
reads the joystick port and counts the time between
pulses. Lines 140 and 250 in the BASIC program read
this count from where It is stored in RAM. The third Is
another machine language routine that draws the
colcred pattem on the screen. Line 260 in the BASIC

CCTOBER 1986 — ComputerDigest 7
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R-E Computer Admart

Rales: Ads are 2¥4" x 274", One insertion $825. Slx insertions $800 each. Twelve
insertions $775. each. Closing date same as regular rate card. Send order with
remittance 1o Compuler Admart, Radio Electromcs Magazine. 500-B Bi-County
Bivd., Farmingdale, NY 11735. Direct telephone inquiries to Arline Fishman, area
code-516-293-3000. Onfy 108% Compuier ads are accepled lor this Admart.”

CALL NOW
AND

RESERVE
YOUR SPACE

® & x rale $800.00 per each Insertion,

#® Reaches 239.312 readers.

# Fasl reader service cycCle.

& Short lead time fors the placement of
ads.

Call 516-293-3000 0 reserve space. Ask
lor Arine Fishman. Limled number of
pages available. Mail materials to:
Computer Admart, RADIO-ELEC-
TRONICS. 500-B Bi-County Bivd., Farm-
ingdale, NY 11735,

PROMPT DELIVERY!!!

M ¥ SHIPPING {LISUALL
wnyu%m-mnﬁ

DYNAMIC RAM

1M jo0okxy 100 ns  $70.00
250K S4Ked 150 na 400
256K, 256Kx1 100 ns 5.50
256K 258K 3.34
256K 56KK1 274
129K 121 150 ns 425
E4K saad 150 ns 129
EPROM
27512 LETEY.] ns  $2300
27C256 apnod 250 ns 665
272596 anxa 250 ns 520
27128 18xx 250 ns 365
27C64 sxxa 200 ns 4.55
2764 mxd 250 ns 340
STATIC RAM

43256012 s 120 ns ssgoo

B2ENP-15  akst 150 ns

Mctrab ey | MICROPROCESSORS UNLIMITED, INC.
REE e pens e (918) 267-4961
e et

F= = 1

AN
INTRODUCTION
TO Z-80
MACHINE CODE

11 l l l
| | 3
.-*-A
BP152—Machine code programming is direct
programming of the microprocessor without
using a builtt<in high-level compuler fanguage
such as BASIC. You can Increase running
speeds dramaticalty by using machine code.
Leam how to wnte your own machine code
programs. Some simple demo programs are
inciuded. Getyour copy by sending 55.95 plus
$1.00 shipping in the U.$. to Etecironic Tech-
nology Today inc., P.D. Box 240, Massape-

qua Park. NY 11762-0240.

a CIRCLE 61 ON FREE INFOAMATION CARD

COMPUTER MUSIC
PROJECTS

'cmw«uwe
Projects

*

BP73—Computer Music Prolects shows how
to use your hame computer toproduce elec-
tronic music. Many circuits. Mastly jargon
tree. Send 5§6.95 plus $1.75 shipping lo ELEC-
TRONIC TECHNOLOGY TODAY INC., PO Box
240, Massapequa Park, New York 11762-
0240.

MICRO [l
INTERFACING |
CIRCUITS — | &
BOOK 2 ﬁlg )

BP13—This book is about real-world interfac-
ing including topics such as saund and speech
generators. temperatlure and optical sensors,
motor controliers and more. Includes circuit
descriptions and background infor to ad n
using or adapting the carcurts to your applica-
tions. Ta order your copy send §5.75 plus
$1.00 shipping in the U.S. to Electronic Tech-
nology Today Inc., R0, Box 240, Massape-
qua Park, NY 11762-0240

program sets the starting color for the pattem every
time it is redrawn. Machine language is used here for
speed. The pulses from the biofeedback device are at
audio frequencies and BASIC is far too slow to count
the length of time between pulses. Changing all the

PARTS LIST
Semlconductors
IC1—4001 quad NOR gale
IC2—555 timer

Resistor

R1—10,000 ohms, %4 watt, 5%
Capacltors

C1—.001uF., ceramic
C2—.01uF., ceramic
Miscellaneous
Ji—Miniature phone plug

P1—Modified joystick extension cable (See text)
BF1—Bioleedback monitor (Radio Shack #63-675)

Wire, perfboard, solder, etc.

8 CompulerDigest — OCTOBER 1986

initially

colored bars on the sCreen would also be too slow In
8ASIC as shown by how fast the screen is cleared

The software and hardware described here can be
used for a vanety of other purposes wath little or po

medification. The duration of events 1asting less than a
few seconds can be measured by connecting a switch
to the joystick port in place of the circuit. A crude
audio frequency meter could be built by using the
machine code routine to measure the duration of one
cycle. (A comparator and amplifier will probably be
needed to square up and increase gain of the signal.)
The code could also be modified to read the other
Joystick switch connections in order to sense several
events simultaneously (The lowest four bits at memory
location 56320 represent the four joystick pesitions.

robot! P

WwWww americanradiohistorv comm

The fifth bit is the fire button.) Experiment wath it!
Maybe you'll be the first to buwiid a thought-Controlled
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Electronics Paperback Books
EVERY BOOK IN THIS AD $6 OR LESS!

] BP25—25 S|MPLE AMATEUR BAND ANTENNAS....55.00. AN are Ingxpensive
0 bulld, vl perlonT well. (hoces. beama, mangle dnd even & mind Mhombic.

(] BP12a.20 PROGRAMS FOR THE IX SPECTRUM & 16K ZX#1.... 8575 Pro-
grams 15 nan. Programs © M fun with. Even peOgrams that will helo you warm o
wiTte DrOgrara

' 160—COIL DESIGN & CONSTRUCTION MAHUAL ... 5595 How tha habbyat
can bulld BF, IF, audio and powar cosls, £hokes and transkormers. Covers AM, FM
and TV apphcanons

[ 208—PRACTICAL STEREC & QGUADROPHONY HANDBOGK ... $3.00. A rvher
ence book ©F all interesled M stere and Mulichanne! Sound REMOGUCHION

BPE9—MINI-MATRIX BOARD PROJECTS. _$5.00. Here are 20 useful crcuity
thal can be Built &0 A mine.maln: board that i (ust 24 hales By 1en copper- ol stops

[ BPMST—HOW TO WRITE ZX SPECTRUM AND SPECTRUM+ GAMES PRO-

GRAMS.....55.95. A crysfal-clear shep-by- 180 guite 10 WIThng rour own graphucs
Qames Ograms

BP117—PRACTICAL ELECTRONIC BUILDING BLOCKS—B0ak 1.....55.75.
Oscitlory. Tunars, Norse Generatons, Rectibers. Comparators, TRoger s and more.

219—SOLIC-STATE NOVELTY PROJECTS... $4.95. Fun projects include the
& musacal insitumen thal o played by refleching a bght beam with your
hard, gt My Mo

1 ¥R—SOLMD STATE SHORT wWavE RECEWWERS FOR BEGINHERS.. .$5.00
Modern aokd.state crcuns hal will deked 8 laity fegh e of periormance

BP126—BASIC & PASCAL IH PARALLEL... 3484 Takes these two program-
miNg langquagss BNg develops [FOQrams i both Lenguages Simultaneausty

O 224—50 CMOS IC PROJECTS....$5.25. Incluces Sections on multnbe B00E,
ampliers and cscilalors. Qe devices. and special devces

L1 225—a PRACTICAL INTROOQUCTION TD DIGITAL IC'S... $4.95. Manty con-
Cemed wath TTL devicas Includes seversl simple propecls Plus & Oges ceout test
sol and & SRgital counter mer

) 226—HOW TO BUILD ADVAMCED SHORT WAVE RECEIVERS... 3550 Ful
practcal ponetruchon detaia of & number o RCENGS I Clesenied

[] 227—BEGINNERS GUIDE TO BUILDING ELECTROMC PROJECTS....$5.00.
How 10 tackir the practical side of electronics S0 you CEN sucorssiuly Sudd
Slection: powcts

) BP6—ENGINEERS AND MACHINISTS REFERENCE TABLES... $235% Somw
Inread cnts. drill sized. circle dnvision, angles. tapers BNd mon.

123-—FIRST BOOK OF PRACTICAL ELECTRONIC PROJECTS....$3.75. Proj-
ocia include Mo distorion meter. super FET receve:, guilar amplifier. metronome
A more

BE24—52 PROJECTS USING IC T41....85.25 Loty of propects bull s thes
one availabee IC.

[ BPI2—HOW TO BUILD YOUR OWN METAL & TREASURE LOCATORS....
$5.00. Electronic and Practical delads on the sumpke and W DEVISIVG SO0 S brLcTion
of hatrodyne metal locaioos

L BPI3—ELECTRONIC CALCULATOR USERS HANCBOOK.... 3575, Invaiuabie

book for al cakculaior owners Tells how to get the most ot of your calculator

BPJI8-—50 CIRCUITS USING GERAMAMIUM, SILICON a ZENER DI.
ODES.... 5800 A collecton of usetul Circulis You'® wart In your lirary

BFI7—50 PROJECTS LSING RELAYS, SCR'S & TRIACS.....$5.00. Budd pri-
oy indicalons, Bght modulators. wamng devices. light dimmers and movs.

1 BP3%—50 FET TRANSISTOR PROJECTS.....$5.50. RF ampifiers. test equip-

M, ners. recevers, 1008 controls, #1C

BP42—SIMPLE LED CIRCUITS.....$5.00, A large selecton of simple apiicalions
for this pimple electromne component

BA27 —HOW TO DESIGN ELECTRONIC PROJECTS. .. $5.75. Helps Ihe reader
10 pul projects together from standard chhoult biocks with & minimum of nal and
~TOr.

BP122—AUDM) AMPLIFIER CONSTRUCTION. . $5.75 Construchon deladls lor
preamps #nd powaed amplhiiers up thiough & 100-want DC-coupled FED ampliber

BPA3I—HOW TO MAKE WALKIE TALKIES. 5500, Equpment for kw.power
handd-rekd of pOabée BOMRHON

BP45—PROJECTS IN OPTOELECTRONICS.... 35.00. inciudes intra.red cetec.
W0rs. Iransmeters, modulaled kght 3 and phatographe: Apphcabons

BPAB—ELECTROMIC PROJECTS FOR BEGINMERS. . $5.00 A wide rangs of
eduly gompioted propects for The beginner Includas SOME No-SOKMING MM

BP43—POPULAR ELECTRONIC PROJECTS. . 85 50, Pack:, sucho. household
and les] squip POy are &l inthaded

| aPS1—ELECTRONIC MUSIC AND CREATIVE TAPE RECORDING...$5.50.
Showa how YOu can make electronc MUBIE al home with the simplest and most
I DEN S SOURNT ent

] BPSS—ELECTRONIC SECURITY DEVICES.... $5.00. Includes boih simple and
more sophisicaled burglar alarm cucis using hght, inirl-ted, snd trasoncs

BP53—SECOND BOOK OF CMOS IC PROJECTS.... 5500, More ccuits shom-
ng CMOS apiicaions. Masl ane of & tarty wmple design

BP72—a MICROPROCESSOR PRIMER ... $5.00. We star1 by designing a small
COMPUESt wnd Show how Wik CBN cvarcome kS sharicomgs

1 BP7B—PAACTICAL COMPUTER EXPERIMENTS.. $5.00 Consiruct bypcal
COMpPUtar circuits wang descret Qe K o a basic understanding o WOw compart-
o3 hunchon,

| BP—AM INTROOUCTION TO RADIC DXING.....$5.00. How you can fune in on
ol amateur and pommereial broadeasts from arsund the workd It the comion of
your home

BP94—ELECTROMIC PROJECTS FOA CARS AND BOATS.  %5.00. Fitleen
$mPIE profects that you can use wiih your cas of bosl All are designed to operate
from 12,900 DO supphes

-'---------_------‘--------l

RE10-86 $50 01 and above .

$1.00
$1.75
$2.75
$3.75
$4.75
8575
57.00

|

1

| ELECTRONIC TECHNOLOGY TOOAY INC. SHIPPING CHARGES IN

0 PO Box 240, Massapequa Park, NY 11762-0240  USA & CANADA

' $0,01 to $5,00,
£5.01 to $10.00.

b wame g = gg.m 10 20.00,

01 10 30.00.

: Address — = = $30.01 to 40.00 .

l- City Stale Iip £40.01 10 50.00 .

L

OUTSIDE USA & CANADA Number of ordered
Mutiiply Stupping by 2 tor sea mail Ll D
Muftiphe Stupging by & for alr mail

Total prce of merchandise . 5.

Sales Tax {New York State Heswtents onfy} . S

Shipping {see chart). S

All paymenls musi

Ti nodoted
be in LS. funds Pyt e
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ANTENNA
POINTER

Let your computer nail those satellites!
Elery C. Smith, Jr.

8Okay, you've got & computer and you're into Satellite
reception for your TV, The program offered here will
help you in aiming your dish nght on the money, and
we're even going to dive you & way to check and make
sure that everythings working right.

The TVRO Antenna Pointing program is written in
BASIC and can easily be programmed into almost any
computer. All your entries must be in decimal, If your

10 PRINT*TY CHANNEL FREQUENCY O1RECYORY"
20 PRINT " sesssssnsnunsusnanannnn®

‘30 INPUT*TV CHANMNEL " 3A%

A0 A=ASClAS) : 1TFAYSATHEN300

30 CavAL(ASY

100 IFCCZTHENSGDO

110 1FCLSTHENZ200

120 IFCC7THEN]®O0

130 IFC(14THEN)BO

140 INPUT"UMF OR CABLE *3;Bs

190 IF LEFT#(E@8®,1)="C*THEN3ZD

140 IFCXBATHENSDD

1) BC=14:BF=4q70:607T0400

10 BCm?:BF=174:60T04 BC=S5:BF=74:G0TD400
200 BC=2:BF=34:60T0400

300 IFAYPOTHENSDO

3i0 C=a=-%1:PRINTAS* =CABLE CH# " |C

320 1FC)&STHENGODD

330 IFC{23ITHENPRINT *MID BAND CHANNEL" :GOTO340
340 PRINT"SUPER BaAND CrHanMEL®

1330 BC=23:8F=214:60T0400

340 BC=14:BF=120

400 LB=BF«(C-BC)=d

410 UB=LiBe4

420 FYm| Bei.29:FCmFU+3 , SBiFamFU+ 4. 5

430 FL=LB+4a?

340 JL=UB+4]+211U=LBe4742

450 PRINT®FREQUENCY RANGE=® LB*TO®*juUB3*HHZ.®
440 PRINT®"PIX CARRIER=" j1FV;°HMM2Z."

470 PRINT"COLOR CARRIER™")FC{"MHZ."

480 PRINT*SOUND CARRIER=® jFA | "HHZ . *

490 PRINT*NOTE:1 THE FOLLOWING®

300 PRINT*ASSLMES A RECEIVER®

%510 PRINT*WITH A 4l=-47MH2 1.F.°

S13 PRINT® (41 .25MHZ SOUND, 4%.78MHZ PIX.)°
%20 PRINT"LDOCAL OSCILLATOR=® |FLjy"HH2."
%40 PRINT®IMAGE RANGE=";IL|"TO®jIUj*HH2."
330 PRINT"MORE?*

S40 GETCS;IFCea® "THEN340

S570 PRINTCS:IFCe="Y*THENZ0

3580 END

400 PRINT®NON-EX1STENT CHANNEL® :GOT020

PROGRAM LISTING ABOVE is written in BASIC and lets you
use almost any computer to help aim your salellite antenna.

10 ComputerDigest — OCTOBER 1986

TV CHANMEL?

3é

UHF OR CABLE?

CABLE

SUPER BAND CHANNEL

FREQUENCY RAMGE= 293 TO 300 MHZ.
PIX CARRIER= 29%. 2% HHZ.

COLOR CARRIER= 296,83 MMZ.
SOUND CARRIER= 2¢9.7% HMZ.
NOTE: THE FOLLOWING

ASSUMES A RECEIVER

WITH A 41-a7MH2 [.F.

(41, 2367 SOUND, 4%, 7%MW2 PIX.)
LOCAL OSCILLATOR= 341 MHZ.
IMAGE RANGE= 382 TO 388 MHZ.
HORE?

Y

feanunERaffasReffssannn

TW CHANNEL?

W

W =CABLE CH® 3¢

SUPER BAND CHANNEL

FREQUENCY RANGE= 294 TO 300 MW2.
PIX CARRIER= 293.23 MM2.

COLOR CARRIER= 298.83 HH2.
SOUND CARRIER= 290%9.7% HHZ.
NOTE: THE £OLLOWING

ASSUMES A RECEIVER

WITH A 41=47MHZ 1.F.

(41 .23z SOUND, 4%.73MHZ PIX.)
LOCAL OSCILLATOR= 341 HH2.
IMAGE RANGE= 382 TO 388 MM2.
HORE?

M

SAMPLE PRINTOUTS are for Orlando, Florida. and Hunlsville,
Texas. Enler our numbers after the program is installed and
see it you come up wilh the same answers.

longitude is 95 dlegrees, 30 minutes, it must be entered
as 95.5. And of course, you must not reverse longitude
and latitude.

Included here are two typical samples of entries,
one for Orlando. Flonda, the other for Huntsville, Texas.
To check your program once it's installed, simply enter
my numbers and see if you come up with the same
answers. It's that easy

There’s one other thing. Most computers calculate
angles using radians. The 01745399 changes your
“degrees” entry to radians and back to degrees again. If
your computer compensates for a direct entry, simply
leave the 01745329 out of the program. <D
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R-E Books Admart

SILICON-CONTROLLED
RECTIFIER PROJECTS

1586T—From TAB Books. A

treasure trove of exciting

projects using SCA’'s and

alher low-cost thynstor de-

vices for power-control ap-

plications. intludes a so-

phlslicated burglar-alarm

system, an SCR-based —"
smoke-alarm System. a remote-contro
parage-door apener, and a high-tech light dim-
mer that uses the output from your Stereo to
modulate the intensity of your lights. And then
there are 20 more. To order— ask for book
15867, include your cheek lor $9.95 plus
$1.75 shipping in the US, and order Irom—
Electrantc Technology Today Inc. PO, Box
240, Massapequa Park, NY 11762-0240.

CALL NOW
AND

RESERVE
YOUR SPACE

* 6 % rate $800.00 per each insertion.

¢ Reaches 239,312 readers.

* Fast reader service cycle,

* Short lead time for the placement of
ads.

Call 516-293-3000 to reserve space. Ask
for Arline Fishman. Limited number of
pages available. Mall materials to:
Books Admart. RADIO-ELECTRONICS,
500-B Bi-County Blvd.. Farmingdale. NY
11735,

THE TRANSDUCER
PROJECT BOOK

1992T—From TAB Books. A unique callection
of practical transducer devices that you can
put topether Simply and inexpensively You can
buid a seismic sensor a temperature survey
meter, an Open-door annuncialar, a moisture
detector, an aytomatic night light. and more.
To order—ask for book 19927, znd include
your check tor $8.95 plus $1.75 shipping in
the US, and order fram—Elecironic Tech-
nology Today Inc.. P.O. Box 240, Massape-
qua Park, NY 11762,0240.

ELECTRONIC CALCULATOR
HANDBOOK USERS

BP33-Presents formulae, oata, methods o
caleulation, conversion factors, etc,, with the
calcuiator user especially in ming, often illus-
trated with Simplé examples. An invaluable
book tor all calculator users, whatever their
age or occupation. $5.90 plus $1.00 shipping
inihe US and Canada gels you your copy. Ask
for BPA3 and order from Electronic Tech-
nology Today Inc., P.O. Box 240, Massape-
qua Park. NY 11762-0240.

INTERNATIONAL
TRANSISTOR
EQUIVALENTS GUIDE

bt
BPB5_Designed to help the  oowee
user find possible sub-
slifutes for a popular user
Oriented selection ol modemn
transistors. Intiudes devices “
produced by more than 100
manuiacturers. Wherever
possible. equivalents are sub-divided into Eu-
ropean, Amencan and Japanese types. Mate-
rial type, polarity and manufacturer are also
shown. T0 order BP35 send $7.50 plus $1.75
jor shipping in the US and Canada to Elec-
{rani¢ Technology Today Inc., P.O. Box 240,
Massapequa Parkk NY 11762-0240.
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THE COLLECTED WORKS OF
MOHAMMED ULLUYSES FIPS

166—By HUGD GERNS-

BACK. Here Is a coilection of 7,

21 April Fools Artcles, re- (‘

pnated from the pages of the ‘J :
magannes they appeared in,

as a 74-page, 8% x 11-inch
book. The stories were wint- | S5 500
tem between 1933 and 1964, et >
Same of the devices actually exist today.
Others are fust around the corner. All are fun
and almos! possible. Stories include the Cord-
less Radio Iron, The Visie-Talkie, Ebectronic
Razor, 30-Day LP Record. Teleyeglasses and
even Electronic Brain Senvicing. Get your copy
today. Ask lor book 166 and inciude $12.00
plus $2.75 shipping in the US. and order from
Radio-Electronics Bookstore, 500.B Bi-
County Bivd., Farmingdale, NY 11735.

PRACTICAL
ELECTRONICS
CALCULATIONS AND
FORMULAE

BP53-—A workship manual

for the electromics enthusis

asl. It bridges the gap be-

tween tomplicated technical

theory, which sometimes

seems to have little retevance

ta practical work, and ‘cut

and try' methods that may bfing success in
design, but leave the experimenier uniulfilled.
To get your copy Send $6.95 plus $1.75 for
shipplng in the US and Canada 1o Electronic
Technology Today Inc., P.O. Box 240, Mas.
sapequa, NY 11762-0240.

ELECTRONIC GAMES

BP69—A number of Wteresting electronic
game projects using IC's are presented. M
ciudes 19 different propcis fanging from a
simpie ¢oin flipper, to 3 competitive reaction
game, 1o electronic roulefie, @ combination
lock game, a game timer and more. To order
869 send $5.00 plus $1.00 shipping in Ihe US
and Canada Io Electronic Technology Today
Inc., 0. Box 240. Massapequa Park, NY
11762-0240.
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OKIDATA
UPGRADE

How to get more out of your Okidata— Without putting a lot more into it...

Elliott S. Kanter

NThe Okidata Models 82 and 83A have for years been
a part of many home and business computer Systems.
Their reasonable cost and good reliability and speed
have made them a staple for the medium- or small-
volume printer user who was willing to put up with
inconvenience in exchange for the durability and
reliatlity usually associated with an army tank.

One of the minor inconveniences present with both
printers, which only vary in column wiclth capability
{82A-80 col., 83A-132 Col.) is clearly shown in Tabie 1,
an actual print sample of the rather limited selection of
{4) type sizes. However to further complicate this
lirnitation, there was no easy way other than writing a
simple BASIC program with an appropriate "LPRINT®
command to change these type sizes, unless you went
to the trouble of customizing your wordprocessing
program and convert these command codes to others
which a program such as WordStar™ could recognize.
As if to placate those users of the Okidara line, the
company included some values/oenefits which were
not present on other printers. Okidata 82A and 83A

Fig. 1—Front vlew and orientation of the Okidata ML 824
Printer.
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supported your choice of either senial or panllel ports,
to a degree. The senat port had a built-in speed
limitation of 1900 baud and could only support Certain
protocols without the addition (at extra cost) of what
Okidata referred to 88 a High-Speed Senal Card.
Essentially, the paraltel port followed the Centronics
conventions, but the printer codes, those control
sequences which determined what type siZe was
selected, i.e. 10 CPi {(normal type), 16.5 CPt {condensed
type), B.3 CPl {expanded type) or CPt {wide type)
were not compatible with the defacto industry
standard Epson codes. This made interfacing marny of
the features available to IBM™ PC users difficult unless
you purchased a replacement set of ROM chips called
the "Plug ‘N Play” option or added the Okidata
OKIGRAPH option. You had to really love the 82A/83A
1o put up with these mincr inconveniences—out
considering the fact that it would run forever with @
change or two of ribbon, and was faier than the
Epson competition, the printers found thewr way into
many computer applications

While offering two options to enhance the ability of
the Okidata Printers to respond {much in the same
fashion) as the I1BM Graphics or Epson MX-80/mMx-100
printers, not much else was done to improve upon the
printing quality except perhaps by some diehards with
the expertise to write custom programs and make the
printers do other and somewhat better printing jobs.
Yet at the same time there were aftermarket products
available for the Epson products which permitted
alternative type styles, sizes and even near letter-quality
at fairly reasonable cost adding in the neighborhood of
about $130.00 to the basic cost of the printer. When the
Okidata owners called or wrote these cormmpanies
whose ads said "_enhances dot-matrix pnnters. . .offers
near letter quality..etc.” they found out, sorry but we
only support the Epson and true-Epson compatible
printers, we have no plans to support the Okidata

WwWww americanradiohistorv comm
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products, This remained true until 8 Costa Mesa and
now Irvine, California Company called Rainbow
Technologies Inc,, introduced the first in a series of
enhancements for the Okidata printers. The onginal or
parent product, OK-Writer™ added near letter quality,
dot addressable graphics and other features to the
printer via a8 PC card which replaced the existing three
ROM chips, it also expanded the speed of the built-in
serial port from its 1200 baud limitation to 2400 baud
and provided some other goodies which were front
panel selectable and didn't require any skills in
computer programming.

Progress, like time, stands still for no person,
company or computer and Rainbow Technolggies built
its second generation product, the PC-writer™,
incorporating many of the features of the QK-Writer and
adding just a few more enhancements like:

* Pica, elite or compressed type styles

* Double width characters in any type style

* Draft (DQ 120CPS) or Near Letter Quality (LG 30 CPS)
* Ability to print all [BM printer symbols

* Ability to print double line box drawing symbois

* Backspace for easy overstriking

The items listed above can't really do the PC-Writer
as much justice as the print sample of the self-test.
This actual print sample is the result of the built in self-
test activated from the front panel in much the same
manner {pressing and holding the LINE FEED button
while tuming the power ON} as the conventional and
unmodified seif-test runs on the B2ABIA. However the
results and printowt are outstanding.

in order to gain some things you sacrifice others. In
the case of near letter guality, the PC-Writer, like its
competition, the super-enhanced Epsons will not
operate at the nominal 120 CPS, but will slow to around
30 CPS, however, because near letter Quality requires
multiple passes, there's always a chance of a higher
noise level due to vibration. In the case of the PC-
Wwriter, this problem is minimized by converting the
honizontal emphasis commands into vertical emphasis
or double strike commands.

To make any dot-matrix printers output more Closely
resemble near letter or letter-quality, the dots formed
by the print head must be made to fom a denser
pattem. This is accomplished by multiple-passes and

Sample Printouts for Urmodified Okidata 82A

JTHIS IS A SALE (F CIMDENSED 16.5 CPI TENT

THIS LINE RETURNS YOU TO NORMAL

EXPANDED 8. 2CPI TEXT

‘RETURN TO NORMAL 1@ CPf

WIDE ScPI SAMPLE TEXT
RETURN TO NORMAL

Sample print out unmodified Okidata ML 824 printer. All print
styles were accessed via "LPRINT” commands.

results in @ decrease in speed. However these usual
technigues do not allow for all of the type fonts
available with PC-\Writer and are the result of creative
approaches to command Code Programming in order
to make 3 printer whose average retail price (my area)
was about $236.00 plus the PC-Wniter (at a suggested
list price of $112.95) perform like a letter quality printer
selling for double its pricel One catch, you have to be
handy enough to install the small circuit board yourself.

For those of you who read and followed my articles
in the July and August issues of Radio Electronics and
built your own compatible PC/XT's what comes next
will be a piece of cake. if you haven't worked on any
electronics devices, the instructions and illustrations
that follow will make the conversion seem easy encugh
to follow: A note of caution to either group of installer/
builders, once the cover of your printer has been
removed, there is a potential for acCrdental electnc
shock. Before proceeding any further, unplug your
printer from the AC wall cutlet and disconnect the
cable leading to your computer.

You will need the following hand tools to
accomptish the modificauon: Phillips Mead screwdriver
with at [east a 4-inch shaft, IC Puller (Radio Shack) or
small fiat-bladed screwdriver

These items are desireable, but not essential to the
medification: Anti-static wrist bracelet, Diagonal
Cutters, or A length of hookup wire, a 25K ohm (or
greater) resistor and two alligator clips.

Warning

The PC-writer circuit board module can be damaged
by static electricity. Do not remaove it from its protective
packaging until you are readly to install it in your printer

INSTALLATION

After you unpiug your printer from the wall and
computer, position it as shown in Figure 1. As you view
the printer from the front, you will see to your right, a
large black plastic knob coming out of the right side of
the case, This knob is the platen knob and must be
removed before we can proceed, Rermove this knob by
gently pulling it off and set it aside.

MATTEN kN0

\\ TWO SCREWS HOLD UPPEd COVEN IN ruce//
Fig. 2—Detail view with call outs of the upper cover

showing the two screws which must be removed as well as
the platien knob.
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Remove the access cover by gently lifting it up and
set it aside.

Refer to Figure 2 and loosen the two recessed
phillips head screws which hold the front upper cover
in place Remove the cover by lifting it up and pushing
it back to release the hooks Iocated on the back panel
of the printer. Carefully set the cover aside, taking the
necessary precautions to avoid [0sing the two screws.

Tum your printer around as shown in Figure 3 and
locate the control circuit board, It is normally [ocated in
the first slot from the rear unless you have the optional
high speed serial card. If you have the high speed senal
card installed, you will have to remowe this card before
going any further. if you have the high speed serial
card, locate the two hoid-down screws one at each
side of the circuit board and carefully remove the
board to enabile you to access the control circuit
board.

If you do not have the high speed seriai card
installed, Iocosen the two hold-down screws at either
end of the control circuit board and carefully lift it up
until you can identify the three large ICs located at the
top right hand comer (as viewed from the rear) and
shown in Fgures 4. Using either the small flat bladed
screw dnver or the |C puller, remove these three 24-pin
ICs by gently prying them loose from therr sockets. The
ICs are numbered 004, 005 and 006. You may have to
remave cable CNS from its socket on the control board
in order to access these 3 [Cs. Once you have removed
the ICs you may put them aside, they will not be
required when you install the PC-Writer module. Before
proceeding with the instailation, check that capacitors
C27, C98 and C29 are at approximatety a 60 degree
angle relative to the control circuit board, if they are
not, bend them as required. Check to see that
capacitor C28 is at approximately a 90-degree angle
and correct if need by bending. This will facilitate the
installation of the PC-Writer Module.

i you have the anti-static bracelet, place it around
your wrist and connect the alligator clip at the end of
the wire to a suitable ground connection. If you are
wearing a metal watch band, you can use the wire,
resistor and two alligator clips to form a similar
protective device, Connect one end of the resistor to
one of the alligator clips. The other end of the resistor
is fastened (twisting is suitable} to a bare end {either

Ig. 3—Rear view l lh printer's control clreult board
visible when the upper cover has been removed.
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end of the wire), the remaining alligator clip should be
attached to the end of the wire and connected to a
suitabie ground connection. The reason for these anti-
static precautions is to eliminate the chance that static
electric discharges could damage the PC-Writer
module. Now you may open the PC-Writer container
and carefully remave the module. Refer to Figure 5, the
PC-Writer and locate it with the arrows pointing
upwards and the circuit components facing you. if you
are installing the PC-Writer in an Okidata 83A, locate
resistor B labeled "CUT FOR MLB3A." Using a diagonal
cutter, carefulty cut the wires attaching this resistor to
the circuit board and discard the resistor. Carefully
remove the protective foam from the underside of the
circuit board, and observe the pins extending from the
non-component side.

Align these pins with the corresponding locations of
sockets 004 and 006 on the circuit control card. Gently
press the module into these two sockets and continue
the pressure until all pins have been seated in the
sockets. Your PC-wrter does not use socket 005, Check
your work and ensure that all pins are firmmly seated as
shown in Figure 6. If you had to remove cable CNS,
reconnect it at this time. Carefully slide the circuit
board cown and refasten the two hold down screws
located at either end of the Circuit board. Be careful
not to pinch any wires under the circuit board during
this step.

Tum your printer around so that it is facing you and
set the front operator control DIP switch as follows:

Position ON OFF

1 X
2 X

3 X
4 X
5 X
6 X
7 X

AENOVE &
QECAND

Flg. —Detail view of the ROM’s {3) and the cabie CNS. The
3 ROM ICs are removed and discarded, the cable CNS may
require disconnection.
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If you wish, you may refer to Section 4 or Appendix
C of the manual which comes with your PC-Writer to
select other conditions, however, the conditions
selected as shown above (2 on, all others off) are the
recommended power-on conditions.

Replace the upper cover by reversing the process
used to remaove it. Hook the cover at the rear panel and
seat it, ensuring that the wire paper quide is flipped
forward. Using the Phillips screwdriver tighten the two
recessed hold down screws. Replace the access cover
and replace the platen knob previously removed. You
have now completed the installation of the PC-\Writer,
The protective foarm may be used to store the 3 ROMs
removed from the printer. Proceed to the following
section and test your installation.

Testing

Load your printer with paper Plug the printer into the
AC wall outlet. Press and hold the line feed button
while you tum the power switch on. Release the LINE
FEED button and your printer will begin to print the
one page document/type sample. This one page will
be repeated until you depress the SEL button or tum
the printer OFF

In case of problems

If the printer does not operate immediately and
begin the self-test printout, tum the power off,
disconnect the AC power cord and recheck all of the
installation steps.

Exploring your new PC-Writer

Now that you have installed the module, the normal
control functions of the Okidata Prnter (See Figure 7)
have been enhanced and have additional functions
which will be described at this time.

LINE FEED BUTTON-With the printer deselected (RED
LED SEL is OFF), pressing the button for more than one
second causes the line feeding paper motion to repeat
until the button is released. This can make it easier to
move the paper over a short distance to the next top-
of-form. it can also be used In conjunction with the
TOF (top-of-form) button to advance the paper

nTPrery
nesaton n SRy | o v
cut roe £ "

MiDA

1|l-|.-l.;‘¢f¢.|“_
L L

-
J
-
-
-
-
-
-
* -
I-
-

Fig. 5—The PC WRITER Module with call out for location of
Resistor B. This resistor is not used with the wide carriage
ML B3A printer.

upwards by small amounts. Holding the TOF SET
button down and gently pressing the LINE FEED button
continuously will advance the paper, when you reach
the desired position, relax the UNE FEED button and
the new top of form will be set,

SEL (Sefect) BUTTON-Each time this button is
pressed the prnt head will move to a new position.
When the printer Is first selected the print head will
move to the left margin to recalibrate for proper
printing. When you deselect the printer by pressing the
button and the RED LED is off, the print head will move
to the center to permit you to install the paper without
the need to manually mave the print head, It 1s also
possible to put the printer ON-LINE after starting a
form feed action even though the paper is still moving.
Briefly press and release the SEL button and the SEL
LED will come on as $oon as the paper has stopped
moving.

FORM LENGTH ROTARY SWITCH-This switch now has
several new functions. If you are using the 132 col. 83A,
switch setting 6 now seiects a page length of 8%
inches rather than the 8 inch page length shown in the
printer manual and repeated on the B3A's access cover
This will allow you to use paper 11 inches wide by 8%
inches high. The other uses of this rotary switch will
be covered under the “Feature Selection” category

Now that you have instalied your PC-Writer, your
Okidata Printer will provide full emulation of the [BM
Graphics printer and more. How much more will
depend on what you elect to set by using escape
sequences described in detail in the PC-Nriter manual
(Section 6.2), how you make use of the front panel
Features Selection which will be described in detall
and your own specific requirements

The default setting you made earlier on the DIP
switch located on the form of the operator control
panel enables the selection of all of the enhanced
functions. If you desire to use only those functions
used or supported by the IBM graphics printer, and no
more, you would set swatch 5 to ON and 1 and 8 to
OFF, and not use any of the unique escape sequences
for the PC-Whiter A description of some of the possible
settings can be found in Section 4 and 6 of your PC-
writer's manual. For the present, let's leave the swatch as

Fig. 6—The PC WRITER Module installed on the control
circuit board.
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set previously, and enjoy as much of the ease-of
selection and feature as possible.

feature selection

The PC-Writer's features cen be accessed in two
ways. The first is via traditional computer control mode,
this will require that you use the escape sequences
unique to your PC-Writer and for the present, we
suggest that you confine yourself to the second mode, .
the user of the now enhanced Front Panel Seiection
Mode which will allow you access to the most
desirable features without the need to program or refer
to charts or tables,

FRONT PANEL SELECTION mODE-In this mode, you
will use the SEL bwtton, the LINE FEED button and the
FORM FEED button and the FORM LENGTH rotary
switch. Each of these controts and their function will
be expiained separately.

Selecting a feature

To convert the front panel control to feature
selection, depress the SEL button for one or more
seconds to activate the front panel selection mode
This is indicated by an audible tone and the SEL LED
flashing at a rate of about £ or 3 times per second.

To select a feature rotate the FORM LENGTH swatch
from its normal forms length setting to the desire setting
as listed below:

Setting# Feature Selected
Print HELP Menu
Letter quality
Elite character pitch
Compressed character mode
Wide characters
Shortened characters at 12 lines per inch (1pi)
Emphasized printing (bold faced)

Double Stnke printing
Dumb terminal mode
Print shifting atphabet test

If position 1 through 8 is selected the SEL LED will
indicate if that feature In ON {selected) or OFF )f the
feature is ON the SEL LED will be ON more than it is off,
if the feature selected is OFF the LED will be OFF more
than it is on. To change the setting or state of the
selection, press the LINE FEED button once, Pressing it

OO0 OO B W RO =D

' [ :
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|

Flg. 7—Detail view of the front panel controls. All controls
now have enhanced functions under the PC WRITER.
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again will change the selected feature to its opposite
setting {off becomes ON, or on becomes OFF). If the
FORM LENGTH switch is at the 0 position, pressing the
line feed button wall print a list {menu) of the features
available from PC-Witer and their status (ON or OFF).
Position 9 if selected will immediatety begin to print a
shifting alphabet test as shown in Table 3, To stop this
test, press the SEL button,

Draft quality is selected whenever letter quality is
not selected. The compressed mode has no effect
while the Elite character pitch is selected. Pica
character pitch of 10 Cpi is selected whenever neither
elite or compressed mode is selected. Tuming off the
shortened character mode (Position 5) will also select
6 LPI spacing. in the dumb terminal-mode, ail control
codes except Carriage Retum {CR), Line Feed (LF) and
Form Feed (FF) are ignored.

You ¢an alse print out the part numbers of the
PROMs installed in the module. This information could
be helpful whenever you need to discuss either a
problem or performance wath a factory representative.
To print these parts numbers, press the TOF SET and
FORM FEED buttons simultaneously.

Once you have selected the desired features, briefty
press the SEL button. The LED lamp will go off and an
audible tone will sound to ndicate that the normal off
line {deselected) mode is in effect. Retum the FORMS
LENGTH switch to its nommal forms length setting and
press the SEL button agaln to place the printer ON-
LINE. The printer will now be ready to print using the
selected PC-Wniter Feature.

While the normal functions of the operator front
Panel controls are well described and documented in
your printer manual, using PC-Whiter you can also make
power-on selections of these features by pressing and
holding the button while tuming the printer power on.
The buttons and their Power-On features are as follows:
Operator Button Feature Activated TOP SET
Compressed character pitch in draft mode FORM
FEEDPica character pitch in letter quality mode
SELElectronically reverses the operator DIP SW Pos 8 kor
ON/OFF or OFF/ON, allows both a seriat and parallei
cable to be connected to the printer (DO NOT USE
WITH HI-SPEED SERIAL CARD!) LINE FEEDSelf-test and
demonstration mode. FROm & LINE FEEDDiagnostic
Hex dump mode

All features can be deactivated by depressing
{deselecting) the SEL button once of when you tum off
the printer

There are many more things you can do with PC-
Writer, but if they were all described here, Rainbow
Technologies wouidn't have to print a manual. The
manual that comes wath PC-Writer has sections on code
information which is well structured and compiete
enough to enable you to really take charge of your new
printér and exploit it to the limit, after all that's one of
the best reasons for buying an enhancerment in the first
place.

For more information about PC-\Writer and any of
Rainbow Technologies other products write to therm at:
Rainbow Technologies Inc., 17971-E Skypark Circle,
Irvine, CA 92714, (714} 261-0298. <D
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STATE OF
SOLID STATE

Dual-condition sensing
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OFTEN WE NEED TO MONITOR TWO DIF-
ferent conditions and raise an
alarm when either condition falls
above or below a normal value.
Those conditions might be, for ex-
ample, the outputs of a dual-voit-
age power supply, indoor and
outdoor temperatures, or the high
and low levels of the contents of a
tank.

The electronics of such a two-
input monitoring circuit has been
greatly simplified by the introduc-
tion of the 3041 Monitor/Alarm IC
by the Microcircuits Division of In-
tech. The 3041 is a dual-input cir-
cuit designed to monitor two
different voltages and give an in-
dication if either varies from the
preset level by more than a user-
settable predetermined percen-
tage. The IC can provide a steady
or an oscillating output, depend-
ing on the state of pin 4. The

steady-state output is suitable for
driving an LED, a lamp, or a TTL
gate; the oscillating output is suit-
able for driving a speaker or a
lightbulb.

The 3041is packaged in an eight-
pin mini-DIP. As shown in Fig. 1, it
consists of a dual-input voltage
comparator, a voltage regulator,
and an oscillator. The 2.5-volt ref-
erence that is supplied by the reg-
ulator may vary between 2.2- and
2.7-volts DC. The reference volt-
age is available at pin 3. Maximum
current drain {with the alarm on) is
13 mA from a 5-voli supply, and 25
mA from a 15-volt supply. Tem-
perature stability is typically +50
ppm/°C.

The dual-input comparator
monitors the voltages applied to
pins 1 and 8, and compares them
with reference voltage Vi, which
is present at the junction of exter-
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nal resistors R1 and R2. Actually,
the voltage at pin 2 of the IC is used
as the reference voltage, but the
voltage at the junction of R1 and R2
is a more accurate representation
of the voltage to which the com-
parator inputs are compared.

Only six discrete components
are needed to build a basic
monitor/alarm circuit. External re-
sistors R1 and R2 are typically 1000
ohms each. Resistor R3 is deter-
mined by the desired “trip” toler-
ance, the percentage deviation
from normal that will cause the
alarm to trip. The resistor’s value
can be calculated as follows:

R3 = {100.000 - % Tolerance) - 1000

The accuracies of resistors R1, R2,
and R3 affect the tolerance of the
comparator outputs by a factor of
10:1. For example, if the value of R3
is off by 5%, the comparator out-
put will be off by 0.5%.

Capacitor C1 filters the voltage
regulator’s output, reduces noise
to the comparator, and ensures a
high-resolution trip point.

The internal oscillator can be
disabled by grounding pin 4. For
an AC output, connect an RC net-
work 1o that pin as shown in Fig. 1.
The values shown there will pro-
duce an output of about 1000 Hz;
other frequencies are easily ob-
tainable by using other compo-
nents. Intech’s data sheet contains
anomograph that aids component
selection for various frequencies.

The 3041's open collector output
{pin 1} can supply as much as 30
mA of current. The output is off
(high) when both comparator in-
puts are within tolerance, and on
(low) when either input is out of
tolerance. With the component

9861 HIROL20
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values shown in Fig. 1, when either
Vin OF Vin2 varies more than 5%
from Ve a 1-kHz tone will be
heard.

The 3041 can be used to monitor
negative voltages. To do so, just
connect pin 6 to the most negative
point rather than to ground. If only
one input is used, the other must
be connected to the Vg pin.

Ripple detection

The 3041 can be used lo detect
ripple or oscillation at the inputs.
To do that, connect a capacitor be-
tween the arm and the upper end
of one of the input potentiome-
ters. The DC voltage level is set by
adjusting the pot while the AC sig-
nal is fed directly to the input
through the capacitor. The circuit
will respond to a peak AC voltage
of 150 mV with a 5% tolerance set-
ting, 230 mV with a 10% setting,
and 420 mV with a 20% tolerance
setling.

The value of the capacitor is de-
termined by the value of the pot
and by the lowest frequency of the
signal that is to be detecied. After
setting the potentiometer for the
desired DC level, measure the re-
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sistance between the arm and the
high end. Select a capacitor whose
reactance at the lowest frequency
is small compared with the resis-
tance it will be shunting.

For a data sheet and additional
information on the 3041, write to
Intech, Inc. Microcircuits Div., 2270
Martin Ave., Santa Clara, CA
95050-2781.

New dual JFET op-amp

NEC Electronics has introduced
the nPC812, a new low-offset-volt-
age dual-JFEFinput op-amp de-
signed for stable operation when
driving high-capacitance loads.
Even when working into a 6800-pF
load, the pPC812's oulput is abso-
lutely stable. That stability is the
result of using NEC's high-speed
(f; = 300 MHz) PNP transistor in
the output stage. The high-speed
transistor eliminates oscillation
problems when sinking current
into a large capacitive load.

Other features of the device in-
clude low input-offset voltage (3
mVY maximum) and low input-off-
sel voltage temperature drift {7
wV°C) In addition, the device has
output short-circuit protection, in-
ternal frequency campensation,
and a high slew rate (13 V/us).

Applications include fast sam-
ple-and-hold, high-speed inte-
grators, and any circuit requiring
high-performance input and out-
put characteristics. The wPC812 is
available in standard 8-pin plastic
DIP and surface mount packages.
Pricing for the DIP package is $0.66
for 100 + lots. NEC Electronics, Inc.,
P. O. Box 7241, Mountain View, CA
94039.

Quad multiplying D/A

Precision Monolithics’
DAC-8408 quad 8-bit, multiplying
CMOS D/A converter with memo-
ry is designed for applications that
require data-path verification, self
diagnostics, and PC-board space
savings.

The I1C contains four identical 8-
bit DAC's on a single CMOS chip.
Each DAC has its own reference
input, feedback resistor, data
latches, and internal 3-state buff-
ers, The IC uses an 8-bit TTL/
CMOS-compatible data port that
is bus-compatible with most 8-bit
microprocessors, including the
6800, the 8080, the 8085, and the
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Z80. The port is common to all
DAC's in the |C; doing so reduces
pin count and aliows the device to
be packaged in a 28-pin, 0.6" DIP.

The DAC-8408 features a read/
write capability that allows each
DAC's data word to be read from
an addressable memory location.
By reading the laiched register
contents back, the controlling
computer can execute data-path
verification, self-checks, and ana-
log output updating.

The device is available in two
grades in both military/industrial
and commercial temperature
ranges. Prices in 100-piece lots
range from $8.03 for the lower-
grade commercial devices lo

35.82 for the top military grade.
Precision Monolithics, P. O. Box
58020, Santa Clara, CA 95052.

New P-channel JFET's

The 2N5460-2N5465 from Sil-
iconix are low-cost P-channel JFET
devices designed for a broad
range of applications, including
servo amplifiers, analog switches,
level shifters, and contro! loops.
Featured are high breakdown volt-
ages of 40 to 60 volts, low operat-
ing currents of 1to 9 mA, and high
gain (1000 to 6000 pmhos, mini-
mum). Fast switching is made pos-
sible by the devices’ low inter-
electrode capacitance (typically 1
to 5 pF). The JFET's come in TO-92
packages. In 1000 piece lots the 40-
volt ZN5460, 2NS5461, and 2N5462
are $0.40 each. The 60-volt 2N5463,
2N5464, and 2N5465 are $0.60
each. Siliconix, Inc., 2201 Laurel-
wood Rd., Santa Clara, CA 95054,

High-power Darlingtons

The ZTX600 is the latest addition
to Ferranti’s family of E-Line
{TO-92) NPN Darlington tran-
sistors. The new series of high-per-
formance, medium-power devices
handle collector currents of as
much as 1 amp, and that makes
them ideal for automotive and in-
dustrial applications. Pulsed cur-
rents {l.,,) of up to 4 amps, and
gains (hge) up to 100,000 at continu-
ous currents ranging from
S00-1000 mA are attainable.

The ZTX60U series offers Vo
ratings of 140 to 160 volts. The con-
struction of the E-Line package
permits high junction temperature
operation (200°C) that is usually as-

ROBOTICS

continued from page 84

into the control board; the per-
sonality pack provides the CPU
and any memory it requires.

The arm used for the robot is an
adaptation of the Milton Bradley
Robotix series we discussed in the
July 1986 issue. Optical encoders
are placed on all joints; feedback
from them is routed to the control
circuitry. Motor control is by
means of subminiature mechan-
ical rather than solid-state relays.

The mobile platform also in-
cludes an allophone speech syn-
thesizer. The IC set is available
through Radio Shack.

Because of the complexity of the
construction details, it is not feasi-
ble to present them here. If you
are interested in obtaining a full
packet of information on the robot
{schematic, theory, programming,
and mechanical details) drop me a
note and include a self-addressed
stamped business envelope. R-E
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sociated with metal-can devices,
which can dissipate up to 1.5 watts.

The ZTX60D series is available
with several lead configurations
and on radial or surface-mount
tape for auto-placement. Unit
prices are below $0.18 in quantities
of 50,000. Ferranti Semiconductor,
87 Modular Ave., Commack, NY
11725,

Four new MOSFET's

Four ITT-type MOSFET tran-
sistors that complement its line of
N- and P-channel devices have
been announced by Ferranti Semi-
conductors. The devices, BS170P,
BS107P and BS107PT (N-channel),
and BS250P (P-channel) are num-
bered according to the Pro-Elec-
tron or European system. They
provide low threshold, low leak-
age and fast switching at break-
down voltages between 60 and 200
volts. The BS107P and BS107PT can
withstand lightning surges of 1500
volts.

The BS107P costs $0.31 in lots of
1000. The BS107P and BS107PT cost
$0.41 and 30.42, respectively, in
similar quantities.—Ferranti Semi-
conductors, 87 Modular Ave.
Commack, NY 11725. R-E
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Closed-captioning

IN THE OLD DAYS, WHEN TECHNICIANS
showed up for a remote broadcast
in black tie, a remote broadcast
generally required a separate cue
and chit-chat circuit that was inde-
pendent of the primary signal
path. But just about any sort of
communications circuit costs big
bucks, whether it's a private radio
or telephone system, or someone
with a pocketful of change duck-
ing into the nearest phone booth.
So, as soon as it became tech-
nically feasible, broadcasters be-
gan to piggyback subsidiary com-
munications on the main TV and
FM broadcast channels.

The FM SCA (Subsidiary
Communications Authortization)
subcarrier channel was legal as far
back as 1945, but until recent times
the FM subcarriers were used al-
most exclusively for telemetering
the transmitter, or as a second
broadcast channel for background
musiC and “storecasts.” FM sub-
carriers were not used as a sub-
stitute for a conventional Commu-
nications system.

But thanks to modern tech-
nology it is now relatively easy and
convenient to integrate indepen-
dent cue and control signals with
the main broadcast signal. And it's
also possible to piggyback special
programming with the main
broadcast signal.

Piggyback channels

Two examples of commonly
used piggyback communications
are lhe television professional sub-
carrier channel and closed-cap-
tioning for the hearing-impaired.
The professional channel is an au-
dio subcarrier that is displaced
102.3 kHz from a TV station’s main

VHF/LUHF
TUNER

10
IF MOOULATOR =0 T¥

SET
: nr

o
LAPTION 1

CAPTIDN 2 |

TEXT

COMPUTER

FIG. 1

audio carrier. It can have a max-
Imum power output no more than
10% of the main audio carrier. Un-
like the TV SAP (Second Audio
Program) channel, which is locked
to the horizontal sync, the profes-
sional subcarrier is crystal con-
trolled and limited to *+3 kHz
deviation. Itis intended specifical-
ly for slation business such as the
control tones that are used for
electronic news gathering, and for
cuing and coordinating remote
broadcasts. Pro subcarrier signals
might also be used to aim the an-
tennathat is used to receive micro-
wave signals from a remote pickup
truck, or it might simply turn on a
light that means “You’re on the
air.!!

Closed-captioning is a means
whereby titles and “balloons” are
superimposed on a TV picture so
the hearing-impaired can under-
stand TV programs and commer-
cials {yes, commercials). Titles are
similar to the subtitles used in for-
eign films, in thar they run across
the bottom of the picture. Bal-
loons are shorter subtitles that re-
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semble the “speech balloons”
used in comic strips. The words
are positioned adjacent to the per-
son speaking, and that helps con-
vey the flow of conversation when
several persons are in the picture.

Closed-caption reception re-
quires a special adapter which is
nothing more than a special-pur-
pose microcomputer combined
with a VHF/UHF tuner and an RF
modulator that can deliver a signal
to TV channel 2 or 3. As shown in
Fig. 1, the adapter connects to a
standard TV set justlikeavCRora
cable converter. The major dif-
ference is that the computer de-
codes the captions and inserts
them into the conventional TV pic-
ture. (We'll present plans for a
closed-caption decoder in the
next month’s issue.—Edjtor)

Closed-captions do not inter-
fere with normal video because
the ASCII captioning codes are in-
serted into the TV signal during
line 21 of Field 1, which occurs dur-
ing the vertical blanking interval.
The microprocessor in the closed-
caption adapter extracts the data
from line 21, converts it into dis-
playable form, and applies it to the
modulator for output. {Line 21 of
Field 2 is generally not used for
other than perhaps a control signal
because only half the line is avail-
able for ASCII encoding.)

The ASCII data in line 21 repre-
sents a single character which may
be preceded by a “preambie” that
contains information needed to
position the inserted text: the line
on which it is located, and its in-
dentatton from the left edge of the
picture. The preamble permits the
tille or balloon lo be located any-

continued ot page 97
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Superior engineering, quality, and
performance describe Kenwood’s multi-
modas communications receiver.

The R-2000 receiver hasthe most
often- needed features for the serious or
casual shortwave broadcast listener.
Listen in on overseas news, music,
and commentary. “Listen up” on the
VHF public service and Amateur radio
frequenciles, as well as aircratt and busi-
ness band communications with the
R-2000 and VC-10 option. The R-2000
has a muting circuit so you can monitor
your Amateur radlo station’s signal
quality.

* Covers 150 kHz —30 MHz in 30 bands.

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

O Ulglllﬂ.! Vi 0'3. 50-Hz, 500-Hz or 5-kHz
steps. F. LOCK switch

* Ten memories store freguency. band. and
rmede data. Each memory may be tuned
as avFO.

+ Lithium batt. memory back-up.

* Memory scan

* Programmabie band scan.

* Fluorescent tube digital display of
frequency (100 Hz resolution) of time

* Dual 24-hour guart2 2ks. with timer.

+ Three built4n IF fiters with NARROWAWIDE
seleclor switch. (CW filter optional.)

* Squeich circuit, all mode. built-in

+ Noise blanker buift-in

« Large front mounted speaker.

* RF step attenuator. (0-13-20-30 dB.}

* AGC switch {Slow-Fasl)

* “S” meter. with SINPQO scale.

« High and low impedance antenna
terminals.

» 100/120/2201240 VAC operation.

+ RECORD output jack

» Timer REMOTE output {not tor AC power)

* Muting terminals

o
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Optional accessories: L

* VC-10 VHF converter lor R-200Q covers
118-174 MHz

* YG-455C 500 Hz CW firter for R~2000

* HS-4 Headphones

¢ HS-5 Deluxe headphones

+ HS-6 Lightweight headphones

* HS3-7 Micro headphones

* DCK-1DC cable kit for 13.8 VOC operation

Additional information on Kenwood all-band
receversis available frormauthorized dealers.

KENWOOD

TRIQ-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Complen. Califormia 90220

CIRCLE 102 ON FREE INFORMATION CARD
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ANTIQUE
RADIOS

Antique radio cabinets

IT’S HARD TO TALK ABOUT ANTIQUE RA-
chos withoult also talking about the
cabineis of antique radios. Those
cabinets are as colleciible as the
chassis they contain- In the early
days of radio, it was not unusual lo
have an elaborate cabinet for the
speaker and none at all for the
chassis. Some early speaker cab-
inets were so large that there was
room inside to mount the chassis,
which many listeners did. And
many chassls were mounted in
cabinets made for purposes totally
unrelated to radio.

The antique of the month

Speaking of large cabinets, the
massive 1940 Philco Model 41-616
comblination radio/phono shown
in Fig. 1 has the largest cabinet in
my collection. Measuring 40
inches across and about 48 inches
high, it completely dominates my
“shack.” Usually the shack is used
only for quarantine and prelimin-
ary inspection. However, that con-
sole was too large to carry down to
my “museum’” (the cellar).

| received the Philco just for re-
moving it from a location where it
was unwanted. Not being one to
turn down anything free, |
planned to restore that monster
and then sell it {(or trade it) for
some older (and smaller} collecti-
bles. Bul, after repairing the chas-
sis and hearing the big-band
sounds emanating from the grille
cloth, | decided to keep it. Now |
listen to it whenever | work in the
shack. My only problem is getting
in and out of the shack, because
the Philco almos! completely
blocks the door.

Its 15-tube chassis has a broad-
cas| band and three shortwave

bands; and a 14-inch dynamic
sppeaker is located under the rec-
ord changer.

Antique cabinets

Over the years, the radio cab-
inet took the form of everything
from a simple box to a huge elab-
orately scrolled cabinet. When the
chassis was no longer repairable, a
nice cabinet might be converied
inlo a bookcase, a grandfather
clock, alamp, a bird house, a pho-
nograph, a secretary, or any of a
number of other things.

FIG. 1

On the other hand, many
clocks, etc., had more than
enough space to mount a radio
chassis and a speaker. These days
many collectors come into posses-
sion of an unidenlifiable radio
built into a clock or some other
device by an early radio hobbyist.
In fact, the only identifying infor-
mation may be the tube numbers.
Many readers have indicated that
that lack of identification is a com-
mon problem.

For many years radio cabinets
followed {and sometimes led)
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fashions in furniture design. Of
course, being beautiful was not
the only function of a radio cab-
inet. In addition to protecting the
internal circuitry, the cabinet also
provided a baffle arrangement for
the loudspeaker.

Both the magnetic loudspeaker
and the dynamic cone loud-
speaker (both of which were dis-
cussed here In the September 1986
issue) sound better when
mounted in a cablnet. Because It
has trouble reproducing low
notes, the magnetic loudspeaker
greatly benefils from a baffle.

Enclosure design

Speaker cabinets weren't used
just for looks and 1o house the
chassis; they were designed to im-
prove the sound produced by
speakers. So designers spent a
great deal of effort trying to match
enclosure and loudspeaker to get
the best looks and the best sound.
Some designers went to fantasiic
lengths o come up with beuer-
sounding speaker enclosures. In
fact, collectors who dismantle the
cabinets of some 1930-era consol-
es may well be baffled by the baffle
arrangement {pun intended). You
may not be able to find the speak-
er because of all of the internal
parts! Another area of much engi-
neering effort was the fabric de-
sign of the loosely-woven grille
cloth. It was hoped that the grille
cloth wouldn’t interfere with the
sound waves.

Through the 1930's the ability to
reproduce bass notes was the
most desirable feature, and one of
the hotiest selling points, of many
console radios. Bass response was
improved by using a large re-
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producer, by adding bass and tre-
ble controls, and by using a well-
designed enclosure.

In the developing days of radio,
not just the type of speaker, but its
location were items of contention
among designers. In an effort to
improve reproduction, shelves
were installed, removed, instalted
in another localion, and so on, in
early cabinet designs. Information
on that lype of alleration, and
others, could be obtained from
the early radio magazines.

For some unknown reasen, cab-
inets for radio chassis were not
very popular. Buying radios in bits
and pieces was the beginning of
“component” sets, which younger
readers may Lthink began with hi-fi
In the 1950's. Actually, component
sets are as old as radio itself.

Many speaker cabinets were
large enough to use as closets. En-
terprising experimenters knew
that an oversized speaker cabinet
and a cabinet-less chassis could be
combined. Even then, as liltle as
25% of the grille area might be
taken up by the speaker.

Of course, it would have been a
crime to destroy the front of a
beauliful speaker cabinet (o
mount a chassis with tuning dials,
volume controls, etc., protruding
through the front. But there were
ways around that. To maintain the
integrity of the front panel of the
cabinet, one place to put the tun-
ing knob, volume control, and
power switch was on the side. Of
course, the chassis had to have
provision for appropriate shaft ex-
tenders, as well as for other me-
chanical fixes.

Converting a console speaker
cabinet to a complete self-con-
lained radio was a very popular ac-
tivity in the late 1920's. There were
thousands of builders, and that ex-
plains why many collectors have
attractive, professional-looking ra-
dios that they can’t seem to be
able to identify.

The cabinets themselves were
made by hundreds of different
cabinet makers; many of them
didn’t bother 1o label their work.
All it took was a few simple altera-
tions, such as adding a shelf, to be
able to mount the chassis in the
cabinet.

A homemade tuning knob {with
a painted dial) that is mounted on

the side of a cabinet is a good clue
that a radio wasn’t originally a con-
sole radio. Converting those
speaker cabinets to console radios
surely didn’t please the cabinet
manufacturers, because the add-
ed shelves and other components
did little for the cabinet’s sound
quality. If a back panel was pres-
ent, it had to be removed to allow
heat dissipation, and heat was
something there was plenty of in
early chassis with big tubes. Also,
an AC-powered amplifier located

close to a speaker often created

hum that didn‘t exist when the
speaker was mounted in the cab-
inet alone.

Baffle design

Sound waves emanating from
the front of the speaker cone must
be separated from the out-of-
phase sound waves emanating
from the rear. One fairly suc-

cessful attempt to separate those

sound waves looks like a speaker
mounted on a paddle. The “pad-
dle” is called a baffle board, and
the assembly was designed to

Learn the 1BM PC's secrets with the

MICROPROFESSOR I/88

Students, engincers, or technicians—
Now you csn learn micro-processing and
understard the technology which made
the IBM PC famous.

The MPF.L/88 features:

8 extensive documentation

s 16-bit central processor

8 full-size keyboard

& speclal options

Three tutonal guides cover all capabalities,
The ideal training tooll If the 1BM PC or
micro- ssing are in your future, you owe
yourself an MPE-I88. Invest now!

Only $349 .95
Plus—

Clurck this I fur & FREE
MFF 1-80 rotorial wibesh
wlern P Pl withia ¥
s S20 Y5 mder

For immediate action call TOLL FREE:

1-800-426-1044

Full money back RN @

VISA®
guarantee.
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Depl. REIDRS
5326 th Ave. NE

Seartle. WA 9810353817

BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

-

Earnupto
£30 an hour
and more!

¥ Learm gt ke 1 spare Hme,
Na previous snperience needed
- - JRIRY3R

No costly schoot. No commuling 1o class.
The Original Home-Study course pre-
pares you for the "FCC Commercial Radio-
telephone License”. This valuabie license
I8 your "ticket” to thousands ol exciting
Jobs in Communications. Radlo-TV. Micro-
wave. Compulers. Radar. Avonics and
more! You don't need a college degree (o
qualify. but you do need an FCC License.

Ho Need 1o Quit Your Job or Go To School
This proven course 13 casy. fast and low
cost! GUARANTEED PASS - You get your
FCC License of money refunded. Send for
FREE facts now. MAIL COUPON TODAY!
[ commanp PRODUCTIONS |
FCC LICENSE TRAINING, Dept 90
P.0. Box 2223, San Francisco, CA 94126
Plgase rush F REE detasils immedistely!
NAME
ADDRESS._
cIry _SYRTE___DP
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SEE YOUR DEALER TDDAY

“ANTENMNAS-
-ACCEBBORIES-

' HERE'S A TIP
THAT'S PERFECT!

AM/FM AUTO RADIO
AND CB

‘FirestiK’ll
GOLDEN SERIES
BARE-HANDS TUNABLE

""NO TOOLS NEEDED"
HIGH PERFORMANCE ANTENNAS

Ty P P ey )

ALSO ANTENNAS FOR
CORDLESS TELEPHONES
MONITOR SCANNERS
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SEND FOR FREE CATALOG
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complement the furniture that was
in style at thai time (the late 1920's).

One baffle board, the 1928-ish
Musicone, was made by Crosley.
When first introduced, the Ausi-
cone sold for under $40.00 com-
plete. That was quite a buy, when
you consider that a magnetic
speaker was included. The Musi-
cone is an attractive piece of fur-
niture with an ornate, scalloped,
solid mahogany baffle, and a
three-legged stand. 5tanding
about 40 inches 1all, the baffle of

the Musicone can be adjusted
from side lo side to accommodate
the listener’s pleasure.

As with other components of
developing radio, there was much
controversy over which type of
cabinel was best, and how compo-
nents should be mounted inside
it. Some designers thought that
the speaker should be mounted in
the top of the cabinet so that
sound would be directed at the
ears of the listeners in the room.
Many readers have sent in photos

CABLE TV

*

SPECIALS

*

CONVERTERS

JERROLD:

DAZ-3DIC105—66 Channol Wireless
JRX-3 DIC—36 Channel Corded Remota
J5X-3 0IC—36 Charnel 58t Top
-$8-3 —°*The Real Thing'

#1991
+149,.
1129,
$119,

MAGNAVODX: 6400 —50 Channel Wireloss w/Farsntal

Lockout for Jerrald systems

IENITH:

I-TACG Cable Add-On

3199,

2250

VIEW STAR: EVSC-2000—B0 Channal Wireless —

with Parental Lockout

L] gg.ll

EYSC-2000A-B —Same as abovs with

A-B Switch

l1 ug. "

View Star 1000 —60 Channel Wiraless

with ¥olume

l11g.l.

MISCELLANEOUS

4-12 Mini-Code

4-12 Milni-Code Vari-Sync

L ag'it
‘1“9_“

N-12 Min[-Code Vari-Sync Ptus Auto On-DIJ .. *165.%

JERROLD:

HAMLIN:  MLD.t200

400 & 450 Handhe!d Transmitters

HEW ITEMS: Standard Componenis 66 Channet Wireless-

Scientific Atlanta

with Parental Lockout * 99.°*
Call for Price

Power Zapper Siun Gun, 48, D00V

K-40 Radar Detector —Dash Model

K-40 Radar Detector —Remate

ALL UNITS GUARANTEED. QUANTITY PRICES AVAILABLE,

UNITED ELECTRONIC SUPPLY

P.0. BOX 1206 o

ELGIN, ILLINOIS 60121 »

312-697-0600
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of that type of antique radio, such
as the Grigsby Grunow Majestic;
some RCA models with a phono
mounted over the speaker {from
about 1933); some RCA Radiolas;
the Stromberg-Carlson Highboy,
and several Philco models, such as
the nine-tube model 908 shown in
fFig. 2.

FIG. 2

It may have been a good idea to
mount the speakers at ear height,
but tuning some of those sets was
difficult. You might have to get
down on your knees to see the
tuning dial, which sometimes was
mounted a scanl 14 inches above
the floor,

50 some people used the bot
tom part of the speaker cabinet as
a baffle. The speaker faced down-
ward, so sound came out of the
bottom of the cabinet. That type of
cabinet could be used only in
rooms with heavily carpeted
iloors, because the echoes that re-
sult could degrade the sound
quality.

The speaker-design wars ended
in a compromise: Speakers were
mounted in the bottom of the
front panel facing forward. The dif-
ference in sound (from the upper
position) wasn’t noticeable, and
the radio was much easier to tune
when the dial was mounted above
the speaker.

Early speaker cabinets often had
thin supporting legs, but later the
legged cabinets gave way to mod-
els that were enclosed almost all
the way to the floor. The extra cab-
inet, besides conforming to more
modern ideas about furniture de-
sign, gave the engineers new ways
of reinforcing the bass notes. The
extra length of the cabinet made it
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possible to delay the sound waves
{by bouncing them around inside
the cabinet) until they were in
phase with the waves coming from
the front of the cone.

Troubieshooting hints

If you have acabinetwith a “Lab-
yrinth,” you must remove a felt
hood to get at the speaker. Be sure
to replace the hood {behind the
speaker) and all cabinet parts, or
the sound will not be reproduced
as the manufacturer intended.
Also, speaker cabinets without
backs should stand about six
inches from a wall, or in a corner
for best sound.

Most early cabinets were made
of extremely heavy wood. The
“Sonic Arc” baffle made by RCA
required a heavy cabinet. 50 did
their model that pumped bass
tones through pipes and emitted
them in phase through the boltom
of the baseboard.

when you dismantle those cab-
inets to service the loudspeaker,
don't destroy all the early engi-
neers’ hard work. Be sure to re-
place everything just as it was
when you finish. Remember: that
inCludes any sound-deadening
material, and especially the heavy
flat or curved backboards.

Haves and needs

We have one "have” this month,
and a copule of "needs.”

Tony Peterson {800 12th Ave. NE,
Blaine, MN 55434) needs a 1939
Stromberg Carlson, 12-tube re-
mote control unit.

John Kendall (301-877-3593) has
alackson model 648 tube tester for
antique tubes. George £. Kemmet
(60-05 70th Ave., Ridgewood, NY
11385) needs someone to repair a
Majestic Model 9.

Help needed

| am compiling a list of useful
reading material for inclusion in a
future column. If you have a book,
magazine, newsletter, Catalog, re-
print, or other source of informa-
tion that you consider pariicularly
useful, 1'd appreciate it if you
would let me know about it. Please
include a sample issue, or com-
plete publication data, including a
source where it can be purchased
by our readers. R-E

OVER 2,000
TUBE TYPES
IN-STOCK

78% - 90% off list

Plus thousands of
electronic parts
including
» VCR/Cable Accessories

» Telephone Accessoties

* Audio Accessories

» Computer Accessories

* Capacitors, Resistors. Diodes: etc.
* Speakers

* Many octher ltems

Send for FREE
Catalog

Meven

MaAIL ORDER ELECTRONICS CORR

F.D. Box 698 Meivilie. New York 11747
(518} 752-0060

a4 F /4
11111
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canesd. In A state -of-the-art erwlonment

ASK ABOUT QUR BENEFITSI Dery and Evening
i Financial Ak %0 howe wha guolity. and

$O DONT DELAY | For infonmation send In he
handy Coupon kaday. O CONl 7 doy O wisk
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\_]§ 'I Egucation 125,
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continued from page 92

! where on the screen.

If you think that a single
character per line may not provide
much information, bear in mind
the fact that there are 30 usable
fields per second. 5o in two sec-
onds the system can transmit al-
most two complete lines of
subtitles, which the micro-
processor then integrates into a
single display. Characters don't
come up on the screen one at a
time unless the Captioning is being
done in real time.

You might wonder whether the
adapler can simply strip off the
video information and display
only text {in the manner of Tele-
text). A Teletext bulletin-board is,
in fact, one of the options
provided by the adapter’s function
selector. For example, the Teletext
mode is used to piggyback news
bulletins from the ABC network
onto broadcasts, and real-time
school news and notices on edu-
cational stalions. R-E
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® Gereral Communication
® Indusiry
* Marnne VHF
» Scanners
* Amateur Bands
* CB Standard
* CB Special
* MILrOprocessor
Call or Write
JAN CRYSTALS
P.Q, Box 06017
Fort Myers
FL 33906-6017
W e (813) 936-2397
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CRYSTALS
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MARKET CENTER

PLANS AND KITS

CATALOG: Hobtry hroadcasting 1750 metershamd
CB: Iransmitiers. 8Mpihers, antennas. SCrambless,
bugging devices, more! PANAXIS, Box 130-F1D,
Paradise. CA 95969

STEREQ TV adapler kil E converis any TV/
VCR to ecaive the new stareo TV sound. Contains
all parts PCB and instructions to buid a qualty
stareo decoder. For additonal information send
SASE 10 SOKOLOWK 51, Box 150, Eimonl. NY
11003

CLASSIFIED AD ORDER FORM
To run your own classifeed 8d, put one WO on esch oFf the lines below and 3ond this form along with your Check to:
Radio-Electronics Classified Ads, 500-8 Bi-County Boulevard, Farmingdaie, NY 11735
PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For

special headings, there 15 a surcharge of $23.00.
) For Sale

Plans/Kns { ) Business Opportunities
Education/Instruclion { ) wWanted { ) Salellite Telewision

Special Calegory: $23.00

PLEASE PRINT EACH WORD SEPARATELY. IN BLOCK LETTERS.
{No retunds or credits for typesetting errors can be made unless you clearly pnnt or tgge your
copy) Rates indicated are for Standard style classified ads only. See below jor additional
charges for Special ads. Minlmum: 15 words.

1 2 3 a 5
6 7 8 ) 10
11 12 13 iy W g s = - 15 1542275)
" 16 ($45.60) 17 ($48.45) 18 ($51.30) 19($54.15) 20 {$57.00)
T21(350.85)  22($6270)  23($65.55) 24 ($68.40) 25 (571.25)
26($74.10) 27 ($76.95) 26 ($579.80) 29 ($82.65) 30 ($85.50)
" 31 ($88.35) 32 ($91.10) 33 (394.05) 34 (396.90) 35 ($99.75)

we accep! MasierCard and Viga for payment ol orders. If you wish lo use your credil card to pay #oe your ad fill
in the following addiional information (Sorry, NG lelephone orders can be accepled.):

Eard Number Experation Oale

/

Signah.'a_re

Please Print Name

IF yOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
HUMBER FOR QUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: {lor firms o individuals oﬂen!‘a commercial products oF Senvicas)
$2 85 per word prepad {no charge for zip code). MINIMUM 15 WOHDS. 5% discount for same ad in 6
15sues, 0% discount for same ad in 12 1ssues within one year: if prepaid. NON-COMMERCIAL RATE: {for
inddiduals who want to of seil a personal ilem) 52 30 per word, prepaid .. .no mimum. ONLY FIRST
WORD AND NAME sal in caps al no entra charge. Additional bold face {not available as all caps) S0¢
per word addilional #2]0% remium). Entine ad in boldiace. add 20% premlum (o 16tal pnce. TINT
SCHEEMN BEHIND ENTIRE AD: add 25% premlum lo tonal price. TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AD: add 45% premium to todal . EXPANDED TYPE AD: 54.30 per word
Emgid. All cther items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE

XPANDED TYPE AD: add 25% premium fo total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium 1o tctal pnce. DISPLAY ADS: 17 x 2V —
$310.00; 27 x 2V —$620.00; 3 x 2vi'—5$930.00. Generat Inlormalion: Fréquency rales and prepaymenl
discounls are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS
USING PO. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PEAMANENT ADDRESS AMD PHOME NUMBER. Copy 10 be in our hands on the 121h of the third
month preceding the date of the tssue. {i 8., Augusi issue COpY Must be received by May 12th). When normal
closing date (alis on Saturday, Sunday or Holiday, 1ssue closes on preceding werking day

WwWww americanradiohistorv comm

alv_sﬁ radig sels, plans. parts. kits. caial
$1.00. MIDCO. 660 North Dixie Highway, Hol-
lywood, FL 33020.

BUILD this free digil panel maler and SQuare wave
generator ncludmg an ohms. capacitance and fre-
quency meter. Detaled instructions $2.50. BAG-
NALL ELECTRONICS, 179 May. Fairfield, CT

VOICE disguisers! Telephone bugs! FM bugs!
Other kits! Eem:l Slamped envelape: XANDL Box
25647, Dept. 60C, Tempe, AZ 85282,

EPROM, EEPROM zappe: kit. Stand alone, RS5232.
parallel. §5.00 plans. $99.00 kit. free Ilterature.
MICRO KIT, 6910 Paterson, Caledoma, MI 49316
{616} 791-9333

* [rovsends of cominnalons

BUILD THIS » wiong Mo alarm
ELECTROMIC .
DIGITAL LOCK ® use 312VDC « 109 ndcator

= £onimd up to 200W
* good tor home and aulo secufity

» salisfacion guaranieed

evety ordee please sdd £2.00 lor ship-
g

assembied only 516.58

only §12 50 M.TF. Aioa 410391, Hovsles. TX 77700

CABLE and Subscription TV sectel manual. New
expanded ediion. Buidd your own descrambilers.
oconvarters InSiruchions. SChemalics 1or Smewave,
inbandioutband gated pulse. SSAVI—HBO.
Showume. Cinemax, UHF, Elc. Send $8.95 10
CABLETHMONICS. Box 30502R, Bethesda, MD
20814,

CABLE TV Converters: Jerrold Products in-
clude “New Jerrald Tei-Mode,” SB-3,
Hamlin. Dak VN-12, M-35-8, Zenith, Mag-
navox, Scienttic Allanta, and mare. (Quan-
lity discounis) 60 day wamanty. Service
converters soid here. For fasl service
C.D.D. orders accepted. Send SASE (60
cenis posiage) or call for info (312)
637-4408. HIGGINS ELECTRONICS, 5t43-
R, W. Diversey, Chicago, IL 60639. No Ilii-
nois orders accepted.

PROJECTION TV . Converl your TV 0 project 7
loot picture. Results comparable o $2.500 proj-
ectors. Tolal cost less then $30. Plans and 68° lens
$21.95. mustraled information free. MACROCOMA-
G8, washinglon Crossing. PA 18977, Credn carg
orgers 24 hours (215) 736-3979.

MOBILE slephone usurgsyour 2-way radw_ plans
$9 95 with Pobeds 524 95 Pans avalable. CUR-
RENT DEVELOPMENT CORP, Box 384, Wesl-
moreland, NY 13490,

TELEPHONE bug. FM room bug schematics wih
detailed consiruclion procedures using Radio
Shack® numbered pans. Both, $6.00. Recewers
avaitable SCHEFFIELD ELECTRONICS, 7223
Stony Island. Chicago. IL 60649.

FLASH 6 bright LED'S, random pattern.
Round etched board plus schematics, $2.79
post-paid. PARAWING, FO Box 65, Menlo
Park, CA 94026.

STRAANGE stuff. Plans. kils, new itemns. Build satel-
fte dish $69.00. Oescramblers. bugs. adult toBs.
Infermational pholo age $3.00 retundable. DI-
RO CORPORATION, Box 212, Lowell. NC 28098,

FOR SALE

TUBES new, unused. Send self-addressed. slamp-
ed envelope for 1st. FALA ELECTROMNICS, Box
1376-2, Mitwaukee, Wl 53201.

LINEAR psris, tubes, lransisiors —MAF454
£16.00. MRF455 $12 00, MRF477 $11.00, MAF 492
£18.00. Catalog. AFPC, Box 700, San Marcos, CA
92069 (519)744-0728.
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bmmcﬁo pro%;ams on high qualit Iap;
Comedyl Adveniure! Music! Free calalog. EARL F
F;%ag;c'l.lcu. Hemage Farm, New Freedom. PA
1

TV tunable nokch finers. free beochure. D.K. VIDEQ,
Box 63/6025. Margate, FL 33063 (305)752-9202.

TEST equipment. mconditioned. For sale, $1.25 for
catalog WALTER'S. 2697 Nickel. San Pablo. CA
94806 (415)724-0587.

LASERS and nightvision surplus components. Free
catalog, M.J. NEAL COMPANY, 6672 pallard €1,
Onent, OH 43146.

CABLE-TY converters and descrambiers. Low

pnces, quality merchancise, we ship C.0Q.0. Send

$2 00 for calslog. CABLETRONICS UNLIMTED.

5_0. Box 266 Soulh Weymouth, MA 0219¢. (617
71-6500.

DESCHRAMBLER plans for Jerrold. Theary, sche-
matc. parls st wavetarms. For 5 delivery
send $10.00 cash or money order. BAY STATE
ELECTRONICS. P.O. Box 63, Accord, MA 02018,

FREE Adapter {Limited offer) with Assort-
menl #103-consisting of Toka Colls
144LY-120k. 520 HN-3000023, BKAN-
KSE55AXX (2); PCB; Transistors 2N3904
(2%,1 BF08S (sub): IC's 7812, 74123,
MC1330A1P; Diodes 1INS14, IN52318. Only
$25.00. 10% discount lor 5 or mose, Ship-
ping $3.00/0rder MGAISR/COD. Toll Iree
1-800-821-5226 Ext. 426 (orders). JIM RHO-
DES. INC., 1025 Ransome Lane. Kingsport,
TN 37660,

TUBES. name brands. new, B0% off iist. KIRBY,
298 wesl Carmel Drive. Carmel. IN 46032

INDIVIDUAL Photofact-lolders #11a #1400, $3 00
o Inagg:‘ LOEB. 414 Chestnut Lane, East Meadow.
11 .

ELECTRON tubes—radio. TV & indusirial iypes—
huge wmventory Call 101l free (B00) 221-5802 oF write
Box ESC TRANSLETERONIC, INC ., 1365 39th St .
Brooklyn. NY 11218, (718) 633-2800.

WHOLESALE catalog of unusual | making
elactronic ilems. Dealers wanted. Rush 31,
ERE)’SLEY {AL Box 840, Champiain, NY 1219,

FREE Iransi®i0rs: Sample of PN2222 and 2NM3904
with gur Calalog ¢l Budgel Priced Electronic
Components ior hobbyists and indusiry Send
$2.00 P&H {refundable] BUDGET ELECTRONICS.
Box 1477, Momno Valley, CA 92388 (714) 653-1663

BUGGED? Wiretapped? Find out last. Counter-
maasures equipment calalog $1.00. CAPRI ELEC-
TRONICS, Route 1R. Canon, GA 30520,

WHOLESALE car-radio computer telephone audio
vkleo acessones antenna catalog (718) §97-0509
DAWR, 68-12 110th St., Flushing, NY 11375,

583 descrambier parts 10 construct prolect
e84 Rad-Elecironics, $49 95 (Dealer Inquimes
inz\éitgd). CROSLEY, Box 840, Champlain. NY
12919,

WORLDS best channel 3 nolch fiiter, $39.95. (Deal-
ef inqunes inwted). CROSLEY {A), Box 840, Cham-
plan, NY 12319

SPECTACULAR strobe ight chasers. siroboscopic
devices, Hellum-Neon Laser cOmponentis, scien-
tihe jterns. mon! Free catalog. ALLEGROD ELEC-
TAONIC SYSTEMS, #3A Mine Mountain, Cornwall
Brdge, CT 06754,

TUBES: “oldesi,” Ialest’. P-arts. Q?'np(_)nenis. sche-
maiics. SASE for tist. STEINMETZ, 7519
Maplewood Ave.. R.E.. Hammond, IN 46324,

ELECTRONICS. 51.50 brings flyes, grab bag. LYNN
JOHNSON, 2221 The Alameda ;??s. Sania Clara.
CA 95050.

ANTIOUE radio hobbyisis—20 page catalog of
tubes, parts, and literature 1or radio restoration
Send 5200 to ANTIOUE ELECTRONIC SUPPLY,
688 W. Firs! St, Tempe. AZ B5281

CABLE-TY converlers am_mpmam. Plans and

garts Build or buy. Free inlormation. C&D ELEC-

7Ragmcs' PO Box 1402, Dept. RE. Hope. AR
1801.

CABLE-TV

|

SINGLE | DEALER
ITEM UNIT 10-UNIT

PRICE PRICE
RCA 36 CHANNEL CONVERTER (CH._3 OUTPUT ONLY) 2995 | 18.00 ea.
| PIONEER WIRELESS CONVERTER (OUR BEST BUY) 88.95 | 72.00 ea.
LCC-58 WIRELESS CONVERTER 9295 | 7600 ea.
JERROLD 450 WIRELESS CONVERTER [CH.3 OUTPUT ONLY) | 10595 | 9000 ea.
SBADD-ONUNMIT v, 10995 | 58.00 ea |
BRAND NEW — UNIT FOR SCIENTIFIC ATLANTA Call for speciics
| MINICODE (N-12) 109.95 | 58.00 ea |
| MINICODE (N-12) VARISYNC 11995 | 52.00 ea
MINICODE VARISYNC W/AUTO ON-OFF 179.95 [115.00 ea
M-35 B (CH. 3 OUTPUT ONLY} 139.95 | 70.00 ea.
| M-35 B W/AUTO ON-OFF [CALL FOR AVAILABILITY) 199.95 [125.00 ea.
MLED-1200-3 (CALL IF CH. 2 OUTPUT) | 10995 | 58.00 ea.
INTERFERENCE FLTERS — CH. 3 = | 2495 | 1400ea
JERROLD 40C OR 450 REMOTE CONTROLLER | 2995 [ 1800 ea
[ ZENITH SSAVI CABLE READY (DEALER PRICE BASEO ON S UNITS) | 22500 18500 ea
SPECIFY CHANNEL 2 or 3 OUTPUT Other products avakable — Please Cal

B ——

Quantity | Dutput Ends

| Channsi | Each
- i ==

1
e
_ SUBTOTAL_
| Shipping Add
$300 par unil =i
COD & Credit
Cards — Add 5%
TOTAL

TOTAL
PRICE

Cahlorma Penal Code ¥593-D forbids us
from shipPing any cakie descrambling unh
16 anyone re siding in the siate of California

Poces subject o change wilhout nobce
FLEASE PRINT
Name
Address Crty —
State Zip_ .
(] Cashier's Check
Accl #.
Signature _

Phone Number {
[ Money Order d0coo
__ Exp. Date .

O Mastercaed

FOR OUR RECORDS.
DECLARATION OF AUTHORIZED USE — |, the undersigned. do hergby declare under
penatty of parjury thai all products PurChased. now andin the fulura, will only be used on cable
TV sysiems with propes authorzaton from locel officlals or cable company officials in
accordance with all apphcabis jederal and siale laws

Dated . Signed

Pacific Cable Company, Inc.

7325% RESEDA BLVD., DEPT.R-10+ RESEDA, CA 91335
(818) 716-5914 + No Collect Calis * (818) 716-5140

IMPORTANT: WHEN CALLING FOR INFORMATION |

ea. Thank You |

Please have the make and model # ol the equipment used in your area. Thank You
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g

Quality Mlcrowave TV Antennds

Mule.Channg! 18 0 2T GHE

40dB Gadn True Parsbolc 20 inch Dish
Complele Sysiem $99.95 (plus shipping)
Daaberahups. Oty Pracirsg, Roplacwmen Party
Phillis-T8Ch EMctronics

PL Bax BGTT o toattsimin A POPHY
{602) 947-7T00 53 o Crout »n phoss oy oere)
Mayir{ard » ¥ia « OO

LIFETIME
WARRANTY

RESTRICTED techrical informalion: Eiectronic
survelllance. schematics. locksmithing. coverl sci-
ences, hac::‘l[g ot Huge selection. Free bro-
chure: ME| R-Z. 135-53 No. Blvd , Flusiung, NY
11354

TURBO circuit #nalysis Generates mamnx €qua-
tona for AC, DC and transient analysis. Source
code for woist case, . Requires MS-DOS and
Turto Pascal or FORTRAN. VISA/MC, $149.00.
CLIFFORD YANDER YACHT. Computer Consul-
1ant. 3778 Hilching Post Road. Jacksen. MI 45201,
{517)782-2297.

HHGH gain descramblers, CRT automatic dimmer,
SCR Tester. plus other unusual glectronic devices.
Send $2.00 for infe. AB ELECTRONICS ENGI-
NEERING, PO Box 543, Kalamazoo, Ml 49005,

CABLE TV convariers manuat and wireless Jerwold
ORZ DRX Philips wlume converlers REDCOAT
ELECTRONICS, PO Box 504, Jamaica, NY 11475,
{718) 459-5088

SCIENTIFIC Atlsnia sland alone—8500 seres
(Original units ), remola control. Fully guaranteed.
$250.00. N.A-S.. (213) 631-3552.

FREE elecironics parts, All sorts, lor invenlors. de-
sigyners, expenmentiers. How and where to gel

them. No ex ahon. Send single fee 5695 10
AMERICAN TRANS-GLOBAL, 7033. Hum-
1ngon. WY 25775,

CABLE TV equipment, Scrantific Atlanta, Zoﬂia.
Jerroid. Oak, send §2.00 lor catalog K.D. VIDEO.
PO, Box 29538 Mips , MN 55429.

SURPLUS aottware, hardware, audic solar
cells, [ots of bargains. Free calaiog. GIL ELEC-
TRONICS, Box 1628-H, Soquel. CA 95073.

DISK drives repaireed. Stop data errors, loss of
valuable intormation. Drivetech will lune up
your disk drive S35, IBM Wgﬂ $30. Appie C64
typa. Call for others. DRIVETECH, {817}
924-2122. P. O. 234, Boston MA 02258,

SPECIAL purchase uam 20,000

IM«UF 25V 52 50 aa, 23& oqg:umdd. Unused

sutplus, CHARLES BARRETY, 5317 Bruckne,
le, TX 75028.

-4 GHZ equipment VCO%. sSignal sweep gener-
alors, LNAS. detectors Send SASE ENSCH
MICROWAVE. FR 1, Brookfield. MO 64628. (B16)
895-5431.

SELL blank video cassettas. Super high grade
Olympia VHS T-120 Futly guaranteed. Only $3 49
your cosl. Add $5.00 shigpmg and handiing for any
uantity. STRANDBERG, 1001 5. Elm Siraet,
mensborg. NC 27406, Telephone (919) 274-3775.
Check. M.O.. VISA or MaslerCard account number
& sxpaton date.

TUBES! 59 cents. Year Guaraniee. Free calalog
Tube tester $8.95. CORNELL, 4215 Unwversity, San
Diege, CA 92105

DESCRAMBLER manuals. sinewave. Gated pulse.
SS5AVI, $4.00 each, all three 510.00 DMF, 6690 F
Mile, S. Lyon, Ml 48178,

COQRDLESS-phone interference ? We've gol Lhe an-
swer. Have a radar speeding ticket? We can heip
Home phone extenson in car? You can have it
50-page color calalog aimailed $3. DBE, P.O.
Drawer G, Waiki, HI .

TI-9%/4 A soltwarehardware bargains. Hard to find
tems, Huge selecbon Fast service Free catalog
DYNA. Box 690, Hicksville. NY 11801

CLONME kits, modems. hard drve kats, disk drives,
disketies and printers. memary, and K3's. Distribulor
peicing o users ano dealers, For calalog call
1-500-833-2600, In Ohio call 513-531-8866 Free
Shipping,

TUBES, $2 49, TV, audio. special, 2000 types.

SASE brings lists. ADNF, 6680 7 Mie, 5. Lyon, M|
48178

CATALOG: cable canverters, both kits and as-
sembled units. Bullt M12 mini-code $98.00, Jer-
rold 400 $99.00. Pulse demacrambler kit
assembles In hall hour) $79.00. bullt $320.00.
alellite descrambler kH $120.00. bulit $190.00.
Surplus components. hobby kits. Send $1.00.
M.J INDUSTRY, Box 531. Bronx, NY 10461,

$ $ WIN with thoroughbred/harness, Greyhound
handlcapplng software...529 95, en-
nanced.. $49 95 Prolessonal ipoiball handicap-
ing sysiem..$39.95. For most ers Free
information. SOFTWARE EXCHANGE, Box
5382RE, W. Bloomfield, M! 48033 (313) 626-7208.

PICTURE lyer hists quallly etectronics swpius ot
low prces Since 1970 Send for the 1as1 3 lssues.
STAR-TRONICS, Box 683, McMinnville, OR 97128

= WRITE FOR

- MCcGEF'S
SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
toll frea 1-800-346. 2433 tor ordering only.

1904 MCGEE STREET KANSAS CITY, MO, 44408

PRINTED-CIRCUIT BOARDS

PCB 15 cents $g-in. Free dﬁllln‘g Quantity dis-
counis. Professional work. INTERNATIONAL
ENTERPRISE, 6452 Hazelcircle, Simivallay. CA
93063

GUARANTEED lowes! quotes. Quick service.
Highest quanty. Avg. $0.12/inch FR-4. Prolotypes
1hiough producton Quaniies. Single, double sided
and mulliayered boards. Plated through holes Call
of write for guoles T.O.R.C.C.C., Box 47148, Chi-
cago, IL 60647, (312) 342-9171. Electronic P 15
and components calalog available, send SASE.

INVENTORS

INVENTORS! Can patant and profd from your
idea’? Call AMERICAN INVENTORS CORPORA-
TION for tree infosmation. Over & decade of serice.
1-800-338-5656. In Massachusetts of Canada call
{413) 568-3759.

CABLE-TY DESCRAMBLERS

ALL brands available. "We won’l be undersold.”
Dealer inquines welcome, We ship COD.S, For
calalog send 52 00 10 CONSUMER VIDEQ CORP.
{518) 783-5636 M-F 9AM-5PM E.S.T.

ATTENTION are you looking for Surplus st equip-
ment signal generator vollmeters osdllosoog‘.‘:.a.
EI..EC%I'%OI?ICS. 9518 Grand, Franklin IL
60131

PROGRAMMABLE 1siephone restrictor tots you
setectively mainct sutgoing calls trom the kevpad of
any phone. Changeable CO0e oveirdas SYstem.

Fully moduiar. 583 95. Free brochue. ARUS ELEC-
MICS. P. O Box 662, Chappaqua. NY 10514,

ANTIOUE radio schemalics send SASE make
model number. A. TORRES. 604 South 11th, Las
Vegas, NV 89101.

SQUEEZING addmonal Status ights onig any cram-
med contnl panel &5 no problem using fiber-ptics
with remolely localed ight sburces. No need to dis-
mantie anything with our “Frani-Fees” technigue!
Kt with delaue? instructions. LED's and optical fiber
sutficient for marry ications: $5.00 ppd HAND-
IKITS, Box 143, Ha . PA 19040.

MICROWAVE Antenna tuning and repair service. All
makes and models. 90 day warranty. (612)
483-3037.

DECODERS convenars now best prices N-1200
channel 2 & 3 $75.00. vansync $85,00. 5.8.5
£78.00. guantily ghscounts. COD's send SASE cala-

. M.D. ELECTRONICS, 5732 South $2 Plaza
#18, Omanha, NE 68134 {402} 331-45857.

SURPLUS miltary/commercial 1est and commun-
cathons equipment—1986 catal Send $1. MIL-
COM EXCHANGE ELECTRONICS, Box 982-RE.
Orange Park, FL 32067-0982

REMOVES VOCALS FROM RECORDS!
Now You can sing with the world's best bands!
The Thompson Yocsl Eliminator can jemove
most OF virtually ad of g kead vocal from & standard
slerec record arcd ledve Ihe bachkground!
Write of call KF @ tree brochure and demao record.

LT Sound, Depl. R-1,
Stone Mountaln. GA 30086

P.Q, Box 338,
4045493-1258

DO IT YOURSELF TV REPAIR

NEW...repair apy W...easx. retired serviceman re-
veals secrels. Write, RESEARCH, R1 3, Box 601BR,
Cohviltle. WA 99114,

WWWwW americanradiohistory comm

SPEAKER REPAIR

SPEAKER recomng-radip, hi-H, musical instru-
ment Al work guaranieed. 551, 725 Archer St, FL
Wayne. [N 46808 219-42-MUSIC.

THE BEST FLACE o BUY, SELL or
TRADE MNEwW and USED ECHLAPHENT
NHUTS & YOLTS MAGAIINE
BOX Junef » PLACENTIA, CA Y270
o8 axd-Tr

Jown T

ol Rasders b
Every Mosth
OME TRAR UL RMSCrFTHONS
S1M . 2rd Qe = S1E0 . 1w Cem

BB 9860 - Liniims - bd Clane

EDUCATION & INSTRUCTION

F.C.C. Commercial General Radiotelephone Li-
censa. Electronica home study. Fast. inexpansvel
“Free” details. COMMAND, D-176, Box 2223, San
Francisco, CA 94126

COMPLUTER repan career trAining an 5 months by
accradited Florida electronics school. Lifebime
placement Financial assistance o qualhed Call
SYSTEMS TECHNOLOGY INSTITUTE. {305)
331-2840.

FCC Commercial goneral radiotelephone ikense
£Or| nce course. 60 indwidual lessons for

$69.50 nt plan. Results guaranteed! Details
fraa. AMERICAM TECHNICAL INSTITUTE, Box
201, Cedar Mwntaln._NC @8_

[GOMPHEHEHSIVE EVALUATION |
and ADVISORY SERVIGE

For prodessional aivctianic lechnicany by prEstee
NON-PROFIT opamnton Eam Usveruty Do
fachelers @ Martery Thvomgh T Stacy' Dt prven i
provow siinling anl wrotnuony ppEex: g P
states il s bl

& ¥ CONTINENTAL EDUCATION ASSOCIATER

GRARIATR £ Bax 1197 - Champlola. MY 120181187

EPROM PROGRAMMING

HOBBYISTS; Prelested EPROMS sold with your
programming installed. Program histing provided.
Fasl sarvice. Wrile or call. ROMUL MICRO-
CONTROL. Box 8669, Rockville, MD 20856 {301)
S40-BRED.

BUY BONDS
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CRYSTAL RADIO
confineed from page 55

tinuity from the beginning of the coil to
the end,

The coupling coil. 1.2, is wound in the
same manner as the larger coils, but it’s
wound on a smaller (3%-inch diamcter)
form. and is made up of 16 wms of 26-
gauge DCC wire. The anchor spoke has a
single mounting point, so that the coup-
ling to L3 can be adjusting by pivoting L2
around that point.

Dicde DI can be just about any ger-
manium diode. But if you want to keep
your crystal radio authentic-loeking. you
should mount it in a case like the one
shown in Fig 2. Such cases were com-
monly used 10 mount fixed-comact cat-
whisker detectors.

The variable capacitor is a 200-pF de-
vice. It won't be easy to find, so fec! free
lo experiment with its value. Capacitors
Cl and C3 are fixed-mica types.

Perhaps the most important part of
building the receiver is putting up the an-
tentia system. For good results, your an-
tenna should be as long and as high as
possible. If you can manage to put up a
75-foot long-wire antennia. great! Just re-
member: your ground system is also very
important. A four-foot copper pipe or rod
hammered into the earth can make a good
ground. If you can’t manage that, try your
cold-water pipe.

The wooden base shown in the pho-
10graphs is about 11 by 7 inches (it's Y
inch thick). The edges are routed for a
smooth appearance. Choose some type of
hardwood, such as oak or maple for the
base. and sand it well. Stain it according
to taste, and then give it a couple of coats
of satin-finish polyurethane. {Sand very
lightly} between coats.

If you want to finish both sides of 1he
breadboard base at the same time, then
use four woodscrews as temporary feel.
(Install them where you will be installing
the rubber feet.) Finish the bottom of the
breadboard first, and then tumn it over and
finish the top and the sides. The screws
will keep the bottom of the board from
touching unything else. Before you give
the breadboard a second coat (which we
do recommend), jusi be sure to let the first
coat dry thoroughly. Then sand very
lightly with super-finc-grit paper, and ap-
ply the second coat.

When your base is finished. it's time to
startmounting parts. The parts on the pro-
totype (and the available kit), including
the coil taps, are mounted on small
bakelite pancls which are, in turn.
mounted to the base. The main tuning
capacitor, the headphone jack, and the
antenna tap switch are mounted to the
front panel, which is. in (um. mounted to
the base using small L brackets.

Operating the receiver

Tuning your crystal set can be tricky
business untul you get used to it. The first
step is 1o set the detector tap to the midway
point, and 10 set the antenna tap switch.
S1. to 0 (minimum inductance) und adjust
L2 for maximum coupling to L3. When
you plug in your high-impedance head-
phones, you'll hear one or more stations.

Tunc to a station al the lower-frequency
end of the band by adjusting the main
tuning capacitor, C2, so that its plates are
about /3 in mesh. Then reduce the coup-
ling between L2 and L3. umiil you can

barely hear the station. Advance the an-
tenna 1ap switch until you reach the peak
volume for thal station. When thal siation
is tuned. you can reduce the coupting fur-
ther between L2 and L3, While that will
reduce the volumne, it will increase 1the
receiver’s selectivity, so you can tune in
other stations on nearby frequencies.
Once you get used to tuning the radio,
you can experiment with the detecior tap.
If you are in a strong-signal area, you ean
probably get by wilh decreased induc-
tance of L3. That will increase the re-
ceiver’s selectivily also. R-E

[ 150 TV Descramber .
{dan , Feb. 1981)

] 151 Bund Your Chwn Robot $12.00
~] 152 8-Ball Sateiite TV
Anlenny $5 00

[ 106 Racho-Electroncs back Ssues {1986) $3.00

Wt inssues desured
O 105 Radio-Electronees back rssues (1985). . $3.50

Writednssves Oesured
[] 104 Radio-Electronics bach issues (1984) . . $4 50

(December 1984 ssue is not available}

Wte inssoes Seseme
[J 103 Ratho-€lectronecs back issues (1983),,.$4.50

{Jan.. Feb , May are not available)

Wiltelp ssues desired______
[ 102 Radw-Ekectronics back

issues (1982) .

{January 1382 & not avaiabie)

Wnieinissues destred_
! 101 Radw-Eteciromics back issues (1981) . . $6.00

(Jan , Feb.. Mar , My, Dec. are not avaitable)

Wiite bn ssuRs desired

$5.00

[ t53 €1ch your own PC boards £3.00
[ $P4 Special Proyects #4 {Summer 1982) .. $5.50
[ SP5 Special Progects #5 (Winter 1983) ... $5 50
[ SP6 Spectal Propects #6 {Spring 1983) $5.50
] SP? Special Prosects #7 (Summer 1983) . $5.50
[l SPE Special Projetts #8 (Fanl 1983} , . $5.50
[ $P9 Special Projects #9 (Winter 1984) . . .$5 50

REPRINT
BOOKSTORE

[J SP10 Specsal Projects #10 (Spnng 1584) . . 35.50
E M Hands-0n Electromes #1. $4

[ 02 Hands-On Electronics #2 b2
O 113 Hanas-On Electronics #3 . $4
] 114 Hands-On Electronics o4 . $4
(] 115 Hands-On Electronics #5 . 54,
) 1154 Hands-On Electromcs #6 . $3
[ 118A Hands-On Electroncs (Jan-Feb “36] .. §3
[ 1168 Hands-On Electromcs {MarApr '86) $3
[ 116C Hands-On Elecironcs (May/Jun 86) 83

555555558885555

[ 1160 Hands-On Electronics {huldug ‘88) | 53.50
[ 116€ Hands-Cn Electromcs (5epOct '86) . 33.50
[J 154 How 1o Repair YCRS . $3.50
[ 155 IBM Typewriter 0 Computer, .83.00
O 125 Aadw-Elecironics Annual 1985 . .$3.50
[] 126 Radw-Electronics Annyal 1986, 8280
[0 156 How to Make PC Boards $200
3 157 All About Kns 200
[ 158 Eleciro Importing Co Catalog (1919) . . $5.95
[ 159 Low Frequency Recennng Technidues
Builng and using VLF Antennas . $6.00
[0 160 New ideas - 42 orcults . 50
[ 16t Descrambling {Feb., 1984] . $2.00

[ 162 Busd Your Own Sateite TY Recswver £7.00

CI 163 Recemwing Sateiine TV . $7 00
[0 164 Modem Elecines (A5r1 1908) . $3.00
[ 165 How to Repair CD Dhsc Players. .$5.00

[ 166 Colieclect Works of Mohamic Ulyssis Fips
(62 pages. Apr Fools Collection). . $10.00

To order amy ol the dems indicated abowe, check off the
ones you want. Complele the order 1orm below. Include
your paymenl, check or money 0rder (D0 NOT SEND
CASH). and mail to Rado-Electronics, Reprint Depart-
ment, 500-8 B+County Boulevard, Farmungdale, NY
11735 Please aliow 4-6 weens for delivery

It you need a copy of an anicie thal is i an Ssue we
indicate s unavailable you can Order it direcily fnom us.
We charQe 50¢ per page Indicale the issue {month &
year}. pages and article desired. Inciude payment in
full, plus shipping and handling charge. Make checks
payable to Gernsback Publications, Ing.

ARTIGLE
PAGES - MONTH YEAR
TOTAL PAGES @ 50¢ each T0TAL PRICE |

MAIL TO: Radlo-Electranics

Repnint Bookstore. 500-8 Bi-County Boulevard, Fanmingdale NY 1735

SHIPPING CHARGES iN USA & CANADA

All payments must be in 11,5, funds

$0.011% 55 00 .$1.00 $30011040.00 .. 8475  DUTSIDE USA & CANADA

$5.01 10 $10.00 . $1.75 S0 011050.00 .. ..8$5.75  Muttiply Snipping by 2 for sea mail
$10.01 1o 20.00 . $2.75 $50.01 and above . .. $7.00  Multipty Shipping by 4 for air mail
$20.01 10 30.00 . 8.75

Total price of merchandise . $

Sales Tax {New York Slate Residens onlyi $=

Shipping (see charl) . 5

Name — TotalEnclosed. . -

Adoress

City State fp REDS
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BLACK 80X DE-SI-FURING

THE SOLUTION TO SATELLITE
SCRAMBLING VOL. Il
AMERICAN AND CANADIAN
;a:m S;fm rmu%muammo- 100 pages
Farts lists and suphers of parts & ks
CONTENTS OF MANUAL

« 4 different types ol salefhre

$29.95

SCRmbing
n:!?:-;:u:?:c * Modes of operation
* How 1o buikd 2 De-Si-Fur
THE SOLUTHOMN « Dhgital audio & CAT
TO SATELLITE

onlrolers
& [igital audso prOGESSOS
L4 I:c g

¢ order VO - ¥
$29 95 plus $3 00 I’Jlmlg & handlmg CaALL

ORDER I.INE (40t 'S5 BELLRAE DNST. CO.
RO Box 41. Warrin, A1 (2885

SCRAMBLING

SATELLITE TV

CABLE TV Secrels— the oullaw publication the

cable companies tried 10 ban. HBO. Mcwna Channel,

Showtime, descramblers, converters. etc. Sup-
ors kst included $8.95. CABLE FACTS. Box 711-
. Pataskala, OH 43062.

CABLE TV Source Book— a compiete fisting of
suppliers lor hard-to-find convertars. descrambiers,
technical informaton, schemabcs and rmuch much
mare. Full refund i not salisiied Send 5$4.95 to
CABLE, Box 12505-R, Columbys. OH 43212,

PATENTED opflical process salellile sound system
Fos informaton send $3 00 o BEDINI ELEC-
TRAONICS. PO Box 769, San Fernando, CA 91341

SATELLITE systerms 3349.00, calalog $2 .00, Also:
KU band, axporis. STARLINK. INC., 2603-16R
Artie, Huniswville, AL 35805,

DECODER Iruel Broadcas! stereo TV-VCR gom-
clete kit PCB/parts $29.95. BILL'S SAT, 451-D,
htehouse Stanon, NJ DBBAY.

“TRIPLE-X" Satelinte TV descramblers (Non Ad.
dressable). XXX— Adull Movles, Fully as-
sembled, $225.00. NAS-SAT, Box 5261. Long
Beach. CA90805 (213} 631-3552.

BUILD ; your cwn satelile system and save! Instruc-
tions, schematics. paris! Send stamped envelope:
XANDI, Box 25647, Deptl 21F, Tempe, AZ 85282

QUALITY producis—i imrrn«:es—no gimmicks—
send for iree brochuwre 800 number 0 §.5.E..
POB 3833, Ocala, FL 32678

Pay TV and Salellite Descrambling

All New 6th Editionl

Now over 100 pages of working schematics.
theory g “hard”™ information on all the major
cable and over the arr S¢fambling sysiems
Schemalics and Iheary for all 4 satelife de-
scrambling sysiems used currently HBO.,
Amk 0, Fantasy. Extasy efc Naw sections on

ital audio coding and bypassing Insider
.n rmabon inchuded. Still the mos1 complete
source of descrambling inlp avaable $14.95.
Satetine Systems Under $600, $11.95. MDS
Handbook $10. Stun gun schematics $5, En-
larged Drodud catalog of PC's, kits and low
cos] sate BOUDMeEnt

Shollm Electrunics Cnrp 13278
Niagara St., Niagara Falls, NY
14303. CDD's 716-284-2163

NEW satellite descrambiler manusli—Decode
HBQ, Showhme, Cinemax. Anik-0. Fantasy. Exiasy.
Theary, schemalics. thossesgh explanatcn of d
audio encoding. $10.95. CABLETRONICS,
J0502RE. Bethesda. MD 20614,

MULTICHANNEL microwave TV antennas high

qualty low pnces 20 inch dish sysiem $45 00. High

g;é‘lrod systemn $55,00. DTC DISTRIBUTORS. Box
10 Phoenix. AZ 85080, {502) 863-2208

CB MODIFICATIONS

converters, PLL & slider ificks, how-10 bocks,
ptans, kils. Expert mall-in répalrs 3 conversions.
16-page catalog $2. Our 111h year!

PHOENIX. AZ B5048

WANTED

INVENTORS! AIM wanis—deas, inventions, new
products, improvements on exising peoducts. We
present 1deas (0 manulacturers. Conhdentiality
guaranteed. Call toll free 1- (800} 225-5800 for infor-
mahon kil

;N\TEN‘FONS wieas, new Products wanted! Indus-
try presenialign/national axpﬂsmon Call free
1-800-528-5050. Canada. | 1-B0C-528-6060. X831,

INFARED remote control ta work with Dak RTC-58
converier. JAGCO DIST., 1323 N. 95th Ave..
Qmaha. NE 68114,

EARN BIG & dolngt undarwatar
vIDED SURVEYSs MIILD YOUR GWN
YEHICLE uaing our standurd line
{or cumtoa) eamerda, thrustars. &

“PREz catazon § a‘JnB “'rBs l:.r S
(-]
Send SSAE 1oy 170 UDSINO CANADA
e ip./HOBBIEST pri
D Gonte ars: Lo OPPSHORE Imds

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desinng
ownarship of smal electromes manulactunng busi-
ness—withoul invesimenl. Write: BUSINESSES.
92-R. Bighton 111h., Brooklyn, NY 11235

the telephone-line computer services.

THE NEW 65/9028 VT
ANSI! VIDEO TERMINAL BOARD!
* FROM LINGER ENTERPRISES *
A second generation, low cost, high periormance, mini sized,
single board for making your own R$232 Video Termlnal. Use
as a compuler console or with a MODEM lor hook up 1o any of

-
[+]
w
=
Q
w
-4
z
O
[
=
E FEATURES %
: >
O+ Uses the new SMC 9028 Video agle 2 ekl
W Conlroller Chip coupled wilh 8 -«
E|  sso2acpu.
»| » RS5-222 at 16 Baud Rales from 50
; 1o 15,200 &
4| « On board printer port! -
E| « 24 x 80 tormat (50/60 Hz). ‘ -
<! .+ For 15,750 Hz {Horlz.) monitors. % o
2| + 3 Yermina Modcs: H-19, ADM3A. L*& ; o
u and ANSI X 1.64-1979 &S' . Omne (ree can make
Fl « wide and thin-line geaPhles. RS ) 3000000 matches.
Z| « white chasacters on black back- Lt
ground aor reversed.
: « Character Alirnibules: De.Inten. 399 95
2 Inverse or Underline, (Full KIt) 11
®| » Low Power SVDC @ .Ta. = 12VvDC |
Ll @ 20ma.
2 * Mini size: 6.5 X 5 inches. SOURCE DISKETTE:
ol * Composite or spllt video. PC/XT FORMAT L]
@l = 5X & Dot Matrix characters 5v, IN. $15
-3 {U/L case). e J
E| « Answer back capabillty. One match can burn
| « Baitery backed up sislus memory. ADD S40 FOR A&T 1.000.000 trees.
:x_‘ » For ASCH paraiiel keyboard, A P~
- - < “
g & Digital Research Computers Pty
= B {OF TEXAS)  The Aderviiamg
8 = P.0. BOX 381450 - DUNCANVILLE TX 75138 - {214) 225-2309
@
8 a Call or write lor a free calalog on Z-80 or 6809 Single Board
o &l Compulers, $5-50 Boards. and other $-100 producis.
- —
Q 3 TERMS: add 33 00 p20slagh We pay balence Orders under 514 sad 752 hending N
(2] | COD. we accer: Visa ang MasterCard Tenas Ren 20d 5-1/8% Tax Foreign orders
é : {eacep! Canadal #0d 2072 P & M, Ocders over 550 add 352 o1 InSurance
102

WwWwWw americanradiohistorv comm

YOUR own radlo siation! AM, FM. TV, Cable. Li-
censad/unlicensed. BROADCASTING. Box 130-
F10, Paradise, CA 95969.

PROJECTION TV .

Make 3555 assembiing proj-
actors . . . sasy . . . results CoOmparable 10 $2500.00
projectors - _ . Your 1olal post less Ihan $30.00
plans, 8 lens and dealers information $20.50 .
dlusirated information free , . . MACROCOMA-
GBX, Washington Crossing, PA 18977, Credicard
orders 24 hours (215) 736-2:

$10.00—35360.00 woekly! Baoome circular mailer.
No quolas. Sincerely interested. rush stamped en-
velope: NATIONAL MAILING, Box 19759-RA10,
San Dego, CA 92119,

BIG
pROFITS

El ECTRONIC
ASSEMBLY BUSINESS

Star home. spang time. Invesiment knowledge oF
expenence unnecessary BIG DEMAND assem
bling electronic davices Sales handied by proles-
sonals Unusuai business G0ROTuniy,

FREE: Complele illusirated lilersiurg

BAHATA, RE-O Bun 248
Walnut Crwak, Carl 94597

DEALERS Wanted! DMM’s, solderiess bread-
boards, soidering tools. individuals welcome. CEN-
TURY INTERNATIONAL COMPANY, Box 20762,
Dallas. Tx 15229

1 have over 100 sure fire busineSSes you can start
with Iittle of PO nvesimant. Now yOu can $tari apart-
time business i over 100 different fiekis inChudin
mail order and real estate. Send $1.00 10 RICHAR!
WILSON. 6215 5. Wabash. #304, Chicago. L
60637 for shlppmg

ATTENTION—Income oppor!unitlel! Need
maney i1 @ hurry? See amazing profits the Nirst
monih. Leam a frade lechque, secretly in mal @s-
1ate. Resulls guaranieed?! A proven nrallor's secret
Limited ofter! Rush 51500 or write for details o
RICHARD WILSON. 6215 5. Wabash Si.. #304.
Chicago. IL 60637,

RECOVER pure gowd from old circurl boards. com-
ters, elecironic [unk. Easy methed. Send $5.00
ECYCLING Box 11218R, Reno. NV 89510-1216.
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TENMAR Combination Function
Generator and Frequency Counter
» Six digit display s Oulpul range: .2Hz-
2MHz: seven ranges » Counler range .1M2-
10MHZ & 515V TTL and CMOS ouiput

» Wave forms. sipe. trangle. square. Pulse,
and ramp For cefalled spaciheations call for
a complete Tenma catalog

#72-380

$21990 |:=

TENMMAR 120MHz Frequency
Counter

» Eight digit LED display » Measurement

. MHz-120MHz = High Input sensitvity
of ¥ AMS. For detailed spacifications call
tor a complele Tenma calalog

#72-375 3
$189%5 |=

TEMMAR® 3'4 Digit
LCD Muitimeter

» Measures resistance,
AC-DC vollage and

- curreni s Ciode and hFe
= " | transistor tesls a Overload
| protection s 10Mohm
2 input impadance
« N » Cammying case inclused.
9 o1 ~J= 10 For detailed specificalions
by E:l call for & complet® Tenma
g catalog.
@ e e 472050 1
o 83980
| WAy
ma) appmam—

TEMMAR 20MHz Dual Trace Oscilloscope

s Two high quality 10t1 probes included. For gelalled
specibications call tor & complete Tenma catalog

2 | #72-320 SPECIAL!

<=1 ¥38995 $34995

TEINS:  #510 rarimuam croier 51,00 charge kor orien
unc 110.

S50 manaasm Chaer gl card orthgr
'J *Orders seppad UPS GO,
S OO Shapeaid] wiihen 4

hours.
#Spies oMoy opin B30 o 1o TOD pm Salundins

———— R AR Y] 3

HFor Crmpae Orchirh k! 52 T8 o¢ ahupyeng mrd
handing
______ P gmasd

hnabng
$2.78, v balincs dul wil b send L OO

TEN

THE NAME YOU CAN
TRUST IN ELECTRONIC

TENMARP Digital
LCR Meler

w Measures inductance,
capacitanca and

registance sl = 1uH-200H,

C=.1pF-200uF A »
010hm-20Mohm
wCarnying case inciuded.
For getatled specifications
call for a complete Tenma
catalog

TEST EQUIPMENT

TEAMAR: 0-18V 3A Power

Supply

s Aegulated outputs — Constant
vOll OF consilant current, poih are
continuously vanatle « Can ba
Connectsd N senes or paraliel for
more vollage OF Current ouiput

» Reverse polanty and overload
protected sisclated guiput For
dotaied specihcalions call for a
complete Tenma catslog

#72-420

59920 |=

TEMAR
Clamp-On/DMM

» Measures AC current via
ciamp s High quality built-
n MM measures DC
volis, AC volts, resisiance,
AC current s Peak hold

» Data hold w Audible
continurty buzzer » Test
leads and cartying case
Included. For detailed
specifications call for a

; complete Tenma catalog

--..I

#72-370

$1499

/]*n!.*-.‘::m\\

sl

#72-395 1

$7995 .=

TEna® 30A Power Supply
» Cutput voltage 1-15VDC e Lighted Cross
needie meter: Displays voitage. Canmen! and
power mimultanscushy s Outpul current: 304, 224
continuous = Fan cooled For detailed
specifications call tor a complete Tenma catalog

#72-035

$19900

Be Sure To Call For Your FREE
Catalog! Over 6,000 ltems!

and more

We alzo have .
accessonies, telephone
parts. (yDacks, yokes, swiiChos. fuses. MmpS. CAPACItors.
resi3ons, CArirdges, styh. ware. CATY squipment, the largest
selection of origingl Japsnese pemiconducion in the country

a tult line of test equipment. computer
, speakers, television

Cantarnie, Do 454534072
(3131 434-0031

SOURCE NO. RE-25

e MCMWM ELECTRONICS
B58 E Congress Park D

CALL TOLL FREE 1-800-543-4330
In Ohio 1-800-762-4315 @ In Alaska and Hawaii 1-800-858-1849

CIACLE 87 ON FREE INFORMATION CARD
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RADIC-ELECTRONICS

2

N ]
JMB HARD [ 38¢
STATIC RAMS * % % & HIGH-TECH & & & & EPROMS
2107 %624  (450ne) 1.5 95 70N TOIaug 450w &
101 I8l (a50maliCMODS) 1% "Ec vzu uPn?nI ua 1 1 2718 T040aE  (A5OnaH SV 140
21824 103421 (450Nl £ 27181 20488 (2BOnalIEV? 198
EaE ,g:::: ::“‘“: ": REPLACES 8088 TO SPEED UP IBM PC 10-40% I'::;“? ﬁ:‘.‘ e :g
Bt ommmm 15 W -wonseeoavonesscawcuuaton I, seliven o i3
2974015 10Zand  (150naliLP 195 IN HARDWARE 27C6a 2192e8  {I50mmiAVHEMON S 85
ety b SEsat Ml o « PIN COMPATIBLE WTTH 8088 L Nk (4Somitty: 240
TMM2018-100 204828 {100na) i + SUPERSET OF 8088 INSTRUCTION SET 2784-200 119228 (200mHEV} s
wihed  Rid fumenss ) - LOWroWERCmoS poen G elbneow vy
riza f &
HMETIRLP4  Z04Bx8  (200maNCMOSHLEY  1.95 BMHZ ¥20 UPD70108-8 $13.85 27C2%8 17688 (IVOIEVIICMOS] 1095
HMSIWLP3 Il  hIomNCMOSHLR 298 HZ V30 . i e S e ptt o
H 15LP- " b - S, Snphe I Vo st 11 Wohs
uuag:::-’l:s :!!h-l {1300 CMOS} gas BMHz UPD70118-6 $19.95
HME - 1928 (150n0ICMOSHLMY 9%
MMOZSALP 12 31328 (170miicMOSILE 448 % % % * SPOTLIGHT & & & & DECTHCRICS
iy 2 PROM ERASERS
D'"“Mlc R“MS CORPORATIDON E
4118280 18384uT  (250net 43 ] L
4118200 1838401 (200w 0 ' l l
4118-180 TEIRAT  (150ma) ”
4116 120 TEIBAST  (120ned 143
ZAM S 3276821 1200 593
184200 8553621 (200naHSvl 1,19 L]
4184 180 655361 (150nakSy) 1.2¢ )
4184120 858381 [120nsHEv] 194 ]
MEME855 A5338u1  {700rwiiSv] 198
TMSLA184 A3516n1 1 180ma} 5wl 193
AVB-MEFMESH £SS34a1 | 150m}|SVHRAEFRESH) 2 95
TMS4418 830404 (VROna) ISV} 49
41128180 131072a1  {150naHSY] LR
TMSA484-18  B5536nd  (150mmliby) e
41254-200 26214451 mnm 195 ¥rsA
41256 150 26214451 (15Onal{S=) s
B Sy ol Swpply REFRESH. P 1 Refrash
8038 14 32768 KMz as & rw farraty of hgh apeesd CMOS. g healunng
2033 195 1.0 MH2 CONTROLLERS TAMHy 295 T s e ol v e SERA T gats
8080 2495 [l 5502 243 B gnas 495 18432 245 TiLg18y 98 i, COmbINed iwe1h e schvantagit ot
BOBS 7 a9 B5L02 CMOS 1295 [T H] LE L] 195 JALEITE A% CMOS vary low Prane CORPMpEnr: supaor one
BO&T 2 189 8% ::go !—‘g: a7 1198 2 2:252 : : 748174 38 Y. wr! MR AL drive
087 12900 HOASO5SF 4 95 .
021 FRY; MC1372 205 Jl 2278e 198 Lo A T4HGOO
50482 98 2275 26 8% 3579545 19% FALE19Z 4 TaHE opm;. a1 CHMOS Iges vkt ard e wheal
BY55 249 720 19 9% 2 ::: T3 N oo nwe ol CMOS dirwpr
By53s 2 CRTS027 129
- 42 b o S0 30 L% T4L8184 83 I 7anec00 5 TaHE 148 119
TALE19S 8% TanCoz ] TAHC 151 ]
£755 1498 TMSYSIEA 1935 s as Tag5 ras1os .00 M jaicos " FAHCISA 249
. L Mo ] Miger 3 Y ravcos 3 M i
ALkl 8 T4 1 TAHC 1M
0ISK s sac it ras240 83 W 7amcie 7% aHC18d s
0.8 1 FaLkiar A9 Tanl20 8 T4HE1TS 5
COMTROLLERS W 16710e0c 133 rais2az o9 Wl aiecay 8 7ancuo e
8200 o7 et ras2e3 oo M rarcio 33 Taucies 198
2203 24.95 [Eeal 4.9 by T 19 Tk W TANE32 83 7aAMC24% 189
8205 239 1791 sss I 30 b+ FaLR248 7= TaMES L FH T4HC2ST 2%
143 1792 Ty 195 JaLr 4 HHCTL 15 FAHC 25 139
e 1793 12 33 e 7as2s .4 [l 7ances VB rapcz?d 198
::;: ;a: 19 1298 [l 11430 s 7418258 179 74HCES L34 TAHCI9S 499
1) A 2711 1a9s [ 0 0ss o5 rois257 9 Wl 7anca: 139 TAHCI62 39
2173 Bas 2™ 1995 W 305 185 TALSTED AP TAHE107 .7 TAHCITD P2,
2750 ek 77 2995 W 535124 i a9 129 109 78 e 228
9251 163 8800 8843 1395 240 135 k200 a3 W Paucte2 ™ JaHE 390 N
e 495 198 FLENA 19 TaAHC 125 1.1% TAMCI92 119
azs1a 108 1.0 MH UPD 765 P-4 HMLLITY 79 TAHC122 119 THCAMNT 199
“:“:;‘s ::: 9 ¢ x MEBAE7E 1 CHYSTIL ;:t:;;z ‘= ;nig:g: :3 F4HCADI0 1 :!
6800 3 MBASTT 1298 ] aH TAHCA04Y H
H+HEn 1o B ce0: 495 [l 1591 a3 OSCILLATORS Tas20) 53 Y anciae » FAHEALS0 1
68013 935 2143 2 TaLa290
8239 195 1 OMHx 5 9%
52535 229 [ 5809 ::: 18432 595 Kbt 5] 7aHCTO0
8272 495 1o SEer 20 5 95 1988 FARCT Dwact, aeop- mﬂx-n--n o LS TTL
27y T.49 8820 2.48 B" ..'I'E 24575 5 5 249 e ran n.--u-m.uamn 5 L aarTer clrcast
re 23 W e 198 % i ‘ FAMET0D 8 JHCTIES 308
: 6840 595 EEIE“"].S o063 98 FMLTO2 43 FanCT174 100
2284 95 Fauc 74,
oed v 6441 1995 o aans a9y B 00 i AuET04 " HCT18) 139
290 ans i Y8 120 W eriaas 445 [l 5144 495 T 4 DGR (i
[+ &y s B 0 a9 4 H | FAHCT240 2
ssa7 ': 2 [l comaise A 8% 10.8 493 ;‘:E‘H; 3 ""cm'z“ "13
B850 y 4 Fan 21
eu81 2295 [ MM5107 a9s 128 joan ; 4377 FAHETI0 €3 7amcTHs L1
1-80 0 MH 150 ans A% AL o TAHCTI2 » FAHCT2E7 »
280.C0U 15 vy 1 69 2.0 MMz 180 ass B e e L e TIE T i
S8B00 495 2 . AH 95 4
4.0 MH2 23802 59 UARTS AL s 49 vaussad vae M vauEmida 119 T4HETIT Yo
SBBUYE 895 AYS 1013 338 240 ety I 7aLSE24 195 TMCT118 1.18 TAHCTIT) Zab
IBOA.CPU 1.7 8809 095 AY1 10V 19 3% JaLSE40 99 JAHCI154 299 TAMETITA  Tad
TROA-CTC 143 19s TRiBa3Z 195 39 TALES4S 9 TAHCT187 (] TAHLTIN 1.6%
ZHOA-DART  $.95 63021 5a % TalsEss 139 TaHET188 E 4MCT4017  T18
zacapma oy [l samas TacN ZesTn te MISC 9 yusero as M NS 128 zincTeces  1as
28080 189 : . 2% 8882 220 TAMCTIS 13 1as
Zo0A. 200 A5 [ AEs4 L Brrrrr 23 W msesssr  ses M oraisid 38 aisead 320 LA
zm.:g;; t” nlsm;z 1395 B 7405181 39 7aLMesA A0
ZBOA. 500/ 45 LILM. . TaLE1B4 1. 40  TALBEMN 240
Jaa2 T TALE15S 59 7ALSTEI 2285
B.0 MHz CLOGK SOUND CHIPS § 2% 455 Ml iieies 4% pilses aas 74F00
2B08.LPU s CIRCUITS MCIAT0 195 B 7418957 35 QIS 149 TAE00 MR TFTA M TaF2s) 149
28GBLTC 425 76477 595 [l mc3az0 095 W 7418158 20 wILSET 149 74F02 83 FaFR6 9 T4F783 198
1808 PO azs M5 T80 135 76488 295 il MCIART7 295 Ml 72100 3 siLSda 449 74F04 79 7aF135 163 745287 1.69
IB08-CART 14 95 MEM5I5% EST 1 %5 £51- 241 3% Y5 1Cw LLE TaL®1$1 k) 29022421 T T4FDR TAF134 4 TAE 2RO ¢,
I80m Slor0 1195 MMAATET 12495 AY3 E%10 AFa- L] 2%13.0071 & L3 TALE 152 43 250152549 2.0 T4F 10 & T4FA57 1 TaF243 3
ZR0B-8I0 2 1195 MMERIT4 1195 AY1EI2 11 9% AYS 2174 11 8% TALE1RY 2% 31 1.9 T4F12 TaF240 138  T4FETI 4.9
Zod71 ILOG 1395 MEMSAIT 295 SP1000 3900 AYS MO0 11 95 TALE184 4% 2Ri532 198 TaFsd 3 TAF244 3% TaFiTa A28
. e M . . - . A () A by . 4 A . u . .
AUR 3
=
D Drode o PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDER
¢ 24 Ha D Ve L 3 Dse &Y . . .
0 pe 800 B-5000 408) 99 330 : AT s
¢ 408 B4 ple ) A .
OPYHR 986 JDR ROO
[} 0D NG 3 D D 0 0 COD - o 0 JD ) - D 0 0 oD O
D * (3 D - -

CIRCLE 113 ON FREE INFORMATION CARD
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20MB HARD DISK SYSTEM ONLY $38995}

4001 19 144180 496 7400 AR Farer 243 T4500 2% TadwWl 1 I TLOSE M g
4011 13 14413 1435 7403 18 7448 1. 745032 2% Taliua AN lEauu"]Rs Lo M T k. ]
4012 E. ] 4 49 A 74803 N MM T norz 108 LMY47 -
4011 » 451t TAM04 2% I .7 TLO74 135 LM% 5%
4018 L. 4518 T 305 X3 T4BNA9 Vs noat M MCIA30 1y
40TH v 4518 as 74508 I T4EIS 13 TLoR2 M mc13%0 1LY
4017 42 AR " Ta%10 2% TAEIYS 14 TLOS4 143 MEIXTY 098
4018 (1] 4528 79 74818 A TaEIN 149 M0 k0 189
4020 59 akxz 195 74530 9 T4ENF 3133 LMOAK 1.9 43
402y A1 4318 el 74212 ] T4 i IR 1.9 TINIK 148 LAE31 1 " 49
4ala 43 4324 295 74837 89 4S54t 1 M0 LMI1IM »n 4%
4075 28 4312 W8 74332 M 743241 188 T0.93 CASE LMIVZR 349 s
027 3y 334 ”» TakT4 4% TS24 VA ok Ay TILOS 88 LMDITT 8 LMIMI RIS
40z8 :: Fh, L 74885 5 B7 T TALIT 4y TILIT 149 LMIIE  1AT LMY 1 es
4035 4551 L7E 74586 M T4dis3 0T HEAVOLTAGE REGS LM 135 ULNIOOY .73
4040 " 4335 75 748112 80 Jagisa *» o Kay 1A TOD 478 LMII0 1007800 XA2208 294
4041 ™ 4702 1A% 1L7R sz 1™ Ady A TO-3 298 LMz 185 xRN 795
4042 5y L0 9 79 827 1wy TRHOAK WV 84 TO-3 2.9 LMIZAE 479 xAZrag 195
4041 as T4L14 " O 488 1 TRHIZK 1TV A TOT B A Maze 49 mMPaIse? 1.9
4044 " FACT 4 1] T bE ] TEPOSK BV 108 TO-3 1499 LM I MM 1
ADEE 1.94 7ACEY 19 n 188 LMI34 199 CAXM .M
AQES . T4CHE 14 ™ 189 LMITS 1.7 CAMM L)
AQ4 T . F4CY5 ” ” 495 bt 175 CADON2 L
<200 2y 74C180 478 ] I IC SOCKETS LMII7% 395 cazoss B0
4050 2 MCIRY 22§ - ¥ 100+ MIME 895 cajzoEd 19
40589 - T4C191 9 1 L PN ST 1 0 LMy 59 CANNE W
m; q T4C142 5 L :3; 1 PR :’r 1 mm'—m CAI148 1:.:
| TACI4A 1 3P 5 18 mIN 12 10 . CAIBD 1.9
AC38 1 TALANE 149 125 nl'l lcu ll“.FlcE 18 pin ST LF353 3 Mcuarmw 198
4080 v TAC191 1.9 153 ADCDEDD 1555 ATIE 20 PIN 5T LF 354 9  MCIAR0 B35
4088 - ) LI 148 74 1.9 ADCOSOA 4% afra 22 MM ST LF357 ¥ MCIAAT 1%
4089 .18 FALIAD 109 7495 Fad i i ADCHRGS 449 3185 4 PIN ST LM 158 S5 LMIRD0 43
4078 i TALlad 109 7497 ZaMs 1% ADCORYG 14 35 ATYE PIN 31 LM 330 A LMINS "o
07T 2% TACIT4 199 74100 19 ADCOR7? aray PIN 5T E LMIE3Y 185 uwINY 22N
4089 22 TALCH0S 1093 Fern FezTR 21 ADC ORI arsg PIN 5T 18 1 LM3aR 33 LMINM4 I8
AN - TACIIY B9l 74123 74287 » OMETI1 ST.SOLDERTALL (W k] 45 MCADl4 349
A0B8 it TaENIT 1295 FCLF- 1 74168 A5 OPEIA Fity W 5y LMI%4H 33 MC. 19
el a3 4CIZZ 4 40 I LT RS 3 52 TLag a2 ACHm 1.8
Al M TACSTD 4™ 1.50 [+ TTH1Y & =B TLas? 11X ACASSE 9
14411 s 74CI8 THA 29 [.ETT R " 0 NEYEE 2B LMIEDD 149
14412 &% 7 195 T TEH 109 9 NESSS A% TH107 149
2PN wWw 13 128 NESSE 129 TEI0 198
24 PIN WW 149 13% NES&4 1 7RI 198
IEPINOWW 189 a9 LMSS5 % TWIMa 198
EDRECARD CONMECTORS PIN CENTRONICS wrmww ae iw e a Aw om
W W REWRAP ™ T 128
100 PIN ST S100 128 195 MALE 14 FIN DIF 495 CALL NESYO 195 7545t n
100 MN WW  £100 128 495 IDCENIS  HIABON CABLE a9 14 MmN DF 59 CALL NE S0 280  75as2 I
42 MNET  IBM PC 100 195 CENIS SOLDER CLUp 495 ik N DIF 495 CALL NESSZ M 738 ha
B0 MN AT APME 100 295 FEMILE 40 PN ZIF 994 CALL LM710 T8 TBAIT 139
& MmN ST STD A6 198 IGCEMISE F AIBBON CaBLE TS 2IF. TEXTOOL e T8
M MmN AW STD 158 4% CEMISPC AT ANOGLE PC MOUNT 494 ARG 1NSTRHION FORCE
OIF CONNECTORS .
1 e e *
CONTAETS t -‘__:_—-:i AN2¢
DESCRIPTION OADER WY T (Ve |98 [ 8 320 |22 (26 | za |40 |PRm [ 4NZT
| I
| e ek D | avaaTes (42 | 78 (9% (vem 12 (vae (1w 1w (20 | o
o S BT [ avoaroes ‘ ek
WW I SOCKETS | AAMAT, LE ..‘“ |2v8 (200 (200 (290 (298 (1.70 4.0 <
ComPoRamT cARMES Cax a 55 [ sn | ws (30| 30 | s 100 108 ¥ -5
B (SIF HeADA AT | 11L1XT 1 1]
RIBRON CABLE DPrx R E 17| v
L DM PLUGS (IDEC] L —r—
ROE INST D 5
i —— LED DISPLAYS
RHPTHON ORDER BY —_ = FND- 319713491 com CATHODE 32 139
DERC [ NETENINE IR SN ) FHD-S00{3531 CoM c.nu%pe .l" 148
o wALE | 5Z | %0 | [ £MND 5071510} COM ANOD - 149
SOLDER CUP mare . Ll =t AR IBEIRE JEE ) MAN.TT C0d ANODE ar R
_YEMALE | DBxS -"_+ VA8|1950/4.50|2.39)4.32 MAN 74 £0M CATHODE 3 ”
RIGHT AMGLE MLALE L) MAN R340 oM CATHOOE & 199
PC SOLDER | FEMALS TiL-313 COM CATHOOE 3 4
HPSOBZ 7780 COM CATHODE 43" 129
WIRE WRAP  —TUALE ™31 a7 HEXWALOGIC 70" $.95
FEMALR HPSOB2.7340 dx? HEXW LOGIC 290" 7.95
Y MALE
mnw:%nu FEMALE Eloirnl!t? €D Liniu 1'1.0. ‘o‘:ow
— 2 B TR Ju ;
HOOOS BETAL W00 | 128 v 38 1.90] JUMBO GREEN TIM e 12
iy WY HOOD.. ] JUMBO YELLOW Ty 14 A2
ORDERINVG INS TAT WE "BdNT THE NUMBER O MOURTING HDW Ti% 108 0%
MARKED “ux OF THE "ORDER BY PART NULBER LIS MINI RO L1 10 0%
EXAMPLE A 1% iy ReGHT ANGLE MALE PC SOLOER WOLLD 8F 1R

MOUNTIKB HAROWARE $1.00

ORI

SWITCHES

MIN} TOGGLE ON-ON
MIb-TOGGLE OM - ON
Mini} TOGGLE OM.DFF.ON
MINL FUSHBUTTON M ©
MM} PUSHBUTTCN NG,

10C CONNECTORS

ORDER BY

GESCRIPTION

1 SPST TOGOLE ON-OFF
BOLOER MADER IDHeRS BCD GUTPUT 10 POSITION @ PN OIF 1
RIGHT ANBLE SOLDERMEADER | 10H$R DIP SWITCHES
W HEALER L IDHE.W 4 PORITION as 7 FOSITION »
RIGHT ARaLE W wlaDER G nah 5 PORITHIN » 8 POLITION ”»
RIPBON HEADS A SOCHET oEa & FOIMON 0 10 PONTION 128

MR BON HEADER

RIBBOM CABLE

Dear Mr. Robe

HARD TO FIND

1 feel compelled to commend you and your people

= " taor the pleasant, pelite, willingness ta help and
Cs‘.nln:!E},E"nH.E!gE,? iy profesasonal attitude you have digplayed. [n 8
MAKE ANY SIZE HEADER coNTACTS | these tames Lt La Indeed refreshing to deal witha o
ALLWITH 1 CENTERS SPACED | company whose atafl consiats of peopls of this %
1240 STRAAIGHT LEAD AT 1 Y caillber. My friends and associsien will mosy ]
15 L ORI ISl artainly be dolng bus iness with you agasn )
i::g :IGH'I' ANGLE s,’s‘.w Sincerely. Hicholas Chabra §

CALL FOR VOLUME QUOTES © COPYRIGHT 1386 JOR MICRODEVICES

105

CIARCLE 182 ON FREE INFORMATION CARD
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BARGAIN HUNTERS CORNER
ENHANCER GREPHICS ADAPTOR

100% s/ COMPATTINE - Wa 9Pz Fiowf | Ra O anos TICS
= ComPatm, g Wil ToLon GRARIEEY SBANIEE AND

B s et o coons U HOW ONLY
$259.95

» DUAL SCANNING FIRECUE NCIE S
WORKS WiTh s‘lﬂ!
EGA TYPE RGB

» LIGHT PE

EGA MONLIOR

FLLL ONE YEAR WIRERTY
= EGA AND CORETMPATIOLEN

= BCAMMING (11}
18,75 KHx [ 21
= 18" ELACK MAT

WON.-CLARE

PABE WIRE WRAP WIRE
PRECUT ASSORTMENT
IN ASSORTED COLORS #27.50

100us 55", 6.0°, 84", T
e 28", 447, 8.0~
$00ss 107, 15" 4.07
SPOOLS
190 1pen W30 250 ien1 BT 28
00 1aan M13 2% 1000 fewt 121 ¥
Fiease specily color
Bhe, Black, Yellow or Red

EMI FILTER

« MANUEACTURED
BY CORCOM

$4.85

* LOW COSY ]
= FITS LT MP BELOW -l
« 8 AMP 120 240 vOLY

6 FQOT LINE CORDS

WIRE WRAP PROTOTYPE CARDS

FR-4 EPOXY GLASS LAMINATE
WITH GDLD-PLATED EDGE-CARD FINGERS

InM PAZ IBM

BOTH CARDS HAVE SALK SCREENED LEGENOS
AMD WCLUDES MOUNTING BRACKET

WATH #5V AND QROUND PLANE .
A% ABOVE WITH DM EODMNG La v OUT

5-100

BARE - MO FDIL PADS

1 PR
18m PRZ

RADIOC-ELECTRONICS

=t
=

= RESOLLITIOM:

tC-2 X CONDUCTOR
8402 J00 © A0 N

LE T ICONDUCTOR
+ .3V OOT. 2 LE.HF 3CONDUCTON W 51D
* 1 COLORS Q)FT O

| ] FEMALE SOCKET
-n§aw§§u Ggﬁt .— MUFFIN FANS

EEL g Te] m::l‘m

SPECIALS END 10/31/86 ia T masEaite

HORIZONTAL BUS ,
VERTICAL BUS .
$INGLE FOIL PACS PER HOLE

APPLE

BAHE - NO FOIL FADS .
HOA ONTAL BUS |

$IMGLE FOIL PADS e HO‘.I
FOR APFLE llx AUX SLOT .

SOCKET-WRAP 1.0.™

= LIPS OVER WIRE WRAP MNS BE
- IDENTIFIES PiN NUMBERS ON wraPr |®
SIDE OF BOARD =
o EANYRITE ONPLASTIC; QUCH ASIC S o=
PINS PARTa PCR OF  PRICE o=
IDWRAP 08 e
IDVRAP 14
IDWRAR 16 AR
(OWAAP 18
IDOWRAP 20 ”» -
IOWRaP 22 d -
IDWRAP 24 e
JoWRAP 28
TOWRAF 40 5 .
FLEASE DRDER BY NUMBER OF

PACKAGES (peK. OF)
OATARASE EPROM ERASER  $34.95

CAPACITORS
TANTALUM - R ‘;-g.'

15 I3 A7t : THIN METAL SHUTTER
"y | s PREVENTS UV LIGHT
1V FROW BECAMNG
Ya WATT RESISTORS
$% CARBON FILM ALL STANDARD VALUER
FROM 1 Ol:lhl TO 10 MEG. OHM

15
10 PES v vt 100 PCE vt vabn 02
S PCS  wrvwwmha BT 1000 PCS sarne wibes SR

FRAME STYLE
TRANSFORMERS

12 6V AL £Y Zame

SWITCHING POWER SUPPLIES

—_— %‘
. 3 I [ Yo

128V AL CT .m: mu"'::.xtcomnnnl
1226val ey - 175 WA "
W.2v ac CT SV PsA VP LA psikm '

o | ¥ 0 B IV @ Ba
- ONE YHAR WARRANTY
25 PIND-SUB
GENOER
CHAMGERS %
$7.95

PS-1BM-150  $78.85

= FOR (BM PC-RT COMPATIALE

= 180 WATTS

ATV S 2A BViID A
12V B SA AV B BA

« DNE YEAR WARNANTY

P$-130 $89.95
= 110 WATTS

= SWATCH ON REAR

= FOR USE (N OTHER 1BM

[ TYPE MACHINES

. 90 DAT WARRANTY

Ps-A $49.05

= USE YO POWER ArPLE TYPE
SYETEMS. 74 B WATTS
-y P TA 13V @A
4V 8 SA AIVE SA
« APPLL POMWER CONNECTOR

P3-3PL20Q §48.95

« BY 254 TV E LEA
WR A VR 1A

= U AFPRDVED

= ALLMMMMLES ENCLOSURE

ri1m

RESISTUN NETWORKS
a PN 9 RESISTOR
MDNOLITHIC ol PIN 7 RESISTOR
{ PIN 8 RESISTOR
RV PIN 15 RESISTOR
ELEc'mourrlc PIN 7 RESISTDR
RADIAL PIN 13 RESISTOR

m : BODKSey STEVECIARCIA
SPECIALS ON BYPASS CAPACITORS [ "5 comruren

220 COMPUTER
L1 4 CERAOMIC DOISC 106/55.00 glngur: gm.m vOL ;
01 gf MONODUTHIC 100/ 510.00 IRCUMT CELLA R VOL
1 uf CERAMIC DISC 100/ 86 50 CIRCUIY CELLAR VOL ]
A g MONDLITHIC 100/512.50

MIGROCOMPUTER
HARDWARE HANOBOOK
FROM ELCOMP  $14.85

OVia8o0 PAGES OF OATA SHEETS
ON THE MOST COMMONLY USED
s INCLUDES TTL, £MOS 74L800,
MEMOAY, CPUL. MPU SUPPORT.
AND MUCH MOREF

NEW EDITION!
1986
IC MASTER

THE (RDUSTNY STAROARD
$129.95

[RLR 4]
132 .
.9

CIACUT CELLAR VOL 4
CIRCUIT CELLAR vOL B

WISH SOLDERLESS BREADBOARDS LITHIUM BATTERY

&8 USED IN CLOCK CIRCLATS
PANY TRIBUTHON | TH TERMINAL | TiE oy
womeen [DemEnmions 2 O s | TETRInS) |romTs | POSTS

3 VOUT BATTERY
BATTEAY HOLDER

(3R 2
1R )

VISIT OUR RETAIL STORE LOCATED AT 1256 SOUTH BASCOM AVENUE IN SAN JOSE

JDR MiCl'OdeViceS g TUTH. 99 SAT. 96

PLEASE USE YDUR CUSTOMER NUMBER wHEN QRDERAING
L 3 hiwnivesh orser $40.00 For phupping anl handiesy w0
1224 S. Bascom Avenue, San Jose, CA 95128 o i coaes may et
Toll Free 800-538-5000 » {(408) 995-5430

m and §150 for UPS Al Ordiery ower 1 b and
mn“ -
e ol
FAX (408) 275-8415 * Telex 171-110
D COPYRIGHT 1986 JOR MICRODEVICES
Tl JOA MaCROCEWCES LOGO 15 & AEGHTERED tRADE mann OF JOR JON Sl TRUAEN TR AMD JOR MICRODEWCES ARE TRADEMARNS OF JON MCRODIVICES
e COMRITER

dphwcal s We resrree B nghl 10 lrme patviieh o B
Al rrebrchuaie wnect o griF s

L B
[T
MRCROOEWORS
A TRADEmARe OF syTERMATIONAL BUSINESS MACTEMES APPLE I A& TRADEMARK QOF AFFLE
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HARD DISK SYSTEM ONLY $38995!

DISK DRIVES APPLE COMPATIBLE 3-WiY %
FOR APPLE COMPUTERS |"TERF“CE clnns . !‘gll on PARAEEITCH Bnlfs édta
r AN A T PR AR 120 CPS DOT MATRIX PRINTER
AP-150 EPAOM PROGRAMMIR 350.65 I : SESSESITIES o oumtco
$99.85 T L ERECONIATE e

= Vg MT, O'RECT DRIVE -
= 100 AFPLE COMPATIBLE
= Six MONTH WARRANTY

/

B 500 T NS ARG P st benom [ swiTCH-3P $99.95

k ' - CENTROMIC S FARALLEL 3
AL- e — AT T rwaRL IS IRELUBED = SWITCH-38 w3232 stmas $09.95 MODEL 169 95
$129.95 2T - MENUSELSCTION som 3e 5P-1200 o
= HIGH SP’EED \NH“ AL CGORT TN

- “ODEINPC“‘OI.RS FOR actnaty
= NO EXTERNAL P R SUPMLT
NEEDED e

* TEAC MECHANI 5 DIRECT ORIVE
= 100% APPLE COMPATIBLE
= FULL ONE YEA R WARRANTY

+ EPSON/IBM COMPATIBLE
= 9 WIRE PRINTHE AD

+ 120 CPS-BIDFRECTIONAL 80 COLs

+ FRICTION AND TRACTOR FEED™

: PROPORTIONAL SPACING

« CEMNTRONICS PARALLEL {NTERF ACE
« @ CHARACTEN SETS AND GRAPHICS

& FOOT iBM PRINTER CABLE
REPLACEMENT mB80MN CAA FRIDGE

2L PRINTER BUFFERS

.nu a-m'uuon ER TARRS
wml.t PRINTING wuc.%ocuml “

* JTANO ALONE DESIGN
bR pmnuhm"“mm“'

. All. WDE I ATURE FRINT FAUIL
MEMORY GRAFHILY CAPABILITY

SP120P  PARALLEL  $139.95

0 l:: U?gl%ﬂt! TO b
= LED INDICA TOR
e SHOWS VOLUME oF DATA

SP1208 RS232SERIAL $159.95

= MK UPCAADABLE T I54K

* ONE TEAR WARRANTY

16K KAMCARD $39.95

= FULL TWO YEAR WARAANTY

AP-135 EL'!"
$129.95 _° |

= FULL HT BHUGART MECHANISM
- gl‘l;'l'“c'l'l’ RATPLACEMENT FOR APPLE

= 51X MONTH WARAANTY

5%" FLOPPY DISK DRIVES

TEAC FO-S58 ¥ HT D8/00 FOR NS g
« EXPAND YOUR 43K APFLE TO i85
ow‘oto‘ G ch i .:HE 8 SELECTOALE 6AUD RATES. sROM
i i " LANGUAGE CARD TANDOM TH100-2 DR/DE FOR BM;
* :' Bant FE Cano WANSTIUCTIONS 30 DY Sr‘lllfinwrﬂlllﬂ §2439.95 I:#Dlg? &"Kio"ﬁ"’“” a7 :2 :
MACGS535 IOSTZK, QUME OT.142 % 47 DB/D0 FOR g $79.95

| = SPOOLS QUEPUT OF lo:lcomputlns

$249.95 = J

= 3.8" ADD.DN CHEK DAIVE
= 100% MACINTOSH COMPATABLE
= DOUBALE SIDED 300K BYTE STORAGE

= LED BARGRAPM [HRFLA
DA'I'A IN BUFFTR g

8” FLOPPY DISK DRIVES

FD 100-8 5500 SA-B01 QLA 115.00
0 200-§ DIL/DD SABS1A EOUNVY 158 DO

IC TEST CaRD s90.05 . SR TSR cueans
DATA 1IN BIIFF

= REPEAT 'UNCYION Cah
FAGDUCE MULTIPLE

]
e L 2T iﬂa EBPEs 01 A BocumeNT DISK DRIVE ACCESSORIES
. H.n.l.nul YEAR WARRANTY TEAC SPECIFICATION MANUAL 500
TRALC MAINTENANCE MARNCUAL 25 o0

| T . ouncuv TESTS MANY COMMON ¥ HT MOUNTING HARDWARE 3298
MOUNTING RAILS FOR 18M AT 495
- . DISPLAYS PASS OR FAR =¥ AGWER CABLE FOR 8%~ FDDs 5295
An ac - - 0 Dﬂ.l17(AR w;nn.nnh' P4~ FDO POWER CONNECTORS
= TRSTS: 4000 SERIES CAIOS.
s1 39 95 - FANC SERIES CMOS,
THO0 T4ls. 240 74M & 748

= 100% APPLE Ilc COMPATIALE,
READY TO PLUG N W SHIELDEO

CABLL
COMNE %219'0 L]

- FA*'I' RELIABLE BLMLINE DIRECT
DRIVE
= B MONTH WARTLAN TY

DISK DRIVE ACCESSORIES

FDD CONTROLLER CARD 34995
lic ADAPTOR CABLE 219.95

ADAPTS STANDAAD APPLE DRIVES
FOR LISE wiTH APPLE ikc

b e =

P o L,

NASHUA DISKETTES DEALS

3008 MODEM  $48.85 o A

FOR APPLE OR 1BM
WELUOES ASCH PRO-EZ BOFTOARE

DS/0D WITH HUB RINGS

5990

69C.:

BULR OTY 30

NASHUA DISKETTES WERE JUDGED
TO MAVE THE | IGHEST POLISH
AND RECORDED AmPLITUDE OF ANY
CURREYTES TESHED ACCOADING 1D

59Cea

HULx OTY 250

TEAL FD 55 TANDON TM100 7

BOK OF 10

DISK DRIVE ENCLDSURES

JOYSTICK cracn $7.95

HOLDS 70 %™ DiSKE TTES

“COMPARING FLOPPY DiSKS", BYTE 9./84 CaB-aPPLE $24.63
L « FCC APPROVED APPLE POV
KB-1000 57995 + BEAL 5¥STEMS 103 COMPATIBLE S el ) . e
CASE WITH KEYBOARD + INCLUDE§ AT ADAFTOR CAB-1FH5 LBy
FOR APPLE TYPE MQTHERBODARD o &l;‘::‘:?a;"“m DISKETTES PULL T & 7 BEIGE CABNET I morait SUPPLY
+ USER DEFINEC FUNCTION KAYS 3 " CAB-25YS
CABLE FOR APPLE lic 914 85 1
g Sias — ooy o saas J] S Mo ciamar onan !
fLEAES Lock LAUICLRERE &Y N MD2F OS5 GUAD SOFT 234 95 CAB-2578 VERTICAL 20095

N-MEZH OF MO FOR AT 45 35

; FOR ATARI 400, RO, 2600, MASHUA B~ CAB-2FHB MORLIMTAL $210.05
WIC 384 AND AFPLE lls NFDY $% DO 50T 2798 Buiid FULL W7 - CAMNET W POWER SUPPLY
. N.FD20 DS DO SOFT $349s
m— & DISKFILE NASHUA 3.5
N.335S 1% 55,00 FORMAC .32 95

D B BT CABINET W POYWER UPRLY

KEYBDARD-AP $49.95

= REPFLACEMENT FOR APPLE 1|
MEYBOARD

* CApS LOCK KEY. AUTO REFEAT
= DNE KEY 'I’RY OF t 2l

OR C’/M VLA, M ¥

==

YERBATIM 5%

55 :nnsan [ Fa X1
Y-MO2D 05°'DD 5 ST955
¥ MD1100 55/0010 stﬂon HARD 821 3%

v-MD1D

385

TEST EQUIPMENT FROM JDR INSTRUMENTS

$54.95

DIGITAL MULTIMETER PEN DPM-10DD

AUTO RANGING, POLARITY AND DECIMALI

» LARGE 3.5 D/GIT
DISPLAY

+ DATA HOLD SWITCH
FREEZES READING

+ FAST. AUDIBLE COMN-

357 DISKFILE moLDs a0 $493

PDWER STRIP

EXTENDER CARDS A Ee . LW BATTERY
1Bm-PC 545.00 ‘$ 1 2 95 . :;:r%fing:;mmec- 8
1BM-AT $68.00 R IIIT RE g
APPLE Il $45.00 20MHz DUAL TRACE DSCILLDSCOPE MDDEL 2000 $389.00 E
APPLE lle $45.00 35MHz DUAL TRACE DSCILLOSCDPE MODDEL 3500 $549.00 —
rMULTIBUS 586 .00 ' ~ FOR MORE INFORMATION ON THE OBCILLOSCOPES. CALLUS FOR FRIE suO0UCT ARIEFL §
CALL FOR VOLUME QUOTES © COPYRIGHT 1986 JDR MICAODEVICES e
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RADIO-ELECTRONICS

108

| L F ARD DIS
SEABATE $T-225 20 MB HARD DISK SYSTEM
INCLUDES HARD piSK CONT.
AOLLER. CABLES AND IN.
STRUCTIONE. ALL DAIVES ARE
PRE.TESTED anND COME WITH
A DNE YEAR WARARANTY. 389 .95

KT COMPATIBLE .

MOTHERBOAROD d
«al? um BORE £, OFTIONAL I
CO-FROCE S500 :

.ltsn.us:on $LOTE
» DK AAM INSTALLED, EXPANDABLE

TO B4 OM.BOARD MEMORY
= ALL s SOCKETED-HIGHEST

QUALITY PC BOARD y
+ ACCEPTR 2764 OR 22128 ADMS \f
o]

PRO-BIDS  $19.95 . al .
IBM COMPATIBLE INTERFACE CARDS

ALL WITH A ONE YEAR WARRANTY
$89.95

MULTI 1/0 FLOPPY CARD

PERFECT FOR THE 840K WO THERBOARD

- '-‘\J » 1 ARI3 MEMAL FORT. OFTIONAL 2nd
[ . SLANAL PORT
e = PARALLEL PINTER PORT
= GAME PORT

+ CLOGCK  CALEMDAR
+ SOFTWARE: CLOCK UTILITIES.
RAMODISK, SPOOLER
OPTIONAL SERIAL PORT  S150%

MULTIFUNCTION CARD $84.95

ALL TME FEATURES OF ASTS @ PACK PLUS AT HALF THE PRICE
= CLOCK ' CALE NDAR

" ;..»_. = O XK RAM
‘._ = BERLAL FORT
el = FARALLEL PORT
§ e + GAME PORT
e e * SOFTWARE INCLUDED
ST i I"‘..,__ PRINTER 954

San R Uc:g‘ﬂiof sfirid
COLOR GRAPHIC3 ADAPTOR

FULLY COMPATIBLE WiTH 1Bm COLOR CARD

» & VIDED INTERFACES RGH.
COMPOSITE COLOR HI-RES
COMPOSITE MONOC HROME.
COMMECTOR FOR AF MODULATOR

« COLOR GRAPHICE MODE 320 m 200

= MONO GRAPHICS MOOHE: 840 u 200

= LIGHMT PEN IMVERFACE

MONOCHROME GRAPHICS CARD $89.95

FULLY COMPATIBLE WHBM MONOCHAROME ADAPTOR & HERCULES GRAPHICE
»LOTUS COMPATIBLE

» TEXV MODE: 80 m 2%

= GRAPHICS MODE: 720 u 345

= PARALLEL PRIMNTER INTERFACE

= DPTIOMAL SERLAL PORT 419 9%

MONOCHROME ADAPTOR

ANOTHER FANTASTIC VALUE FROM JURY

$49.95
= 16M COMPATIBLE TTL QUTPUY + 720 n 350 MIXEL OIFLAY
PMLEASE NOTE THIR CARD will NOT RUN LOTUS GRAFPHICS AND DOES NOT INCLUCE A

FLUPPY DISK UHIUE IDIPTUH $34.95

= INTERFACES UP TO & FETANDARD
FOD TO 1M PC OF COMPATIELES
= INCLUDES CABLE FOR TWO
INTERMAL DAIVES

+ STANDARD DEIT FOR EXTERMAL

+ RUNS GUAD DENSITY ORIVES
WHEN USED WITH JFORMAT

1200 BAUD MODEMS

HAYES COMPA TIBLE, AUTO-DIAL AUTO-ANSWER. aUTO RE-DIAL ON BUSY,
POWER-UP SELF TEST, FULL ONE YEAR WARRANTY

MODEL 12008* MDDEL12|]|]I'I“ SMARTEAM

= INTERANAL DE SIGN ltmu. DESIGM + EXTERN AL DESIGN
= 10 INCH CARD 15" CARD - wiTH POWER SUpRPLY
= SERWAL PORT INCLUDED mm.uoes SPEAKER + LED FTATUS INDICATORS

$169.95 $149.95 $169.85

“FOR M. INCLUDES PC TALK 15 COMMUNICA TIONS SOF TWARE

D2 CrOQevVICE

J I ! I ]
' ¥ 1

GHT MIJHITIJRS FOR ALL IPPI.IGITII]HS

SAK
cuwosn& COLON

cﬂ"“ocuu LEMS

MODEL ALM-121T

- DIGITAL RGE (B0 COMPATHRE - mpunmmm M COMPATIBLE TTL SPUT
= 147 SCAEEN “1¥ coMposiTE DEQ + 12 RGN GLARE SCREEN

+ 16 TRLE COLORS » RESOLUTION JBOH « J00v .« T8 GREEN PHOSPHORUS
= 2% MM BANDWID TH » WSTERNAL ALIDNC AMAP « VERY HIGH RESOLUTION

- RESOLUTION > 640« 282 » ONE YEAR WARRANTY
= e DOT WTCH

. m:m:wnﬂn-m AR FEETION  S108 93

$299.95 $169.95 $99.95

MONITOR STAND
SSE——
_——
v

LUXOR
HI-RES REB MOMITOR
ML HO-SEN

TILTS AND SWivELS

ONLY $12.95
IBM PRINTER CABLE

JUME DRIY . § S~

& ‘\ \ - s

b
CENTRONICE
- swuioen cans  $9.89

IBM STYLE

IBM COMPATIBLE KEYBOARDS

COMPUTER CASE  w~,
AN ATTRACTIVE STEEL CASE \ g
WITH A HINGED LID FITS THE /
ETYLE POWER SUPPLY
» CUT OUT FOR B EXPANSITN SLOTS
DKM-2000  ©59.85 IBM-5151  §79.85

POPULAA PC/XT COMPATIBLE
MOTHERBOARDS
+ ALL HARDWARE INCLUDED e ‘{
l‘ﬁl
|

=BT STVLE MEVEOAND = REPLACEMENY FOR umomcf
= FULLY v8M COMPATIBLE KB 511"
ALEDETATURIMDICATORS FORCAPE R = SEPFAMATE CURSOR & NUMERM:
NUMBER LOCK KEYPAD
» BIMEY — SAME LAYOUT AS
188 PC XY KEYBOARD

= CAPE LDCK & NUMBERN LDEK
INDICATORS
= IMPROVED KEYBOARD LAYOUT

DISK DRIVES
TANDON TM50-2

$79.95

¢« 2 HTDS/DD
+ IBM COMPATIBLE
» EXTREMELY QUIET!

TEAC FD-358 03/00 $109.93
TEAC FO-35F  DX/QURD ;124,!5
» BV @ 15A, 412V @ 424 TEAC FO-338 Di/HD 154,95
BV @ 5A, 12V @ .5A QUME qT-142 p$/00 798
MOUNTING HARDWARE $2.95

150 WATT MODEL  $79.85 B aT/naiis $4.05

. Hascom Avenue. 5an Jose, CA 5

POWER SUPPLY
ey

U oo
NOW OMLY $69.95

« FDR IBEM PC-XT COMPATIBLE
= 135 WATTS

CIRCLE 185 ON FREE INFORMATION CARD  © COPYRIGHT 1986 JDR MICRODEVICES
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MARK V ELECTRONICS INC.,
248 EAST MAIN STREET. SUITE 100,

ALHAMBRA CA 91801

TELEX 3716914 MARK 5.

INFORMATION: 1-818-282-1196
MaAIL ORDERS: P.O. BOX 6610
ALHAMBRA CA 81802,

1-800-423-3483
TOLL FREE FOR OROE RS PAID

8Y MASTER DR VISA CARD
IN CAL.: 1-800.521-MARK

caLL or wRITE FOR A FREE CATALOG — ovER 60 HOT & WELL-QUALIFIED ITEMS FOR YOUR SELECTIONI

LCD THERMOMETER CLOCK

g ! i
Foatu-gn

038" DIGIT A Wermamgits att. b I LS 1m0 stury Barm
Horaingr gt 1] Biery Cointh Covelnavsteges.
Mospurugy range @7 1 MO F gu =0T 20
Rgparnstapr rupaliong: 11007,
Ounenpion: 32 n 088”2 1007

T 1 wowttn It Diior Beiviier L. R0

T2 writh Folrwmbuin \Coluny supnaermy - 818 0 NOT & KT

70T,

CORDLESS SOLDERING IRON

:,E:oH 52;5 % {:N&.a

The moe perisct fanchy, gl moldarig Son 106 Work
ahop, Homa, Hobtdry b Outdess sy
Inghudis UL spprovd chargee b chiliing i Donge
menm«nmmm

Each trd

TALKING CLOCK

NEW FOR B6

—
N & BLACK
AV !

+ Tl Dol Rsann iy I oy
E Pt PO rerics Pearh praane SRANY N P, Futlt, SROBR WY ey
ik, s b
B OBy, wonr 000 mocet O e sar e | 40
A Augern dm g povsih anih ety REERA el E B m
B Tnpnay: cuvanaler vhatd S of Brety it 10 | mernien 0 Sl vpaty

E
B i, fowl e of v Suigeal.
T Languegs depipiis Englmh Masderne

ik W TR BE NOT A KT

INFRARED REMOTE
CONTROL UNIT TY—41 Mx3

1 W

[Fed- )

(1]
LUR ] a0

60W VERSATILE STEREO
POWER BOOSTER

TA-302

0-50V/3A POWER SUPPLY 4

W/SHORT CIRCUIT BREAK

3111 M

- g

NF-CR BI-FET IC !

WITH 3 WAY
TONE
t CONTROL!

150MC Universal Digital
Frequency Counter

COLOR LIGHT CONTROLLER

TY-238

A 5 riul gl the i decmd bax heupiingy, WS v B8 Tonirol
mmwmmnw-mum»-m
LB B icay W P, o, PG GEmE ety gnd
Ban bn Sl e vt aATIOL Tota ouiped pieayr b
00 ( TOKKAN I | webach b IRSE B can contrnd B praces
ol Wy v 400 peger g Wl S TOlOT Mgt Wik W sncegh e
MO UG

Wi, 8 00
A weulh tirsted e

g 3

Fragquency Rarge 10H — 1500843

Evant Countee O me P¥99795> coumui, () Digit]

gt sratnety. KHr rifagl 1DHr - TOM s S0mY v
MY rargr TMMH; = 150MH, S0 frimg.

Raiponss timg 87 sacond

ok) Furclion Hol< Lhe st ingul egnea

Pouegr Supnly: DOBY Bariery or DCYY JHOMA Adspior

Dirmaraipn- $14° 0 67108 w20

TA-2400A ELECTRONIC ECHO AND
REVERBERATION AMPLIFIER

NEME rewpriin yoursell|
P g\ ety

THil it Comirinm (he et abeared B LD, Technvres
wih Righ ity s CETOOMTTE 11 Ry the
1ohoweng FRATURE S

11 can gens- we varows refiirtiee peal revartar st on elisctl
1 has ) SDSkue eitec cieirid whath Sl rever bl STion
COMERG], gy comtrpl ad APCtn pomtrod. Sl piMect
can B rade o piiet it Lagert by sulng (his el Al
winds of iy pinell olies1 con b Gt by gkitul e
ol the opminel 0 bl LED diglay 10 sl o8l MC1On 80
Bl L

Any with twveed . .3 L0

Ansembled with Twstad .

PRE-AMPLIFIER TA-2000

MULTIFUNCTIONAL LED D.P.M.

SMm—43 LARGE
213 DT 05" 4
LED DesPLaY
MEASUREMENT RANGE:

DG VOLTAGE 1V - 1000V
AL, VOLTAGE - 1mV¥ - 1000V
DIGTAL THERMOMETER: 0°C -
06 CURRENT: Tuk - 14
CAPACITOR sAETER: 10F — Jur
FREQUE MCY COUNTER: 100 - J0KHy
DIMENSOM: 30 = 178" x 11ins”

100°C

HIGH QUALITY

Ty MeCialty Hrugraad PHR B

GAAPHIC EOUALIZER TOME corvol tyiiem Bl i & gien of
Z12dB Froauancy (DGR sxiends from g B JOKH), 3o
10 #kute BEEt DarfOrmancs IB whpaew advers con-
S B phs derapt ot el mrioul QR CMTAOQE,
el ducs, OO parves Bl il 3 output £an ba cOn-
tcuid I ol onan ol power pevpisher |

m‘ﬁ . BT &
120w MOSFET POWER AMPLIFIER
TA-47T

Thin ampid conurts gl Puss e e T dMeceniad
Hagas mmzsmmm-ﬂ.- “WMOSFET™ &
GuApat + whoss Trin. -yt

FORPAES [ Papener M the IR IR trpn ol . ‘rhomau

4 en Sephbar B high-fubeiay B poguweor BREptic DOWSr

ver The artry Sahs Spectrue B sortable i (eproducitg
ciamter Broll madern ML ey Doty Mos el awh 20
ol P I rattuinal|
[

K 14000 LLE [ 3] . \ . 88 00
A weil LeS i A 60 08 Ananmbied werth beled X 1 Mhoial CatumsWIVormer {Optepngl) . u:whul
lalnt N Do ron Mt Al Ut Prece iocin | M, [+ VT KAl R sty =t P
ta-o01 19 Wy Auregel b K 1 90 TR A8 JBAALGULATED BC FOWLR RPPLY Eu 11988
TA-008 B M Al KA 87 TR-.50] O-800 1A FOWE R SUPPLY WiTH SHOAT CIRCUIT BAEAS
Ta-007 12W Sterwa Powar Booniw K 500 & OVERLOAD PROTECTCR L $12.30
Ta~00& AC/DE SHOULDER ARPLIF DR A S48 00 Th= 100 B8 JA AEGULATED DX rowt m PPy i 155 80
ta_1o STERED FRE AMPLIFIER WITH mAGHETIC MIC AMF g, 3600 Ll o
TA-SI A S MULTIFURPOLE MELOODY GENERS TOR K 510 TY-lamKe QATTEAY rLUOPESCENT LIGHT Kl PR
Ta-12X MmE C =™ MY POWER ALFLIFILR [ 2] 475 00 T¥=T ELECTAOMNC TOUCH Twi TCH LT} 150
Ta-207 20W AC/DG BTEAEC ArLIFIER An %0 oY T¥=11a MULTI FUNGTIONAL COMTROL A ELAY LY .
TA-200 30W Wttt Pyipoaes Sovpa Craneel L™ 10T TY_12a G TAL CLOCK Wi TH TWO TR Kul 1M
TA-J0F AP $tavan Pt Booim KH £ 00 T¥-13 COLOM LED VU METER LT 1780
Ay S0 00 T¥=14 ELECTRONIC IM 1] £3.00
Ta-123a g Cwal ity JOW = I0W Erivec Ammpistiae ra 24 60 Tr_10 HIGH PR ECIIION SOUNMD CONTROL SWITCH o rak
Lo Su-oo Pra Arnghta b Powte Ampdilae Kn 5940 : ] SUPER SENSITIVE AUDI LEVEL INDICATOR 2] 51980
Ta_a00 A0 TRANSIETORIZED MOMO AMFLIFIER Ea 511 TY-19 COLOA LaBwT S TAOLLER wa saL00
TA-4FF 170% WOEFET POWER AL [FIER K 55 Ay 700
TA-200 T80 D LCAW Tina PRE AMPLIFIER & FOWER Ka £49 b5 TY-15 SPEARER PRI TN xn 950
TA_BOT 180% PURE BC ST POWER &AM, W SN rnou:roll L T84 Ty-18 M WIREL £55 MICROFHONE L1 (28 )
TA XA 120W DCL BT FAE MAIN L STERED AMPLIFIER Ku #4300 Y- ALIOC QUARTE DiGITAL CLOCK K 1697
Ta- 10004 TO0W OWriamC CLASE "4 MAIN POWER asmpr (aDNOF Ky 45 50 Tr-2 FOUMD DRt TOUCH COMTAGL FwiTCH L. 10.00
Ta- 1900 KRN NEW CLASS "a” 00 S TEAED MAE My AP L] 57 00 TY—41 M IRFRARED AELOTE CONTAOL UNIT En 37500
TaA_100A ELECTAONIC ECHD anD AEVEREEAATION AMP Am e B An 53000
Ta-_TH00 HIGH QUALITY MuULTEPURFOSE PRE AMPLIFIER A 12 00 V.43 BAROOT LvilL mETER Ku £71 00
Th-2200 BC FET SUPER CLASE =A™ PR E AL IFIE Ka (5N Tr_as BARDOY AUDHD LEVEL iSPLAY Ka S
Th- NFCR @1-FET FAL AMF o TH IWAY TONE CONTROL]  Ka 36 B0 Y47 LPEMIOR ELECTADNIC ADULETTE LT Y )
TA- BTEAED SiMULATOR F ™ £30 00 FAMATO G001 IR CIGITAL MULTIMET IR PHT 113
K £M4.00 ™ K0 v muacisy TER CLOCA veuss & DT CIOOR SANTOR o 0 b0
[V 31T MULTHFUMCTIONAL LED DM, K = LED I AmAGME TLA CLOCK i & O MEALLRSNG S#1ET 1600
AN 435 OO RS0 TALMG CLOCK MyNAM (GOLOEM OR BLACK) SET S o0
Sia- a3 41 s PRECHION DFM KA O, £330 COMCH BXE SO DEAING 1Py MECHAAGEABLE ®3ET (=5 ]
Am #+11.00
M- 100 180 yriyERSal DG TaL FRAEQUINCY COUNTER f $99.00 A= Agpietbiicd Yo ) 8 huthy Crag bind Bl e e
TY—43 1172 DIGITAL PANEL WETER Ka 2000

TE RMS Mmimum order; 31000 Charge card order $20.00. No C.0.0.1 Check & Money order. phaong order accepl. CTA. residents must In-
clude 6.5% sales 1ax.Prices are subject 10 change without notice. All merchandise subject to Prior sale. ShibPing & handling: Inside L.A 5% of
1otal order IMIn. $1,50). Outside L.A, 10% of 1otal orde IMin, $2,50), Outside 11.5. 4. 20% of 101al order {Min, $5.00). Shipped by UPS ground.
HOWURS: Mon-Fri 9:30 1o 5:00. Sat 9:30 to 1:00 {PACIFIC TIME}

NATION-WIOE DISTRIBUTORS WANTEO FOR OUR PRODUCTS. QUANTITY DISCOUNTS AVAILABLE?
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sanlle

Ln = 9 <

ELECTRONICS 4 bt =10)°>

M Orcid EHc (rorscy - Worierde .

7400 COMMODORE CHIPS SATELLITETV
Prece | Pert Mo prce For VIC-20, C-64 and C-128 Personal Computers DESCRAMBLER
SH74000 |g WrmL g Part M. Price | Pert Mo Price | Part Mo ety The MMIIZ1 i3 8 TV COMID Wy PINIEAE Oeined I
SAE R FoAL-a) 1oe £502MPUwrtiocs 275 | *B52BCIA .. 1495 | '657Z.,.. .. .. 18,95 T A e A T DG s
ST 08N 20 | BNTar ﬂ “ES07A-BA CPU.. 69% | B5255M ; 7.95 | "6501S5ID........ 1995 A0 athinl. BURST OATE & SYWC
ARy » 'EEO8 wmAM B LO 14 Y | BSSTACKL ... 395 | 2251008LA .. .. 1995 ABLE COLDR OPERATION
Sr7 40N o | wTatain £ “6510CPL, 9.95 | "8SBOVIC4 . 1495 | '8701 Clocs Cha... 9.95
Srracaby 8 | woamn | E525TAR L 395 | BSETVICH .. 1395 | B721ALA 1498 MMS32 i mn ik ek p it-50 95
s - | B I N T LA LEL Rt LU DIGITALKER™
S BIRENTN s NEC V20 & V30 CHIPS DT1050 -
= Applcetary T S, BOpRarCa.
g o B s Replace the 8086 or 8088 In Your IBM-PC and EROCRA, dnOMOLrre, LS OTREISCAONS, tranela:
ENTAIN 2 [ezairn b o Increase its Speed by up to 40%! e :‘#"ﬂﬁﬁ" e Lencoded
e 45 | SNTa179M -0 UPCTOTOBD-5 [SMHz} ¥20 Chip |Repiaces the BOBA). . . $11.85 winnce durabons. ThE words 0d ores hws been axagand
iy o | @erar 2 | UPDI010AD-8 (EMH) V20 Chup [Replaces the 8088.2) . ... . $1695 | Gucivie iiiiies makinqkpossiir b ououk st worce
BT L L 193 | uPDTG116D-2 (8MHz) V30 Chip {Replaces the 5086 or 8086-2). . ... . 515.95 08" oot 01 B D71 DS048 8 Teoy e Sndie st vOICS,
T oM OT10 cpraesis of 8 S0ewch Processcs Chup, MMS4 104
e 3| S % | MCROPROCESSOR COMPONENTS | Il o ns
SNT4TIN » | sroazzin. 8 | WICROPAOCESSOR CHIPS |  6300/9898-38000 Cout. 8000 SERIES Cant N e b Al aa.e Word v il
aren 3 | srvpama . | Tenme eor | i Part rice i) plovd
SH7476M 33 | BNTAIETN . . » DTRRAC iv5 [ vps Ty —
1 BCE -1 Slan d -
i ous ferk 3 L DT1050 D™ . . .. .. 52495
: G — | 70 oo oo sias , a7 2508 Por W MM54104 mocesssc ol . .. S 9.95
B i ﬁé.. i 895 B34
;m 25 : R :;s [ L) 84 DT 1057 -£.c0ncs 1 DT1050 vocatsary kom 137
74,508 = E 1% -, 69 Sl WOrtis I (e 750 worda Incluces o (21 A0Ms end sacs
7ais0s & [ras > B 5% e | B (% | DT1057..............511.95
Loy 54 19 | TsIdn ) 3 acaca . 1] 208 Mﬁngll_
TS0, A9 | rusisa o0 ey 278 -8 295 —
7ILS14 ¥ | TaB2TY % ‘ ] et Porthe Prica | Part M _ Price
s g Eresey 20 SRS 495 3 kg - FECZ020 1295 | TROTAEVARR ....... 849
s 1817 £ e s Wyt 4T 28 iy . FEG030 1298 [ TINPLTILL .. 798
rmm £ ,mm“ 7 i S B SER -y [ 10 , 148 'ﬂW!MI s | TaTeml iy . Ao
TaLEa?, i | 75T 2 e 2 22|, MTA ACousITION At 0
g $5000 (OO .. 1093 [ A4 9 349 FOTOM B0 | P21TAIRL . ADS
THETL 38 | 74521 »n | & 398 | Biss B | aenaos 7I07EVRR. 093 | T2zeBn | 1095
TASTA 2 | TSI » s 493 NBE-2 aps % 3 TAOTAFD . 595 | TIPAAEV KA #0058
JaL578 e oy ||y RS2 | ms 27 | AR%e% 1495
740578 2 il Y8 | Em! 995 | ADCOB1? o5 ZA4HC c
v =] e R == 93 | NG 2455 198 7 35 | TAHC T ™
2 5 || e R | e 195 | En2, 193 1008 705 7 36 | 7aCazy e
borgss e Eres oy 193 | g2 223 | Ar31130 495 TG4 |z 19
Sl ol ey | eesa: 1875 | Krm . 349 | av-B-1013A 74rcon 0 | e i
T4 81 20 | rasxn ™ _ —————— OTRANIIC AN} ————————— Eirteal 20 | TAHC245 129
TaS1mh 30 | TALSAGG .y ] FortMe,  Funchos M ;. TAHC 1A 50 | TAHCISY, ki)
THS13G N | T saz4 195 aIth18 V8384 x 1 (150} F) 74HC30 9 | T4HCIIE 119
TAEIBL 149 | 7alSed0 24 4178 Prgyvecy 130724 4 =y ey 74D 4% | 1uzn 179
TaLB157. a5 | ru 580 » a¥ BAS36 5 1 128 T4HCTa ’@ 149
FAL5158 25 | 7aLSe4s 9 a 55536 % 1 115 FANCTS ety e
TSR3 49 | 74,5870 »n TIMG4818-12 18304 x 4 ' 498 T4HCTE Sl e i
T4 5184 49 | 74LGeAR 198 s ey 200rw) 4107 .g Tarces 8| jecss 198
16304 K ] )
Z74S/PROMS® 33 120 e el % | R Bl Tegiem g
FAEN, T BE 75 04415 BAEMG K4 sl osmu-unum.. 98 L e 2
TAS504 a8 | 745189 195 2 120 TAHC 138 TR 73«% 1149
74508 38 | 745108 149 THM2O18-1 n4nu 8 ") 199 T4MC1I0, 79 | 7AHC481Y 195
74510 20 | 745240, 148 202 1026 31 ) o9 FAHCTEL 94 | 7anCas14 2en
| Famass . Yo i g Wilsh % F4HC1 89 | 7arCadsn 194
e || e 148 | Eriane V024 4 s50ra) LY, 100 TANCITY Ml tukasazis b 200
74586 35 | 7a5zee 100 | 21109z 1024x4 00re) I 74C —CMO
145124, 274 | 7as3m 1M | znanz 1024z 4 200rw) L, s
745174 T4SIT4. 180 21014 WM x 4 ) (CIAOS) 74000 . 9] 74CTH o
T451I% 8 | TS s | 2o Fara ) EMOS 1% s 28 | acan, o
HVIB1 1003 a8 150rm) CHOS, 145 74008 38 | reC240 vag
i 741A_l..5 e 11 BLAY 2048 x B v30ra) L P ol 148 74610 20 | 74C24s 120
TAALED. . 35 | raAL5 3R - B HMBZALR. 12 81924 B 120rw) CHAOS 349 ME1L 43 | TACITY 194
TAALSHY 35 | TAALSITL. - Wu I 120nm LP Ch0S 198 TalX 25 | T4CATA 198
TAALSOA 20 | 7aaLS17s. = 15 81 xm 190na) CACS. an FaGT4 740012, 795
W 35 | TAALSQ4O 1 HAMGIEALP {3 81N R 8 [150na) L CWOS L] Al 1.19 | Facwif 1.49
ta 35 | TAALED4L | 78 17 102axa j CHACKE JURDMSACY. AdQ FACHE 995
TAALS2Y 39 | TAALEZ4S “g - — PROMS/EPROM S ——— - T 108 | 7a0N oy
érless 3 | Jamn 18a | 1A o fianie e Lovrth 2195 | Tackes i
F4ALSTd 25 | 7amLssrs . 198 Ly il ponan e ag"; FeC1T1 B | 7aCos 408
= 2 TIEIE84 8192 x B {430nm) F5V.
— 7aF AT S Gy X | e MMERARET .
B 50 | Tar 136 129 = LSS0 354
T4PO4 24 | 7187, 120 18 2048 x 8 (4SO 3235 o7 : ‘P TLAGTACH, . 219
T4FOR 20| Tur 190, 496 7181 2048ud %I?’“ 495 degt 3 NES40H (CH40H) ... 208
T4F 10 AQ | TaF240 249 e od ] mnl Bdd LMIOFCHN A5 | NERSEy =
TaFx 85 | 7aF24s 240 | 2732 X8 (450rm) a7 Recd Brver i) -
474 65 | MFzsa 179 272420 4098 x 8 {200rw) 21V, 2195 LAV 10N = | Lvssen | a0
FaFpi 89 | 7aF37Y 208 | Taaas 4096 x B (280ne) 21V, 34 vt ol ey ey 38
74F128 1.40 | raFd7A . 2905 | 2732a-as T2 [430rd] 21¥. L LM 180 Lo | Dvsesn )
‘ CD—CMOS 275 ioxd (a3} B v R 138 | Nesean =
T T || by Ll f20O0nRE ] Nes LIS 30 | LMTINCN . )
CO4001 19 25 MR x B (230nm) 21 ¥, EY hyveriay ad@ | Ia7aTL 50
Coa011 19 | CD40R2 a5 A5 B xn (250nm) 125V 3 Lz an, 3 | | g5eCH o
COA 13 3% | COMRG 0 76445 192 x 8 1450rm) 21V, 204 | L ety 3
coaoa 79 | Coswna 140 a1z CMIOS v, 495 B [ Lhirason -9
CD4017? ) | COM0aY 208 27128.25 R84 x B 1250rm) 128= N1V 28 124 | L 400N 4
COMOtE r 4 | Friomazs 18ImAz A 250rm 128V, 4905 TR NKATBIFe 08
Shamo N | Coasin 80 | a5 2e 708 x8 (250ns) 246 (12,5 ngs Ty e rvititivg 240
Chacod A | COs1Y o] arceseas 3278846 (250na) ¢ 895 LNGATER 0 | iy 159
Coatar? 0 | cowsk L. 27543-2% w8 250rm) S12% (125 . 2404 LCIACT- 12, - u.:% e
COMI ¥ | cOas18 o] T84 Dyazae {450rm) 28Y. 1594 LAECT 18 | 49 | xrezr08 298
COMOM0 g ChHA0 J‘g o m7 g;ge.‘a nmba, 23 Faarg o D | aoRgen? 249
CD40=0 9] Chanya 2 | 7usary e xm FHOM T Ag8 P o A
SO 83 | et 2| =Sz 220 PROM TH. . 208 Y sy Ay
o 28 | Coes Py Low PRDFN E {TIN) SOCKRETS WIRE WRAP SOCKETS Jsmmumn LEIS9N o8 |1 ™
CDA0% 180 | COu »n Part Mo o 100.ue Part Mo 1 199 100w LFX50M, o2 Lﬁ |g
g e b T I T T3 T B af| o e
o P 1
cotose 2| Cossea 2| eenir ¥ o on 18 b VY | B o= o= LIEIEI e | e
C040 : : 24 24 0 W, L :
CO4071 25 | MClaali, oos | RTip 30 3 08 | depmww.ll 138 1m 119 e s e
5 A40R, Ad9 A0 pin LP 49 e 4 WPV ... 178 16 159 LVOWN 46 ) reuTy. 198
04078 20 | MC14572 = = SOLOCATAIL STANDAAO |GOLO & TIN) ANT WEADER PLUG SOCMETS LSO AVAJLABLE — 2 3
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* QUALITY COMPONENTS » COMPETITIVE PRICING

Myd G £ hectivacy - gridertie

ELI:bTRONICS

» PROMPT DELIVERY

COMMODORE COMPATIBLE

ACCESSORIES

E Now Compatible

with C-128!

RS232 Adapter

for VIC-20. C-64

and C-128

ny JETTIOW plown M\:-t.uuvnnd”-c\_ﬂ“ﬂ sanal REIFE
B4 P, s Y e

Unes & - P Cloar ity Sond. "
bandd, Data Tprrnwnad Rty Dol Sat Rady)
JE232CM. . ... ..., $39.95

Voice Synthesizer VIC-20 & C-64
Plog-in — Talhmrg i Minutes’

JES2 QG T e s e - $99.9s
300 Baud Aute Modem
Mitey-Mo Fercadl. - - . oo .. 4.95

Parallel Printer lnterface
2K guner. Expandabis i TON!
MW3I50 (rarnc.20.cae0c128. . . . . $54.95

TRS-80° COMPATIBLE
ACCESSORIES

E-X-P-A-N-D TRS-80 MEMORY
All kits come GO with documentation

 TRS-BO MODEL Y, 1N
TRS-16K3 200ns (Model ). . $5.95
TRS-16Ks 250ns i Moded ). - 8549

TRS-80 COLOR AND COLOR Il

TRS-G4KL. . ... . ..... 51195
Hew models Dﬂ?
TRS-CoCq.Incl. 2-50464's (41464's] .. $13.49
" TRS-80 MODEL 4, 4P
S-84 $11.55
Irmazium|Memuuwmw.lw.
TRS-B4K-2PAL . $299%

_apanga Mol 4 bom S45 0 1286

TRS-B0Modcl 100 + NEC + Clivettt
W100AK $24.95 g or 3 for £55.95

TRS-80 Mouel 100 E
HECBKR .......... $24.95 sm or J lor $59.55
MEE boce! PC-B201A € roanwon
OM108K . . $24.95 sn or J lor £59.95
Muoo«u_.nu-_pmw -
TANDY 200
MZCOR . ST&I5 em or 2 Tor 5129.95
‘-hnd;uud m&*rn
UV-EPROM ERASER
'n
Erissen ol EMROM. mwulwm:lmm
(1 cip In 15 arites  datance
;u‘-nmuh'yhnhmuv Compact . B
AW 2N c«rmqmmu:ﬂl_
DE-4 UV-EPROM Eraser. . .. 574.95
UVS-11EL Replacement Buib. . . . $17.95
DATA BOORS
30003  Mubonal Linear Datn Book (82). 514.95
JOO0P  ineersd Dais Booh (83, . 5 995
300!% Zaog Dets B0k [0S, . .. 51495
3003, LIl Sopplarrnt (84} $ 895
210330 il Marnory Handbook, [84). . 17 35
Z30843 Srviet becrouysiom Hnh. St (161, . . . $24.95
MUFFIN/SPRITE-STYLE FANS

MUFED (SPM3.95. 2080 ... 5985
Howerd industrars 65 . 50 iy

SUXCT. 5395
BGAG Rotron B 1257 kause. 20

ElDIIiE 13" Color

Composite Monitor
for VIC-20 and C-64
Alsc compatible with other
computers with composite
output {i.e. Apple I, 1+, Hia*}
“:cnd games

140 Chavmciirs ¥ 24 4 x 7 Dol Mptrext
B A ot
a 1”‘0 - Vipeph? 5.3 e

///
2 for

CMON. . ... <. 912995 each or $219.95

RCA-J-DAN {Uriverial Covegrotie b Busiine Cabies o Aian, Comevapey 4T, . ., 3349

IBM® COMPATIBLE
ACCESSORIES

83.KEY KEYBOARD

F‘

mrwnavwﬂ%wa n
lt;sl?ﬂtul--lmum reat = Cormplete aah Cabis

NEW PRODUCTS!

AP Expansion Memory
Half Card and
Clock/Calendar for
the Tandy 1000

The Zuckerbosrd Expansion W emory Board
alicws you 1o expand e memory of your
Tandy 1000 (128K Model] as much as G40
255K DIAM ChIDE NCrasss your COmputar's
mamory by either 256K or 512K bringing
YOuIr |GEal 3Yem mamony o Lo either J84K

ZUCKERES

or S40K The memory

KBARJ, . SIS E S, £29.95
Build an 1BM PCIXT™ Compatible!
IBM-GAK(2) 6aix MM gm0, . . . S 2498
KB-83 B vy Moyt ... 5 2995
IBM.FCC Pagpr Covarster Cors. ... 5 49,95
IBM-Case  Come.... ... $ 4995
1BM.MCC Mpnochrpme CoL . ... 3 7995
1BM-PS Py Tusaly, . .. % 7995
FD558 Owa Driws. , ..o . 5119.95
IBM-MON Mﬁ-& -3 9995
IBM-MB Mothrboed. | 513995

Reguiar List $674.58

IBM ™+ Special ind s iemsacors ., $599 95
Additional Add-Ons Availabiel

m-u IIIO ncludea & DMA conuolier chip. Optional 1BM.KB 8).Key Ravimerd. .. ... . 5 6995
cloch/calandar mm the Memory bodrd Manusl Ichaded IBM-ENH Ennencas Eevbsecd, ... 5 9995
TAN-Clock  Clock/Caientar Opbion (onby). . . . . ... . R B i o T R
TAN-EM256K  inciudes 256K RAM: . oo e vveneins S 9995 | |BM.20MBK 0mk riacs o Drs. . . . $499.95
TAN-EMS12K  Incluoes SIZPAM. .. .. ... 0.omnn, $139.95 B 1.2 regrrIeeed rectemart of B Compuler
HE BEEEn ¢ Universal
BIG BOARD 'MBYTERAMCARD | nEW: 6ak/256K MEWy,
for Apple ll, 1+ and fle Print
inter Buffer

HEEEEEEn
.y L

A A dat A Al e | |}

InTrQCCH & Turd marmiry card thal grers YOU DO QP01 £cnand-
Abiiity and Qresd verastidy nt 8N axtracdinary priol Versatddy S0 ubirs malng
that BIG BOARD &8 compatible with soktware wiimen ke the Synefic SSD
(Flasncard] as weil o3 lor Jameco™s JEBRS 128K RAM Card Board makes
Evailabie 428K ol workshest splco uwn Ihe pragram THE Spreadshest
Werson 20 R i compabible with PL KS XM lor qunning Aopieworks
on the Appie R Versatully sisc means thal BIG BOARD comes compiate W
RAMDISK sofware for DOS 1.3, ProDOS. Pascal 1.2 and CP/M lor Microsol's
Softicard A separate Gt i mvatiabie 104 the Apok Card (StwrCardl

BIG BOARD-256K  2S6K RAM............. $199.95
BIG BOARD-512K  512KRAM............. $249.95
BIG BOARD-1M 1Meg RAM. .. .. $299.95

1 Yr. warranty!  External Power Supply

for the Commodore 64

< inped 1I7VAC @ 60Mz = Outpet SVOC @
Jamps, 10VAC B 299maA - Short circud pro-
lected gngd Curnied mmdlied - Trandent sk
WpOre snon O 2 auxiiary 110VAC sockets
= Swvich ON HONt Secves RS DOwe! Switch
for the computer snd olner perioharais
+ AFVEM fitered - Adjustable near regu-
Lkor = Mg loas Bhan S50my apoke rma at bl
load = & AMD primiry fuse - Two conducior
wsth ground BN - Color brown @ Sae ThD
RS54 W R 29 H - Winght, 5 ibs

CPS-10....... $39.95

[+ "“""_l

UBUFFER-64K ... $199.95
UBUFFER-256K .. $229.95

18M

LR v & r" Compatible!
¢ DISK DRIVES

Documaeniason

Inchuciec

FUS5B  wasa $0 08 bt . ... . . 5119.95
SAAS5S  Shuget 84" DS e, ., 5118.95
TM100-2 tandon 5%° 0% Fulkrmgh. . . 510995

JMR 5%" DISK DRIVE ENCLOSURES
Compiets with power TUPPhL Tanivs,

PO OOl hradfuoiktet G COMMICINL

ODE-1FH. ... .. s .569.95
Housay 1 Full-Harghl 5% " Floppy O

DD E 2 H S N $79.98
Honnes 2 Hadl Mgt 34" Fioppy Cr nerd — Yerics
HDDE-1FH. - 5199.95
Housey 1 Hart Do Dreg

520 Minimum Order — U.5. Funds Only

Shipping: Add 5% plus $1.50 Insurance

Send stamped,
selfaddressed envelope
to receive 8 Quarterly
Sales Flyer — FREE!
10786

b
1355 SHOREWAY ROAD, BELMONT, CA 94002 + PHONE ORDERS WELCOME 415-592-8097 Telex: 176043
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California Residents: Add 6% or 6%% Sales Tax

Spec. Sheets — 30c each
Prices Subject to Change

Send £1.00 Postage for a
FREE

1986 JAMECO
CATALOG

= E1965 Jameco EMconcs
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Radio fhaek Parts Plaee’

Hurry in for Exciting NEW items and NEW '87 Catalog!

Computer Connectors
) ) -
-
(2) (5) R ]
® ' «Q-f
25-Position Soider-Type D-Subs.
[_ﬂg. Trpe Cat Ro Each |
1 2781547 1.»9_]
2 Famale 2701540 2
i Hood 278-1549 1.9
{4] NEW! Mullipurpose Hood. Use a3 slandard hood o
buld & cuslom gands 2TE1400) | ...1.h
(5] 36-Poaition Male Prinier

necior. For jast RIS OF
extenmion cablet #276-1 . B.99

Hookup to valuel
(8)

{7) Sel of 4 Test Cablea. 307 long With inau-
lated clip at each end #278-001 ., .49
(8) E-F1. AC Line Cord With Three-Prong Plug.
auge conductors handie up o 10 amps at 1 5
-g jacket. UL listed. #278-1258 .. 299
(0) Magnal Wire. 3-spool set s «deal ior -lndmg

Voice Synthesizer Team
{10) an

Add Voice 10 Your Computer
(10) $PO258-AL2 Spesch Syntheslzer MOSALS! device
wilh # DUit-£n PrOGIaM i asy 10 in1erfBcd sl mos] metros.
DIP and compiate dala. #276-1704 . 17
(11) CT8258-AL2 Texi-lo-Speech IC. B0 processor
ASCH o 40-pins

data for the chip atove
DIP and daia #2781786 .

1495
Touch-Tone Decoder iC
NEW!

DTMF Recelver In \
One \8.PIn P
551202 idea! tor i radio aopaiching, repeater. fnk and
mmole-slation control. Fealures single anmiog (ol md
o-ghl Buitt4 switched-capaction fiters _ no input filten
et Provides selectable hexatecimal or bingry
2 of 8 Clocked h Io*wsl colorburst crystai

o s S Gt | oo e BT AL . o | o im0 7 W
Biggest & Brightest LEDs Top-Quality Memory Melody 5vnthesizer
% " | v T —
(14) (15) {(18) Prepragrammad With

’Ifw_,

-&r’luht Red LED Breakthrough! Out-
modatzclmAyet rung cool. #27 99¢
(13) NEW! Jumbo RAed LED. Two LED elements
connected cathode-to-cathode N 8 huge 10 mm
housing Three-lead pinout 16t you uSe S&€parate
curreni miting resistors. Really big! #276-065.1.19

(12)

Manulacturer’s Bast—Why Settie for Less?

{14) 4164 84K Dynsmic ALAM. 150 na access. Add
reliabte memary today. #276-2506 . ...... 395
{15) NEW! Tuguss 256K Dynsmic AAM. 150
ns acceas. #2761252 ... . .. ... .... 595
{18) NEW1 MSM 2784RS 64K EPROM. L)V eras-
abie, 250 ns access. #276-1251 . .. . 86.95

opular Tunes

UMC 3482. ideal lor musicat doorbeils. lelaphona

music-0n.hold. game and noveft applications,
Tunes Inciude Happy B.rthdaz Bwﬂ-m Cle-
manting. London Bridge is Falli n. Home
Sweet Home, Aow-Row-Row Your t. 18-pin DIP

with data and circuit examples #276-1797 ... 298

Hi-Q Ceramic Capacitors

Unusual Buzzers

AR =" HEW'
10

{an Eltc'lronil: Chirno Me body- -Bynihen:zing IC wnd
Sound

Low As / }_ 'ﬁ
PhQ. of 2 /
o |WvOC|Cat No [2-Pach} [uF  [WVDC|Cat Mo [2-Pack
T | 50 (272120 B | [0 | 500 272126 |
a7 | S0 |2ren| ¥ || oo47| SO0 |2721d0| M
0w | s [2ra2a| B |0 500 |2r3i131| 4
0 | S0 [2r21] W || 047 50 |2ria| M
am | 5 |2 1 50 |272135| 49

COMBg P £ Ploasand ™
Operates 6 16 18 VOC 57 leady .8.95
{18} NEW! Tri-50und Siren. You've never heard B buzre
likts tivigd Conlama an IG, dirver circiit and B-ohm speaher
1 & compact 1114 1314" CRse Thees datinctve sounds 3
vOC. #273072 .5.95

Battery Guidebook
199

Helps You Select
The Right Battery

Learn how hattenes wark.
how 10 recharge and tesl
them, and how 10 Choose
the Hest values. Inciudes
compl#te technical data on

of Radw Shack
ENg'-!gEL' battertes. 160
pages. #62-13

sShack® Can supply Popular
Tubes and almost Any IC

%"Hoillne"

Service From
Our Warehouse

Your néarby Radic Shack store can special-order a
wide variety o! cOmponents for Jroioc‘ts and ra-
pairs. vacuum tubes, linear and digital 1Cs. micro-
processor and support chips, quafrtZ crystals.
transisiors. codes, TV audio modules. phono styli
cartridges and more, Defivery ime (0f most tems 1s
approxmately cne week. Come in today—we're
ready 10 sarve youl

/~ Digital Logic Probe
NEW!

The fast way 10 1est TTL, LS and CMOS digital
circuns. Color-coded LEDs indicate high, low or
pulsed logic states fup 10 10 MH2} Simultansous
tone output frees your eyes tor faster testing 367

leads wilh clips provicde pewer from circult under
test. With inslructions. #22-303 _. 18.95

Digital Logic Pulser

NEW!

Together. the pulser and probe make an effactive
diagnostic team for tesling loday's digital cir-

cuits. Praduces smﬁie 5 us pulse or & continuous
5 Hz puise train at the push of a button. Overload
wclectsd. With instructions #22-304 ... 17.95

Pocket Muititester

SALE!

Save
'8

Reg. 10.95

795

Includes
Probes and
Ownar's
Manual

Rugged. sasy to use, and 279 off it you hurryl
Partect 1or INAers and @ greal second meter
for car of tooiboa. Features "ol posdion to
&r::::: movement during transit. B ranges

res to 1000 voits A . DC current to
150 mA. Rewsstance 'o 100,000 ohms. 2000
ohms per voll. Requires "AA™ battery :22-212/

®
Over 1000 Hams In slock: Binding posts, Books, Breadbosrds, BuZzers, Capaciiors, Chokes. Clips, Radlo ’haek

Conneciors, Fuses, Herdware, ICs. Jacks, Knobs. Lamps. Mullilesters, PC Boards, Plugs, Recil.
flers, Aelays. Resisiors. Swilches. Tools. Transtormess, Trensislors, Wire, Zener Dlodes. morel

CIACLE 78 ON FREE INFORMATION CARD

WWWwW americanradiohistorv comm

A DIVISION OF TANDY CORPORATION
Prioi apply 3! pMCnItNg Radko Shach stores and delers


www.americanradiohistory.com

THE FIRST NAME IN
ELECTRONIC TEST GEAR

[ 35 MHz DUAL TRAGE DSCILLOSCOPE

A neavy duty and accurate scope fof service
23 well 83 Production use Features inchude

* wide fraquency bandwdth * optimal sen-
ditivity * actramaly ungm r.lrspl » dalnysd
mnhg Tweep ¥ trlgger -

ﬂnxg o T aync » SX mqml'l';lﬂcn

Y or X¥2 operalion ® HF/LF none
reduction

Save 330 on the
RAMSEY 20MH2 | @ -frrf

Dual Trace =
oscilloscope 'ﬁ!
..‘p
3500 Dual Trace Oacilloscope

Unsurpassed qually at an
e ERYES
e . $49 Q95 i

unbealabie price, the
quality probes
ALL OSCILLOSCOPES INCLUDE 2 PROBES

Ramsey oacilloscope com-
[ 15 MH2 DUAL TRAGE PORTABLE GSCILLOSCOPE

pares [0 oihery COSting
hundreds monp. Features
INGlude & COMPBOnant lesl -
Ideai for fiald/benth appicabiony. ths
0P can displey up to 15 MHZ signals
Internal ballery pack allows up 1o 2

g Gyt 1or resisior,
capCIIO], digilal Ghrcuil and diode lesting ® TV yideo $yne fller * wide band-

hours operstion gn a single rge.

) Features InClude = buili-in haltery

wtth & high seasitivity = internat greticule * front PAne! trace rotstor = 2 sxie
+ high sensiivity x-y mode * reguisied povwsr supply * buill-in calibrator *
charger * 5% honzontsl magnHicancn
* high brightness CAT ¢ jront pane

rock sohd Inggenng o
was 1399.95 NOw ONLY S 3 B9 85 JRuia T
lrace rotat0r * interndl rechargeabie
battery pack

2500 Portabie Oscllioscope

44995 i

NEW

RAMSEY D-4100
CDOMPACT
OIGITAL

MULTITESTER

Compact pized rensbility and atcurad

This LCD ditel multitesier easly fitd in
r pocket, fou can lake W anywhera

t features tull owerload protecrion * 3%

digil LCD reaclout & racessed input

jacks v satety probes * diode Chech

untthon ® hours battery lite

52 295 (a1 bads pnd

batinry included

NEW RAMSEY
1200 YOM
MULTITESTER

Check transstors. dicdes and LEC
with This professions] oualily mate
Qiner teatures inciude, dacibel scale «
20K volt matefing System = %" mire
rored SCAIA ¢ ity swiich = 20
measunng ranges ¢ salely probey *
high bmpact plasic case

51 995 la eads and

ballery i hocted

MINI- 100 FREQUENCY COUNTER

Fusiures 4nd copabeilion of Countars coRlng raicy & MUCH +
COMPRCT ¥ Mgl Rttty = iow curnint drlin + 0¥ SCCurail =
lading part Banking = fiehd o hop use + 1 ez 90 008 Wz
range + diode prolecied * T degit dapley

s 9 9 o5 n'n'm CHARGER NICAD BATTERIES
D AC ADAFTER (NCLUDED

MINI KITS—EASY TQ ASSEMBLE, FUN TO USE
BEGINNERS & PROS WILL HAVE A GREAT
TIME WITH THESE KITS

FM
MINI
MIKE

Mnolocml g Kl nChuden

B, rria. OO wardch ST
B Bapet enucions. Tha

o T L el pitid

Fii-d K4

Fhs-3 Wil are Trwsect

HeM
"

Codwt Organ

Se¢ music come
sl 3 ditterenl

lights flicker wiin
musc One Light
each for. high,
mid-rang® and
kows Each inchi-
viduany sdjusi-
able and drives up
1o YOO W runs on
110VAC
Compleu i,
ML-1

nama
Bultana, warmn

v i

Furs on 3to
al, L1
2

$8.95 CPO-1

M

32 ﬂ‘uﬂwllw lwcm
. Aok D8

CT-70 7 DIGIT 525 MHz
COUNTER

LAk quakity a1 & treduthn
3 rewduancy i

h DR Fasiures +
h DM AR + dull
FeleCianla e agiealy i Al =
S0my il 150 WH2 WOEIrAIY ¢ W e
GGy rAnge « 1 PN MCCUABSY

$41995 o
CT=-10 wit

BR. s MCRT B |

GT-50 8 DIGIT 600 MHz
COUNTER 31 6995

CT-50 A |
RA-1 reanmdr aoapier kil .

e imas ®

wired
MW
Bre .

CT-90 9 DlBIT 600 MHz
COUNTE

The motl wrum bor etk Ihan $300 Eadiure 3
uiocubloolht.n-m + B Ay * QU IRRCaLOr

hok? + 25my @ 150 MHZ 1ol 3
ﬂM\r + 10 MHZ Lmatasa for WY Calibraton
* 1 ppm MCEwraly

$14995

CT-0 ket
O 1 QL1 PP overs Iimabass
BP-4 e PSR

wired IncCiuder
AC ptapler

CT-125 9 DIGIT 1.2 GNz
COUNTER

16995

PP nicad .

witwd A uden
AC adapla:

98 Wiegines Wie KN
Teraran up o0 30 1

dry Fi Dromacayl rp-

00 wid By e of

may Muns on 1 ko B Tye FM.Z
Py Bl Wil el PR

age
FR-1 0 A TH-2 Kt S48

Whispet Light Kit
An RiAIeTIAG ®if Amdil muke
pitkl LR Boundy knd Cofveits
Ihem lo ighl  Tha louder The
ound. the brighlsr the light
Intiyted Mg <O tenlh up 1o
300w num on 110 VRS

Complele vt W -1

M.

A Somgeaa

der on & !lr\gl! PC
board Faalutes

3000 HE adlullablo

FRNQE vl X hurn POf wORGRge g

latwon, 547 IC Unehad ww‘

long burkl Gatechon, FSK wc

Can abo0 b uied 07 3 glah lone
Pues on S 1012 voith
wit. TD-1 o

Urivpradl Timgr KN
Prowvirt (ha Bakc parts and PC
Exalr ] rocusradd 15 YOO & BOUTLE
al preafdion timan
Qi ATON [

wehuches 4 rRnOe of PRty kor most
Twreng rarscds

Liteh Kn L8 ]

Wind Biaster Kit

Proouces LOUD sar shater ™ ang
ALMNHON GRtENG Lbn e 40U rd
Can WERY up o 15 waild ol
Obnayr sy Fung on §-13 vDC

frwn KR
Produces upesrd M dowmreard
wdil Chardctandng of a polke
W DN JAhO QUIPDUE rand
on 314 volls. uses 3-45 ohm
o

nel. S-3 -1 3

MB-1 Kt L1

Al vyt Ty By
Popmp g 5 13 VT u;_(uunlﬂnl
T
L

30 Watt 2 mtr PWR AMP

DM-700 DIGITAL MULTIMETER

Prohaiuonal Sudily 8t & hobbydl PRl Fag-
ures inchuds 26 diterent rasges 8nd 3 func-
bong @ 3 degii % wech LED didplay + sulo-
Myt decima! Placement = Julcmalic POlanty

$11995 e

D~ 10

[ mn
M- perob sal .

i

P5-2 AUOID MULTIPLIER

Thll's-znlmf\dfrwmpmmmm

rory

PR-2 COUNTER PREAMP

The PR-2 i wled! (04 MaAMrIng wedh ugndit

from. 10 10 1.000 WMz + Wit 28 Ob gar = BHC

COARBCION + ﬂrunummmg AF & wam
MR TY preamp

$44° wired inchides

AC sdenier
PR.2 kA .

PS-10B 1.5 GHz PRESCALER

0

Power Supply Kit K Tien, 110 o e
Compiele ipe reguisted DO 1 ta i,
provnces vinabhe 8 to 18 woily mg;?o:t?éou|m:;:ﬂ:-;
ma snd +§ a1 1 Amg Excetlent buitt-in $gRet PHmME/ Conditoner
load reguiation gaod filterng and
mail e Lo 5 54 995 ey
69 |...,,

ERancs B ibngs M yiuf fedeisel counie b 1
GHE + 7 Maga predmo ¢ Svede Dy 108 im‘
¥ + npar senkind 0 mY FPca] = BNC dpe
npciomg = 1 OH2 B A oul o ST By Counle

$7995

mink 1or 10 daye; il nal pieased relurmin
u1|iu| I refund & add B PiMY and insorance | apimum ol

versta Mld 15% W sur | & CAD add 52 50 [COD 1n USA palyt
. u.ou vader 315,00 and §1.50 & MY regidents add s saies taa o SO day By
weod comty @0 M1 &its @ T yeet Dariy & labor @arcanly 80 all wired unity

RAMSEY ELECTRDNICS. INC.
2575 Baird Rd.
Penfield. N.Y. 14526

Sumpia Class © powes amp lsalures B Limes PO gin, T W
I for 00U, 2 Woan 0r 19 0ol @ W N for 30 out, Mas oulpa
01 35 W increchble valug. COMPHLE with Bl pASTY 954 CE3Y

ane T-A rinay
3 s
PA-1. 30 W Pt amp b 2%05 Tonusres 83V (81 4 and

V0T Compise an 7

= &
PHONE ORDERS CALL

716-586-3950

TELEX 466735 RAMSEY CI

P35 10-8 Prescaler
e

TR AF weneed T-8 oolay il S Sy, A

TEANS = catialaclinn Juaraniced
ACCESSORIES FOR RAMSEY COUNTERS

Telwascapic whip anlenna—BNC plug S BES
High impedance probe, hght Ioading . 16.95
Low pass probe. audio use . 16.95
Direct prabe, genaral purposs use 13,95
Talt bail, tor CT-70, 90, 125 1%

CIRCLE 70 ON FREE INFORMATION CARD
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Return with us now
to those thrilling
days of yesteryear!

Build a vintage radio
with this unique Kkit!

From his tuoeawsy home h wn Austieha 8 Blue Mounteins, wn
tathg wnthusast David wn:x has panEtsh gty hand. ;:um Ihoul:ﬂ: 1940 V‘ntage Heﬂdphoneﬁ
froen onginal dmgm. bl coOmponents {8 wd suPPl¥ presrey
discovansd foc«l?cmmddamuuul M Whithy has&feated 8 kit that b “um nﬁ:::,’;;:m 51 o5
ot only SmAraanong & sducationsl But, 93 8 Jenuine Pace of 1ad story, radm. Manufaciursd i 19340 h-r
can ac1ully sppeacsty In valug! This model the Varomaler Super Crysial the Standed Tephons Companry.
Sal. 1% based upon erewtfy first used over 8O years 890 bn navat B other Cat C-4004
BDEHCHONS whetd Maimum CEAOrmancy wa s neces sy 11 Usas MO powear
SOURCE Other than recened AF anargy 10 The SN’ S 3 Th ByTigm wihech Shert Wave Antenna Kit
95 powenrs Lhe heaiphonas. Tha de sign s enhenced by ascove routed wooden ¢, gty veh

basabonrd and QOAd: e ettered Dukohte pane whach carrmstha senmitap 0 onE als o s amie 81 1 a5

swaich (8130 vintagat, disl B headphone jack 3ocket Bul remember. Jus 10 o solbenng regquired
VCII‘Ol'neteI‘ th lipted $tock 0f components Produtteon of these Kits s srnctly hmited,

Super Crystal Radio Kit o1 %%%02  soorder nowd

-

Cot K-3490

Buiid it better
with DSE!

Fabulous Foxhunting with the DSE RDF kil

Locate Ihe sowce of any transmisson wih (his sophistcated redo direction
finder from DSE Siniler commarcisl Wl mary cost hundiada of dollars, but you
can build this 008 yourself and $pand rre dfterence an ant¥nnss Dol nc)
Complete wnih detsied COMTUETon Manusl It 88 hardwas for both fiasd

why sl w clip lapd 8 3crowoimesr i adjust for

OpETEton

Faatures 32 unit LED compass @ Electron Antenns Swiched Unn (450U &
Stable digtal l:irtlmz # Adjustable ieine monitor speaker @ internal
slignmant refacance @ Selt- .Iugnn commutating fears @ 1 70° caldwion
Specifcanons 12V operstion # SO-500 MHE Feeg reénge # Accurne £ 5.8°

¢ Enjoy your home /
£ electronics in 4
“total comfortt K

Buikd & maichbos-szed Irdng.
TN a8 MALENEN MR
capabla of awaiching 4 10 amg

o oontrod kghty, sppisnc el

#ic # disiances Up 1o 40 feet Receaivar 532
'WITH CASE

Oanly 83
katy Joil <

Transmitter
ﬂcm S FOs

= Cot £.342¢ Make life o litlle easlar

with TYRON

Remote Control Power Booster

Have you seen the many marvelous DSE
kits featured in recent issues of R-E?

Mow you Cxn control YU hOMme siectionics
from anywr\eremlm 100 + mi‘liout hng of
January 1986 :u:::ulisl Elzlme Receiver 58995 52995 gh;;:} pi Tha ursque devee developed
o il e wasdy 1 your Susting ditri-red
February 1986 Bulid @ Music smiesizer 8] Qjes CalY:8008. e R Sty Rocity,
March 1984 Build @ walunan Amplitier $ 95 i X
Cot K-2047 1 4 Get the Audio Gluality
ApTil 1984 Bulld a Teletexi Decoder 51 9900 you deserve without
|ty Ee caEae breaking your budget
May 1986 Teletex Decoder [Pan 2;

PLAYMASTER™
200w Mostel Stereo Amp

June 1984 H-Performance Sterec Amp 52 9900
Fouiurt o testure. cdollar for doller, Mus Rt ouliriorms the e nams

Cat K.3518
¥ Ehec NP oty handies moving Mg
duly 1984 Hi-Performance AMP (Per 2j mmmhm r‘;lau‘:tu tunae, & Mo Sﬂrun:mrmuw.
a0 torosdsd 1N MHONTE re ONY 8 few Of (18 M bewtures Shoh-rlzp
nnlrm gk 1 mr 10 bayikd (bt i, afier socpmination, yons Scids it's

August 4984  HiPerformance Amp (pen 3 jm return the ki intact for lul rrtundl)
Build 0 Remote Power Switch 532 00 52 99 s S A e
Cat K-3M28 Cat L3814 =
& Matching Transmitie
ng e 57 95

1 S Build a Mostet at a fraction of th
e e Cpitadon ] ss cost of a commercial module!

High pertarmanca, ?oncui purposs unnt  THA T'S
with 8 wad 8 viewty of apPhcation Use with VAL UE!
Dear Enthusiast We also carry parts for many of the other 2 or 4 outpyt devcex Fs standsnd lowe - - - __" 2 tarary @

fine build-it-yourself projects in Radvo-Etecironics. Try usl cost chassn SOW B MOx  (DOW BT max 0 e

':_._..'::-_ = 40 Bpct Do mmrwtuuo
ol Tt — ’29” ‘39“ Col I-3304 ’4“ Cof B 4vw0 1901.
.'L"e;‘:.!......."'..‘ Colk341  Cotf-3aad

WwWwWw americanradiohistorv comm
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TADIO-ELECTRONICS

Reader’s Special

: Mini Rotary Fan

Purtect for srmall Hices that require forced BIF coohing.
1rus bethe beauty measures JH A W 1 1% deep
Mounting bolts on 27 radius The 110V AC motor
ek BOmA A1 this SPEC U prca. 1 will keep YOU T
budget eool, rool

Regularly *12* 5
ONLY caviss

Offer vetid thru 10/31/86
Limit Y2 per customer

Mere. fan guant
bt = b b P

e Matching Fan Guard (Cat Y-8506) $4.65

U.SA

Don't be embarrassed to admit you
don’'t know how to type - learn!

Ks FUM Typenghl” &

‘o X onky saky - - -
wccaied 0 1he tewk of 193ChIng touch % .'-:-'::-‘-'-'_‘.....\ A pecsbmebrogh B
vith e full e 4 7-key color-noded =
8- Dl @ COMIr e I"\lnull. and instenianacus fesd-
v b b o

wch, Type-r MMMMumMM Woe-ighi
17 fu\ggr? 0 4% wam prat r
Bl own DRCR When § Muderd compietes tM
il aRaon with they Mquired s peed & accuracy. Iilll-ltlllllllli
g LCD screan will ciaplay a socrel codd which ECDDGODBEOWG
a1 be wr k the m mcturer for an ol
mt.ﬂ':mFﬂMCDﬂWMMl S ooScEREBEOGSEN

[ an
Mmstrm:l-un course. Requres 4 TC battermn L u&m e _-I

Type-right:3g« -

lyping Tutor

¥y W b

Cal ¥-4024

tarhae L

DSE Soldering
De-Soldering Station

This W6 protestonal (ack- IOt S1aTIon wath Excellent ICArtsks . no other
of SOUNITEINE Wi v BN 80 mm\ nta il

Are you tired of buying
fancy blister packaging?

Did you know that DICK $MITH ELECTRONICS
corries a huge range of componenis?

You DSE is one of Ma worid s leading component retdilery wholesalers
WheMer you're buying one Of One MINKIA. MAke us YoOur one-stop
ShoD 101 polyeiier capaciion cemmmica, PolvityTene. high voltlage
polycarbonate. varioble cops ceromics feed Meoughi Himmer
caps elechohiics, blpolar electios, tog tantalums. matal Hlm 1%
toMston, carbon film & wire wound resstor. siider pats 10 turn impots
iovsfick pois. single & dual gang pots, hodzonial & vedicol trimpots, RF
chokes, tarites, forolds col kK rmers randsiors FET's zeners hyniston,
diodes, LCD daplave brages powar mostets, TTL J4LS J4HZ 74C/4000
CMOA voltage reguialoss, ineat IC', and Many hundreds more

Buyonly what you need! At Dick $mith Electronics
you don't pay for fancy blister packaging!

Accessories

Rl gt

of tempeTriure M 1R np Tt

r trouble- fres cump OPE TS

‘349

Cat 1-2200

ot
,,nd“':;.,. "{'.ﬂ.

Order Toll Free 1-800-332-5373

Call Monday - Friday 7a.m - ép.m. Pacific ime. In Califoinic coll 445-348- 1066

wath grounded np for sals nuklmo%r.NOS davces LED bor JraPh repdout

adfustable FemORratUre wth LED bar Qraph rpacout: grounded BEC vicuum
uga fod FrpnACing. S8k to- CHIAN reservon i fundke 1ilered viuum hne

MAIL ORDERS

PO Box 3D21, fiecdwood Cilv. CA 94042
14-Day Money-Back Guarantee

|
|
|
|
e 8 S e e MY 2 110 e o S e e :
|
|

O Soidering N 4/ 147 Cat 1.2204 $a.98

De Yoidertng Tip 3/ 22 Cat #2202 $4.95

De- Soldering Tip /8" Cot 12203 $4.95

Soloer TIp Fine Wedge (/32" Cart 1-2204 $2.50

Nt | o Solded Tip Mad Conicol 1/32°  Cat 1-2208 $2.50

Solder Tip Pne Condeol 1/64"  Cal 12208 $2.80

ded away from has fona Soide: Tip Med Wadge 1/16”  Ca1 1.207 $2.%0

@ teahmes Paped , demage-fres descldenng of iy NI IR Soldet Tip 1/4” Cat 12104 $2.40
Scichr Tip Lofeg Hose WeaGe Y od™ Cot 1-230% $2.50

Soloer Tip Shorl Wadge 3/64™  Col 1210 $2.%0

DSE 3.5 Digit LCD Voltmeter Module

InCorporetes § Jusiecope analogh1o-dgitel comaine, a 100my
rplevence & fun scale INPUT i a compact pachege. Excellent for
wolt meters, SUmBNT MeIwE hermometeri. capecancs B PUOL
alere,

Features 3.5 dae LCD with 1 digh heght: 9% batiery
Cpapraison werth LO BAT indecaton, a.tc-3efoing: ué defterentu) of
angle-anded npwl B a urtace
mcHantable with oolw b Tl

32995
Cot ©-2200 amm“w‘mut
4.5 Dight Module (Cat &-2202) $59.95

DICKS'SMITH
ELECTRONICS

y 200mV: input
mpsdance <100M ORI DOwS B8 DN
<20mwW {typl 18V lmloo-m voltage.

10 orge

I ; e CIACLE 95 ON FREE INFORMATION CARD
- '.M \'ﬂon‘w"“ D S S S S G S S S S S -
St s o e r i

Did you get your FREE CATALOG?
e new 19887 DICK SMITH ELECTRONICS coa iu 148
colorful peges pached with thousnds of famiastc 1 i
copclible vishowt, Sl a0 gocc (ugres 15 DEOS dats secton W Sl our
calaloge firel cheas musl 30 you § Q9T yOurs with no dedey?

Sanur PJ dge prui#F  dnging dm 00 B e 2N, R saay Ty TR PO

AFFF

srare e
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S
X QUALTY PART
cOP

r—.ND

SOLIDSTATE
Fﬁ 7+ BUZZER
Il.lh'runm'm ’ g E::'M‘“‘-
30b3 s:u 7161 | I“.':W'“
196 PA SPECIAL PURCHASE $3.04 £aCH “* 10 tor 19 00
[ + 12 Vde
COMMODORE PRINTER/PLOTTER | ¢ gr- 248cS RURER SLseLY
Comemoiirg Mod ¢ 1320 X onamenn “ ELTFOM MODEL 00127151 7
ED’GE Four diiie K.Y piofer Stenderd VIC \ "_’-—" Dudd oy art murmas | 2¥ide opey
S wageiacy SROWE RMY CORMMCIRS {rame pownr upply Can be vied
CONNECTORS 0 Commodore §4 compuiens. B 1o 80 ) ff;:‘“tlﬁc"‘ INPUT, erifer
ALL ARE 1.58" $PACING T R - Fuly reguisted comnder Gace
"k b 5 P s g 2 woe'y
M CAT ¢ COM-1520 349,93 pach ]
T e - EXTRA pen nats B1 50 per gar. A $12.50 eacn 10 tor $£10.00
2T (0GR COMMCTON £1 28 va
WA G P 1 gy 141,00 SPECIALS MICRC-CASSETTE MECHANISM PHOTg-FLASH
“';’:1';':'_52"':::. oo] 1AMP S0 VOLT DIODES | mhcro-cassaite taps trenspon 4 CAPACITORS 3
12144 £0GE CormcToR | 100 for ?f‘.-.a"” ol miciogessHoR sg ! onerel 170 mt 330v M
Vv g thye 93 68 sacn | 1000 for $30.00 CC:;"E:‘.:- Crive m?:.% bcﬁ h:au Q ™ e [ k. O I g yy00
A ‘lncﬂ co:u:l;:. SOLDER TAILI.C. comporents 3 1E X214 XS catemcam ) S IMTEPTI N igegy 00
52 % el W SOCKET: CAYE MCMEC $3 00 mn 10 for $27.50 ? BT LT muny 910 sach
WrIE0cn commscon | Tt 400 ot 330 THACE wie
PG wiyw 100 encn 100 ter $22 00 COMPUTER RELAYS CATe PRC-408 10090
4300 S DGE COmMCTON 1800 fer $200.00 0w Y30u & 103 1 ok vk
PG 3ty 40 sacn GRADE 10 AMP SOLID STATE m.ﬂ_ 198 s, B tiG o §2.00 60k
CAPACITORS COMTROL: 1. 32 vee | it
szSBTO“S « SPECIAL PRICE. 2000 . 700 vax L0 140 we 10 1o\ Vg TELEPHONE
i t 3 . L]
Inga2a H L1 8,400 mid” 60 v COUPLING
;:g::‘ﬂl ;z“g BEstr Mantitor 1IW 03N Ngh 5280 $9.S0EACH 10 FOR $30 00 TRANSFORMER
!N:::: 2 tor 11.00 FNISEA TO9F NS :';:9:;':"'* S350 ULTR A-MINIATURE j_— o
?;zusns ) b4ir+] |°°::g"b°°m Jla.m mid. 15 vic .SVDCRM - b
EN OO Fha LARGE Bl 13 1342 4* high fadad Z1HEDOOSMIO $3.90 anch 10 1or $30.00 W00 cvmei oy
e 1% R, 50.000 mid. w0 Vec a&,:,‘,.’:,m, oy o b i
il R 5 = 20 ohem SPF"NG LEVER CAT - TOVE BE B wi
2 e Shib o1 e Top sccaat TERMINALS
TRANSFORMERS | 48 KEY ASSEMBLY | [lwe ma 16 var | #iescn  wombiose | Meocoor XENON FLASH TUBE
FORCOMPUTEROQR | 37#3 mon 0 MINIATURE m-wwul, Qﬁ J =TT
120w 15,000 Mg 20 Vac 8 VYDC RELAY sty 24t E
premacey HOBBYIST (e oaotte | o | 3¢iongX 18 8 Flgan
T e S 14 hgh 50 Arumet pRSD-$ tube Gedagned 1o ue n
T For $1.00 BPENIALS . ';"g"s",;".' f‘rﬁ mn.t'lu 1080 o SO of m:mz:!y_unm
$ oo € 10 me na £500 mig_ 30 voc oo iy 75 EACH 10103600 | EATSFLTT 2 tor $1.00
11 MEY. § 100 ma 1109 1 eI Ngh 5100 1w (2 3 wele Heghty mstreg.
11 RLT @ 400 ma e L30 mid 30 Vo ST R MINIATURE TOGGLE SWITCHES
12 VET g 1 ame pe Vravese nw e T ALL ARE RATED 5 AMPS @ 125 VAC
11 VLY § Tamp "o Sap00 Rvati s JOR ¥ dc oL 120 5.RD.T.
L @ 4 g ) Fad VT mpn 1100 Foe™ o [130wecs | S.RDT SPO.T 5.PD.T.
1RoME AL hewmeomeowe | LT weet [Vl WL e Gven f ER3Tan
nE g nr [Ennaregniely) eSves Be | g vocaeuy o b s Ml s
2 VET 4 2 owp wurn [ancal swiches Termndes1o | 2y, avuengh 3100 CONTACTS S pn & Sustang $1.06 sach 5100 e nch
24 VET. & 3 sy a0 | 1500 comector. Framed=ayr| 00 SE T M o 10 g B 130 vac 33 vach 10 for 39 08 10 tar 89 00
Phalai Lol B2 | GAT ¥xpas 550 sach oe.000 e (oene Bico; 10 10r $706 100 tar 680,08 00 foe 380.0¢
14 VET & 133 ms (A1 B i I R = e
185000 mid. B Voc 19wl 850 orersy S5.A0.T. S.PD.T. D.RD.T.
WALL T AV hgn $10D _
TRANSFORMERS SPECIAL PRICE S100 ench !’gﬂ otf-on) {on-on) {on-on}
At
TI SWITCHING POWER SUPPLY -« SPOT RELAY .L.,n"'.. - mg.mxn
m W e (WS S =g 2l saws NE) sictesc j
s Py mb“n.a-u Texas isbruments comouter { e, J . ey o Ll L i ” e ‘”""a' ?m 7
o = - esPEciAL & Yok g | useBoans or £00.00 - ke
-~ I-?&-x 1 4mp E 1-.;. hentec $1 10 each K
E et oma  PRICE. X H wit.. ] Oenren
- sm§|3m $3.50 “‘?*:?—?f m-“h,--";"ﬂm i eraFr:Jo;go JUMBOD obzig#emo
3 tta CUANTITIES s asie | DI S T 1-3/4 A SWITCH
S oy SIZE 4l xaw x1W mgh o RIALTYN SOCKETS FOM KN RELAY RED 10 804 $1 30 108 var: Mg rochar
VDT € TS0 ma 450 135 each 109 for $12.00 290 o
ff"_'\.ti . BX | 13.8VDC REGULATED POWER SUPPLY RECHARGEABLE O e e Orarige lom, 18.0mg
[} ER R
RSvCu i E150 ity Tress e vosasie Wty mguaea1y svse | NI-CAD BATTERIES| vevow wrerriros |1 | "%
F4VAL @ 250 ma sate | g/l 00w tuopkes Both lasiues 100% Sokd state B MINI-PUSH BUTTOR
MULTY VOLTAGE @) 500 ma COMSULION Lusk DrFECHoN. nd LE D. bowsr %‘ am §&0 FLASHER LED b il
davbIWSer1IvDC  pagy b ] 5 walt Opav atson open
& MINI-BOX IPM, » et Ania e Fi 120.00 wech | ARA SIZE 1 Z3v S00mANELBS rad Ti, :olem‘mm ST
& \ -B g VR n AR SIZE ] 25 500mAM §1 85 W g1 00 rach B 10 10+ 43,08
*2104 W) ey consiant Bamp svige B2T50 eacn AR min toider s 00 HEW GREEN FLASHER i
. Fomans CSIZE | 2¥ 1200mAn §3.50 CATOLED4G 100 P NAP ACTION
108 EACH CASSETTE ER BUB-C BIZE 1o b §3.50 i ;
smyons | AUTOMOTIVE CAS PLAY OSZE 12v1200m4n 33.50[ BI-POLAR ~5oTiamte SWITCH
gl igagy | P U Spec s0AT-90-CO UNIVERSAL CHARGER | LED HOLDERS - wct $E21 MO @NC
< Nf‘:r ] c:;-::: Pl anth r ‘(‘ :om:?gv 8 namlm Sotabe B¢ Earmy
FUSES CO==0 S pm e, T L. Whetts 100t | e
8 3AG (AGE) SIZE % Desgrad r unomass uie in CLEAR CLIPLITE w0 EACH 10 FON 3420
3 11 3 74 3 . Y Dateora Wil Charge 4 AA C D or AAR LED HOLDER
5 GMA Si2€ ) = e n u'mar one 5 vodl ne cod at Wang LED & Iancy 220 vag
EEl R T e e e w i stvmem | R oo =9 COOLING FAN
Q MAIL CRDERS TO YGLL FAEE OADERS OMLY QUANTITIES LIMITED o Fr >
o PO BOX 20406 -800-828.5432 MU ORDER $10.00 [ >y
: Los Angeles, CA 90008 {ORDER DNLY) USA- $3.00 SHIPPING §auwe €,
o 1IN CALIFORNIA: 1-800-258-8884) £ OREIGN ORDERS: et earme |
2 VAN HUYS. CA STORE TWE - 310104183 Ail ELECTRONIC ALASMA, HAWAIL INCLUDING SUFFICIE N CATE CRI20 E4.30 00
il 5228 Sepulveas Biva OR INFORMATION SHIPPING 10 for 340 D0 - 100 kv $500 00
BIB 997.1806 EASYLINK MBX - 62BE7748 1213) 380 200G NOCODI CALIFRES. ADD %% QUANTITIES  AVAILABLE
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\Nhat's New at
AMERICAN DESIGN COMPONENTS?

"‘The Source’’ of the

glectro-machanical components
for the hobbyist.

W e warehouse §0,000
items at American
Design Components — ex-
pensive, often hard-to-find
components for sale at a
fraction of their original
costl

You'll find evary part you
nead — either brand new,
os removed from equipmant
{RFE) in excellent condition.
But quantities are limited.
Order from this ad, or visit
our retall showroom and find
axactly what you need from
tha thousands of items on
display.
Open Mon. — Sat.,9-5

THERE'S NO RISK.
With out jull 90-day wasranty
arry purchasa can ba raluned for
any reason for 'l Creat of retund

19" X-¥
COLOR
DISPLAY

Originaity datijned for ue in Atar] colrr
operared phmes. Contpens 3-8 color
Wb, tocus snd beaghirass comrols. Re-
rrs satenad X-Y npute, 250-0-24V
trengfomnes for power, Mary ta e for
d for garne
U, umr.dwmhuuuuxw
vartical snd horiyontsl cecllaion 1o 8
%10 scan dhpiay & TV monitor fod
Comgniar use (1BM compatibie | Trans-

flass printar & wie cabinat)

Lo

Bucldltmul’l 1tom subastembles. No

Keybowd, 1 cumumm.m 2
pame conproliery, POws supply, ol
Mepmory boardy. and one Cessetie |3
capable of running CPM. has built-n

DUAL 3%

DISK DRIVE EXPANSION MODULES

Siche-bry -sacke mounting IPC Jr.
Moty on topl. With fopgry dek
v Cov rd C S

APPLE
Sichs-bry - aete mounting weth desk
310 g SDMCH N Trovt. Flopgry g

2 Tobor TC-500 3% ™ desk drves
Tosl cap. SOOK bytes unformmaiied *

fterm #8826 $199.00

c llgr bowrd capable of hand
bng foaw cesh drtven. Conlsing: 2
Tobor TC-500 1K * dieh drivas.
Towml £ag. SO0 tryles urfommestied *

hem FEB28 $199.00

‘ Tats capecity IBM uniormatted with special sotware
* *Each Lnit supplod with two 3% © |hexible diehariters.

IBm PC/XT
Stached mounting. (e ss old-
Fashaorast B~ i drivaa. Con-
tairg 2 Tobor TC 500 3% ° i
drivas. Totsl cap BOOK bytea un-
formatted * Phags aghl mita your
Lontroler,

$169.00

Iterm FB827

IBM FORMAT COMPATIBLE
3% " DISK
DRIVE

Tabot
TC.500
dirvetis
Singlo- gisthnd.
b BerutYy.
Capapcityy:
Undorrasrit - 280/S00K by *
Formatied 184K bytes
B0 trach; 140 TM, bessd on 18
AL WA work vth oy 6% 7
O controlier,
Iterm FER24 $79.95
‘Total cap. BOOK bytes with
special softwara,

5% " DISK DRIVES

96 TPl. BS/QUAD DENSITY

% HT
Tandon FTM55- 4

FULL HT
Tandon #TM101.4

MP1 528 [IBM* Compalible)
5% “ FULL HEIGHT
DISK DRIVE

Doutrie sidasd/donbde dyrsty. ful
hawght drive, 48 TR, BO tracks.

115 CFM
MUFFIN®
FAN

SPECIAL!

115 VAC/B0 Ha,, 21W,, 284,
J100 WPMA; 5 blacke moce, shy-
i housing  Can be rounted
for blowing or axhauar

formaer
term #8443 599.00 Naw
ADAM COMPUTER KIT!

Complete whit. without housing
Can ba aandy mounied on ey
base Contawa: garme board, 2
controliery, pows ooy, TV
game switch & connecing co-
el m

Complete, s LOD SOV plate.
Frictaon feed Takes stardard
peper 8% x 11° ICmtoﬂm

Buck Rogers, A SIC ~ plus others!
Can be sandy wrazed
hem #7788 ~ Bakérs Doren

13 tor $19.95 e

PUMPS— COMPHESSORS—BLOWERS-—MOTORS
TIMERS —RELAYS—VOLTAGE R

ADAM COMPUTER
TAPE DRIVE

T

Serial format Sesrch 801P5

Read/VWite 2005, 12V motor,
SV iogic, B A § pin connector
cables. Oviginally devgred tor

the Adam
o.m.s-w.arnu-m

ltem 1904 $79.504 hem #1901 $129.00 us | 1ter, 27928 $79 95 |Dm. 6" s = 1% “desn
= 2 i $150.00 21:$150.00 | nmem #8385 $5 95 e
COLECO VISION KIT | ADAM CASSETTES | STEP UP-DOWN 12/24 VDC
s inci) [ 1AssOrted! e | AUTO-TRANSFORMER |1~ THIN
25 KVA MUFFIN- r
TYPE
FAN

3.6 KVA wth taps st 100.118-
120¢200-208-220-230 & 240v.
kem for boostng low kne volt-
age, of for use in

to 2IOV end 230 to 116y,
D, 7°Ha &"W x 8%~ desp
Mip, ==

118

Repisce the membxane kaybosrd
an your Timexs Sinclar 2811000

Wwith thi brand rpw “Dig com
Puter” gy baoaed from Tos e In
strumenis. Semphe 10 Install
COMPIatE inutruc trons and eche

[\

4

85,100 CEM, 6W. Can be
moninted fof bicweng oF Sahanat,
B plastic bisder with fadthared
edges, Buminam housing. Beush-
s Doadl-bemarirg Py,

Owrapn, : 4";\.' . 517 deen
Mir = Céntmnr CUDCE4K4-801

Hem #8541 21059

POTENTIOMETERS—COUNTERS
GULATORS—POWER SUPPLIES

HI-POWER COMPUTER
POWER SUPPLY

+5Y
- 12V

SZOA

.GA
+12v i 4A

Input: ¥15/230v

Dirwnions: 9% "Lz 4%

oean

word (foceenor. . tosted — mati inciuded Mit — Power Systems PS5 1654
Item F¥410 $99.00 compuind |1tem s8828 $69. 50 Item #6841 %$9.95 hsw |1am #8712 $5.95 hew | l1em #8543 19,95
500 VA AMERICAN DESIGN COMPONENTS, 62 JOSEPH STREET, MOONACHIE, N.J. 07074  MINIMUM
MICRO-COMPUTER YES! Please send me the following items: ] My chack or money otder 13 enclosed. 0’11"\."55“
REGULATOR Hem Haw Charge my credit card. X
[Protect Your Ho. Mgy ¢ Description Prics Tl Visa Master Card | Amex RE-108
Equipment] I | Cwdne

8 Exp. Date

= Signature

2 |outma: 120vi800, Teischooe: Arca Code Numbmr

5 Input ranpe: 56— 'mh;::nW‘ g Torat Nare
wive CUTDUt Contave Shippng L guN

] rone: distorbon. grteng outpen k- %wﬂ- oAt ;p::ﬂh::im uﬁﬁu ;:.L:I‘ Axddiais

& tonally +5%- 10% down w 74, ocy,, ‘436‘ ryCanadian: §3 plus P.0. cost. Char® only,

i (ot e e cordg e e et ""“u."bﬁ.: Sabes Tom (ML, resatents ondy, =

a Jponductor " grourd oulpat. h__‘vq‘:'r-“ wmm“dlmﬂil, Steta

é Dirm.: 18% "L x 8 W a 79 "M, s f CROEA TOTAL | AX inguiries and free caishog rouesis call 201-939-27 10,
M"'m'ms:;::’u;?gg_oo wew | FO 81l phone orders, cat TOLL-FREE 800-524-0809. in New Jersey, 201-939-2710.
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DESCRAMBLER PARTS!

We stock the exact parts, PC board and AC adaptor for Radio Electronics
February 1984 article on building your own Cabfle TV Descrambler.

*701 PARTSPACKAGE ... ... 529.95

Inciudes all the original resistors, capacitors, diodes, transistors,
integrated circuits, coils, IF transformers (toko BKAN-K5552AXX).

*702 PG BORARD, & iiviis it o i sies e *12.95

Original etched & drilled sitk-screened PC board used in the article.

*704 ACADAPTOR. .. ... *12.95

Original (14 volts DC (@ 285ma) ac adaptor used in the article.

S:P-E-CcI-A:-L-S |
BOTH #701 & #702.. oo ot e NOW'39 |
ALL THREE #701, #702 & #7084 - vv oo Now 49

Add $2 50 shipping and handling — $4.50 tor Canadian orders
Woe also offer quantity Discounts on § or more units

FREE Reprint of Radio Electronics article {February 1984) on Building Your
Own CABLE TV DESCRAMBLER with any purchase of above.
60-CHANNEL e

CABLE ¢ fu®  ORDER

CONVERTER - .. TOLL FREE

SC-60R CONVERTER s69.95 1-800-22 7-8529

Thousands of these converiers sold nationally for §1 19.95 5 inSide MA 617-695-8699 w

We ofler you this same lype of converler {or onky $69.95 Wt Card § f i
Al converlers are NEW, with Full manufacturers WARRANTY - VISA, MASTERCARD or C.0.D. s

FEATURES
O Full 63 Channel Capability

0O Cordiess Infrared remote Control
O Uniira-51able Synihesized tuning
O Microprocessor comroiled PLL &

0 Works on ail TV models. Shannel 3 oulput
O Standard/HRC Switch for compatbility
with ali Cable Systems ’
B

O Will work wilh all types of external descramblers

R T il P O. BOX 800R ® MANSFIELD, MA 02048

R I —
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ADVERTISING INDEX

RADIO-ELECTRONICS does nol assume any responsibility for ‘errors that may appear

in the index below

Free informalion Number Page o 1%k Senith Eleciroabes | 14118 - McGraw 1LLACES) . 2%
~2001" vy m Digi-Key 117 sl Microprocessors 'nitd, cDe

[ 1] A LS. Satelliie 45 — Digital Rewrarch L omputers 102 s NR! 18-21.37
1% AMC Sabes . M 5 IXgiiron 11X “ational Fducatisa (' cnices 97
76 AP Producis »n 199 £81. 13 118 {dmnitron ™
107 All Edectronicy 116 — Flecronic Technology Today . e 195 OrCad Sysiems ]
— Amasing Deskn. 120 120 Flephant Fheet ronics 43 PFacific Cable L]
— American Ihesun Uomponcnts 11 3 111,181 Etronis (TR ] ([1] Irnona Flectrobes 35
. American I'zavagr . u 100 Firesih 11, 95 197 15igram Video 435

187 Amecican Reliance . 43 121 Huke Manoiaciuring Cvd 193 Poriaol . 45
T B& R Prechvion &2 —_ Fordham Hadio . 13 126 RAL Edertronics 333
176 Hanncr Techaical looks. o0 194 For Markeling 4 13 Radia Shack, 112
9% Hechman Indurdrial i6 — Lornntham College of Eoguimcering . 36 10 Hamey . 113
85 Bluc Star Indusivies [y 62 Hamey B4 — RE Bookslare . 101
19 C X S Sakes . 1 86 Piicuth . 15 178 Salen Frlerprises . o0
-_ C.QM.B. 18 — ICS {'omputer Training . L] 186 Satellite TV Week Magazine . 87
— CIE . 811 64198 IWATSU 7 179.180 Sencorx . nxs
X9 ameo Enlerprives L] [ 4] JEW 119 158 Siber Hlegner . .36
- ChemIronies « . occavesnmsnntsnnanas 43 50 JDR [nsiruments 17 L Siar Circults . 4%
— Command Productions. 95 115,182 JDR Microdevices . 104, 105 159 Sieven Mail Order Electronies . .97
™ {ommunicalions Flecironic . 183,184 JDR Alicrdesices . 106, 107 92 Tektronlx C¥2
191 Cook's Instiluic . .90 185 JDR Microdevices, 108 123 Test Probes. A
— Coop's Sutellite Digest .88 114 Jamece 119.111 102 Tric- henwood .93
125 Copper Elecironics . 36 14 Jan Crystals. . 97 1 United Electromic Suppts . 9
196 Crosley 45 87 MOCM Elecirnnics 103 192 YIP Ebecironis . £
127 Deco Indusiries 44.45 93 Mark V. Ebectronscs . 109 L] W.S, Jenks. 43
56 ed-Phone Industries A —_ McGraw Hill Book Club | 38 193 Wm B Allen, . 27

HIGH VOLTAGE TRIPLERS/MULTIPLIERS

T ECGe/GE®/SK®

smNcesn L5K3304 o 875 6.95
523/ ccsmess06...... 8.85 7.20
526A/sv06......... 8.85 7.20
528/5x3906 .eve......10.70 8.70
529/05529 ESKIS0T o o s 2 s e 9.99 3 MIN. 795 100 MIM,
OUTPUT TRANSISTORS
‘163/5:3”5&6!:8...2.25 1.95 1.75
/GES? & 53710, .. 2.25 1.95 1.75

283/5k3467 .00 vv. .. 2.75 2.35 1.80
25D1341P..... e 202D 1.85 175
25C1172B....... 225:min 1.85somn 155100 MinL
AUDIO POWER
TPE mln n!"iun min | TYPE rl!fnn?ion;gg TP r:u% n%onm
153/5i3e93 . 30.2% .21 | 198/5c305a A9.44 39 | 201/5c1440 A8.44 39
AS8/SK3274 .30_23.21 197563085 89 .54 .49 | 202563441 A9.4%.40
RECTIFIER DIODES 100 00 1000

125 1ocowrzsa 7¢ 6¢ 5¢

156  1000vrsa 18 16 13

506 pAMPER/HIVOLT— FAST RECOVERY 29 24 18

ADDITIONAL SAVINGS $$

4 min 50 min 100min TPE W min 50 min 100 min
35 32 .29 L R 49 44 5B
A8 16 .14 184 %ni 58 33 28
A3 A 09 185 .38 33 28
- e 2 198 B0 54 49
.38 35 29 199 .18 18 12
59 55 49 23a 19 16 13

L6 13 1 gy 44 42 39
..o 225 195 149 T2 .15 69 60
235 199 155

FOR A COMPLETE LIST CALL OR WRITE =C 0.0 Orders weicome (MIn. Oroer £25)
DIQITRON ELECTRONICS
110 HILLSIDE AVENUE. spnmcﬂem NEW JERSEY 07081
Toll Frew 1-B00-528-4928 In NJ 201-379-9014 Telex 138441
PRICES SUBJECT TO CHANGE WITHOUT NOTICE o;sncooo WHILE SUPPLY LASTS

L
A
S
E
R
S

“=j—THDCOMW®

lP.O. 80X 716, DEPT M1 AMHERST. NH 03031 |

ECG 5 4 Trade Mark of PhilDS BCG, DIDItTON 18 not associited With PRINDS EGE,

CIRCLE 57 ON FREE INFORMATION CARD

PLANS—A)N Parts Available in Stock

& LG5 BURNING CUTTIG CO2 LASER . .. $20.00
* RUB3 AUBY LASER RAY PISTOL ......20.00
* BTCS 1.5 MILLION VOLT TESLA COIL. . .15.00
® PTG1 PLASMA TORNADO GENERATOR 10.00
o GRAI—GRAWVITY GENERATOR . 10.00
. MNSNETIC CANNON PROJECTOR. 10.00

KITs—Induues Plans and Parts
® LHC2K SIMULATED RED/GRNYEL LIGHT

LASER. 3,50
* BTCIK 250.000 VOLT TESLA COIL . .. . 159.50
& 10G1K IQN RAY GUN. 10950

o PSP3K PHASOR SHOCK wAVE PISTOL 49.50

o STGIK—STUN/PARALYZING GUN , 39 50
* [NFIK INFINITY TRANSMITTER M0
* MFTIK 2-3 MILE RANGE FM VOICE

XMTA PC BOARD . 49.50

ASSEMBLED AND TESTED PRODUCTS
o LGU30 RED 1MW PORTABLE HENE

LASER. 349.50
e TCL30 SOLID STATE TESLA COIL 35KV 84.50
+ PGS0 POCKET PAIN FIELD GENERATOR 64.50
® BL510 BLASTER DEFENSE WEAPON . _89.50
& [TM10—100KV SHOCK AND STUN GLUN 99.50
® PPEIO PHASOR PAIN FIELD PORTABLE 245.50
« SNP2D SECURITY PHONE LISTENER. .99.50
. CATALOG CONTAINING DESCRIPTIONS OF
ABOVE PLUS HUNDREDS MORE AVAILABLE FOR
$1.00 OR INCLUDED FREE WITH ALL ABOVE OR-
OERS.

PLEASE INCLUDE $3.00 PH ON ALL KITS ANDG
PRODUCTS PLANS ARE POSTAGE PaID. SEND
CHECK. MO, Y154, MC 1O,

INFORMATION UNLIMITED

e
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electronics revolution Is in the making, but you don’t have
ait untit 2001 1o find out how It will change your life in
21t century. Radio-Electronics will forecast the coming

anges and how they will affect you in the May 1987 issue!

bated by a special editorial task force—Iwo years in prepa-
on—this unique issue, 2001, takes you Info the research
attories of Westinghouse, Texas instruments, Ford and

i Labs where the future is being invented foday!

1l get an advance look at what's coming in artificial
pllgence... new cors and highways (cleaner, quieter and
e efficient). . . futuristic energy sources like magneto-hydro-

oinic and parficle-beam generators. .. personot commu-
atigns systems that will give you instant access 1o anyone

here. .. super computers and feaching bregkthroughs
bt will muttiply your capacity to leamt

nur Clarke infroduces 2001. Isaac Asimov explores the
hrvels of robotics. But it Is not science fiction. Rather it is

emerging technology with a solid foundation in current re-
search and development.

And its impact will be enomous. It will change the way you
work... the way you tink. .. the way you live!

2001 1s the kind of speclal publishing event that can only .
happen once in any magazine's fifefime and it will happen
to Radio-Electronics in May, 1987.

With extra features and extra poges, 2001 will bear a pre-
mium cover cost, but you can reserve your copy now af less
than the regular cover cost by mailing any one of the sub-
scriphion orders in His issue.

2001 is coming in May. Make sure now that you don’t miss it!

Radio-  _
Eleclronics.
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Fluke breaks the old mold.

The Fluke 37. A bold new shape
emerges with more {eatures for the
money than any other bench DMM.
Period.

Dotlar for dollar, the new Fluke 37 is
unbeatable. In addition to its breakthrough
design — with built-in handie and storage
compariment — it has all the high-per-
formance features of the world’s best, most
reliable 3% digit DMMs.

Autoranging, 1o eliminate guesswork.
Audible Continuity, so you don't have to
fook at the display. An exclusive anatog
and digital display, for the best view of
the signal being measured. Superior EMI
shielding. And user-friendly features like
auto self-test, auto battery test and aulo-
polarity. All this, plus a two-year warranty.

N THE U, AMD MOM EUROPEAM COUNTRIES
EUROFL AN WEACUARTERS
-

And, how many other $229 bench me-
ters give you these features? Min-Max
recording, for monitoring signals. 38
components dedicated exclusively to inpul
protection. Relative mode, to help you cal-
culate changes in readings. And Fluke's
patented Touch Hold, to give you an extra
set of hands when you're taking critical
measurements.

None. Not at $229. Not at any price.

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

227-3800, Ext. 229. {Outsie ite US, catl
1-402-495-1350, . 229)

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

Sees (708 26. 5000 O (XN 740
Gl 458043 TLX ATded
1

CIRCLE 121 ON FREE INFORMATION CARD"
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